“Tell me and | forget,
teach me and | may remember,
invelve me and | learn.”

-Benjamin Franklin




Freeway Exercise

Solutions for OEMS, FreeStudio
Thermostat exercise




Aidin Aliyarzadeh

Technical Trainer, Marktheidenfeld/Germany

| have graduated as electrical engineer.

| have started to work in Schneider Electric since 2006 as:
- OEM sales engineer

- OEM+Panel Builder Sales Enginner

- Automation product manager

- Industry product manager

After working for seven years in Iran’ Schneider Electric, by wining the Edison
Solution Architect level 1 award in OEM & Water/\Waste Water treatment
applications | found the opportunity to join Machine Solution team based in
Marktheidenfeld/ Germany.

My hobbies are: Swimming, Playing Canoepolo & working on new idea as
patenting inventions.



...Table of Contents

Chapter 1: FUNCHON DESCIIPLION .....uuiiiiiee ettt et e e e e e e et e e et e e e et e e e e e e eean e e eennas Slide:6
Chapter 2: ProgramiMiNg ......ooee e e e e e et e e et e e e et e e e ebn e e eea e e eaa e e eanaeeeneeeennes Slide:9
Chapter 3: SImulation/DebuUgQgING 1 ...coouniiiiiiii e e e e e e eanas Slide:37
(@ =T o] (=] g =TT T [ o = PP Slide:53
Chapter 5: SImulation/DeDUGQING 2.....cuuuiiiiieii e e e eanas Slide:80
Chapter B: HAIOWAIE. ... . e e e et e et e et n e e et e e e et neeean e Slide:96
Chapter 7: ConNecCtion 10 SM A R T . e e e e e e e e e e e Slide:106
Chapter 8: RemMOte LCD DISPIAY ...uvviri it it e et e s e e e e e e e e e e e e Slide:135
Chapter 9: Target conversion and COde IMPOIT .......oii it e e e Slide:156
Chapter 10: Methodology: navigations, application, device, connection.............ccccccevevvveenneennn.., Slide:165
Chapter 11: Fan ManagemeNT .......ccoeuuiiiiiie e ettt e e et e et e e et s e et e e e et e e e e e eesnn s Slide:172
(O =T 01T Il AN 1= ALY o ] P Slide:181
Chapter 13: Modbus COMMUNICALION ......uiiiueiieiiee et e e e e e e e e ee e e eea e e eeaeeeeneeenas Slide:226

Chapter 14: MoADUS T O P ... e e e e e e e e e e e e e e e aee e e Slide:256



Table of Contents...

Chapter 15: Modbus SIave, HMI....... et e et e e et eeeen Slide:261
(O =T o (= I VAT =T o T =T V=T PP Slide:291
Chapter 17: Wifer ConfIQUIatiON..........cuui e e e et e e e e e e eaeeeees Slide:321
Chapter 18: FIrmware UPQrade. ... .. .ooui i e it e e e e e et e e e e e e aenanens Slide:335
Chapter 19: USEr INTEITACE .....ooveieiii e et e e e e e e e e eaa e eeeas Slide:340
(O =T o1 (=] 2 O I U 1 = JR PP Slide:428
Chapter 21: ADVANCE MICIO SD CaArl......cccuuiiiiiiiiiiiieiiis e e e e e e e eann e Slide:453
Chapter 22: ADVANCE NEW fEALUIES........uuiiiiiiiii e e s Slide:464
Chapter 23: DOCUMENTALION. ......ccuu e e e et e e e e e e e e et e e e et e e eean e e eenn s Slide:474
Chapter 24: CAN BiNGING......uiiiiiiii et e e e e e e e e e e e eea e e aaaeeeann e Slide:484
Chapter 25: Modbus Master RS485 Communication, ADVANCE & IEM3155...........ccccceviiiennnn. Slide:503
JL (0181 ] =351 g oo {1 o SN PPN Slide:528

APPENAIXL, DAtA TYPOS. . eetuiiitietiie ettt e et e et e et e e et e e et e e e et e e e et e e eet e e eea e e eeaee et e eeanneeeennes Slide:565



Chapter 1

Function Description

Goal:
Describe thermostat flow chart




Thermostat cycle
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Thermostat states (function description)
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Chapter 2

Programming

Goal:
- Familiarizing with programming environment
- Creating Thermostat Function Block




Creating New project
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Creating New project

m No name - Eliwell Free Studio Application - [Welcome]
File Edit Wiew Project On-line Debug Window Tools Options Help
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Project * x| Hwdome Watch 7 x
i Synl'\hul e Value Type Location
l Welcome to Application
@ Mew project ...
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FreeSmart 412
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ﬂ Freefdvance 595
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Output B x| Library Min value Max value Cur value
128 Project /o Definitions « |+ Build { Findin praject }_Debug / «| v\ Operator and standard blocks [ " v

Ready EDIT MODE NOT CONNECTED



Creating New project
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Output 2 x| | Library 2 x
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Compatibility with old release

Lree project in last

268 HVAC Frecise Project

fréestudio release 1. Project menu

2. Option command

3. Unselect Use
customizable workspace
4. Click OK when required

. [ Project options ) §1
We can change display s - -

tree option in order to ‘ Goeol | Codogmerion | id o

Project info

have full compatibility
with follow slides of Verin (sl 10
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Author:

‘elease exercise

DL U

= < 0O O
g < 7

00 i

m
oy -8
GoooIpoLbeDDU0De

(=] (=]
S mm o
EPPdrspzEpDOTEE

Project /o Deﬁnition Resour

Compatibility options
Use new LD editor

Use customizable workspace



Выступающий
Заметки для презентации
1. The Output window is the place where Application prints its output messages. 
2. The Status bar displays the state of the application at its left border, and an animated control reporting the state of communication at its right border.
3. The Watch window is one of the debugging tools supplied by Application.
4. The Library window contains a set of different panels, which fall into the categories explained in the following paragraphs.
5. The Workspace window consists of three distinct panels, as shown in the following picture.
6. The Application programming environment includes a set of editors to manage, edit, and print source files written in any of the 5 programming languages defined by the IEC 61131-3 standard.
7. The Oscilloscope window is one of the debugging tools supplied by Application.



Programming environment
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[ Function blocks

3 Functions
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Name Description
(23 Function blocks
- Functions
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-~/ Constants 0003
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3 Timed
-4 Background
-} Boot
& Init
B Project /o Definiti... ‘ /
Output &+ X |Library w X
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4| |\ Build 4 Findin praject } Debug } Resources [ 4| +|, Operator and standard hlocks { Targetvariables |, Targethlocks |, basic |

EDIT MODE NOT CONNECTED
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Programming Languages

The FREE STUDIO platform is compatible with all 5 standard programming
languages (IEC 61131-3).

LD

Id true
st blinker.run

var2:=var2+1;

if (var2=200)then
var2: =0;
vari: =n

5 programming languages, 2 text-based and 3 graphics-based:
« ST, Structured Text,language text

 FBD, Functional Block Diagram language graphical

* LD, Ladder language graphical

* IL, Instruction List language text

* SFC, Sequential Function Chart language graphical



ThermOStat prOgram 1. Right click on the programs

2. New program
3. Select language

4. Name it
5. Assign it to the background or timer task

Note: The main (default) program can be

= Project |a—0 Definitions I Fiesnurces|
—- 28 Lesson01 Project

= [ N . . :
E' CI Ec'gr;:':_ls T deleted if not used (Rename is possible,
Editting language is not possible).
------ [:l Function blocks Language g languag P )
------ ... Functions | . - . -
EI D Global variables L : ~ )3T I SFC [ Bliwell Free Studio Application o]
-] Automatic variables
|_‘| Mapped varables Name ] @ Delete the selected PLC Object ?
-~ Constants Thermostaf i
--_7] Retain variables a
E'Tc"Skﬂ { e ][
-4 % Timed Task .
E'G Background Assign to ‘Background
P main
-4} Boot See the next slide for Task detail
g ¥ it
v ok | [ Cancel
. J/




Assoclating a program to a task

For a program to run, it must be associated to a task.
There are various types of tasks:

. runs once only at system start-up.
. runs each time the application is downloaded and after
. runs at regular intervals which can be set by the developer.

The default setting is 100ms.

. runs with low priority after the Timed tasks (between the end
of one Timed task and the start of the next), it can be interrupted in case of long
execution or executed more than 1time in case short execution.

Note Each new project has the main program associated to the background task
(the main program can still be eliminated and/or associated to other tasks).

To activate a task, go to the task you want, right-click and select Add program



Timed Task setting

Resources o x|
EE Freesmart

|_=_| Modbus ohjects

£ EEPROM Parameters

- a Status variables

o Cfg

E—:IE":—: /0 Mapping
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— Execution time

Set execution time:

Execution time (ms): IlOO
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—Data export

Select ¥5LT export filter: I EBrowse

Export




"Ap |

Tasks 2y

. runs once only at system start-up.

. runs each time the application is downloaded and after

. runs at regular intervals which can be set by the developer. The default setting is
100ms.

. runs with low priority after the Timed tasks

(between the end of one Timed task and the start of the next).

A
o Start Execution
Actual execution time, background task Background Task
< >4
: > Update
Display i

Period of
task timed

Period

Execution time of task timiad
task Background

Executed only after a Read Update  peag Update Read l(J)p(:atet Read Update
download Input Output oyt Output  Input utput o out Output

Period of
task background

Update
Output



Assigning program to the task

™G File Edit View Project On-line Debug Scheme Variables Window Tools Developer Help | plqut [=][=][x]

BER-~ BB 6w SR DOREES B - i
el svBion, aBiE & Thermostat Project
L LL " = *j Programs

i s
T wame oo Adess  Aray i [ Function blocks
-1 Functions
-1 Global variables
l:I Automatic variables
[ Mapped variables
[ Constants
.1 Retain variables
Tasks

=
(23 Function hlncks
Functions
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[ Automatic variables
3 Mapped variables
Congtants
Fetain variahles

0001

2% Background
¢\ LA Thermastat
: 3 Boot

Lo} Init

[E8 Project n-oDafmiti... Resourc.../ | 4 | [T
Output
Preprocessing module TARGET completed.
Preprocessing module MAIN completed. = .NE
Preprocessing basic completed. [FINOT
& blor
0 warnings, 0 errors. izl
2 KHRET i SIZEQF

EIROL K= SQRT
[EROR [=]sUB

«| »|\ Build { Findin project ), Debug ), Resources [ Operator and standard blocks | Targetvariables } Targetblocks | basic [
EDIT MODE o NOT CONNECTED :

Ready




View FBD toolbar

,I"Q}, FDEO -1

1. View

AR S

2. Toolbars» FBD bar

"2 File Edit [m Project On-line Debug Scheme Variables Window Tools Developer Help
E | Toolbars IE Main toolbar AP @
L]0 & Tool windows » E Status Bar
~ | Full screen Cid+U || v Debug bar Ctd=E
s 3 == v FBD bar Cirl+D)
kA LD bar Cirl+A
|P'ru_iect o x SFC bar Ci+Q Foocers
=-E8 Thermostat Project E Project bar Cir+J
=23 Programs Netwark Ctri+N
-3 Thermostat E Document bar  Cid+M Tipe fdipes L
-1 Function hlocks
-1 Functions |
=-_1 Global variahles
-] Automatic variahles e

1 Mapped variahles
-] Constants
-] Retain variahles
=-E8 Tasks
4% Timed
=43 Background

@ Thermostat
4% Boot
At |nit

i)

E

= e

[View | Project On-line Debug Variables Window

| Toolbars IZ Main toolbar
Tool windows r IZ Status Bar
Fulscreen  Ctd+U |[w Debugbar  Cil+B
|v FBDbar Cir+D
v LD bar Cirl+A
% SFC bar (<0
|v FProjectbar  Cir+l
[ v Network Cr+N
E Document bar  Cir+M




New function block creation

EI-- Thermostat Mew Froject

3 Programs
.. B8 Thermostat

=

..... B
o-E

=-E

Functions
Globalwariables
[ Automaticvariables
[ Mapped variables
[ Constants
[ Retain variahles
Tasks
i¥ Timed
+¥ Background

LSl Thermostat

1. Right Click

2. New function block
3. Select the language

4. Assign a name

5. Double click on the
Hysteresis to open the

editor related to the
selected language.

