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ctrl - Configuration of the ctrIX 1/0

GOALS:

- Configuration of the 1/0 Modules (Digital Inputs / Outputs)
- Modbus communication for input control and output activation from the XM
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ctrl - Configuration of the ctrlX 1/O — Connection and Status of the Bus Coupler

Connection of the EtherCat Bus Coupler
The NET status LED is specified by the ETG (EtherCAT Technology Group) and indicates the EtherCAT bus state at the bus coupler.

The operating state is displayed in green .:

Device Status Led LED color green Description
Off Status INIT
NET Status Led Flickers Status BOOT
Flashes Status PRE-OP
Single flash Status SAFE-OP
)é:_zozrg I(\iggtgronnﬁ@tio Lit Status OP

XF26 (OUT) Connectios & The error state is displayed in red .:
To the rest of the slaves 5 L.
() LED color red Description
é Off Mo error
| _
] Flickers Boot error
Power connection U.24V
(Necessary) S ® U (’;ND [ Flashes Invalid configuration
U224V Single flash Local error (e.g. synchronization)
U,GND
Power connection Double flash Watchdog error
(Commumcatlon) Lit Communication error

& Both connections
{ are required
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ctrl

In the example we will use the following configuration

Bus Coupler
XB-EC-12

¥

rexroth

Inputs Outputs
X1110116 X1211116 Inputs
$% 88
:;:11}50“(, 232&0“6 ;1;1;1*6 X1211116
Outputs
X1211116
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Clamping point

(== = R 4 T NP R

Clamping
point

L= B = R L o ey

Assignmen
1-DICH.1
2-DICH.2
3-DICH.3
4-DICH.A4
5-DICH.5
6-DI CH.6
7-DICH.T
8-DICH.8
9-DICHS
10 - DI CH.
11 - DI CH.
12 - DI CH.
13- DI CH.
14 - DI CH.
15- DI CH.
16 - DI CH.
Assignment
1-DOCH.1
2-DO CH.2
3-D0O CH.3
4-DO CH.4
5-D0O CH.5
6-DO CH.6
7-DO CH.7
8-DO CH.8
9-D0O CH.9
10-DO CH.10
11 -DO CH.11
12 - DO CH.12
13-DO CH.13
14 -DO CH.14
15-DO CH.15
16 - DO CH.16

t

10
11
12
13
14
15
16

Color

Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey

Color

Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey
Grey

Max. current

0.5A
0.5A
0.5A
0.5A
0.5A
0.5A
0.5A
0.5A
0.5A
0.5A
0.5A
0.5A
0.5A
0.5A
0.5A
0.5A

- Configuration of the ctrlX 1I/O — Configuration used + Assignment of the Pins of the 1/O modules

The “Device State” signals are identical in all the devices

Device state
Booting

Initialization

It is currently configured.
Module not yet ready.

Process data transmission,
outputs inactive.

Module in "Run" state

Error and warning states

Logic or peripheral voltage
error

Communication or configura-
tion error

LED flashing pattern
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ctrl - Configuration of the ctrIX 1/O - Add configuration from the Software

The next step will be to proceed to enter the configuration from the Software.
The first screen that will open will show us the equipment that we have generated, virtual or real systems if we are connected to any of the equipment, in the
image a ctrlIX-Core appears in "'State™ Online, which is the one we are using for tests

ctrlX WORKS : Devices e~ @ rexroth
Devices

Engineering Tools

ctriX WORKS

App Build Environments

Device overview Device-centered engineering

Find the ctrlX CORE hardware in the network or add a ctrlX COREvirtual and develop your applications - even without Navigate to the ctrlX CORE or ctrlX COREvirtual homepage and start
hardware. engineering.

Go to documentation

2 items

Name State Type IP addresses Actions
VirtualControl-1 Offline ctrlx CORgVirtual > 2z m
R EEEEN———————————————..,
Il ctrix-core Online ctrlX CORE 192.168.1.1 ? H
|
If we connect, clicking on the “IP addresses” will open
& another menu in which we will be asked for the Password
for the connection, which will open the connection from the
part of the browser that we have preset in the system.
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ctrl - Configuration of the ctrIX 1/O — “UserName” and “Password” by default

By default the first connection can be made using the default “UserName” and “Password”

A

C

& The screen may vary depending on the

The usage of the ctrIX COREVirttal j5 [imited to :
development, evaluation and simulation. Operative usage SOf tware version used

is not intended.

After this first connection, the system will ask us to modify the

Lo g| N "Password", which must include a minimum of 12 digits, including
numbers and capital letters, the "Username" does not need to be
Username Changed.

boschrexroth  DOSChrexroth

The initial username is: boschrexroth

Password Home BES A boschrexroth @ rexroth
s0ssnsssseee boschrexroth @ Home Show more about ctrlX CORE v
The initial password is: boschrexroth . .
Automation
. Learn
| accept the General Terms of Use. Diagnostics Automation Manage app data

Automation Core . :
@ Online product documentation
EtherCAT

oren oren @ API Reference
Motion
e ﬁ'} Developer Community
Install an app
Github
Remote Agent O
Install >
This displays the generic menu,
from which we can access all the
available elements.
% Settings
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ctrl - Configuration of the ctrIX 1/O — Access to “Open ctrlX I/0 Enginnering”

We go back one step and from the Software we will choose the “Engineering Tools” option and within this we will activate the “Open ctrlX I/0 Engineering”
option

Engineering Tools

ctrlX PLC Engineering ctrlX 1/O Engineering ctrlX DRIVE Engineering
Devices

El
Engineering Tools = l E

App Build Environments Development environment for Fieldbus configurator for the EtherCAT Comprehensive tool for
programmable controls according to master of a ctrlX CORE control commissioning, diagnosing and
the IEC 61131-3 standard for servicing the ctrlX DRIVE

application development

— o I o o _ _
=l Qpen ctrlX PLC Engineering Il = Qpen ctriX I/ O Engineering Il =S Qpen ctriX DRIVE Engineering

We can also access from the browser,
accessing the “EtherCAT” menu

ctrlX 1/O Engineering
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ctrl - Configuration of the ctrIX 1/O - Scan 1/0O modules

Once in the system we must, if not, incorporate the ""EtherCat Master**

Then we must scan the equipment The "'scanned™ equipment appears on the right and we proceed to insert the new elements
Devices - o Cut 5= Scan for Devices... — O x
= _@ T E Copy £ 0 emor
= Device (ctrlX CORE 1/O Configuration) B Paste ] Project | [MiContel ]
o= ethercatmaster (EtherCAT Master) — = — — — Vendﬂr AG
[ Properties... ___‘ [ xB-EC-12 Bus coupler Pwrln UL UP
. II 4% XFT
Add Device... / [ 1110116 16Ch. Dig. Input 24...  Bosch Rexroth AG
Disable Device E [ 110116 16Ch. Dig. Input 24..  Bosch Rexroth AG
Update Device... e e === @ [ %1211116 16Ch. Dig. Output ..  Bosch Rexroth AG
7" Edit Object Il | Insert all newly scanned devices H [0 X1211116 16Ch. Dig. Output 2..  Bosch Rexroth AG
B It
|| Scan for Devices... Il
f =Hovwr onfine data. =1
Transfer field bus cenfiguration
6 scanned devices - 6 differences | 0K | | Cancel | | Apply | | Help |

After this, the found equipment also appears on the left and we can proceed to “Apply”
or directly “OK”

Weoea T e
S 2 I
4 [ xeec 1z XB-EC-12 Bus coupler Pwrin UL UP 4 [ %B-EC-12 Bus coupler Pwrin ULUP  Bosch Rexroth AG

4 % XFT XF71 42 X

[ WGRIIRE X1110116 16Ch. Dig. Input 24V, 3ms
.' ¥IMO1Me1  X110116 16Ch. Dig. Input 24V, 3ms
[ 211118 X1211116 16Ch. Dig. Output 24V/...
" X1211116.1  X1211116 16Ch. Dig. Output 24V/...

I 31110116 16Ch. Dig. Input 24...  Bosch Rexroth AG
I 110116 16Ch. Dig. Input 24...  Bosch Rexroth AG
[ x1211116 16Ch. Dig. Output 2..  Bosch Rexroth AG
[ x1211116 16Ch. Dig. Output 2..  Bosch Rexroth AG

(2] [=] (] [w] [1a] [at]

| QoK | | Cancel | Apply | Help

9 21/07/2022| DCET / SLF4-ES | Jordi Laboria | Bosch Rexroth AG2021 All rights reserved, also regarding any disposal, explotacion, reproduction, editing, distribution, as well as in the event of rex roth
applications for industrial property rights.

A Bosch Company




- Configuration of the ctrlX I/O - Scan I/O modules

ctrl

Now all the new modules appear under the “EtherCat Master”

=3 etnTo
= ﬁ Device (ctrl¥ CORE I/0 Configuration)
- % [ethercatmaster (EtherCAT Master)
=-[ ¥e_EC_12 (4B-EC-12 Bus coupler Pwrin UL UP)

Then we proceed to make the transfer,

| — with the new configuration

. (B4 _showeonlinedata _______
_“!' K71 | Transfer field bus configuration I
[ x1110116 (x1110116 16Ch. Dig. Input 24V, 3ms) I

] ¥1110115_1 (x1110115 16Ch. Dig. Input 24V, 3ms)

ctrl¥ |/0 Engineering

The EtherCAT bus state is <OP=,
To enable the new configuration, switch to <Init=,

Do you want to continue?