£} Boot | New function block

Language

DIl

© FBD © LD @ ST

@ SFC

Mame
Hysteresis| ﬁ

ks ] ’ Cancel

Note: Try to create function if the
block does not require static RAM, it
will optimize the RAM usage.

a function use RAM stack, which is
allocate when you call the function
and released just after the call
execution.

A function block instance instead
allocate a static RAM equal to all the
Vars declared in the function block,
between one call and the following the
RAM value is maintained.

So if don’t need this feature, i.e. your
block doesn’t have internal states, it is
better to implement it as a function.

PID must be a FB because of the

integral time.

SUM could be implemented as
function or FB (but it is better to
implement it as a function).




Insert record

TG LTI R 1.

Window Tools Developer Help

AelFE e B i s BEESERiDy o NI E R SIS @

I'E= Thermostat * J Resources

S . Optional

Mame Init value Attribute Description
Temerature i Analogue Input 1
r Object browser uw
Ohijects filter 1
ame
[ Programs [ Operatars [EFBOOL
Function Blocks [e]BYTE
[ Functions [] Standard functions BL:JFI)RD
[Ivariahles [ Local variables [TINT
User types [¥] Basictypes [TIREAL
[=i]SINT
Checkall | [ cChecknone | BUSTRING
ud| UDINT
Other filters BELT
Name * \ [WIWORD
. \w /
Location IA” v]
For more information about different Wiy [T " ”
data types please visit Appendix 1. Varstype [ g v
] i 3
Cancel ] | Ok,




Inside Hystersis FBD

Local variables

Attribute
Analogue Input 1

Set point
A

Probe Alarm
Actuator

Description

Compile result is valid as soon

as FBD used in the program

2F1E0h

gC0h
gabBh

0 errors.

Class Pin Mame Type Array Initvalue
1 VAR_INPUT 0 Temperature INT Mo
2 |VAR_INPUT 1 Setpoint INT Mo
3 |VAR_INPUT 2 Differentiation IMNT Mo
4 |VAR_OUTPUT 0 Alarm BOOL Mo
5 |VAR_OUTPUT 1 Cutput BOOL Mo
ooo1 (* Hystersis FED =)
gooZ
ooos if Temperature »= Setpoint + Differentiation then
ooo4 Output = TRUE;
0oos end_1f;
Qo006 b
oooy if Temperature < Setpoint then Output
ooos COutput = FALSE; Free code space:
ooog end_1f;
ooio _ _ Data space:
oo11 (* Probe disconnection detector pe) Free data space:
o012
o013 1f Temperature = -32768 then
on14 Alarm := TRUE;
oo1s else Alarm := FALSE: 0 warnings,
0016 end_1f;
go1y
ao1s

" 4| v\ Build { Findinproject ) Debug ) Resources [

1688 EByte)

2 EBvte)
2 EBvte)




FBD in Background

Project

EHET

Thermostat New Froject

=23 Programs

- B8 Thermostat

=] Function blocks
=-[E] Hysteresis

=-2[ Input variahles

- .[i] Differentiation
-[i] Setpaint
i Temerature
=-E3 Outputvariahles
U] Alarm

6] Output

[ Functions

[ Global variahles

----- [ Automaticvariables
----- (1 Mapped variahles
----- [ Constants

----- [ Retain variables

=B Tasks

----- £+ Timed
=43 Background
L 8l Thermaostat

1. Double click on the Thermostat programt to
open the editor that is related to the program

2. drag & drop
3. Name it
4. Add new network

Local variables

Mame

1 |Hystersis_00

13

Drag & Drop

Type Address Array Init value Attribute Description
Hysteresis Auto Mo
0001
' Hystersis_00
Hysteresis
= Temerature Alarm
= Setpoint Output
= Differentiatiocn

|| =t




Set password for written FB

'T=Fire
B EG e &

Edit View Project On-line

Debug Scheme Variab

B @ ok i T &R EER

"2 File

Edit View Project On-line

BER -~ BB N %SR D

Debug

Scheme

@.ﬂ@g FDBODE I &% 1 Gl DD Dxd-1% %
Project R xl I Resources ‘F Project 1o x| ‘ Resources

=-E8 PLC Project
-1 Programs

EI [ Function blocks MName
P 1 |Input_Temp
Edit source
[:I Global wariab View Function block properties
I:l Global sharec Edit Function block properties
B8 Tasks
Duplicate function block
Delete function block
Export function block to librany
Copy (name) Cir+C
| Copt |
" [E8 Project = Definitiorsreamrreson S

Local variables

#
Get password

Password: |

Confirm password:

=-E8 PLC Project
-1 Programs

EII:I Function blocks

Local vaniables

Mty = 1 Hvsters
------ [:I Functic S S
. 1 Glokal View Function block properties
[:| Glohal Edit Function block properties
Eur-
Tasks Duplicate function block
Delete function block
BExpart function block to librany
Copy {name) Ctr+C
| Decrypt |

-

Get password

===

Password:

Confirm password:

tttﬂ

You can prevent access
to your written codes

inside of FBD by cript.




Assigning local variable to the FBD

Pl

a Fun:tn:un Ic:ull:n:ks Mame Type Address Array Init value Attribute Description
------ |:I Functions 1 |Hystersis_00 Hysteresis Auto Mo
-1 Global variables Input_Temp | N auto Mo
B8 Tasks
ﬁ r Object browser u-‘
Objects filter
MNarme
Prograrms Operators [tFECOL
1. Add neW record [l Function Blocks [b]BYTE
2 . N ame |t Functions Standard functions Bl\:’—gRD
. . Yariahles Local vanahkles l INT
3. Define the type from object browser FlUsertypes TBssicypes h@m
[si]SINT
Check all l ’ Check none l [t STRING
ud UDINT
UINT
Other filtars USINT
Marme * [w]'\wORD
Location ’AII v]
Library [l -
Yars type ’AII ']
] r
OK




Connecting Variables to the FBD

Local variables
| Mame Type Address Array Initvalue Attribute Description
1 | Input_Temp INT Altao Ma
2 |Input_Setpoint INT Auto [
3 |Input_Differentiation | INT Auto Mo
4 | Dutput_Alarm BOOL Auto [
5 |Output_Output BOOL Auto Mo
& |Hysteresis_00 Hysteresis  Auto Mo Shortcuts:
Space: Connecting Mode «» Insert/Move Mode
Ctrl+Shift+Left Mouse Button: Multiple Selection
Drag & Drop : e :
Ctrl+Shift+F: Find in project
War type E
Hystersis_00
@ hput Hysteresis
© Output A Input_Temp "»— Temersture Output_Alarm |

Input_Setpoint Setpoint Uutput_ﬂutputl
Input_Differentiticn Differentiation e

Select Input/output




FBD toolbar...

JERECCOERRDnE
08 HAGHROHOTHE 55

update if En=False
New block
Variable
Constant  or “
Return t _)t

v

Connection

Jump

Comment

. Increase number of pins ﬂ
10. Decrease number of pins I: t
11. Display enable I/O pins

12. FBD properties
13. View source

O 00 SOy Ol = VI




Cross Reference

B E LG e o BB A G|

&

-
Find in project

Find what : |

Location ’AII

Filters
[¥] Pragram [¥]variables

[¥] Function hlocks [¥] Description

[¥] Function ¥ Types

[T Match whole word onby

[T batch case

S5
L)) Cee

User Types

= [&

Iz

P

5

=

o & B

Ap

1. Find in project (cross reference)



Tools Configuration

File Wiew Project On-line Debug ITDD'S] Developer Help

BEG <~ 4 BB M

Calculatar
Command

|REGUICS o K|
Configuration e E=l Thermostat New Project Calculator
&) FreeSmart L. =P ATV Control Command
-8 Modbus objects . [E]P CAM_Menitoring
ﬂ EEPROM Parameters i [EP Fan_Management
..... E‘ Status wvariables 0000 il FE Hystersis Command C:Windows' System32 cmd exe
@ Enumns il BE®F Language_Switching Argumerts
{8 BIOS Parameters e [E]P LED_Mgmt _
_____ Menus . BED Moves Menu string Command
-8 VO Mapping i BEP Thermostat
T R BEp YSB_Device
B Fed V)
& Alarms EI Tasks
AQ] WebSite @ % Timed
=-%ef BACnet Objects ------- £ + Background
..... 2 Device i ¥ Boot
-Z41 Analog Value Objects L. £+ Init

348 Binary Value Objects
E Calendar Objects

[ Multi State Value Objects
53 Schedule Objects

..... ! MNotification Class Objects
..... W LON Profile




Compile/Build

mEa b m L0 5 4 F #ReE

Output o x
Preparing for PLC application download .. done.

Dowmloading file CinUsers~3SESA94552%Thermostat HNew-Thermostat MNew.cod .. completed.
Booting PLC application .. done.

0 warnings., 0 errors.

1 1 b
4| v\ Build { Findin project  Debug ) Resources |

Output o x
Generating program THERMOSTAT -

Generating program DISPLAYALARMLED
Generating program APPLICATIONMENL
Generating unresolved

ahorted .
ERMOSTAT ([ 15FB:HYSTERSIS

0 warnings, 1 errors. Double click on the error to
refer to the error source

_00) - error GO00S : 3T = Inwvalid acc to variahble

m

4| » [\ Build { Findin project |, Debug } Resources |




Chapter 3

Simulation/Debugging — Part 1

Goal:

Debugging created FB by different off-line
simulation tools such as Watch or Oscilloscope




Off line simulation mode

i = B
“ ﬁ Eliwell Free Studic Application l“'-l

u
Debug® Simulation mode » | i | | o
Cold restart required: both retain and non-retain variables will be reset.
i Continue?
| Choose workspace M‘ “
(@ Create new workspace °
Mame: FreeSmart [ Yes ] ’ Mo ]
Directory: C:\Wsers\SESAS4552 \Thermostat New' E] L )
(© Open existing workspace Choose offer... Delete ®@ File Edit View Project On-line [Debug | Scheme Variables Window Tools Deve
G v oo % Ez @) @ 4|: Smulstion mode

IE'J. C\k. EDEOD ] @é Start/Stop watch value

Resources i | Add symbal to watch Fa

Configuraticn b4 Inserts new item into watch Shift+F8

BE FreeSmart Add symbol to a debug window Fi0
" Modbus objects Inserts new item into a debug window Shift+F10

Menu Prg
g Menu set
] E‘:—: I/O Mapping
EDIT MODE DIFF. CODE L%y Alarms
4 : . Debug

. Simulation mode
@%}EIQ@@? & e GGG . Name it » OK

. If differs or no code
DEBUG MODE mﬂ . Download the code, OK

Reset Variables




On-Line Status / Application Status

The state of communication is shown in a small box next to the right border of the
Status bar.

If you have not yet attempted to connect to the target, the state of communication is set
to Not connected.

.~ NOT CONNECTED

When you try to connect to the target device, the state of communication becomes one
of the following:

-Error: the communication cannot be established. You should check both the physical
link and the communication settings.

EREOR

-Connected: the communication has been established

CONNECTED



On-Line Status / Application Status

Next to the communication status there is another small box which gives
iInformation about the status of the application currently executing on the
target device.

When the connection status is Connected, the application status takes on one
of the following values.

-No code: no application is executing on the target device.

--Diff. code: the application currently executing on the target device is not the
same as the one currently open in the IDE; moreover, no debug information
consistent with the running application is available: thus, the values shown in
the watch window or in the oscilloscope are not reliable and the debug mode
cannot be activated.

- DIFF.CODE




Ap_

On-Line Status / Application Status

--Diff. code, Symbols OK: the application currently executing on the target
device is not the same as the one currently open in the IDE; however, some
debug information consistent with the running application is available (for
example, because that application has been previously downloaded to the
target device from the same PC): the values shown in the watch window or in
the oscilloscope are reliable, but the debug mode still cannot be activated.

DIFF. CODE (5¥™)

-Source OK: the application currently executing on the target device is the
same as the one currently open in the IDE: the debug mode can be activated.