[0 X1211116 (X1211116 16Ch. Dig. Output 24V/0.54) I Yes ”: -
. ¥I211116_1 (XI1211116 16Ch, Dig. Qutput 24v/0.54) e
EtherCAT Status
_ From the browser we can see how the EtherCat Master 'ethercatmaster’ A ———
, network communication is. We can even modify its » Init Pre-0p || safe-op oP I Run H EtherCat Bus in Run
status using the operating mode buttons. lemme====
Slaves
Status Name Address  State Diagnostics
g

&—E—a EtherCAT [E========================3
I © XB_EC_12 1001 oP I
I II

. . I © XI1110116 1002 OP [

Conftiguration I I
H o X1110116_1 1003 op H Slaves States

Stat I @& X1211116 1004 OoP H

SLdlus II
I & X1211116_1 1005 oP I
L e e e

@ ctrlX 1/O Engineering
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ctrl - Configuration of the ctrIX 1/O — Inputs / Outputs Areas

All modules have associated menus, in general, activating the “Expert Settings” more menus are displayed. In the example we see the first input module.

[} ¥1110116 (X1110116 16Ch. Dig. Input 24V, 3ms)

General SyncManager Expert Process Data  Process Data  Online  ESC
Address Additional

= EtherCAT /O Mapping @@ Information

General ProcessData Online = EtherCAT IjO Mapping @ Information Autolne addrecs = : o Epertactiings EtherCAT. ™
Address Additional N
Eth CATT EtherCAT address
AutoIncaddress -2 = [] Expert settings er .
[+ Distributed Clock
EtherCAT address 1003 =
[» Startup Checking [* Timeouts
[+ Distributed Clock [ Watchdog
Identification
(@) Disabled
() Configured station alias (ADO 0x0012) Value 1003 =
Bxplicit device identification (AD0 0x0134)
Data Word (2 Bytes) ADO (hex)
If we enter the “EtherCat /0O Mapping” menu we
can see the assigned 1/0 areas
From my point of view, the 1/O areas
. o Value %I¥10.0  BIT Value - ' ‘
T EtherCAT IO Mapping s should be in the same range to avoid
: R Value @ %120 BIT Value confusion, regardless of the elements of
[l 1110116 00110116 16Ch. Dig. Input 24V, 3ms) /‘ o each 1/0 unit. We will modify the initial
[ x1110116_1 (X1110116 16Ch. Dig. Input 24V, 3ms) Y . w00 larr . areas of each group, to respect the order
: Pﬁ | . alue . dalueg - -
[0 211116 0211116 16Ch. Dig. Output 24V/0.54) e both in the Inputs and in the Outputs.
0 W1211116_1 (X1211116 16Ch. Dig. Output 24V/0,54) .\.
| i Value %0Q¥2.0  BIT value
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ctrl - Configuration of the ctrIX 1/0O - Modification of the 1/O areas

The modification will be made from this section, modifying the first of the bytes, assuming the system, the modification of the rest automatically.

¥ EtherCAT Im ang Value @ =120 BIT Value “
s s EEEEEEEE T T RIRT TR T T T R e T
Value %lN12.2 BIT Value
Value 2eIN12.3 BIT Value
Value YlN12.4 BIT Value
Input Mapplng » Value 2LIN12.5 BIT Value
Value YlN12.6 BIT Value
Value 2LIN12.7 BIT Value
Value %I¥13.0 BIT Value
Value SeIN13.1 BIT Value
Value %lN13.2 BIT Value
Value 2eIN13.3 BIT Value
Value 2Ll 13.4 BIT Value
Value 2EIN13.5 BIT Value
Value I 13.6 BIT Value
Value %l¥13.7 BIT Value
Mapping — chasnel — Addrese — — —Type— —Llni — Deseription — — — iﬁﬂ_a-hﬁ:::=====W§D%=C£aﬂ_ﬂe£=@25;=@e;=u£ii;=ﬂﬂmﬂ;ﬂ
) QX100 _ BT _ _ _ vave _ _ _ _ L ."®_ _ _ _ _____ _ _ _ Veue _ Q120 BT ___ _ Vabe _ |
[woxi0.a BT\ Vale % 7 vabe  wQx121 BT vVabe
BIT value T Value %QX12.2  BIT Value
BIT Value T Value %QX12.3  BIT Value
BIT Value ] Value %QX12.4  BIT Value
BIT Value T Value “R(QX12,5 BIT Value
BIT Value T Value QX126  BIT Value
Output Assignment = o _— - syl tae
BIT Value = Value “eQ¥13.0 BIT Value
BIT value ] Value %QX13.1 BIT Value
BIT value - Value %QX13.2  BIT Value
BIT value - Value %QX13.3  BIT Value
BIT Value o Value %QX13.4  BIT Value
BIT value - Value %QX13.5 BIT Value
BT Value S/ Value %QK13.6 BT Value
BIT Value ] Value %QX13.7  BIT Value
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Online Connection
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ctrl

- Configuration of the ctrlX I/O — Online Connection

Assuming that we already have the configuration of the modules prepared, we are going to incorporate this in the part of the PLC program (Codeys)

Engineering Tools

ctrlX PLC Engineering ctrlX 1/O Engineering

{oF Devices

El
=] Engineering Tools = .

App Build Environments

Development environment for
programmable controls according to master of a ctrlX CORE control
the IEC 61131-3 standard for

application development

I \ 4

Fieldbus configurator for the EtherCAT

H- Open ctrlX PLC Engineering I Open ctrlx /O Engineering
\ We can also access from the browser,
. accessing the ""PLC" menu
PLC » ctrlX PLC Engineering

ctrlX DRIVE Engineering

F

Comprehensive tool for
commissioning, diagnosing and
servicing the ctrlX DRIVE

M Open ctrlX DRIVE Engineering
ol
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ctrl - Configuration of the ctrlX 1/0O — Online Connection

Once the PLC application is open, we will proceed to verify the connection with the equipment.

= '-@ CMCNEPE_CM#GFG [ communication settings X
- ﬁ Device {ctrlx CDR.E} ctl¥ CORE ii= = =" m Communication settings Y
= @[I PLCLoglc |P/contrel name | |.l'| "JE " GiXCORE = === ===
: _ m I || 'Pleontrol name [192.168.1.1 | 1 [anixCORE |
= lication Connection test | =.
? p':h AFunc H- Connection test |H'I'I'PS successful |
Lb M K Cancel == ===y
Iorary Manager "| oK ||! Cancel |
[l PLC_PRG (PREG) L====I

Task Configuration
¢ MainTask (IEC-Tasks)

----- & PLC_PRG

er_Realtime

If there is a connection, the control will appear

Control selection *

ctrl} PLC Engineering X

L?)

The certificate of device 'ctrlX-CORE' is not signed by a trusted authority.

Thumbprint [688448E15B6EEFF10A9404CA4C1C4737DD2CCTT]

SERIALNUMBER=7261403753343,

Copy 0ID.1.2.840.113549.1.9.2=Device: ctrlX CORE,
0ID.1.2.840.113549.1.9.2=Vendor: Bosch Rexroth AG,
B Paste Select d CN=ctrlX-CORE
# Delete elect an Install it as a trusted certificate into your local store 'Controller Certificates’.
H " " IEIESIEEEIS s e e e e = A '|
: _ FEEEEEEEEEEEEE=S i
Properties... activate OK II (® Acceptthe certificate only for this session. I
__________ — —d
Legging in d@cevser.. [ 4 || = S . T —_ T==
o II | oK | i| Cancel |
o L IL 1l
r rrgages - <<= 0 s e T T
% Online Con ode. '
FeEEEEEEEEEEEEEEEEEEEE==
| C ication settings...
L pmmunication setings JI ﬂi Communication settings *
IPicontrol name [192.168.1.1 | i [eixCORE ..
[ Insert templates... I |
Il Connection test |HTI'PS successful - PLC successful || D |
Reset Origin Device [Device] oK | | Cancel |
Simulation
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ctrl - Configuration of the ctrlX 1/0O — Online Connection

With the established communication we will go on to incorporate the I/0 unit to the “Datalayer Realtime”

= === ===g The part of 1/0 configured previously should
5 _@ CENCoreP! Condralio [ Online from ctrlX CORE... I "e " " s
= - o be "imported" to the "Data Layer Realtime
- ﬂj Device (ctrlX CORE) Insert all data from CORE again
~80 ‘F‘;: Logic % Delete 2] Offline from file...
=l- Application y

‘1'@ CheckFunctions Properties...

i) Library Manager : : We select the “RealTime Node”

Disable Device

’ PLC_PRG (FRG) Undate Devi [ Edit online from ctrlX CORE [192.168.1.1] == o x|

=N ) pdate Device... s A — =

= @ Task Cﬂlnﬁguratﬂn 3 . . Target: PLC project ‘ Source: Control | <Select a real-time node> |Eth Ercat_ma;ter_instances_eth ercatmaster "

= %ﬁ MainTask (IEC-Tasks) (1 Edit Object lecheduler tacke ctrl¥Automation info. — — o
=========£-=@ﬂ_§_ﬁﬂ£====“ Edit 10 mapoin scheduler_tasks_moticnHpPrep_info
I [i] Datalayer_Realtime Il » RRIng scheduler_tasks_plcEvent07_info
H - I Import mappings from C5V... scheduler_admin_info
===
Export mappings to C5V...
[ Insert templates...
N
Close
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ctrl - Configuration of the ctrlX 1/0O — Online Connection

When inserting the "*Real Time Node"* the module that we had previously sent from the 1/0O configuration already appears