SOURLCE OK



Debug mode/Changing values "Si

o B M Doy L B o

<+ - 0 Input_Temp >— Temerature Alarm— Output_hlermlFALSE
- 0 Input_Setpeoint  »— Setpoint Output — Output_ﬂutputlTF!UE-
- 0 Input_Differentiticn Differentiation | - -

Edit value g . 2*click on required variable

Force value : : . Edit the value
Marme |Input_Temp F . Set the values
. Check the Output status
value | ] . Check the Alarm status
. In probe disconnection, short circuited or
[ set | | Exit | ’
broken the value= - 32768

L A

. Debug mode (optional)
. Live (continuous) debug mode (optional)

- -32788 Input_Temp  »— — Output_AIarmlTHUE
- 125 Input_Setpoint »— Setpoint Output f— Gutput_OthpLItIFALSE

-30 Input_Differentition Differentiation | - - 0




Watch configuration

Local vanables . .
Mame Type Address Array Init value Attribute Description Wat c h I I St 1S
1 |Hystersis_00 Hysteresis  Auto Mo . independant from
(2 |input_Temp INT Auto No D live debug mode

3 | Input_Setpoint IMT Auto Mo .

4 |Input_Differentition  INT Auto Mo

5 | Dutput_Alarm BOOL Auto Mo

& |Output_OCutput BOOL Auto Mo

Drag & Drop

e mEE Y

Symbol Value Location

— INPUT_TEMP 178 @BACKGROUMD:-THERMOSTAT
— INPUT_SETPOINT 125 @BACKGROUMD:THERMOSTAT
— INPUT_DL.. 30 @BACKGROUMD:THERMOSTAT
mm OUTPUT_ALARM  FALSE @BACKGROUMD:THERMOSTAT
mm OUTPUT_OUTPUT TRUE @EBACKGROUMD:THERMOSTAT

Save watch list
Watch list formats

e e | Y

| Watch st extended fielwisg
Watch list file [~ wls)




Watch/ drag & drop

Y

EF DO+ -1% &%

- |- 0 Input_Temp ‘emerature
- 0 Input_Setpoint Setpoint
0 Input_Differentition Differentiation

' Hystersis_00

—. ﬂutput_AlEl'mI FALSE
—. ﬂutput_ﬂutputl TRUE

Debug windows list

Symbol to addd:

| Input_Differentition

Debug windows

e | 6| v+ | [y o R

Select watch icon
Select the variable

Select the watch
» OK
It adds to watch list

Oscilloscope b

— INPUT_TEMP

Type Location
INT @BACKGROUMD:THERMOSTAT




Watch Configuration/ST language

ooo1 (* Hystersis FBD #) .
0002 1. Select the variale
ooo3 1f Temperaturs »>= Setpoint + Differentistion then :
0004 Output := TRUE: 2. Double click
0005 | end_if; M 3. Drag & drop it directly to
gooy if Temperature| < Setpoint then the watch pl’Opel’tIeS
aoos Output := FALSE;
0009 end if; A
0010 oooil (* Hystersis FBD *)
oo11 (* Probe disconnection detector =) ooo2 _ _ ) ) _
001z ooo3 1f Temperaturs »>= Setpoint + Differentistion then
0013  if Temperature = -32768 then ooo4 Cutput := TRUE;
0014 Alarm := TRUE; 0oos  end if;
0015 else Alarm := FALZE; gooe _
0016 end if: aooy if Temperature < Setpoint]| then
0017 - aoos Output := FALSE;
0oie ooog end 1if: 170
| 0010 -

oo11 1f Temperaturs = -32768 then

oo1z Alarm := TRLE;

o013 else Alarm := FALZE:

o014 end _1f;

oo1s
Watch

e e R Y

Symbol Value Type Location
— HYSTERESIS_00.TEMPERATURE 0 INT @BACKGROUMD:THERMOSTAT




Osclilloscope

View »Tool windows » Async graphic windows » &l

oo Y BB %%&EEE@




Assigning variable to the oscilloscope

Local variables
Mame Type Address Array Initvalue Attribute Description
1 _Hystersis 00 Hysteresis Auto [+
2 [Innut Temp INT Auto Mo . ]_
3 |Input_Setpoint INT Auto Mo
4 |lnput_Differentition  INT ALto i [x]
Oscilloscope R x

HHE B EaBExOsnEF SA

Drag & Drop

Up to 8 channels could be

traced simultaneously

v/div  Redcursor  Bluecursor  Horz cursor Mot

UTPUT_ALARM

@BACKGROUND:THERMOSTATINPUT_TEMP 32768000 150000 110.000 @BACKGROUND:THERMOSTAT




e TS o Select watch icon

Select the variable
Select the Oscilloscope

. Hy.stEré-is-_;'JEI . . .
Hystoresia It adds to oscilloscope list
- 0 Input_Temp emerature Alarm Output_Alarm |FALSE
- 0 Input_Setpoint Setpoint Cutput Cutput_ Output | TRUE

0 Input_Differentition Differentiation
Oscilloscope 2 x
HHE B SEB <O n D@ SE

Debug windows list I.-'EE'-J

Symbol to addd:

Input_Differentition

Debug windows
Watch

Oscilloscope

AN

Cancel | [ 0K

Curvalue  v/div Red curser  Bluecursor  Horz cursor  Note

..... 110.000 @B GROUND:THERMOSTAT




Oscilloscope tools/starting & stopping data acquisition -

V =

==zl Y= YsliE D EEl =

When you add a variable to the Oscilloscope, data acquisition begins
immediately.

However, you can suspend the acquisition by clicking on Pause acquisition.

The curve freezes (while the process of data acquisition is still running in
background), until you click on Restart acquisition.

In order to stop the acquisition you may click on Stop acquisition.

In this case, when you click on Restart acquisition, the evolution of the
value of the variable is plotted from scratch.



'Si

Oscilloscope tools/ Vertical split

nﬂna B ©
OEgE=+g=«ge e sa

1.Selected track’s vertical show all

2. Horizental show all

3. Show all values

4. \When you are watching the evolution of two or more variables, you may want
to split the respective tracks.

5. The tool highlights the single values detected during data acquisition.

You can click on the same item again, in order to go back to the default view
mode.

6. The Oscilloscope includes two measure bars, which can be exploited to take
some measures on the chart.




Oscilloscope tools/ Setting the scale of the axes -

==Y

A | $0 +

o]

When you open the Oscilloscope, Application applies a default scale to the axes.
However, if you want to set a different scale, you may follow this procedure:

1) Open the graph properties

2) Set the scale of the horizontal
axis & sampling polling rate

3) Specify a distinct scale for the
vertical axis.

4) Confirm your settings.

7
Oscilloscope settings

E===

Show grid
Show time bar
Showe tracks list

Mame

[

Sample polling rate 20

Horizontal scale

5000

ms E Real rate

ms/div J 20.00

Buffer size

it

40000

samples ﬁ

Tracks list
Walueddiv

Offset Hide

l |@BﬁCKGROUND:THERMC

|@ BACKGROUMND THERRMC

|@ BACKGROUMNMDITHERRMC

|@ BACKGROUMND THERRMC

[canee ] |

1
:
:
1
:

\«

OOoOO0OO0O

A
v ) Coac )




Oscilloscope/export

| Oscilloscope X

HERIEE S =IEE I --[I]||

==

rm Save As

Savein: - - G y * [

MNetwork Desktop

1. Save icon

2. Name & format defining
-OSC: simple plain-text file, containing

i -

5 == ]
Recent Places Uy

Libraries Aidin Computer
- Aliyarzade..,
Desktop | m

Libraries Launch free
Studio

time and value of each sample
-OSCX: XML file, that includes more

L""‘ Available formats complete information
@ ) . 3. Open it via Excel (OSCX)

Oscilloscope XML files (*.05CX)

| Oscillnscnﬁe files ii.DSCi

Themostat 0SCX -

Save

[ Cancel l

File: name:

Saveastype: | [Osciloscope XML files [.0SCX) -

D E F G H | i
umBvscate_Bloffset __Edcolor Blnote _____________EJsample Btime K3

2 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143  111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870186
3 | 35536.85563 1.79769313436232E+308 @BACKGROUMND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUMD:THERMOSTAT 0 232870205.9
4 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143  111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870226.2
5 | 55536.85563 1.79769313486232E+308 @BACKGROUMD:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUMD:THERMOSTAT 0 232870246.1
6 | 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143  111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870266.2
7 | 35536.85563 1.79769313430232E+308 @BACKGROUMND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870286.2
g | 35536.85563 1.79769313436232E+308 @BACKGROUMND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870306.1
9 | 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870326
10 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870346.1
11 | 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870366
12 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143  111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870386.2
13 | 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUMND:THERMOSTAT 0 232870406.1
14 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143  111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870426.2
15 | 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUMND:THERMOSTAT 0 232370445.9



Chapter 4

Resources

Goal:

Defining the resources:

Assigning physical Input/output
EEPROM parameters

Status variables

Menu definition and navigation




Physical /O Mapping (Base Unit)...

Resources ox
Configuration

EE Freesmart

|_:_| Maodbus chjects

{a EEPROM Parameters

------ a‘ Status variables

& Alarms

* [EH Project, =0 Defini...

Resources
I/O mapping

Pl b | ot | et | et |t |t | i | i | = | =
ﬁﬁ—lgmmqmmhwm_mwmwmmhum—n

Marme

AIL1
AIL2
L3

AlL4

o
DIL1

DLz

DIL3

CiL4

DILS
DILS
DoL1

0oLz

\DoL3
DOL4
DOLS

DOLE

AOL1

ADL2

\A0L3

AOL4

AOLS
TCL1

Variable
NTC_Probe

Output_Cooling
Alarm

Type
INT
INT
INT
INT
INT
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

BOOL
BOOL
BOOL
BOOL
BOOL
INT
INT
INT
INT
INT
INT

FreeSmart Local I/O Mapping

Description
AIL1 analogue input
AILZ analogue input
AIL3 analogue input
AIL4 analogue input
AILS analogue input
DIL1 digital input
DIL2 digital input
EFTEPTEN 2. /O Mapping definition:
DIL4 digital input

DIL5 digital input
DILG digital input Local: Base I/O

Egt;_ :_m!::wﬁ Extend: Expansion

igital outpu
DOL3 digital output Remote: Keyboard
DOL4 digital output
DOLS digital output
DOLE digital output
ADL1 analogue output
ADL2 analogue output
AQL3 analogue output
AOL4 analogue output
AOLS analogue output
TCL1 analogue output

Local
NEIERYERE S




...Physical I/0 Mapping (Base Unit)...

File Edit View Project On-line Debug Window Tools Developer Help

aE@] ~ s @ nswm sl EEEEEE S 8-

=ER  OrelhaBRERE S8

[y o° BODH -5 &% gr [ {HAPHH OO R0 B maBn e F EREE 4 o &
I Resources I"E: Thermostat I% Global variables
EI-- Thermostat Exercise rev.1 Project

- Programs FreeSmart Local I/0 Mapping

- Function blacks

...... 3 Functions # Mame Variable Type Description

-1 Global variables 1 ALY NTC_Probe INT AIL1 analogue input

E|[:I Global shared ﬁ 2 |AalL2 INT AlILZ analogue input

L Alarns 3 |AIL2 INT AIL3 analogue input

D tappings 4 |AlL4 INT AlL4 analogue input
~[i] NTC_Probe 5 |AILS INT AILS analogue input (S ' h i Il
Otput_Cooling L After savi ng the pYOJeCt, a
Alarm o sse sl (e defined resources will
™ Paramoiors 7 DLz BOOL DIL2 digital input .
&3 Varibles & |DIL3 OVELER DTN De available under Global

E-E8 Tasks 3 |DiL4 BOOL DIL4 digital input Shared fOIder;
10 |DILE BOOL DILS digital input . !
11 _DIL6 ﬁ BOOL DI digital input Mappings in case of I/O
12' Dol D‘[puti[:tmling BOOL DOLA digital output'
13 |DOLZ2 Alarm BOOL DOLZ digital output
14 |DOL2 BOOL DOL3 digital output
15 |DOL4 BOOL DOL4 digital output
16 |DOLS BOOL DOLS digital output
17 |DOLE BOOL DOLE digital output
18 AOL1 INT ADLT analogue output
19 |AOLZ2 INT ADLZ analogue output
20 |AOL3 INT ADL3 analogue output
21 |AOL4 INT ADL4 analogue output
22 |AOLS INT ADLS analogue output
23 |TCL1 INT TCL1 analogue output




...Physical I/0 Mapping (Expansion)

Resources o x
Configuration
EE FreeSmart
Modbus objects

LEAP oD R S

Ap_

=R == R - R R A

—
=

—_
—_

—
%]

—
£ad

—
E=

—
n

—
[=§]

—
|

—
[==]

—
(A=)

=

Pl
—

8RS

Mame
AlET
AlEZ
AlE3
AlE4
AlES
DIET
DIEZ
DIE3
DIE4
DIES
DIEG
DOE1
DOEZ2
DOE3
DOE4
DOES
DOER
ADE1
ADEZ
ADE3
AQE4
ADES
TCET

Yariable
MTC_Probe_Exp

Qutput_Cooling_Exp
Alarm_Exp

Type
INT
INT
INT
INT
INT
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
INT
INT
INT
INT
INT
INT

Description
AIE1 analogue input
AlEZ2 analogue input
AlE3 analogue input
AlE4 analogue input
AlIES analogue input
DIE digital input
DIEZ digital input
DIE3 digital input
DIE4 digital input
DIES digital input
DIEG digital input
DOE1 digital output
DOEZ digital output
DOE3 digital output
DOE4 digital output
DOES digital output
DOEGR digital output
ADE1 analogue output
ADEZ analogue output
ADEZ analogue output
ADE4 analogue output
ADES analogue output
TCE1 analogue output

Project R x
=-E8 HvAC_Exercise Project

El’a Frograms
i-™8 Thermostat
E—Ila Function blocks

#-[E] Hystersis

----- [ Functions
=1 Global variahles

------ L3 Automaticvariahles

------ [ Mapped variables

------ [ Constants

------ (1 Fetain variables
E—III:I Global shared
=R M appings
~[i| NTC_Probe

-6 Output_Cooling
~Jtf| Alarm

-] NTC_Praobe_Exp
-1t Output_Cooling_Exp
- [t| Alarm_ Exp

After saving the project, all
the defined resources will
be available under Global

shared folder;
Mappings in case of 1/O




How to configure I/O types, range?

=}
.

Elle Edit View Project On-line Debug Window Tools Help
Build Configuration

e

& & B Eit & @ i} E = Export application to catalog

=

Project % X| Resources ‘ Open with Device ——

= HVAC_Exercise Project Configuration View Catalog .
=43 Programs - FreeSmart

o3 Thermostat

5 (E Modbus objects N_Aun ModbusCustonEditor__J

Function blocks

; Hystersis

-1 Functions

=1 Global variables

3 Automatic variables
[ Mapped variahles

& EEPROM Parameters T

Splay:

& Status variables

Z5] Enums

£ BIOS Parameters
Menu Prg

Menu set

MNTC_Probe_Exp
CQutput_Coaling_Exp
Alarm_Exp

[ Canstants =-§5 /0 Mapping
L1 Retain variables B Local F2
=+ Glahal shared B Extended
&-8 Mappings B Remote
[ ] NTC_Probe By Alarms esc
Cutput_Cooling - &, Master Modbus RTU
Alarm &P Help PI‘Q
|

B8 Tasks
&+ Timed
Thermostat

OPe@OO® k4

1. Menu Developer » Open with free studio device

Note: BIOS parameters are also available on the installation manual

19 |Erraddress

EnTirneout
EnTx
ExcAcknowledge
ExcGatewayDeviceFailed
ExcGatewayPathUnavailable (€| ExcMone

ExcllegalDatasddress
[&|ExcllegalDataialue
xclllegalFunction

0 warnings, 0 errors. xchemoryParityErrar

T | o] 4 1 ]

m

3

= |[F] %
Watch rx
B v
Symbol Walue Type Location
Oscilloscope Bx

Build { Findin project } Debug ) Resources |

Operator and standard blocks ), Targetwariables § Targetblocks ), basic ) Regul and Cr

4|

Min value

Max value

]

Open with Device

EDIT MODE

NOT CONNECTED



Check FS Device parameters description...

Project o=
8l HVAC Exercise
e[l FreeSmart
|_:_|“ BIOS parameters Local
Eﬁ All pararneters
E P Configuration Address Mame Value Um Default Min | Max | Description
53304 CLOD 2=NTC num 2=NTC 0 8 AIL1 analogue input type
_____ ﬁ Extended 53305 CLO1 2=NTC num 2=NTC 0 8 AILZ analogue input type
_____ ﬁ Remote 53306 CLoZ2 2=NTC num 2=NTC 0 7 AIL3 analogue input type
Elﬁ 1/O Values 53307 CLO3 2=NTC num 2=NTC 0 7 AlL4 analogue input type
_____ ﬁ Local 53308 CLO4 2=NTC num 2=NTC 0 3 AILS analogue input type
_____ ﬁ Extended 15649 CL10 500 “CiBar 500 -99499 99499 AIL3 analogue input full scale value
15655 CLM 0 “CiBar 0 -99499 99499 AIL3 analogue input start of scale value
""" ﬁ F‘.er‘r_‘mte 15650 cL12 500 “CiBar 500 -99499 99499 AlL4 analogue input full scale value
""" i p_r':'t‘njd":'” Password 15656  CL13 0 “C/Bar 0 9999 9999 AIL4 analogue input start of scale value
- Application 53334  CL20 0 “C 0 -120 120 AIL1 analogue input differential
""" [ Recipes 53335  CL21 0 C 0 120 120 AILZ analogue input differential
53336 CLZzZ2 0 “CiBar 0 =120 120 AIL2 analogue input differential
53337 CL23 0 “CiBar 0 =120 120 AlL4 analogue input differential
53338 CL24 0 C 0 =120 120 AIL5 analogue input differential
F33d4 CLE0 0=0-20mA num 0=0-20mA 0 2 ADLS analogue output type
53346 CL70 0=Di=able num 0=Disable 0 2 Enable TCL1 analogue output
53347 CL71 O=Dizahle num O=Dizable 0 2 Enable AOL1T analogue output
53348 CL7Z2 1=Enable num 1=Enable 0 2 Enable AOLZ analogue output
53349 CL73 27 Deg 27 0 a0 Phase shift TCL1 analogue output
53350 CL74 27 Deqg 27 0 a0 Phase shift AQL1 analogue output
53351 CL75 27 Deqg 27 0 a0 Phase shift AQLZ analogue output
3352 CL76 10 69 ysec 10 5 40 TCL1 analogue output pulse length
53353 CL77 10 69 psec 10 5 40 ADL1 analogue output pulse length
53354 CL78 10 69 ysec 10 5 40 ACQLZ analogue output pulse length



.and define the Application BIOS Default

Resources
Configuration
EI E FreeSmart
=-E2 Modbus objects
..... ﬂ EEPROMM Parameters
...... a‘ Status variables

= ‘ Menu set

------ .. [EL Setting Menu
=B EZ—: I/O Mapping

----- EE'. Local

----- EI—'. Extended

¥, Alarms

Default value

- | 3=pTC «» | AIL1 analogue input type

+ 0=Maone
1=0I

~ | 8=PT1000

3

m

FreeSmart BIOS Parameters

Crescription

BIOS parameters
Add

Select the name
Select the type




EEPROM parameters

= Configuration
EE Freesmart

|_:_| Medbus objects

-.[B} Cfg

¥y Alarms
@ Help

\\\ F'FI:I_iI':I:t}\O-O DEfinitiu:un:}\ Resources/

1. Resources

2. EEPROM parameters

3. Add

4. Define required ,retain® data

5. 1% resolution
Format XXX.Y

Note:Default values are written to the
target only by Free Studio Device

7 Segments Preview

App. Type : IEC variable type
Device Type : FS Device / Display type
App. Type = Scale x Device Type + Offset

ldAdd  [dRemove = Recalc

# Address MName Display label
1 |16384 Setpoint SetP

2 |16385 Differentiation Diff

FreeSmart EEPROM Parameters

Device type  Application type  Defaultvalue  Min Max Scale  Offset Unit § Formatl| AccessLevel Description Mote
Signed 16-bit INT 180 150 300 1 0 C WY JAlways visible
Signed 16-bit INT 20 5 50 1 0 T WY JAlways visible




EEPROM Properties

Ap:

2 Recalc

FreeSmart EEPROM Parameters

& N

# Address me Display label  Devicetype Application type  Defaultvalue  Min Max  Scale  Offset Unlt Fnrmat Accesslevel Description
1 |163584 Setpoint SetP Signed 16-bit INT 180 150 Always visible
2 15385 Differentiation Diff Signed 16-bit INT 20 5 50 OO Always visible

f BE

Message from webpage

u-I3
ﬁ bar KXY

l‘é Invalid address value! Must be in 16384..16895 range

baRLH. Saldx

°F HH:MM

O

Psi

Pa

L Mevervisible
Level 1
Level 2

EEPROM Parameters:

App. Type : IEC variable type
Device Type : FS Device / Display type

App. Type = Scale x Device Type + Offset

Note.
Dynamic setpoint by the other parameters
Min/Maxis possible.




Status Variables

i A
Message from webpage u

Resources B x .
Configuration Resources P Status variable

E%Erﬁ: bject . Add new record I Invalid add lue! Must be in 8960..9471
—|.-{[== odbus objects . . i nvalid adadress value: Viu £1n " range
- Define required RAM data 2N

£ EEPROM Parameters
Valid range /

(o]

_ Note: Same properties as .
& Cfo EEPROM + read only

:% ﬁ':lrpms App. Type : IEC variable type
Device Type : FS Device / Display type
App. Type = Scale x Device Type + Offset

FreeSmart Status Variables

[ Add ['d Remove = Recalc

# | Addre MName Dizplay |ahel =




"Ap |

Alarms

VN
Resources o= FreeSmart A|arm5
Configuration
-[B8] FreeSmart
|_:_| Maodbus chjects G Add Q Re
{a EEPROM Parameters .
.} Status variables 7 MName Short name Description
.;E Enums Temperature_Probe_ Error Err
.3 BIOS Parameters
""" Menu Prg . Resources
£ BE /0 Mappin T — 5 I/O mapping
E‘:—: Local egments Preview M Alarm
E‘:—: Extended
. Add
C 4.1 Name

4.2 without short name
4.3 7 segments preview
4.4 with short name

\ Prn:n_iect}\o-o Defini... Resou...

Close

4.5 7 segments preview
X J - It is automatic folder which display

the Alarms, if value is 0, no display
In AL folder if alarm value is 1,
displays the short name.

blinks if value> than 1.

- In case of any alarms, the red
triangle icon in the display is on.




= - - | -
Fundamental state display configuration

Resources o x M171 Opt Configuration

Configuration

B Frecsmant
- 28 Modbus objects (E;F;agi";g;': B ERE

{a EEPROM Parameters

- a‘ Status variables

- Cfg

- Display
- Fundamental state display

- Desired variable in the display

& Alarms




Menu Program — Add Folder

| Resources B x |

1

Configuration
EE FreeSmart
|_=_| Meodbus objects
ﬂ EEPROM Pararmeters

- a‘ Status varables

----- & [
..... Menu set

=-#5 /O Mapping

& Alarms
@ Help

Add Menu

3

Configuration
EE FreeSmart
|_:_| Modbus objects
e EEPROM Parameters

- a Status varniables

..... £ BIOS Parameters

SRS Menu Prg
-

----- Menu set
I:—:IE‘:_: I/0 Mapping
LBE Local

& Alarms
g Help

New Menu, name it (CfQ)
7 segment preview

24

Configuration

E‘E FreeSmart

|_:_| Modbus objects

4™ EEPROM Parameters

- a‘ Status variables

..... ﬂ BIOS Parameters
=-E} MenuPrg
-
..... Menu set
=-B5 /0 Mapping

& Alarms
@ Help

Display label:

- #

7 Segments Preview

Close




Menu Set — Add Folder

| Resources o x |
Configuration Cenfiguration
E'E FreeSmart E‘E FreeSmart
=28 Modbus objects =8 Modbus objects
-ﬂ EEPROM Pararmeters ‘ﬂ EEPROM Parameters g
----- &} status variables ----- & Status variables
;:E Enurns ;’E Enums
4% BIOS Parameters .. BIOS Parameters
- h'
[—] Menu Prg |:—:| Menu Prg 7 Segments Preview ﬁ
- Cfg - Cfg
|:_:| |:_:| Menu set
- C
=85 /0 Mapping -85 /O Mapping
EE—: Local EE—: Local
EZ—,' Extended E'I—: Extended
..B5 Remote .5 Remote
{%y, Alarms B Alarms
&g Help g Help