[ Edit online f ctrlX CORE[192.168.1.1 — O * .
o rem e : : We select the 10 header and the whole set is
Target: PLC project Source: Control ethercat_master_instances_ethercatmaster activated
[ ethercat_master_instances_ethercatmaster w [| [} ethercat_master_instances_ethercatmaster s

» [] @ XB_EC_12 || = [+] [ ethercat_master_instances_ethercatmaster ||
— — | M OX8EC 12 I

(3 Edit online from ctrlX CORE [192.168.1.1] - [m] X = __@ CEYCareRl Controlio E
Target: PLC project Source: Control | ethercat_master_instances_ethercatmaster |~ =W m Device (ctrlX CORE)
~ [] ethercat_s i _ethercatm ~ [] [J ethercat_r i _eth = .
LE o xg_éi:; instances. aster ! etl]e:(t‘:aaiEcmi:tzer instances_ethercatmaster = @[I PLC Loglc
UP_Supply_perishery. UP_Vott B .
gup_sd::gh;::h: UP_c:;ff = O Application
4 UL_Supply_logic.LIL_Voltage . i
ﬁUL_Su';;ry Jogie L Curert + L CheckFunctions
State.UP_Undervoltage il
ESIHE.UP:DVewuhagg .TJ Library Manager
3 State.UIP_Overcument , PLC_PRG {PRG)
4 State.UL_Undervoltage
4 State.UL_Overvoltage = @ Task Configuration
3 State.LIL_Overcument :
P e === =g MainTask (IEC-Tasks)
» ) :
B I H We validate the 10 -] PLC_PRG
i wene o K module, so that it passes = (4 |Datalayer_Realtme
. e EFCEt Thaster Tstarces Btter ctEster(Datalayerl
I I it to the part of the I e eFCt st TiTBECS: €41 cpester(Bptal ayerlser)
L——=I roiect and we can now = [J ¥B_EC_12 (DataLayerMode) I
E|0;e Bus Coupler and 10 I = [ ¥F71 (DatalayerMode) “
modules incorporated i 0 XI110116 Datalayerode) |
into the "'Data Layer I 0 x1110116_1 (Datalayeriiode) H
Real Time" H [l 1211116 (DataLayeriode) i
——==a I “o[J X1211116_1 (DatalayerNode) ||
L —3 & 3|
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ctrl - Configuration of the ctrlX 1/0O — Online Connection

Before sending the configuration, I recommend reviewing the 1/O areas, since many times an unwanted *'scrolling"* of areas occurs at the moment in which

the modules "appear in the ""DatalLayer_RealTime"

= DatalayerNode JOMapping  CONfiguring the inputs in the "Data
Layer Real Time"

Configuration of the previously defined inpu @ ctrlX I/O Engineering

Fird the ctrlX 1/0 Engineering
Variable Mapping  Channel _Address _ T®pe ___ _ _ _ _ __________ | Variable ] Mapping  Channel  Address  Type Unit  Description

- Channel_1.Value H_‘!-'»_IXE 6 BT s Value  %IX10.0 _:El'l' Value
o Channel_2.Value e}a7 o eT B Value  %I¥10.1  BIT Value
= Channel_3.Value %eIN9.0 BIT o Value BEIN10.2 BIT Value
- A Channel_4.Value %eINg. 1 BIT . Value 2EIN10.3 BIT Value
o Channel_5.value BuIXg. 2 BIT S Value SeIX10.4 BIT Value
- Channel_g.value %.1¥9.3 BIT o Value %I¥10.5  BIT value
-4 Channel_7.Value %:I%9.4 BIT - Value WeIx10.6  BIT Value
4 Channel_8.Value °%IX3.5  BIT -t Value %IX10.7  BIT Value
o Channel_2.Value %I¥9.6 BIT - Value %IX1L.0  BIT Value
S Channel_10.Value  %IX8.7  BIT - Value %I¥11.1  BIT Value
S Channel_1l.Value  %IX10.0  BIT - Value %I¥11.2  BIT Value
S Channel_12.Value o101 BIT . Value %IX11,3  BIT Value
T Channel_13.Value suIX10.2  BIT A Value %IX11.4  BIT Value
e Channel_14.Value  %IX10.3  BIT S Value %IN11.5  BIT Value
e Channel_15.Value  %IX10.4  BIT -~ Value %IN11.6  BIT Value
™ Chamnel_16.Vale  %IX10.5  BIT S Value %IN11.7  BIT Value

Be careful with the areas assigned when passing the This also happens because the headend, the Coupler bus, has some

& PLC part since they are modified by the system itself, { j N input areas that are used as information and that end in this case in
| recommend verifying them and modifying them the %IX8.5 bit. In this case, when recovering the information
again according to what was previously configured downloaded from the existing configuration, the system continues
from the free areas and therefore adjusts the values
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ctrl - Configuration of the ctrlX 1/0O — Online Connection

Here we can see the Inputs area that is using the header. Therefore, this structure must be kept in mind when structuring the areas of the various 1/0 units that
we have in the machine.

= DatalayerNode I/JO Mapping DatalayerNode Parameters  Status @ Information

Find Filter Show all » ol pdd FE for IO Channel... ™= Go to Instance
OCCUp&tIOﬂ of the InPUtS of the Variable Mapping  Channel Address Type Default Yalue Current Value
headers of the 1/0 units _
. _ _ _ +’@ UP_Supply_periphery, UP_Voltage BeIW0 IMT 24141
: E UP_Supply_periphery,UP_Current oLl 2 UINT 91
o I'] xB_EC_12 {DEELE?ErNﬂdE} » A UL_Supply_logic.UL_Voltage oIy UINT 24172
* 4 UL_Supply_logic.UL_Current BalWE IMT 162
o State.UP_Undervoltage 9,1¥8.0 BIT
. State.UP_Overvoltage %IN8. 1 BIT FALSE
- A State.UP_Owercurrent %elXs. 2 BIT FALSE
S State.UL_Undervoltage %LING. 3 BIT FALSE
] State.UL_Overvoltage %elXd.4 BIT FALSE
- State.UL_Cvwvercurrent %eIXG. 5 BIT FALSE

Also in the ""DatalLayerNode 1/0 Mapping' of each of the modules, at least the ""Enabled 2'* option should be activated so that the 1/0 are updated
automatically

activated, does not refresh the I/0 areas, unless they are
used in some part of the program, which obviously leads

i Codesys, if you do not have any of the “Enabled” options

= DatalayerMode I/O Mapping Use parent device setting rrors if this i is unknown, since it will surely w
_ o) S p—————r——— == = to-e O.S ft S ssu'e su (o] , since it surely we
Eire H Enabled 2 (always in bus cyde task) i will think that the input or output cards are faulty
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ctrl - Configuration of the ctrlX 1/0O — Online Connection

Now we can connect with the ctrlX to transfer the program or at least the configuration created up to that moment

If the program we are sending is another program, ctrlX already had one loaded, this screen will \lzﬁ \‘fvfiﬁmigge:éli:;gttﬁeu Stop” state, so
appear, we apply “Delete Project Data On The CtrlX” and the program will be loaded on the computer P P

ﬁ Conflict: Project synchronization at login >

1
D. 199 Program download paused! .:'F'n Cut
Mo project data synchronization is active. However, Copy
there is project data of another project on the ctri X! @1 Pacte
PC ctrlX 7 Delete
Project path CATraspasc\ESCRIPTORI LIMPIEZA\M...  CADDO_Jordilaboria\0500_Pr :
Project name Cirl¥CorePL_ControllO WinderPLCDCES Oficina Refactoring ’
Last editor SPM-C-0001 : jordlabo SPM-C-0001.J : jordlabo - .
Properties...
7 Add Object ’
I3 Add Folder..,
(1" Edit Object
How do you want to continue?
- Edit Object With...
[ i I [+ Insert templates...
i Delete I;;_Irqect data on I T T T P
I sl I
I 1y @ Logout |
—— 5 l=======I
_ JNEN
Online Change
Delete application from device
i RUN Unforce All Values of 'Device.Application’
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ctrl - Communication using Modbus

Modbus communication between the ctrlX and an XM is detailed in another manual. However, now the objective is to pass the state of the inputs to the XM and
activate the outputs from the XM. In itself, the program will not differ much from what has already been mentioned in the previous manual, however, some
aspects must be taken into account.

MARRRMEEEEEEEEEE
oxri. -x2 . Rexroth i XM

The system will use the Server - Client model

Server

Client
The Modbus operating modules that we are going to use allow the passage of up to four types of areas.
1/ 0 Area ctriX
I 655368BitCoil | Byte | e—e
/0 Area |__ 65536 Discrete Input __________Byte || e——e
65536 Bit Coil & Although this is relatively true, the reality is that the 65536 Word Input Register Word
65536 Discrete Input assignment of areas in both teams differs slightly in the 65536 Word Holding Register Word &
65536 Word Input Register part called Coil. y
65536 Word Holding Register Therefore, care must be taken when transferring data. I_r======Iégé;eg=============;(=M==q
I 65536 Bit Coil Bool I &——@
|___65536 Discrete Input__________Bool _|
65536 Word Input Register ~ Word
65536 Word Holding Register Word
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ctrl

- Communication using Modbus - Libraries used

For this we are going to use the following libraries that must be installed on both computers

+ | CXaA_ModbusTCP, 1.8.0.1 (Bosch Rexroth AG)

- 5@ CXA_ModbusTCP, 1.8.0.1 (Bosch Rexroth AG) ﬂ

+ DUTs
ctriX _ += ={h= l:ilngal;u'grlables
+-2) POUs
SERVER &— R0 Ty
+ i | _Internal

as a server and to send the data, we will use the

2 n the case of the example, we are going to use ctrlX

+ RIL_ModbusTCP, 14.22.35.1 (System)

.. Type2” module, which allows us to send (and
receive in two areas) the four commented areas.