1. Menu Set, Right Click Add Menu
2. New Menu, name it (Setting Menu)

3. 7 segments preview




Add/Remove elements to folder

FreeSmart 'Cfg’' Menu

[d Remove T Up | Down

Description

1. Add
Open the list sorted by names

Setpoint

Differentiation

CF60 'v‘ I

CF61
CLOO
CLO1
oo FreeSmart 'Cfg' Menu

CLO4
g::::s Display label: I J [[&] Add [d Remove T Up | Down

CL12 -
cL1a H Mame ] Description

2. Select the parameter
3. Add again
4. Select the other parameter

m

CcL20 1 |Setpoint
CL21 2 |Differentiation

CL23
CL24
CLED
CL70
CL71
CL72
CL73
CL74
CL7S
CL76 5




Add/Remove elements by drag & drop

| Resources
Configuration
=-[B8] FreeSmart

=28 Modbus objects
¢ |--4™ EEPROM Parameters

..... £ BIOS Parameters
=-E} Menu Prg

Cfg
=15 Menu set

E‘:—: /O Mapping

& Alarms

[d Add [d Remove = Recalc
H Address Mame

1 |16384 Setpoint

2 |16385 Differentiation

e —

‘ Setting Menu l6

FreeSmart 'Cfg' Menu

oox
Digplay label: I J [ Add [d Remove Up Down
H Mame Description
1 |Setpoint
2 |Differentiation
Drag & Drop
FreeSmart 'Setting Menu' Menu
Display label: I J [d Add [d Remove Up Down
H Mame Description
1 Setpoint
2 |Differentiation
3 |Ambient_Temperator
FreeSmart EEPROM Parameters
Display label Device type Application type  Defaultvalue Min Max Scale Offset Format AccesslLevel
SetP Signed 16-bit INT 180 150 300 1 0 JOOLY Always visible
Diff Signed 16-bit INT 20 5 50 1 0 JOOLY Always visible




"Ap |

Menu Program — How to Access

Resources l

Configuration
= [H] FreeSmart Display label: I J [& Add [d Remove T Up | Down
% Modbus objects

#
—31 Setpoint
2

Differentiation

Description

Mame

h

Simulation

To form & define the program button function:
1. Menu Prg, access by pressing Prg button in simulation
2. Menu Prg, access by pressing esc.& set buttons

simultaniously on the product
3. Scroll up or down into the defined variables AV




"Ap |

Menu Set — How to Access

Resources ]
Configuration

EIE Freebmart Display label: | o [ Add [[d Remove T Up | Down
-- Maodbus chjects

g +.BL Menu Prg H : MName Description
o EI Menu set 1 | Setpoint

© N = . 2 |Differentiation

S """" - . 3 Ambient_Temperator

5 ..Ei—: /O Mapping —

g & Alarms

To form & define the set button function:

1. Access to the set menu by pressing set in simulation
2. Access to the set menu by pressing set on the product
3. Scroll up or down into the defined variables ¥ A



Menu architecture

' Main Menu I Main Menu

Set |




Project / Global Shared

All the resources are available in the
project tab under Global Shared folder

Project B X . .r- )
EI-- Thermostat Exercise rew.1 Project (after SaVIng or Complllng the prOJeCt)
&-&
-8 Thermostat
(-1 Function blocks
----- [ Functions o001
-1 Glohal variahles
=+ Global shared
- Alarms iysteris_D0
-1 Mappings Hysteresis
-l Eaametars o - - - - ) - [Input_Temp »— Temersturs Alarmi—.  Output_Alarm |
i - 7| Setpoint >- - |- Input_Setpoint >—5etpuint Sutputi—, Output_ﬂutwtl
-] Differentiation : -lﬂiﬁaen‘tiatiun “vu | Input_Differentition Differentiation o
-] vanables Drag & Drop
-8 Tasks
----- i+ Timed

=43 Background
LR Thermostat

@ Input

\ Project/<_-u-o Definitiu:un Resu:uurces/




Using physical /O

Project B X
EI-- Thermostat Exercise rev.] Praject
=1 Programs
[:I Function blocks
[ Functions
-1 Global variables
=1 Global shared

Alarms 0004
SREE] appings

Drag & Drop

i‘l].l‘St-El'E.iE_tlﬂ .

e/

. S Hysteresis L
D Parameters N ¢ MTC_Probe _J Input_Temp Temperature Alarm Output_Alsrm|] - - = Alam)|
w1 Yariables - | [Setpoint }- 58 = Input_Setpoint >—5etpuint Output|— 'Dutpu‘t_ﬂlutputl —_ Dutput Cocling |

-8 Tasks - |- Differentiation - Input_Differentition Differentistion &R RN R — -
\‘\ PrﬂjECt_/éo-O Definitions r'E| Resources SN l ——
' '
{‘u’ar type g - _{"-"EIFT].I'PE ﬁ |
© Input | ok | O Input ook
) Output [ Cancel ] i @ Output [ Cancel ]




System LED setting | =

Resocurces
Cenfiguration
QE FreeSmart
9 Modbus objects
- & EEPROM Pararneters
...... ﬁ‘ Status variables

e ﬂ BIOS Parameters
9 B Menu Prg

; : L Cfg

=] ' Menu set

: ...... i.[EL Setting Menu
=- BE—: /0 Mapping

% Alarms

.43 Help

Library

_1System timers

(1System clock

(1System Tasks Exacution Time
1Peripheral
_1Password Le

=]

n

(IKeys
_1¥ey Functions
(1Displaytode
(1 Digital Outputs
1Digital Inputs
JAnalog Outputs
(JAnalag Inputs

«| v [\ Operator and standard blocks )‘

Targetvariables

LN

The IEC developer can turn on (either steady or blinking) and off the whole range of local display LEDs, by properly setting the array SYSLED.

LED reference for the developer

LED number |Symbol or icon| Description Off On (steady) On (blinking)

: Colon SYSLED[0]=0  [SYSLED[0]=1  [SYSLED[0]=2

%R.H. %RH SYSLED[1]=0  [SYSLED[1]=1  [SYSLED[1]=2

Defrost SYSLED[2]=0  [SYSLED[2]=1  [SYSLED[2]=2

Bar SYSLED[3]=0  [SYSLED[3]=1  |SYSLED[3]=2

Stand-by SYSLED[4]=0  [SYSLED[4]=1  [SYSLED[4]=2

C SYSLED[5]=0  [SYSLED[S5]=1  [SYSLED[5]=2

6 * Cooling SYSLED[6]=0  [SYSLED[6]=1  [SYSLED[6]=2

-® Clock (RTC)  [SYSLED[7]=0  [SYSLED[7]=1  [SYSLED[7]=2

8 :“E Heating SYSLED[8]=0  [SYSLED[8]=1  [SYSLED[8]=2

9 o User-defined 1 [SYSLED[9]=0  |SYSLED[9]=1  |SYSLED[9]=2
10 o User-defined 2 |SYSLED[10]=0 |SYSLED[10]=1  [SYSLED[10]=2
11 o User-defined 3 |SYSLED[11]=0 |SYSLED[11]=1  [SYSLED[11]=2
12 o User-defined 4 |SYSLED[12]=0 |SYSLED[12]=1 [SYSLED[12]=2
13 o User-defined 5 |SYSLED[13]=0 |SYSLED[13]=1 [SYSLED[13]=2
14 o User-defined 6 |SYSLED[14]=0 |SYSLED[14]=1 [SYSLED[14]=2
15 o User-defined 7 |SYSLED[15]=0 |SYSLED[15]=1 [SYSLED[15]=2
16 A Alarm SYSLED[16]=0 [SYSLED[16]=1 |SYSLED[16]=2
17 Menu SYSLED[17]=0 [SYSLED[17]=1 |SYSLED[17]=2
18 @ Economy SYSLED[18]=0 |SYSLED[18]=1 |SYSLED[18]=2

Some of the LEDs - for example, LED number 0, 1, 3, 5, and 7 (in green) - cannot be used by the IEC developer when BIOS menu is active.




System local LED assigning

-— s_l,rsLDl::aILedsI* }

E
Variable property

2*click
Variable property

Dedicate required LED
sysLocalleds] Type [6] > OUtpUt » OK
Type Type [9] » Output » OK
O Inpu Type[10] » Output » OK
@ Output [ cancel | Dedicated LED's
LED number |Symbol or icon| Description Off On (steady) On (blinking) ﬁ
i = = = ' ocoalosic i
6 * Cooling SYSLED[6]=0 SYSLED[6]=1 SYSLED[6]=2 _ gﬂsm' ‘
9 - User-defined 1 |[SYSLED[9]=0  |SYSLED[9]=1 SYSLED[9]=2 —~EEs |
10 - User-defined 2 |SYSLED[10]=0 |SYSLED[10]=1 |SYSLED[10]=2
r‘u’ariable property ﬁ‘ r‘u’ariable property g Variable property u‘
sysLocalleds[B) E syslocalleds[d sysLocalleds[10
Type Type Tywpe “




Connecting dedicated LED's to the FBD
) 14

HANEESE 3 3 X5 YRS B Aok

L

Digital output map

1 =< sysLocallLeds[10] |
— ]|

Cutput_Cooli

4 o— syzLomlLEds[ﬂ'_ll

LED number ||Symbol or icon] Description Off On (steady) On (blinking)
6 * ICooling SYSLED[6]=0  |SYSLED[6]=1  ||SYSLED[6]=2
9 - User-defined 1 [SYSLED[9]=0  |SYSLED[9]=1  ||SYSLED[9]=2
10 = User-defined 2 |SYSLED[10]=0 |SYSLED[10]=1 ||SYSLED[10]=2

G




Valorize Fundamental State Display

1. Insert bottom (new network)
2. Adding new network

X — -
B Sl= = 3. Select Move block
0002 4. Drag & drop to new network
ﬁ B 5 & 6. Mapping €4 » Variables
—>—"T“ i | Ambient T‘-‘"‘F“““’" 7. Connect to Move block L& i
o EI-- Thermostat Mew Froject
2002 [:I Frograms
. . |:| Function hlocks
P MOVE Y e D Functions
Marm  H— Temp_Probe_Emor| - L‘_I [:I Glohal variahles
Y T R [:I Autormaticwariables
Library Y I D I:I Mapped variables
HIABS =|DIv (LM [ POV lszeEor ¢ 1 i (1 Constants
ACOS [=]EQ log] LOG ER W=EsorT e [:I Fietain wvariables
+]A0D e ExP [<]LT "8 REPLACE =]sUB hal shares
7| ADR o FIMD M| b s MMRET [ TAN B ) Alarms
& AND M FLOOR REd MID Rl FIGHT ltrb] TAMNH B r_-| Mappings
ASIN (B|GE (171 BAIN EROL & TO_BOOL . .[i] NTC_Prahe
ATAN (=GT .MOD [===1a]=} & TO_DINT T Output_Heating
ATANZ &/ INSERT s [ TO_INT L[t Alarm “
A CEIL ] WP IEIMLJL E~SEL | TO_REAL v
rel| CONCAT [§]LE B~ b €| SHL B TO_SINT '
COS medLEFT [#|NE B2 SHR [ TO_UDINT
sHCOSH BB/ LEN ®INOT RASIN Tount | e 7] Ambient Temperstor
r=| DELETE EILMIT OR EnH S IMH [EHTO_USINT =

| fm | 4
4 | v} Operatar and standard blocks | Targetwariahles |, Targetblocks ) hasic [

lgl “_* Background
f ----- T Thermostat
...... BDDt

* Move command is mandetory to connect two variables. = B Init




Compile/Build

| =0 LOl oW L0 %) D F | RRE L

o

Output o x
Preparing for PLC application download .. done.

Dowmloading file CinUsers~3SESA94552%Thermostat HNew-Thermostat MNew.cod .. completed.
Booting PLC application .. done.

0 warnings., 0 errors.

1 1 b
4| v\ Build { Findin project  Debug ) Resources |

Output o x

Generating program THERMOSTAT
Generating program DISPLAYALARMLED
Generating program APPLICATIONMENL
Generating unresolved
aborted.
ERMOSTAT ([ 15FB:HYSTERSIS

- gerror GOO08: ST =» Invalid ace to variahle

0 warnings, 1 errors. Double C”Ck 0]

the error to refer to

the error source




Chapter 5

Simulation and Debugging — Part 2

Goal:

On-Line simulation mode, testing of:
- Physical I/0

- 7 segment display




Off line simulation mode

i = B
“ ﬁ Eliwell Free Studio Application o

Debug® Simulation mode » | =& _ _ .
Cold restart required: both retain and non-retain variables will be reset.
) Continue?
{ @ Create new workspace °
Marne: TestSmart] [ Yes ] ’ Mo ]
Directory: C:\TrainingExerdises Q
e J
() Open existing workspace Choose ather... Delete

2 B M oy Ly B oo

)
EDIT MODE DIFF. CODE F:-mmm_ n

r—
i il 20| Lo = £ £ 0 £ | B w e GGG

Debug

Simulation mode

Name it » OK

If differs or no code

Download code, OK

Reset Variables

Debug mode (optional)

Live debug (Continuous) mode (optional)

1.
2.
3.
4.
5.
6.
7.
8.