RIL_ModbusTCP

XM

+{a _Library Information
+2) _Project Information

CLIENT o=

since we will collect the information sent based on

2 The XM as a client will use several of the modules

the group of data received.

* @ Project Information

+E| Types

*@ _internal

'J'E:I _Version

ﬁ GlobalVariablesModbusTCPSMy
'''' “ GVL_ErrorInfo

=2 PoUs

- #-[2) ModbusTCP Client
-@ ModbusTCPServer

. IL_ModbusTCPServer

. IL_ModBusTCPClient I
. IL_ModBusTCPReadCoils I
IL_ModBusTCPReadDeviceldentification I
~|E] 1._ModBusTCPReadDiscretelnputs I
IL_ModBusTCPReadHoldingReqisters I
IL_ModBusTCPReadInputReqisters I
IL_ModBusTCPReadWriteMultipleRegisters ||
IL_ModBusTCPWriteMultipleCoils I
IL_MaodBusTCPWriteMultipleRegisters Il
IL_ModBusTCPWriteSingleCoil I
~|E] IL_ModBusTCPWriteSingleRegister Il
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ctrl - Communication using Modbus — Types of data sent / received

The data sent or received, as we have said, can be of four different types:

COIL Coil Data INPUT Input Data
DATA: Opciones : Lectura / Escritura DATA: Opciones : Lectura
Estructura : Byte (ctrlX) / Bool (XM) Estructura : Byte (ctrlX) / Bool (XM)
Definir tamaho del array con : SIZEOF() Definir tamaio del array con : SIZEOF()
Representacion : 1 Array / 8 bits Representacion : 1 Array / 8 bits
Opcional : Uso de estructuras Opcional : Uso de estructuras
ctrIX &arfoilData: ARRAY [0..7] OF BYTE; ctrIX arInputData: ARRAY [0..7] OF BYTE:
XM arCoilData: ABRAY [0..7] OF BOOL; XM arInputData: ARRAY [0..7] OF BOOL;
. . HOLDING REGISTER REGISTER .
HoldingRegisterData DATA" DATA: RegisterData
Opciones : Lectura / Escritura f These types of data allow the sending of Opciones : Lectura
Estructura : Word structures and in them we can have Estructura : Word
Definir tamario del array con : SIZEOF() g;elreert]é types of elements, Word, Int, Definir tamario del array con : SIZEOF()
Representacion : Word (16 bits) TYPE dutRegisterData : Representacion : Word (16 bits)
Opcional : Uso de estructuras STRUCT ——® Opcional : Uso de estructuras
arWord:  ARRAY([0..999]0F WORD: 4/ 0 - 233
arInt: ARRAY[0..999]0F INT: // 1000 - 1933
arUint: ARRAY[0..999]0F UINT: // 2000 - 2933
atHoldingRegisterData:dutRegisterData; arDint: ARBAY [0, .4595]0F DINT: S/ 3000 - 39848 stRegisterData:dutRegisterData;
arlUdint: ARRAY[0..429]0F UDINT; /7 4000 - 4999
. . . Real: ARRAY[0..4229]0F REAL; '/ 5000 - 5933 i
The HoldingRegisterData, since they can e el L Cees The RegisterData as they are read only
: : : arstring: ARRAL[D..ZS]0F STRING(1Z):// €000 - 6395 will be used to capture the image of the
be written, we will use them to activate the _ p g
outputs from the XM END_STRUCT inputs of the 10 modules
END TYFE
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ctrl - Communication using Modbus — HoldingRegisterData

Example of data passing at the HoldingRegisterData level, which also works for the RegisterData

ctriX XM
fbModbuaComToXM{ // IL ModbusTCPSsrverTyps0Z -
Enable:=bEnable , * ¢ fbModbusClient IL_ModBusTCPClient S
Infperation=> kInlperation, e e e e e e e e e e s —————— = o T T A
Error=> LError, “ + @ fbModBusReadCoils IL_ModBusTCPReadCoils “
ErrorID=> , I & fbModBusReadDiscretelnputs IL_ModBusTCPReadDiscretelnputs I
?rrorldenb=> . H + @ fbModBusReadHoldingRegisters Word IL_ModBusTCPReadHoldingRegisters H
OET:= , . . .
CoilData:=ADR (arCoilData) , I+ & fbModBusReadHoldingRegisters_int IL_ModBusTCPReadHoldingRegisters ||
$ize0fCoilData:=SIZEOF (arCoilData) , “ + @ fbModBusReadHoldingReqgisters_Llint IL_ModBusTCPReadHoldingReaqisters “
;?EEEEE;:EZ&;ar;?i;;ﬁi::;ﬁutnamL I+ & fbModBusReadHoldingRegisters Dint IL_ModBusTCPReadHoldingReagisters ||
2izelfinputlata: S5 IAROF (arlopUtData) . _ _ _ _ _— — — — — - . Il . . ' ) ) Il
[: HoldingRegisterData:=ADR(stHoldingRegisterData) , I Send / Receive Il * ¢ fbModBusReadHoldingRegisters_Udint IL_ModBusTCPReadHoldingRegisters I
Il%izag_;};cp:iit:n?%igiitfrE?;:%=fz=iﬂ=F;;DFI{EIEREQLSLE;D:;E =, =| HoldingRegisterData H + @ fbModBusReadHoldingReqgisters_Real IL_ModBusTCPReadHoldingReaisters H
nputRegisterData:=ADR (stRegisterData) , I . . . . .
Size0fInputRegisterData:=SIEEOF (stRegisterData) , Area II== ﬁ =ﬂ:l=r"'1£d=ElJ=S Eiﬂitidgl Q;REQEES=£"£ ====== _=IL=M=Dd=EL£T£P=F'.E=Eti'|D=|d£g_E.EIitE=FS= Il
Stats=> |: + @ fbModBusWriteMultipleCails IL_ModBusTCPWriteMultipleCoils
+ & fbModbusWriteMultipleHoldingRegisters IL_ModBusTCPWriteMultipleRegisters

The data must be extracted in individual groups, if we want to access the different parts of the generated structure, for this reason the same type of module is used, but each one for a
different group.

ctriX XM + @ fbModBusReadHoldingRegisters_Word
= & stHoldingRegisteData dutRegisterData = @ stHoldingRegisteData + & fbModBusReadHoldingRegisters_int
+ @ arword ARRAY [0..999] OF WORD + @ arWord
¥ @ arlnt ARRAY [0..993] OF INT ¥ @ arlnt / + ¢ fbModBusReadHoldingRegisters Lint
+ i s .
@ aruint ARRAY [0, 3351 OFLINT ¥ aruint ./. + & fbModBusReadHoldingRegisters Dint
+ @ arDint ARRAY [0..4599] OF DINT + @ arDint
+ @ arUdint ARRAY [0..4539] OF UDINT + @ arldint o—® & § fbModBusReadHoldingRegisters_Udint
+ arReal ARRAY [0,.499] OF REAL + arfeal
i . [ 1 i . .\. + & fbModBusReadHoldingReqgisters_Real
* @ arString ARRAY [0..99] OF STRING(18) * @ arString —
+ ¢ fbModBusReadHoldingRegisters_Sring
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ctrl - Control program used in the ctrIX

The control program used in the ctrlX is generated as follows

—.r;j] CHCorefl_Confroll0
= [ Device [connected] (ctrlx CORE)

=2l PLC Logic
- .} Application [run]
_ 20D chedPunctions _ _ _ _ _ ____________ Control of the 10.
H =3 Grooos_ctrilo H In the modules, the data from the Inputs is received and sent to the

i +[E] Prog0oos_0000_general (PRG) registers used by the Modbus and the data from the Modbus is also
(2] Progooos_0001_curX_Inputs (PRS) 1 received and the outputs are written.

| ~|E] Prog0005 0002 Cirl¥ Outputs (PRG) I

I =+ Progdo70_ModbusComTakM I

- ## dutRegisterData (STRUCT) I

Il ﬁ GVL_Structures

I -[E] Progoo70_0000_General (PRG) The interval time has been modified since it had a value of 200ms.

I General control of the Modbus
I ~[E] Progno70_0001_ModbusComTaXM (PRE) I o
communications server.

Il ~HF] Progon7o_0oo3_ModbusLifeBit (PRG) I

Cor

lE:Eﬁﬁﬁﬁﬁa?aﬁF:::=============u Priority (20,39 ) |30 Task group
~[E] PLC_PRG (PRE) S .
=[5 Task Configuration |8 cydlic v| Il mterval (e.q. t£200ms) |20 1
=358 MainTask (IEC-Tasks) @ beee========
@ PLC_PRG Watchdog
= 5[]] |D-EI|EI.a'y'H_RE.EIﬁ1‘IE | —e [“]Enable

=75 4 ethercat_master_instances_ethercatmaster (DatalayerUser) Time (e.g. t#200ms) |?-0
=3 [@ ¥B_EC_12 (DataLayerMode)

: Sensitivity |1
=-%3 [ XF71(DatalayerMode)
%3 [J x1110116 (Datalayerhode)
-3 (1 ¥1110116_1 (DatalayerMode) gk Add Call 3 Remove Call [2f Change Call | & Move Up % Move Down |™*= Open POU
%3 [J X1211116 (DataLayerNode) POU Comment
S5 [ ¥1211116_1 (DatalayerMode) &) pLc_PRG
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ctrl - Control program used in the ctrIX

The way to *'send™ the input data and *'receive’ the outputs from the Modbus can be done as complicated as we want, but in my opinion the easiest thing is to
do it as it appears in the image

1 4/ Assignment of the Input Areas to the Modbus Registers sent to the XM
Iﬂﬂﬂﬂ.‘i 0001_CtriX_Inputs (PRG) 2 /¢4 Warning with the input areas of the XB EC 12 headers as they have somes input values
3 /4 The step of the inputs must be taken into account depending on the module used, if it 15 § inputs or 16 inputs
Let's not forget that (=== 3|~ SRS T=tethata.arword 0] : S TWo: |
& at the input level » i j sl & Let us remember that the input modules, in the example, were
the headers are H | stRegisterbata.ariord[s]:=sTwe: | addressed on the input areas Bytes 10/11 and Bytes 12/13, this
using almost 8 bytes l___2|__stReqisterbata.arford[4]:=$Iu y:i e presupposes that if we want to match these values to a "known"
of inputs. W  stRegisterData.arford(s]:=3IWl0;// Inputs Module 1 H ‘ Modbus Register, we can use the logic , just by dividing the initial
1l stRegisterData.arWord[e] :=%IWl2; // Inputs Moduls 2 I . . . . . .
B sgassmaesmREESRRE——=========== value of that area by 2, which in the first case will give us a 5 and in
12|  stRegisterData.arWord([5]:=3IWLE; the second case a 6. The assignment is relatively easy.
13 stRegisterData.arWord[9] :=%IW1E;
14 stRegisterData.arWord[10] :=%IW20;
15 stRegisterData.arWord[11] :=%IW22;
1le 4/ Registers up to 999 {0 to 9894} can bes added

Prog005 0002 Cirl¥ Outputs (PRE) 1 /4 Assigmment of the Outputs Areas to the Modbus Holding Registers Received to the XM
z /4 The step of the Outputs must be taken into account depending on the module used, 1f it i1s 8§ Outputs or 16 Outputs
3 F0W0:=atHoldingRegisterData.arWord[0] »
4 $0W2:=3tHoldingRegisterData.arWord[1l]
5 $0W4 :=3tHoldingRegisterData.arWord[2]; T . . .
) Uiid:=stHoldingRegisterData.ariord[2] The same case indicated in the inputs serves us for the assignment of
& %Q'HE.=ﬂtHDld1ngREglﬂterData arHDrd[S]:
. the outputs.

# FOW10:=8 tHDldlngREglsterData arWord[3]; // Modole 1 H ‘
L _ _s0W12:=stHoldingRegisterData.ariiord [€]; // Module 2 |

10 §$0Wldr=3tHoldingRegisterData.arWord[7] s

11 $0Wlc:=3tHoldingRegisterData.arWord[2];

12 %QWlS:=stHoldingRegisterData.arWord[Z];: The life bit control should be placed on the outputs to prevent them
13 3QW20:=stHoldingRegisterData.arWord[10]; from maintaining the “ON” state and not generating operating
14 FOWZZ2:=3tHoldingRegisterData.arWord[11] problems
1C
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ctrl

- Control program used in the ctrlX

The relationship of the bytes with the words of the Register is visible in this image

)\

- N\
/ Registers Byte Byte
IWO0 0 1
IW1 2 3
IW2 4 5
6 7
8 9

IW9 18 19
IW10 20 21
IW11 22 23
IW12 24 25
IW13 26 27
IW14 28 29

30 il

HOLDING REGISTER DATA:
HoldingRegisterData
Opciones : Lectura / Escritura
Estructura : Word
Definir tamario del array con : SIZEOF()
Representacion : Word (16 bits)
Opcional : Uso de estructuras
REGISTER DATA:
RegisterData
Opciones : Lectura
Estructura : Word
Definir tamafio del array con : SIZEOF()
Representacion : Word (16 bits)
Opcional : Uso de estructuras

HoldingRegisterData
(Outputs)

RegisterData

(Inputs)

EtherCat 10

Modbus
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ctrl - Control program used in the ctrlX

The ctrlX is used as a system server, leaving the program structure as follows

L e I = T LN N N o I

=
=

(5]

=
[75]

14

=-I) Prog0070_ModbusComToxM

91 dutRegisterData (STRUCT)

----- @ GV _structures

[5] Progon7o_o000_General (PRG)
ProgQ070_0001_ModbusComToXM (PRG)

----- B¥F] Progoo7o_o003 ModbusLifedit (PRG)

Input values, sent to

Array structures that can be used for
system control.

440 - 883
arWord: ARRAY[O..95959] OF
SA4 1000 - 15888
arInt: ARRAY[O..25%] OF
SAF 2000 - 25988
arUint: ARRBAY [0
SAF 3000 - 35888
arDint: ARRAY [0
SAF 4000 - £588
arUdint: ARRAY[0..495] OF UDINT:
SAF BOO0 - 5583
arReal: ARRAY([O..45%] OF REAL;
SfF 6000 - 6583
arString: ARBAY[0..99] OF STRING(19):
END STRUCT
END TYPE

The arrays have a maximum value defined,
which cannot be sent completely, but in a
fragmented way. Although this will be subject
to the number of variables that we have to use

..455] OF DINT:

XM o—

U

541

Values received from
the XM and that wi
activate the outputs

//{attribute 'qualified only'}
WAR GLOBAL 0 mmmm=—=——=—

—stRegisterData :H{iutBLEgiEH:.E:[ZIEM:.E:L:ﬂ S/ S5end To XM (Inputs Image)
stHoldingRegisterData : dutHegisterData:; ./ Receive From XM (To Cutputs)
/.bLifEEitEer-r :BOOL; 44 Comunication with ctrlX Modbus Error

END VAR
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- Control program used in the ctrlX

ctrl

The Prog0070_0000_General POU calls the two Modbus communication control modules on the client side

| 1| Prog0070_0001_ModbusComToXM(): |
12| Progoo70_0003 ModbusLifeBit(): |

=-I) Prog0070_ModbusComToxM
- ~® dutRegisterData (STRUCT)

@ GVL_Structures
~-[E] Progn070_0000_General (PRE) H
ProgQ070_0001_ModbusComToXM (PRG)

""" @ Prog0070_0003_ModbusLifeEit (PRG) Il

L T I I ]

-1y i

w0

From Prog0070_0001_ModbusComToXM the control
PROGRAM FrogOO070_ 0001 ModbusComToXM Il . . .
VAR i module for Modbus communication used as system client

fhModbusComToXM: IL ModbusTCEServerType02: H is activated

arCoilData: ARBAY[0..7] OF BYTE; Il

arInputData: ARBAY[(..7] OF BYTE: I

BEEnakle: BOOL; Il

bInCperation: BOOL; Il

bError: BOOL; I
END VAR I

The last two areas are the ones h
that we are going to use for
the exchange of 1/0 signals. I

AN

L

L N = I )

1

=]

2 ." HoldingBegisterData:=ADR(stHoldingBRegisterData) , I

The module is activated with ""Enable' and should

fbModbusConTo¥M( // IL ModbusTCPServerlypslom I indicate that everything is OK, if it enters *"InOperation™*
Enable:=bEnable , g “

Infperation=> bInlperation, I

Error=> bError, Il

ErrorlD=> , “

Errorldent=> , I

Port:= , I

ITCoilData:=ADR (arCoilData) , -%0 Data of type CoilData

o o ¥ 7 "

I
—te Data of type InputData

| SizelfInputData:=SIZEOF (arInputData) , |

| T tReai ate rhat = - “—ADR (atBediaterDatat IFn
InputRegisterData:=ADR (stRegisterData) , .
I 5:2e0¢TapurRegiaterDaca; SSIZEF (stRegiaresDara)_ _____y 1 Dot Of type RegisterData

Stata=> )r Il
=l
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ctrl - Control program used in the ctrIX

The last module located in the ctrlX manages the control of the life bit that is sent to the XM and the error control in the communications coming from the XM

Variables I PROGRAM Prog0070_0003 ModbusLifeBit Il
=2 Prog0070_ModbusComTaXM H I VAR H
o 3 1 i i : ink;
i QI: dutRegisterData (STRUCT) bel:f.nkL:f.fEBlt Blink I
I 4 tonlifeBitFaultStateln : TON: 1l
@ GV structures e tonLifeBitFaultStateOff  : TON; |
Prog0i70_0000_General (PRE) I e = var I
Prog0070_0001_ModbusComToXM (PRG) |
“-#¥ Progoo70_0003_ModbusLifeBit (PRG) 1 |send Life Bit To
fbElinkLifeBit . R
T Send the bit of life from the ctriX to the XM. As can be seen, the
EN ENOQ e . . . .
R 00T | stRegiscerbaca. axiiord 5] .15 & bit of stRegisterData.Word[99].15 is being used, in the
T4250m: —ITIMELON explanation of the XM modules it is better detailed why this bit is
T#250ms —{TIMEHIGH .
being used and not another.
2 Receive Signal Life Bit From XM ON
tonLifeBitFaultStatelOn
Code om
EN ENCG—
stHoldingRegisterData.arWord[99].15 —IN @ o
T#350M5 — — . .
i = In the same way as the case of the sending bit, the one that
3| | Receive Signal Life Bit From X OFF & comes to us from XM also corresponds to Word[99].15,
i although in this case from stHoldingRegisterData.
= ©
NOT stHoldingRegisterData.arWord([99].15 —IN Qr
T#350M5 — PT ET -
4 Set Error Life Bit Comunication with XM Modbus Error
tonLifeBitFaultStateOn.Q bLifeBitError
{1 {(s]
/\ Both states of the life bit are evaluated and the error is set if any of
tOrILifEBitFﬁu;tStﬂtEOff-Q ° the Control bits are set'
[}
5 Reset Error Life Bit Comunication with XM Modbus Error
tonLifeBitFaultStateln.Q tonLifeBitFaultState0ff.Q bLifeBitError
0 o =)
KR} U L%
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ctrl

- Control program used in the XM

In the XM part and only for Modbus communications control we will use the following structure:

XI‘H‘I_Mudbus

[ﬁ General Module Folder
1 IndraMationMic 1
I_—_I ~[E) Logic
[ n Application (RUNNING)
% dutRead (STRUCT)
Libreera usada en CtiX

The rest of the program will be conditioned to the
machine's own functionalities and each of them will
have a different structure.