DEBUG MODE _mﬂ




Simulation tools

"' ™y
Simulation - ... Elilﬂ

1. Active code execution
2. Show 1/O panels

3. Show HMI window

Digital Inputs (2] || Analogue Inputs
&b || Bl AILT
&lpiLz | | B A2
B/ DiLs | | [SIE
B|DiL4 | |
&/ois ||| G~
B/ois ||| BlALS

Digital Qutputs @ Analogue Qutputs
& poL @ B oL
@l[poLe @ B aoLe
&lpoLs @ (||| BfkoLs
&l poL4 @ & oL4
&l poLs @ | = [

Bl DoLE @ B TcL




Opening Device from Application

File Edit View Project On-line Debug Window Tools ?[.)e\relopel] Help )
BERE - ~ & BB ML G SR (B[FE] i Corfigusion EIEkE Dt o R EREEE S

oA EDEODH 1% % ] Serwekdnbaan b g Ao ddfIERRE ERICTI+EXD ORY DB

|Rejourc5
Configuration
QE FreeSmart
E Modbus objects
: £ EEPROM Parameters
B Status variables
@ Enums
43 BIOS Parameters
Menu Prg

Setting Menu
B= /0 Mapping
= Local

B2 Btended

a x| Ji FmrTiE: Il-[: T?& Open with Free Studio Device ! Hysteresis

FreeSmart Configuration
Execution time
Displa
e Set execution time: |:|
Fund tal
il Y . |
Data export
ﬁelect ¥5LT export filter: | Browse Export

F1 F2
;5 \\ \\ Plg 1. Developer » Open with Free Studio Device
19 )

F3 000@OGO F4




Free Studio Device (Simulation Target) E

File Edit WView Parameters Recipes Options Help

DS W BacH rRw I WnRIREEY B2

» | Catalog

Project 2 x| i
&l Thermostat Exercise rev.l FreeSmart 412 Configuratlon Device name I Version | Max versi... I Description
E\E FreeSmart
= H BIOS parameters —General
Eﬁ All parameters
Lo ﬁ Configuration Name: IFreaSmart
File version: 412,15
(
—Cc ication \
Protocol: GDB
-] Remote Address: 127.0.0.1
ﬂ Protection Password [ pisable communication
: TCPIP:5000
=-E8 Application Port: ——
=8 Thermostat Exercise rev.l \Baud rate:
ﬁ Cfg
ﬁ Setting Menu
ﬁ Recipes
NOT CONMECTED O m D
|Connection Status 1 x
I Device namel Description I
S FreeSmart Mot connected
Watch a XHGutput
Device I Name Value I Um I Description

Note: Free Studio Device does not download the code in Simulation, it

is used only for setting EEPROM parameters and check Status




Read / Write Values

- : ”
Thermostat Mew . ¢
) [ FreeSmart D d|me Riwlpl|bl o E @287 B |
|_:_|“ BIOS pararmeters )
Eﬁ All parameters
----- ﬁ Configuration 5
g ;::ded Connection Status
_____ ﬁ Remote I Device namel Description
Elﬁ /O Values ¥ FreeSmart Connected
----- ﬁ Local
----- ﬁ Extended
""" ) Remote 1. Connect to the target®» Connected feedback
----- ﬁ Protection Password c . -
&1 Application 2. Application» Project» Cfg
B -ew“ 3. Cfg menu®non aligned value with target (Red)
0T Setting Menu 4. Auto refresh mode (optional) .
----- [ Recipes 5. Select all parameters (or selective)
6. Write parameter (all or selective)+ download all
7. Aligned values with the target (black)
Cfg
Address Mame Value Um Default Min | Max | Description
163584 Setpoint 180.0 c 180.0 150.0 300.0
16385 Differentiation 20.0 c 200 5.0 50.0




Menu Navigation

olololole]01e
F3




Setting the setpoint

F2 i
e e
; ;
lololololelolo @ a
F3 F4 F4

Defaul value aligned with Press Set to validate
the Free Studio Device Press esc to cancel



Setting the differentiation

F2
|
Prg
1
F4

lolalololololo
F3

0Jolo10161616)
F3

Press Set to validate
Press esc to cancel

Defaul value aligned with
the Free Studio Device



Message

F2
|
Prg
|
F4

Out of range message Device does not write
Only can disply: default values
- 99.9.....999.9




Testing program/applying values

= Setpoint=26.0, Differentiation=10.0 & Ambient_Tempereature =37.0
— DOL1=ON & £t =ON

= Setpoint=26.0, Differentiation=10.0 & Ambient_Tempereature =25.0
— DOL1= OFF & 3t = OFF

= Setpoint=26.0, Differentiation=10.0 & 26.0<Ambient_Tempereature<36.0
— DOL1=ON & £t =ON

= Ambient_Tempereature =-32768
=> DOL1= OFF, ¥f = OFF & DOL2= ON (probe disconnection alarm= ON)




SMART Project Architecture

e Application is the programming starting point.

e Device is used to download the overall compiled project and it is the only tool able
to write EEPROM parameters.

e From Application it will always be possible to open Device directly without having
to launch the program using the FREE Studio icon.



Download

iillllllllll
Code & EEPRO

Download
Code & EEPROM

et T LLLLY

REEEEELLLLLLL



Chapter 6

Hardware

Goal:

Introduction of products that are used In
training stand and target pin-out




—*—_—_——' - 2 . aAEEm =y ‘
: “ﬂ NR— ﬂ | 'Al iy — 1. SMART
l?'li B3 3 B0 50 30000 ol .-.:::::I RAE rggy;g- ; ;’_': - ~ 2. EVOLUTION

1R T —

et R i\ A1 eo® | 3. Expansion Module
: 2H © 4. Remote Keyboard
. <E 5. Digital input
T N 10,17 - EVP3300
perTErTTYY: _ o £RE3 SRR X 18-115 » EVEX
%”*--'-y-:g':? i : T V‘LVJ ; -s-'-a'....".'..i‘..;, : ; 6. Dlgltal Output
R i T O N 22 1ns Q0-Q3 » SMART
s T e 7 e ST 2 SAREEZRCenE s | Q4-Q9 » EVOLUTION

ﬂ Q10-Q15 » EVE*
SRR L ﬂ“;,;_;, : o " 7.24VDC power supply
A waaa MR LT LT T el neCRYUN = = 2 ; 8. NTC probes (Al1¥)
. = | Jeccc i i 9. Analogue Output
AO1 » SMART
AO2 » EVOLUTION
10. Analogue Input
All » SAMART
Al2 » EVOLUTION
Al3 » ATV21
11. Digital input
10 & I1(level) » SMART
12 & I3 (edge)» EVOLU.
12. Variable Speed Drive
ATV21 (1to 3 phases)
13. Short circuit
ptotection (GV3P)
14. LV distribution &
protection
15. Asynchronous motor




Training Stand I/O wiring diagram

M1710

Description

Label

DI1

Switch DI 1 (level)

DIO-O

DI2

Switch DI 2 (Level)

DI1-0

DI3

Switch DI 3 (Pulse)

DI2-0

Di4

DI5

DI6

Al 1

NTC1

Al1-0

Al 2

Al 3

Potentiometer 1

Al3-0

Al 4

Al 5

DO1

Telefast DO 0

DO0-0

DO 2

Telefast DO 1

DO1-0

DO3

Telefast DO 2

D0O2-0

DO 4

DO5

DO 6

AO1

AO 2

AO 3

Meter 1

AO1-0

AO 4

AO5

M171P Description Label M171E Describtion Label
DI1 Telefast DI 0 DI1-P DI1 Telefast DI 8 DI1-E
DI 2 Telefast DI 1 DI2-P DI 2 Telefast DI 9 DI2-E
DI 3 Telefast DI 2 DI3-P DI 3 Telefast DI 10 DI3-E
DI 4 Telefast DI 3 DI4-P DI 4 Telefast DI 11 DI4-E
DI 5 Telefast DI 4 DI5-P DI 5 Telefast DI 12 DI5-E
DI 6 Telefast DI 5 DI6-P DI 6 Telefast DI 13 DI6-E
DI 7 Telefast DI 6 DI7-P DI 7 Telefast DI 14 DI7-E
DI 8 [Telefast DI 7 DI8-P DI 8 Telefast DI 15 DI8-E
Al 1 NTC 2 All-P Al 1 NTC 3 All1-E
Al 2 Al 2

Al 3 Potentiometer 2 Al3-P Al 3

Al 4 Al 4

Al 5 Al 5

Al 6 Al 6

DO 1 DO 1 Telefast DO9 DO1-E
DO 2 DO 2 [Telefast DO10 DO2-E
DO 3 [Telefast DO3 DO3-P DO 3 Telefast DO11 DO3-E
DO 4 Telefast DO4 DO4-P DO 4 Telefast DO12 DO4-E
DO 5 Telefast DO5 DO5-P DO 5 [Telefast DO13 DOS5-E
DO 6 Telefast DO6 DO6-P DO 6 Telefast DO14 DO6-E
DO7 [Telefast DO7 DO7-P DO7 [Telefast DO15 DO7-E
AO 1 Meter 2 AO1-P AO 1

AO 2 AO 2

AO 3 AO 3

AO 4 AO 4

AO 5 AO 5




Wiring Diagram

SMD5500/C/S EVD7500/C/U

8 N=f= =¥ POWER
BV= Lo + +—+—4 o+ 24 Vi [E)(t Keyboard EVK]
ﬁﬁ_' s{e|7[8]9|w0]n]|n I'| llll Ll J'| I'| ll ——o- 48V=
000 5485 CAN
000 ! Tt frdeldedd] 1
| Rs-485 K \ - |o]e]|e]e]|e|e|e]|2]|e|e| |2|e|2] [ N[e]e]e]e]e
E DIT D2 DI3 D4 O<4 D5 DI6 DIT DI8 C58 G5 - + ’_‘: ’_r: G5 H L |POWER
E ° D04 N D03 DO2 DOV DO& DIGITAL INFUT i % % g ourt
w20 | /5 Models
only ~————
ANALOGUE INPUTS
SMD55xx/C - SMD55xx/C/S v
SMC55xx/C - SMC55xx/C/S e
pmmmmmmmemee . [e]e]e]e]elelele]e
SEGSS i /U models . l G lmllmz |AI3 Imlmslmﬁl G lm..l.m.l-.
RED . : ANALOGUE INPUT 4 DIP SWITCH
BLUE am ! USB ! EVC/EVE models
BLACK - g {1 0987654321 654321
| EVS PLUG-IN | [« i D T Nl ol fuln
= %G 3‘% DN | D2 | D3| D4 | DIS | DI6 |ADZ | AOT| 12= |Supply Plugin Connector|  ua i i : 10 DIP SWITCH & DIP SWITCH
[e00]] [ooocoj b [ . ]
AN 0 Al | A2 [ AI3 | Al4 | AIS |GND | GND | DOS | 5v= |Supply =l i mini i
| | ouss i
m "0
_________ — — U
ANALOGUE |2]|e|e|e|e|e|e|e|e|a] |@|@]| FasTDIGTALINPUT
OUTPUTS AT G ADZ G ADI G ADAG ADS G

AO1  ADZ AO3 AD4 AOS

{ [ F 1747 ]

[e|e|e[2|e[2[o|e[2|2]|2]|2] 2 [e]e]
a ﬁnolczﬁzmzrjomoqcu DOS DOG DOT (567

24 V==
48 V=

DIGITAL OUTPUTS POWER IN



SMART Pin-out

Do4 N D03 DO2 DO1 DO&

=]
w20 | /5 Models
only

SMD55xx/C - SMD55xx/C/S
SMC55xx/C - SMC55xx/C/S
SE655

5
— =—J |Dn | D2 | D3| D4 | DS | DIE |AD2|AOT| 12~ |Supply

“FOIOOq” |'|0 o0 OH
L 0 o All | AIZ | A3 [ Al4 | AI5 |GND |GND |DOS | 5= |Supply ‘ \& \& & H / / / / / /

supply| = 5v|Dos| A | A | Als|Ala| A1z |ai2|al1

Supply|—=12V|AO1| AO2| DI6 | DI5|DI4|DI3| DI2| DI1




SKW22 and SKP22 Remote Display

T T [o[elo) 2771
B R S W 3 T i B R BT Sitisi |1
j_ — LIl O >; N Do oo Do [:1: 9 5KP1D I!\'“.!
. ! : : 4
SMC5500/C /| SMC5500/C/S SME5500
rl—. it ek o T o [ o o o 1'_l:7i s iy [ o [ o [ P o
P S [ [ o [ [ o e = wll == Py P P oy P o e e

LAN max distance 100m

@ JGHND +12W] LAN
e|ele] [2]2]o]

Pt
| GND MR AR B R B H :
Probes k 5 h i !
C E black { GND i i

K blue fsignal|(Dtgem| L ; i SKW22(L)
red [+12Vdc : red/+12Vdc : ! i

SKP 22 -

: | blue/signal i
: black / GND}

Fig. 44. SMC/SME / SKP 10 / SKW 22(L) connection

NOTE: Only 1 Display module (SKW 22(L)) can be connected at time.