XM control. In the example there is only one Blink
9‘ module that I don't know how to use.

dut RegisterData (STR UCT}
GVL_CtdModbus
ProgD070_0000_General (PRG)

=] Progl070_0001_Sequence (PRG)

Prog(070_0003_ModbusLifeBit (PRG)

I Modbus communication control. It includes the
': control sequence and the activation modules, for
&—=o the RegisterData and the HoldingRegisterData, as

i well as the Bit of Life control module.

Prog0070_0002_ModbusCometdX (PRG]

........... =1 fbetdXIO (FB)
----------- Prog0071_0000_General (PRG)
----------- Prog0071_0001_Control IO (PRG)

@ serVarGlobal

J] Library Manager
=] ControlPointer (PRG)
=] MationProg (PRG)
=] PlcProg (PRG)
........... u 8 Symbal Corfiguration
e @ Task Corfiguration
........... @ Modbus
- Motion Task
H— @ FlcTask
........... .fl Trace

I
1/0 Modules for receiving and sending 10 states
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ctrl - Control program used in the XM

The structure of the Modbus communications area used in the XM is as follows:

1| TXPE dutRegisterData : Array structures that can be used for system control.
= STROCT This structure is identical to the one used in the ctrIX
3 arWord:  ARBAY[D..299]0F WORD; part.
4 arInt: ARRAY[0..999]0F INT:
5 arlint: ARBAY[0..999]0F UINT:
€ arDint: ARRAY[0..499]0F DINT; | VAR GLOBAL
7 arUdint: ARRAY[0..499]0F UDINT; | /4 Control Sequence
2 arReal: ARRAY[C..499]0F REAL: 3 iSecComModbus :INT; A4 Modbus Communication Sequence
g arString: ARRAY[(..99]0F STRING(19); 4 witepsModbus sWORD; A/ Word for Control Seguence 5teps
10 END STRICT ] witepsModbusMask sWORD; A/ Word Mask for Reset wvalues Seguence Steps
11 END TYFE € iErrorStep +INT: A4 5tep Number Error
= - - - . 7 strErrorMessage 1STRING; // String wiht error message step
El[ﬁ PgDﬂTﬂ_Mu#busCummdﬂx_'l g bSequenceStart :BO0OL; // Seguence Enabled
o 3 dutRegsterData (STRUCT) | .—_DblifeRisError __ __:BOOL: _ ./ Comunication with ctrl{ Modhns Error
:E EHL_D?;?EESG | (PRG) 10| I // Modules for Modbus Communication Control H
5 o 0070 000 S PRG) Modules used for o— 11 fbModbusCLient: IL ModBusTCPClient; I
ﬁ Pmiﬂﬂ?ﬂ:ﬂﬂﬂz:l'ﬂ?:ibusﬂumdrix (PRG) communication 1z I: fhModBusReadRegisters Word:IL ModBusTCFReadInputRegisters; “
------------ Prog0070_0003_ModbusLifeBt (PRG) L htodbusWriteiR Word: IL ModSusTCEWriteMultipleRegistersi |
Values received for the inputs 18y A7 Valpss For IJO Image
from the ctrlX C - @® =stEegisterData rdutBegisterData; // Values From ctrlX
/ stHoldingRegisterData rdutBegisterData; /S Values To ctrlX
END VAR
Values sent from the XM to
the ctrIX and that will Tﬁr Cmsﬂ?ﬁ Sequence Modbus Steps
- d il e U o L
activate the outputs Step00:INT:=0:
22 Stepll:INT:=1;
23 Stepl2:INT:=2;
z4 Stepl3:INT:=3;
25 EHD_\'T‘LR
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ctrl - Control program used in the XM

The sequence control module manages the steps for the activation of the modules and in case of an error in the communications it is restarted to be able to

start again automatically.

o 4= Prog0070_ModbusCommctdX_1
e ¢ dutRegisterData (STRUCT)
- GVL_CtiModbus

== AR Prog0eTe. 002G RG)
— Hﬁ Prog0070_0003_ModbusLifeBit (PRG)

Khe sequence in this case consists of four stem

Prog0070 0001 Sequence

Sequence Control

Step 0: Initialization
Step 1: Activate Communicatio /
Step 2: Reading RegisterData (Inputs)

Step 3: Write HoldingRegisterData (Outputs) o~

\_ /

\J

gOO70_0002_ModbusComc

Execution Modules

Activate
Communication
Modbus

Reading
RegisterData
(Inputs)

Write
HoldingRegisterData
(Outputs)

L/
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ctrl - Control program used in the XM

View of the sequence control, steps 0 and 1, as well as the communications activation module

Prog0070_0001_Sequence

Sequence Control

1 CASE iSecComMcdbus OF .
2 O0: // Inmitialization Communication Module Step 0_’ Va_nable
3 witepsModbus :=wStepsModbusMask; initialization
¢  bSequenceStart:=FALSE; Prog0070_0002_ModbusComctrlX
5 iSecComModbus:=1; .
6 1: // Initialization. Enable Communication Module Step 1: Activate Execution Modules
7 witepsModbus : =wStepsModbusMask; Communication
= IF=HEI'=£“£°£1}=UH=‘:£§¥"=I£{?_PE=EE’31Dn AND NOT fhModbusCLient.Error THEN 1 Activate comunication with ctrlX (Server)
5 II' wSstepaModbus. Stepll :=TEUE y // Enable fhModbusCLient
10 ENICIFF=— =~~~ ~-—-—~-—-—~—===<= IL ModBusTCPClient
11 ========== EN ENOI—
1z|  IF fbModbusCLient.Enable AND fhModbusCLient.Error THEN ) wSTepshodbus.StepOhjor pSedignoeStatt _ Smabie . faOpezation
13 wStepsModbus. Step0l:=FALSE; // Enable . '182.168.1.17 Error -
14 iErrorStep:=1;: In case of error, the pass bit is |l_____s0a—pert | Errormn-
15 strErrorMessage:='Communication Not Start';: deactivated and the system i|==i%‘;fz_:ii__:===ﬂ
1¢| END_IF reconnection is attempted. IP address of the server. In [ —1__
17 this case of the ctrlX. The I
o e, (redbuathient. InCperarion THEN default port is 502 Modbus Link address that we will
20 wStepaModbus:—wStepsModbusMask; | the system establishes use to control the read/write
21 iSecComModbus:=2; Modbus communication, the modules
22 iErrorStep:=0; active sequence bit is activated
= strErrorMessags:=""; and the jump to the next step
=4l END IF is executed.
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ctrl - Control program used in the XM

View of Step 2, Reading the registers with the image of the inputs:

Step 2: Activate reading of the “RegisterData”

et 2: /S Read Register Word
27 _witepsModbus:=wSt
| wSr.epaHn-dl:-us Step02i= TRT_TE'l

28] /7 Moduls Error check
30 IF fbModBusReadRegisters_Word.Enable AND fh

adRegisters Word.Error THEN

31 iErrorStep:=2;// Modificar salto al paso § Antes X
32 strErrorMessage:="Module Read Begister Word Fault'; Read Holding Registers WORD Typs From ctrlX
#3| END_IF  Step 2: Error control in the read block fbModBusReadRegisters_Word
34
35 /4 If the module runs correctly, jump to the next step \\ Elé[[]‘_ Te S R
36 IF fkModBusEeadRegisters Word.Enable AND fhModBusReadBRegisters_Word.Dons THEN \ E=EEEEEEEEEEEEE _ll_
37 wStepsModbus i =wStepsModbusMask; IL =fzgiﬂidis=5=t:p=ﬂi] Enable Done =
38 bSequenceStart:=TRUE; Number of items to send / rdceive g@me sl ] |
35 iSecComModbus:=3; @100 —|Quantity Error [~
. _ "__==================
40 iErrorStep:=0; ADE (stRegisterData.ardWord) n—DataILdﬂr ErrorID —
41 strErrorMessage:=""; i SIZEQF (stRegisterData. arﬂard] S5ize0fData ErrcrlIdent —
4‘. EHD_IF ) ) ) ) =================== —UnltID
jj ;; Z;;r;isziigzse;:ioioﬁglca::J_on for restart in case of failure fbModbusCLient . ModBusLink —2ModEusLink
= isecComModbus:=0; Chequeo de errores para inicializacion del sistema
4¢|  END _IF
47
The stRegisterData receive
& information on the status of the
inputs from the ctriX.
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ctrl - Control program used in the XM

View Step 3, writing the registers for the activation of the outputs:

Step 3: Activate Writing of the “HoldingRegisterData”

43 3: /4 Read Holding Registers in Word Type

strErrorMessage:="";
END _IF
A4 Control of general communication for restart in case of failure

L T

3
45| _wStepsModbus:-wStepsModbusMask; _
50| I wStepsModbus.Step03:=TEUE; @ fbModbusWriteMHR _Word
51| =~ HodolE B fror it — = _" IL ModBusTCFWriteMultipleRegisters
52 IF fbModbusWriteMHE Word.Execute AND fhModbusWriteMHR Word.Error THEN — ==EH ENO——
53 iErrorStep:=3; Step 3: Error handling in the write block wStepsModbus. Step03 —#xecute Done —
54 strErrorMessage:="Module Write HoldingRegisters in Word Type Fault'; ) ) T T T T T T =T =3FirstRegister Accive
55| END_IF Number of items fo senpd / recelve ° ® 100 —jQuantity Erere—
=F // If the module runs correctly, jump to the next step || ADR (stHeldingRegisterData.arWord) —rr Datalkddr ErrorID —
a7 IF fhModbusWriteMHE Word.Executs AND fhModbusWriteMHR Word.Dons THEN
? ) - - HSIZEDF (stHoldingRegisterData.arWord) SizeDfData ErrorIdent —
538 wStepsModbus i =wSitepsModbusMask; e R S =T
- —Unit
55 bSequenceStart:=IERUE;
€0 iSecComModbus:=2; // modificar salto al pasc 2 antes & fbModbusClient.ModBusLink —|ModBuslink
£l iErrorStep:=0;
&
&
&
&
&

5 IF fkModbusCLient.Errcr THEN

€ iSecComModbus:=0; Error check for system initialization

7 END IF

8 END CASE

& The HoldingstRegisterData send the
activation data of the outputs to the ctriX
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ctrl - Control program used in the XM

The last of the Modbus control POUs is the control life bit. As in the ctrlX part, here we also activate a bit to send to the XM and manage the control of possible
errors in the communication coming from ctrlX

Caodigo
Send the life bit from XM to ctrIX. As * Send Life Bit To ctrlx
= - - - : . fbBlinkLifeBit
-3 Prog0070_ModbusCommetd¥_1 can be seen, the bit of Blink
£ . . . .
"""""" dutRegisterData (STRLICT) stHoldingRegisterData.Word[99].15 is N ENO
. . . TRIE — ENAELE OUT - stHoldingRegi Data.arWord[89].15
E;:ﬁ;éﬂ“dbus Geners! (PRG) being used, in the explanation of the S i stioldingRegisterbara.arfiord 23]
ngﬂﬂ?ﬂ_mm_sequenc e (PRG) XM modules it is better detailed why T#250ms — TIMEHIGH
R ProgD070_0002_ModbusComctdX (PRG) this bit is being used and not another.
I E ngDﬂ?ﬂ_ﬂDﬂB_MndbuerFeEﬂ {FHG} 2 Receive Signal Life Bit From ctrl¥ ON
tonlifeBitFaultStateln
. TON
Variables e @ =
“ 1 PROGRAM Prog0070_0003_ModbusLifeBit In the same way as the case of the sent “Regi““”m'“““’I[ij;éls ] ;‘f E‘T’ B
- . ms ] I
I VAR H & bit, the one that comes to us from XM
Iz fbBlinkLifeBit: Blink;
I, conLifeRitFaultStateOn: TON: Il also corresponds to Word[99].15, 3 Receive Signal Life Bit From ctrlX OFF
H - CORLifeBitFanltoiat -Df]-:' T0£I “ although in this case from tonlifeBitFaultStateOff
5 onlLifeBitFau ate : :
. : TON
Il - I stRegisterData.
1= __END VAR ___ _ , =N @ ENO
_________________________ HOT stRegisterData.arWord[%9].15 —IN or
T#350ms — BT ET
4 Set Error Life Bit Comunication with ctrlX Modbus Error
Both states of the life bit are evaluated tonLifeFitFanltState0n.Q bLifeBitError
& and the error is set if any of the control 1 [ (=)
bits are set.
tonLifeBitFaulcStatelff.Q
{ [
5 Resett Error Life Bit Comunication with ctrlX Modbus Error
tonlifeBitFaultStateOn.Q tonLifeBitFaultStateQff.Q bLifeBitError
/1 /[ (=]
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ctrl - Control program used in the XM

Then we have the modules that are responsible for managing the input and output data

1 PROGRAM Frog(071_0001 ControllIl
. . . : SOOMARR L ____ - ) )
B Progd07]_ctiXIO Fb for 1/0 control, which will help us to instantiate the 3 I” fpIoByte10 11: fberrlxlo: | INstanciados para los registros
T[] o0 ) o—— various input and output registers s | _pIoBytel2 13: fncerlxro; | En el ejemplo dos médulos

E Prog0071_0000_General {(PRG) g bIX10 _0: BOOL; // Entrads 2IX10.0
Prog0071_0001_ContrallD (PRG & LIX10 1: BOOL; // Entrada 2IX10.1 . . s
o #] Prog0071_0001. (PRG) @ 1/0 control module : = P ; Ejemplo de bits utilizados para
7 bIX10_2: BOOL; // Entrada :2IX10.Z las entradas
=] LIX10_3: BOOL; // Entrada :2IX10.2Z
| LIX10_4: BOOL; // Entrads IX10.4
10 END VAR
Input register (Image of
: Word Number 5 (Bytes 10y 11) Word Number 6 (Bytes 12 y 13)
the inputs)
1 Read And Frite Mo&g Register Word & (Byte 10 and Byte 11) Z Read And Write Modbus Register Word & (Byte 12 and Eyte 13)
fhIOByteld 11 fbIOBytel2_13
fhctrlXTO fbctrlXI0
II===_======= =$ i ) E“G II _____________ 1EH E“G
L stRegisterData.arWord[S] —qpRegisterInput_In bBit00_Out —DbIX10_0 |L StRegisterData.ariord[6] —jf|stRegisterInput_In BEit00_oOut [~
————— —UwsEgFUimterTO —bBit00_In bBEit0l1_Cut —bIX10_1 T T T T T Tawiigfointer.15 —{|bBit00_In bBit0D1_Out [
dwSegPointer.l —bBit0l_In bBit02 Cut —bIX10_2 dwSegPointer.14 —{bBit01 In bBit02_Out [~
dwSegPointer.2 —bBit02_In bBit03 Out —bIX10_3 dwSegPointer.13 —bBit02_In bBit03_Out -
deequ._m;er.s —bB:!_tUE._In hB:lLr.D4_0ut —bIX10_4 dwSeqPointer.12 — bBit03_In bBit04_Out [
dwSeqFointer.4 —bBit04 In ] | dwSeqPointer.11 —{bBit04 In bBit05_Out |-
dwSeqPointer.5 —bBIL0S _In ] | dwSeqPointer.10 —bBit05_In bBit06_Out -
dw3iegPointer.6 —|{bBit06&_In bBit07_Out [~ dwSeqPointer.9 — bBit06 In bBit07 Out
dwSegPointer.7 —(bBit07_In bBitl0_Out [~ dwSeqPointer.s — hBitU?_In bBir.lU_Out |
dwSeqPointer.® —bBitl0 In bBitll Out |- deeqPo:i_nter.'T | e—n—— ———
dwSeqPointer.9 —bBitll_In bBitl2_Out |- dwSeqPos '6 BB 11—1 b 12_01.1
dwSeqPointer.10 —{bBitl2 In bBitl3_Out =qFainter. tellin irla_Out
dwSeqPointer.11 —{bBitl3 In bBitls 0wt~ Oyutput Register duSeqFeinter. 5 — HEEEEERI ez, (OTE
dwSeqPointer.12 —bBitl4 In bBitls_out - P 9 duSeqPeinter. 4 — | HEECEII szl (57
dwSeqPointer.13 —{bBitl5 In bBitls_Out (ACtIV&tIOﬂ of OUtpUtS) dwSeqPointer. 3 — EEEEEE ] |
dwSeqPointer.14 —{bBitl6 In BBitl] Ot = ==============| dwiegPointer.2 —bBitls In TEAELE_DTE |y
dwSegPointer.15 —|bBitl7_In stRegisterCutput_Cut —"stHoldingReg:i_sterDar.a .arWord[5] | dw3egPointer.l —bBitlé In bBitl7_Cut I|.= ==============
== dwSeqPointer.0 —bBitl7_In stRegisterQutput_oOut I gtHoldingRegisterData.arWord[E] |]
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ctrl

- Control program used in the XM

The instantiated modules control the read and write registers one by one, in order to facilitate the assignment of the bits that must be the image of the inputs
and of the bits for the outputs used in the project.

fbIOByteld 11

fbctrlXTO
The input register EH Ll
internally generates the stRegigterData.arWord[5] —|3tEegisterInput In bEit00 Out —bIX10_0
bits individually dwSegPointer.0 —|bBit00 In bBit01 Out —bIX10 1
dwSeqPointer.]l] —bBit0l In bEitD2 Cmt —bIXI10 2
dwSegPointer.2 —bBitl2_Imn bEit03 Out —bIX10_3
dwSegPointer.3 —bBit03_In bBit04 Out —bIX10_ 4 The entry register is
dwSeqPointer.4 —bBit04 In bBit05_Out generated from here
dwSegPointer.5 —bBit05 In bBit0& Cut individually
Individual bits for dwSeqPointer.6 —bBitl& In bEitD7 C(mt —
the output signals dwSegPointer.7 —|bBit07 In bBitl0 Cut [~
to be controlled dwSeqPointer.8 —bBitl0 _In bBitll Cut
dwSegPointer.9 —bBitll_Im bBEitlZ Out —
dwSegPointer.10 —(bBitl2 In bBEitl3 Out —
dwSegPointer.11 —bBitld In bEitl4 {mt —
dwSegPointer.12 —|bBitl4 In bBEitlS Out —
dwSegPointer.13 —bBitl5 In bBitlé_Out The output register collects the bit
dwSeqPointer.14 —|bBit16_In BRit17 Out information for the outpus.
dwSegPointer.15 —(bBitl7 In stRegisterfutput Out — stHoldingRegisterData.arWord[a]
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ctrl - Use of structures to send complex data

The communication structure of the areas used in the Registerdata and HoldingRegisters are in Word format, so we must calculate at what point each read /
write sector is initialized, especially if we want to send or receive more than 125 elements.