SKP10 Remote Display

- = & s |67 |89 w|{n|n 102 1 3
Jﬂiol. U l l 1 HH LAM @l@l F:O{:-Oﬂ
| msass A ooy "B, B AN
I - %ﬁ BLiL
gl Do4a N DO3 DO2 DO1 TCI , Ei C
w2l | SMC5500/C/S ! 'K
only ] 1
SKP 10 :
SMC5500/C(/S) ~ -
I.r_—1' Z'L_IJ |JL_'G 3'_LL‘ DIl | Di2 | I3 | DA | DIS | DI6 |AD2 | ADT) 12 S.l:l;l‘].' 1
ﬂooo”ﬂooooH — . :
LAN A0 AT AR [R5 ) M | A [SND]CND [DOS[SV- [eRy LAN max distance 100m ;
SMC terminal SKP 10 terminal Description
1 1 BLACK GND / black
2 2 BLUE Signal / blue
3 3 RED 12V~ power supply from base
module

Fig. 43. SMC / SKP 10 connection



NTC probe, Type: 103AT/NTCNK103

Temperature probes SN691150 NTC _103AT P"DPE‘: 1.5m
(*) (plastic cap, 2-wire cable)
SN8DED11502C0 | NTC103AT 5X20 1.5mt TPE IP48
9 SN8DED13002C0 NTC103AT 5X20 3mt TPE IP68
SN8DAD11502C0 | NTC103AT 6X20 1.5mt TPE P68
SN8DAD13002C0 NTC103AT 6X20 3mt TPE IP68

NTC* )0/4..20mA| 0-10V 0-5V 0-1V DI
-50..+100°C

Resolution 0. §° 0.1 0.1 0.1 0.1
| Accuracy 1% e.0s. | 1%e.0s. | 1% e.0s. | 2% e.0.s.
e.0.s. 1% f.s. 1% f.s. 1% f.s. 2%f.s.
f.s.
Impedence 1000hm | 21KOhm | 110KOhm | 110KOhm
NTC* |0/4..20mA| 0-10V 0-5v 0-1vV DI
-50..+100°C
Al1 v v
Al2 v - v
Al3 B v v v v v
Al4 B v v v v v
Al5 v - v




AT THERMISTOR

AT THERMISTOR
The AT thermistor is a high-precision thermal
sensing device featuring an extremely small

B-value tolerance and resistance.

When used as a temperature gauge, the AT

thermistor requires no adjustment between
the control circuit and the sensor.

102 AT-2

L Shape

High-precision AT thermistor
Rated zero-power
Resistance at 25°C 102 : 1(kQ)

AT-11

AT-2

AT-3

AT-4

i -1

a
a

0.3sq

Marking TPE lead wire — Soldered
# ” >

N =iy
[ o=}
T :
© 5+1
600+2
3.8 max. 2.4 max.
1 —| | — l‘_ Color code
T =
| E ﬂ Tiebar cut
wl B 5
p =l
=
- <27 0.5%Tim-Plated
42 All
254025
3.8 max. 2.4 max.
1 — — —"‘ "* Color code
i é L
w|
RN
~ ﬁﬂ |y “Tiebar cut 057 Tim-Plated
- 42 Alloy
2594025
% Epoxy Lead wire AWG30
Eir,f P —
o Bmax. (3)
—i— ———
f———AD~100 Unit(mm})




Sensor internal / Interno capsula

SN691150

NTC - Probe over moulded with IP67 flat cable
NTC - Sonda costampata con piattina IP67

Probe Properties

N°3 N6

Ne7

Nr. General Probe Data Tolerance (mm) Dati generali sonda Tolleranza (mm)

P/N SN691150 Codice SN691150

1 Description NTC — Probe over moulded Descrizione NTC - Sonda costampata
with IP67 flat cable con piattina IP67
2 Sensor Type NTC 10K 1% Beta 3435 Tipo elemento NTC 10K 1% Beta 3435
3 Capsule Material Thermoplastic rubber - Black Materiale capsula Gomma termoplastica - Nera
4 Capsule Lenght 15mm +/-1.5% Lunghezza capsula 15mm +/-1,5%
5 Capsule Diameter 5x6mm +/- 1.5% Diametro capsula 5x6mm +/-1,5%
6 Cable Type Flat cable Tipo di cavo Piattina in Gomma
Thermoplastic rubber termoplastica
Colour | Black Colore | Nero
Diameter | 3.60 x 1.65mm @2x0.25 mm? +/- 1% diametro | 3,60 x 1,65mm @ 2x0,25 mm? +/-1%

7 Probe Lenght 1.5 +/- 3% Lunghezza sonda 1,5 +/- 3%
8 Cable / Hose Coupling None Raccordo cavo/tubo Nessuno
9 Terminals Soldered Terminali Stagnati
10 | Filler Thermoplastic rubber Riempitivo Gomma termoplastica

Options wrapped Opzioni avvolta

Technical Data Caratteristiche tecniche

Temperature Range -50..+110°C Campo di lavoro -50..+110°C

Accuracy +1% Precisione 1%

Protection Rating IP 67 Grado di protezione IP 67

Response Time

K=10" liquid V = 2 m/s

Tempo di risposta

K=10"in liquido V=2 m/s

Tests

Collaudi

Traction Test 2Kg Test trazione 2Kg
Insulation Resistance 20Mohm @ 500 V= Resistenza di isolamento 20Mohm @ 500 V=
Dielettric Rigidity 1’500V~ Rigidita dielettrica 1.500V~




Chapter 7

Connection to SMART

Goal:

DMI interface driver installation and connect to
the target



[I

DMI interface setup WIN 7 Windous

e As soon as the DM interface is connected, the Windows 7 operating system
recognizes the newly connected hardware. The steps to be followed are
described below.

1.0nce the hardware is connected, the message shown in the figure will

Device Manager
= g

appear File Action View Help
- = @ E HEl 8

a2 WIENKLT794L
3 & Batteries

[» = Disk drives
Note: Connection procedure: § IEEELI04 Bus host controlers
Or you can manualy find it at: Disconnection: first TTL then USB [ iotiantalues
Control Panel » All Control Panel ltems » System » 1o Other devices|
I.> ﬂg' Security Devices

p--% Biometric Devices
|_>--9 Bluetooth Radios
Click on the message to start the » 05 Human Itece Devices
: ) 55 Imaging devices
Connection: first USB then TTL 22 Keyboards
Du;] Modems
|_>--|_-:J Monitors
|:> K| Portable Devices
Y5 Ports (COM & LPT)
Device manager » other devices » e

'?":-;" Computer

» g IDE ATA/ATAPI controllers
Guided installation procedure

|j> 1] Memory technology driver

- -F Metwork adapters

E-R Processors

|- -8 System devices

[ i Universal Serial Bus controllers




y
y

Update driver software Windows

2. The screen shown below will appear: select the second option to identify the
driver

< Search automatically for updated driver software

Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

# Browse MYy COMPUTEr TOr Ariver sottware
Locate and install driver software manually.

3. In the next screen, select the installation path for the FREE Studio program.
Unless changed during installation, the path will be as shown in the next
figure.



/3

Update driver software Windows

4. Once you have selected the correct path, the screen shown below will
appear: select Install this driver software anyway

e —.——
® window -

K= L Update Driver Software - AVR USE CDC DEMO

Browse for driver software on your computer T ——

You should check your manufacturer's website for updated driver software
for your device.

Win 7 32bit:

C:\Program Files\Schneider Electric\SoMachine HVAC

Win 7 64bit:

C:\Program Files (x86)\Schneider Electric\SoMachine HVAC

".') nstall This ariver soTohn alcal r:'.l",-
Only install driver software obtained fmm your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

(v See details

= Let me pick from a list of device drivers on my computer

This list will show installed driver software compatible with the device, and all driver
software in the same category as the device,

l Mext I[ Cancel




I

Update driver software

5. The screen shown below will appear, indicating that the action has been
performed.

AT90USBxo0oc COC USE to UART MGM (COMS

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

ATA0USBie: COC USE to UART MGM




DMI Test via FS Device

!
‘g

Windows' 7

To check correct installation of the driver and the port to which the hardware
has been allocated, check the Windows screens shown below:

=4 Device Manager

File Action View Help

= T E H= & B8RS

a2 WIENKLIT94L
5-3 Batteries
» /B Biometric Devices
09 Bluetooth Radios
[>J-;_| Computer
b - Disk drives
» B, Display adapters
bl DVD/CD-ROM drives
b % Human Interface Devices
i g IDE ATA/ATAPI controllers
b i IEEE 1394 Bus host controllers
D—ﬁ Imaging devices
b &R Keyboards
b 5] Memery technology driver
Dﬂ Mice and other pointing devices
[>{__];] Modems
D!";‘ Monitors
DI? Metwork adapters
D_L[EE;. Other devices
[.>-E| Portable Devices

T2 Ports (COM & LPT)

. ? ATI0USEscoc CDC USE to UART MGM (COML3) |
"?’ Communications Port (COML)

-y ECP Printer Port (LPTL)

[ R Processors

DﬂS‘ Security Devices

» [ Sensors

f> iﬁi Sound, video and game controllers
[>J-;_| System devices

B a Universal Serial Bus controllers

Project

=l Thermosta exercise rev.2
EE FreeSmart

-4 BIOS parameters
|_:_|ﬁ All pararmeters
..... ﬁ Cenfiguration
..... ﬁ Local
..... ﬁ Extended
..... i Remote
=1 VO Values
..... ﬁ Local
..... ﬁ Extended
..... i Remote
..... ﬁ Protection Password

=8 Application

----- Ej Recipes

Project Thermosta exercise rev.2.CFN

—Most recent projects

C:\Electrical\Solution Architect\Eliwell\Exercise\Thermostat Exercise\rev.2\Thermosta exercise rev.2.CFN
C:\Users\SESAS4552\Thermostat New\Thermostat Mew. CFM
C:\Users\SESA94552\Thermostat\ Thermostat, CFM

Add new device to project |

EEE PRl Default Address
S e Bl range is between
E Keyboard EVK. 476 1 t 5
FreeEvaolution EVP 489 o
Expansion EVE 460
Freesmart 412
FreeSmart Modbus Master 542

Metwork scan ﬁ Advanced <<

Protocol:

Baud range:

4 Address range:

Line canf:

[ss00 [~ [s7600
FO

Start Scan

Stop Scan

(| Device] version| Application|Version| Address| Baud rate]




Connection to M1710 ﬂ

To download the IEC applications of STUDIO from the PC to the SMART:

Prog mmeming
ek ,
TR LA _—
T

Parameter map Parameter map
IEC application v - IEC application v - || IEC application v -
BIOS v - BIOS v - BIOS v -

Note: in “Direct”, SMART must not BE connected to earth
- It can switch on SMART without external power supply



Connection to SMART E

— General
SMART Name:  [Freesmart
Preliminary operations Fe version: | 2L “
In order to download the application correctly: — Communication
1. connect the DMI hardware interface to the PC. |Pot=: | EWDMI Settings _|
2. Make sure that the driver is installed e : — I osabe communicas

Baud rate: | 38400
Press Settings (Device ik Manager Conig 100280 =)
The COM port must previously have been e
read/set in “Peripherals Management” ﬁ e
(see Reading the DMI interface COM port) HosTe? ﬂ
to be recognized. If there are errors, refer to the n _ _
paragraph “DMI interface connection error”. _De;ir.pﬂ;npmpmﬂ e |
* the COM settings must be set on all of the workspaces: Application, Device and User Interface o

T e ||




Protocol Configuration E

e For SMART select EWDMI or Modbus*. If the protocol is not activated
press the Activate button

e The value selected for the COM port will be saved and will reappear each
time the program is accessed, until it is changed.

e The properties are visible and can be edited from the panel Communication
> Settings > Properties**

DMI Configuration v10.0.28.0 = *in the case of Modbus for /S models only with maximum speed
P , 19200 baud. TTL not for use. NOT POSSIBLE TO UPDate the BIOS.
rotocol settings _ _
St ICOM13 E obviously, the protocol must be activated beforehand
Baudrate | 38400 - : :
Factory default configuration:

Frame settings IE,BJ j
 Protacol settings Address:1, Baud rate: 9600

s — E,8,1 (CF30=1, CF31=3, CF32=1)

Timeaout |1EIDEI

QK Cancel | D ﬁql Qei| R w gt I-'IHIEI|E|@|@||J||&=

'De ' Connect to the target



DMI interface connection error
Error opening serial port
If the “Error opening serial port” message appears, proceed as follows:

1.Check that the COM port setting in the program is the same as one read in
the COM port reading by the DMI interface.