The first 4 areas of the structure are in Word format, so the real _ _
& occupation corresponds 1 to 1. The following areas are in double Reed Holding Registers WORD Lype From ctrldl coModBusReadHo L ngRegLatars Hord
word format, so the assigned value should be multiplied * 2, in this EL_MB,,ﬂmeadﬂoldinggegi;;ers
way we can adjust the values and know in which area we can act.
— — fplodbusClient. Inoperazion IENC—Snanle _ _ _ _ _ Done [=
T T o rirstRegister_ ) active - ENE
From the example and with the structure shown, each area has a - 125 —Quantity Exzor =
. . ADE (stHoldingRegisterData.arWord) —Datakddr ErrorID — |NONE ERROR
starting point SIZEOF (stHoldingRegisterData.ariord) SizeOfData ErrorIdent |-
— ) i i [285] qUnitID
il= ﬁémm@@m@@= QULEEEIE_LDEE - feModbusCLient .McdBusLink = ModBusLink
I_¥ _®aword ____mrav[o.sssjorworn O _ ¢
¥ @ arlnt ARRAY [0..999] OF INT 1000
£ @ arlint ARRAY [0..999] OF UINT 2000
+ @ arDint ARRAY [0..49%] OF DINT 3000
_F_garudint ____ ARRAYJO.4egjOFUDINT_ 4000 _
"% @ arReal ARRAY [0..499] OF REAL 5000 : :
"======_===========================ﬂ Read Holding Registers REAL Type From cirlX
+ 4 arstring ARRAY [0..99] OF STRING(19) 6000 fbModBusReadHoldingRegisters Real
. R IL ModBusTICPReadHoldingRegisters
The modules only allow sending 125** elements each time through the E| ﬁ—
\ "Quantity" parameter, if we have an area of 1000 words, for example, — — fiModbusChient. InGperntfon IERERE —Hoet Iz g
4 _ . . . 5000 —FirstRegister I Lctive
we must take into account that access should be made in eight blocks, —=—==—=——=—=——=——peoemae—==== Error
modifying in this case the value assigned in “FirstRegister” ADR (stHoldingRegisterData.arReal) —{Datalddr ErrorID |-
start End SIZEQF (stHoldingRegisterData.arReal) SizeOfData Errorldent —
[255] qUnitID
; 1(2)5 ;‘213 fbModbusCLient .ModBusLink —=|ModBusLink
3[ 250 374
4 315 499 . **In some cases it has been observed that only a maximum of 100
2 Zgg ji;‘ y elements could be sent, so in the communication example used, we
T 750 874 are using a 100 and that is why we use Word[99].15 as the life bit
g 875 999
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v ¢ T | e g e

T
hDﬂ?ﬂfDDDﬂfGeneral | +PlcProg |  + Prog0000_0003_Blinks |

|Dew:es

IndraMotionMicl.Application.Prog0005_0001_ControlIlO

Expression
+ @ fbIOByte10_11
+ @ fbIOByte12_13
@ bD10_D
@ bI0_1
@ bI10_2
@ bIx10_3

& bIX10_4
£

Type Value G E
foctrlxIo B
fhctrixio
BOOL
BOOL
BOOL
BOOL
BOOL

=3 criXcCorePl_Contrallo

=

=
Read dnd frite Modbus Regizter Ford § (Eyre 10 and Byre 11}

£bI0Bysel0_11

=tRegi Ford[5] [0 }—

-

it

footrl¥I0

+_In

dwIeqFointex .0 |[EREER—
dwleqPointer 1 EEEE—

BBit00_In
BBit01_In

2 I

Bit03_In

dwIeqFointer . 4 |[EREER—
dwSeqPointer 5 IEEE—

_In
bBit04_In
BBLt05_In

dwdeqPointer .7
dwieqFointer .5 R
dwleqlointer G [EEEER—
dwiegFointes 10 [EEEE—
dwegFointes. 11 [Eal—
dwSeqFointer. 13 [EEEEE—
dwleqPointer 13 IR
dwlegPointer. 14 [ —
dwSeqFointer 15 [ECEl—

5 In
BBit07_In
BBit10_In
BBit1l_In
BBitd2 I
bBit13_In
bBitls_In
BBit15_In
BEit16_In
BBitl7_In

stRegisterInput_Ous [~ stHoldingRegissezDasa.arWord(s] [I5

BBit00_Out mbIX10_0
BBit01_Ous ~bIX10_1
bELt02_Out M= bIX10_2
BBit03_Out ~bIX10_3
BEie04_Ous BIX10_4
BwEie05_ous ~ [N
bLELt06_Out m
AR R o FALEE |
bEieL0_Ous = (a
nEicll ous - [EEEEER
BEit1Z_Ous m
BBitl2 Oue AL
BBitl4_Ous
bBitl5_Ous

BBit16_Out
BEitlT_Ous

Road And Writs Modbus Register Word 6 (Byte 12 and Byte 1)

£bI0Bybell 18

=sRegisterData.azWord[6] [0 ||
| Faise |

=
=

footrlXI0

=tRegiztesInput_In

BBit00_In
BBit01_In
EBit02_In
BBit02_In
bBit04_In
BBit05_In
BBit06_In
bBit07_In
BBit10_In
BBit1l_In
BBiti2_In
bBit13_In
BEit18_In
EBit15_In
bBit16_In
bBit17_In

BEit00_Ous
bEit0l_Ous
bELt02_Out
BEit02_Out
BEit0d_Ous
BEit05_Ous
BEitD6_Out
BEit0T_Ous
BBitl0_Out
bEit1l_Out
BBit12_Out
BBitl3_Ous
bBitl4_Ous
BBitlS_Out
BBit16_Out
BBitlT_Out

=tRegisterInput_Ous [~ stHoldingRegizserDasa.arWord[6] [ ¢ |

|- Device [ronnected] {ctrlx CORE)
=3l pLC Logic
=} Application [run]
2 chedkFunctions
2 6roo05_clo
Prog0005_0000_General (PRG)
Prog0005_0001_CtrlX_Inputs (PRG
Prog0005_0002_CtrlX_Outputs (PRG)
=) Progd070_ModbusComTaXM
a@ dutRegisterData (STRUCT)
@ cv_structures
Prag0070_0000_General (PRG)
: Prog070_0001_MaodbusComToXM (PRG)
m Library Manager
[E] PLC_PRG (PRG)
= @ Task Configuration
B @ MainTask (IEC-Tasks)
- PLC_PRG
= []] Datalayer_Realtime

=43 [ ¥B_EC_12 (Datalayerhode)
=3 [J XF71 (DatalayerNode)
~ 3 [0l 1110116 (DatalayerNode)
| ¥1110116_1 {DatalayerNode)
(3 ¥1211116 (DataLayerNode)
[0l x1211116_1 (Datalayeriode)

=1 3 ethercat_master_jnstances_ethercatmaster (DatalayerUser)

ryManager  |[] Progloos 000l CriX_Inputs g

Device Application.GVL_Structures

Type Value
'gisterData dutRegisterDats
sldingRegisterData  dutRegisterData
arWord ARRAY [0..999] OF ...
@ arWord[0] WORD 0
# arWord[1] WORD 0
% erword[2] WORD 0
& arword[3] WORD 0
@ arWord[4] WORD 0
& arWord[s] WORD 3192
# arWord[6] WORD 0
& arWord[7] WORD 1}
& arword[8] WORD 0
@ arWord[9] WORD 0
@ arWord[10] WORD 0
# arWord[11] WORD 0
& arWord[12] WORD 1}
@ arword[13] WORD 0
@ arWord[14] WORD 1}
@ arWord[15] WORD 0
@ arWord[16] WORD 0
& arWord[17] WORD 1}
& arWord[18] WORD 0
@ arWord[19] WORD 0
@ arWord[20] WORD 0
# arWord[21] WORD 0
& arWord[22] WORD 1}
& arWord[23] WORD 0
@ arWord[24] WORD [1}
@ arWord[25] WORD 0
# arWord[26] WORD 0
@ arWord[27] WORD 1}
PR . n
<

Messages - Total 0 error(s), 15 warning(s), & message(s)

Download

3

Description

& A core dump created on the 19/03/2022 ...

Project
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Notes:

It is recommended to use a sequence of steps to carry out a controlled sending of the data.

If this is not done, errors may occur.

The communication must be associated with a standard Task and never with a Sercos task.

The sequence used in the XM part manages the control of the reads and the error in the initial communication.

This programming is done my way and it is obvious that the final goal can be achieved in many ways.

This is just a small example of Modbus communication and some program changes may be required to get the best results.
As we have some areas for reading and writing and others for reading only, we can use them separately and in this way manage the data sent and the

data received.
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Thanks for your attention
rexroth

A Bosch Company
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