2. Check if Com Server is opened when you try to connect to Smatrt. If not
disconnect TTL cable, USB port and reconnect first USB and then TTL.

r '
' r#f ' COM13 Server v10.0.28.0
Settings 9600.E.8.1
(=]

3. Repeat the DMI Detection function.



Target and Free Studio ﬁ

Parameters needed for correct connection between the SMART target and Free
Studio.

| parameter description values default visibility notes
CE30 Modbus protocol controller 1 955 1 3
address
(
’ 0,1, 2 = not used )
3 = 9400 baud Check that the set

4 = 19200 baud values correspond to

CF31** Modbus protocol baud rate 5 _ 38400 baud 3 3 those defined by the
panel

6 =57600 baud . .
Communication >

\ =
N 7 =115200 baud ) g Communication >
Modbus protocol controller 1= EVEN
CF32 . 2 =NONE 1 3
parity o

*COM1 = TTL / RS485 (/S models only): cannot be used simultaneously

5=38400 baud (RS485: not supported)
**CF31 6=57600 baud (RS485: non supported)
7=115200 baud (RS485: non supported)




—
.

Customize SMART Baud Rate -

et L LLLL)

SMART parameters in the CF folder manages the connection between the target and Studio

If the target is “empty”, i.e. there is no IEC application on the device, SMART will display the
message FrEE, otherwise fundamental state is displayed ( )

M174 Sch Eﬁ'gﬁ" | M174 &Q}ﬁlﬂﬁ[ M174 scgrgﬁ'gﬁf

};:: JEE: JEE: ‘=Eiii'1 4+III!!!I’> T 'III' }E:?J}:;? @%Hiiié}g T 'III' - 'III"
" a ooy |(@°° - -8
olelelolelolo) F4 F3 ®0®@ooﬁ F4 | 2 90000600 | Wi

v

F1 F2

F3

To view the parameter menu, press The parameters menu PAr contains The first folder shown is the CF
the Esc and Set keys at the same all controller folders. Press the set configuration folder. Press the set
time. This will open the PAr menu. key to view folders. key to view the folder parameters.

M171 Sch |der M171 Schnelder
F1 Ele F2 F1_0 0 O 2

=<}
n
. LE---- &

B 00006060 " 2 20006060 F4
The first parameter shown is CF30. Use the UP and DOWN keys to Use the UP and DOWN keys to scroll the
To view the value of the parameter change the value if necessary. To other parameters and repeat the procedure
press the set key. confirm the value press the set key. to view the values and - if necessary - edit

To exit press Esc them.



Customize SMART Baud Rate by FS Device

Project
The,mmm;mz Only After Connection has been estabilished:
EE FreeSmart
B
—fﬂ All parameters . . .
Bl Cortiguration I 1. Project »BIOS parameters» All parameters» Configuration
-1 Local - .
) Extended 2. CF31 editing» 38400 bits/Sec.
] Remote
[—]ﬁ I/0 Values
el Local
ﬁ Extended
ﬂ Remote
|, gD Proeecton Passee Protocol parameters are loaded at power up, remember
= pemosta srciserend to switch off controller after changing them.
- Cfg
ﬂ Setting Menu
-4 Recipes
Configuration
Address Mame Value Um Default | Min | Max | Description
3265 CFO1 1 nurm 1 0 1 Select COMA protocol
3272 CF20 ] nurm 0 0 14 Eliwell protocol controller address
§3273  CF21 0 num 0 0 14 Eliwell protocol controller family
53274 CF30 1 num 1 1 255 Medbus protocol controller address
§3275  CF31 5=38400 ~| num 3=9600 0 7 Modbus baud rate protocol
53276 CFa2 1=2400 - |num 1=Even 1 3 Modbus parity protocol
15639 CFBD ﬁ:ggg — | num 0 0 999 Customer code 1
15640  CFB81 4=19200 | |num 0 0 999 Customer code 2
53456 CF50 5=32400 (WL 1=Prezent 0 1 RTC present
15715 Ui26 _?f:gggn 4ams 350 0 999 Key hold time to enable function
165744 uiz7 — num 1 0 255 Installation engineer password
15745  Ui28 2 num 2 0 255 Manufacturer password
15636  Par_POLI 1026 num 0 0 65535 Polycarbonate code




Device Tool- Maln icons

g ~u F s | Ll
DE W HeeE R oEIRE S B3
A
File Edit View Parameters Recipes Options Help -
Do W|/|mocE rRwe B BE s B8l g i
|m I#a | 5 x' EPFS I8 5 1. Continuous read/write by toggle auto
P Dremsa e e FreeSm refresh mode. As soon as value changes,
o i oS prametes _ General it will automatically aligne with the target.
=--§1 All parameters .
) Configurtion Neme:  [Fressmart 2. Select all variables
B Flevrson: [ #1215 3. Read all device parameters
Ll o  communication 4. Write all device parameter
;;;;;Q o protocot | o Settings 5. qunloaql all (PLC & parameter)
) Remote acdress: | I o 6. It is possible to check the firmware
ﬁl Protection Password Port: I s Disable commu ) ] . .
=8 Application ' ' version via information.
=@ Thermostat Exercise rev.l Baud rate: | 9600
0 cro
ﬁ Setting Menu
----- ﬁﬁ Recipes

]

©161O1CIOJ0]0,

F1 F2
r \ \\ 1
F5 Prg
=) (s=)°

CONMECTED

Information
Status:
Firmware version:

412,18

F4




Free Studio Device - Colors

Project

Thermosta exercise rev.2
EE FreeSmart

=8 BIOS parameters
Eﬁ] All parameters

----- ﬂ Local

----- ﬂ Extended

----- ﬂ Remote

[—]ﬂ IO Values
o

----- ﬂ Extended

----- ﬂ Remote

=-E8 Application

..... ﬂ Configuration

ﬁ Protection Password

—

=-[8 Thermosta exercise rev.2

a2 ==

c

‘R wgl Lgl|m

=GRS B85

If the auto referesh is on the
column value is continiously
updated and values are written as
soon as you change them.

...... Kl Cig
Local

Address | Marme Yalue U | Default | hin h2
8336 AlL1 0.0 0.0 AIL1 analogue input
8337 AlLZ 0.0 0.0 AILZ analogue input
8338 AIL3 0.0 0.0 AIL3 analogue input
8339 AlL4 0.0 0.0 AlL4 analogue input
8340 AILS 0.0 0.0 AlILA analogue input
8192 DIl Falze Falze DIL1 digital input
8193 DLz Falze Falze DILZ digital input
8194 DIL3 Falze Falze DIL3 digital input
8195 DiL4 Falze Falze DIL4 digital input
8196 DILS Falze Falze DILA digital input
81497 DILE Falze Falze DILE digital input
8528 Dol Falze Falze Dol digital output
8529 DoLz Falze Falze DoL2 digital output
8530 DoL3 Falze Falze DOL3 digital output
8531 DoL4 Falze Falze DoL4 digital output
8532 DoLs Falze Falze DoLS digital output
8533 DOLE Falze Falze DOLE digital output
8448 AOL1 0.0 0.0 AOL1 analogue output
8449 AOLZ 0.0 0.0 AOLZ analogue output
8450 AOL3 0.0 0.0 AOL3 analogue output
8451 AOL4 0.0 0.0 AOL4 analogue output
8452 AOLS 0.0 0.0 AOLS analogue output
8453 TCL1 0.0 0.0 TCL1 analogue output

Color meanings:

Red: not aligned with the target
Grey: read only data

Blue: value is different from default
Green: data is not visible in the target
Black: aligned with the target

(if auto referesh is enabled)“




Connect to the target and Download All

g
v
=

=G EEEEIE S

S e

EWDevice

File Edit View Parameters ipes  Options  Help

=)

DeWdBacHlrRwy wBFgREy B8

Project o X‘
=8 Thermostat Exercise rev.l
E| E FreeSmart

Em BIOS parameters
Eﬂ All parameters
: {1 Configuration

ﬂ Protection Password

=-E8 Application
-8 Thermostat Exercise revl

ﬁ Cfg

----- ﬁ Setting Menu
m Recipes

1. Connect
2. Download All
3. Write the default

parameter values
4. DMI Blink:
Communicating

MName:

FreeSmart 412 Configuration

—General

IFreeSmart

File version: I 412,15

Protocol:
Address:

Part:

— Communication

I EwDMI
I 1
I COM:5

Settings

Areyou sure you want to download ALL 7

o

Cancel |

[Cpisable communication

EWDevice

. ==

Baud rate: 33400

Informati

ctatus: Download parameters default values into 'FreeSmart' 7

" -
Firmware ve

F1 F2
1 N \\ 1
L \\ ]

|

QK Cancel

» B 0000000 F4

Firmware
BIOS download
Create firmware file




Editing value

1. Be sure to be Connected
2. Set or change the value (Red, not applied)
3. Write the parameter (Black, applied)

DB cEH rwe W DRIEDY B8

CONNECTED ﬁ Setting Menu
Address | Mame Walue Um Default | Min | I ax | F'mje::t
16384  Setpoint C 18.0 15.0 30.0
16385  Differentiation 2.0 C 2.0 05 5.0 Thermosta exercise rev.2
8960  Ambient_Temperator 22.9 C EE FreeSmart
ﬁ Setting Menu El“ BIOS parameters
Address Mame WValue Lm Default | Min | M ax | ﬁ All paramEters
16384  Setpoint 23.0 ‘C 18.0 15.0 30.0 : f] /0 Values
16385  Differentiati 2.0 C 2.0 05 5.0 :
merentiation - f] Protection Password
3960 Ambient_Temperator 229 C

=-[8 Application
: Elm Thermosta exercise rev

DEeE B CH RV WDRIBRSY B 3

- Cfg
Setting Menu @ Setting Menu
Address| Name Value Um | Default | Min | Max | e ﬁ:ﬂ Recipes
16384 Setpoint 23.0 S 18.0 15.0 30.0
16385 Differentiation 20 C 2.0 05 5.0

3960 Ambient_Temperator 26.3 C



Osclilloscope

Setting Menu
Drag & Drop Address Mame Value Um I Default I Min Max

16384  Setpoint 20.0 e 18.0 15.0 30.0 ]
16385  Differentiation 2.0 C 2.0 0.5 5.0
2960 Ambient_Temperator 231 C
Oscilloscope 1 x

HEE B SaEL£0 an ) (5 ES-

Track Umn Min value Max value Curvalue v dine Red cursor Blue cursor | Horz cursor | MNote
FreeSmart Ambient_Temperator
FreeSmart Setpoint




Osclilloscope

14

IEEY

Eer iR B |

Oscilloscope settings

Show grid
Show time bar

Show tracks list

Mame

Sample polling rate
Haorizontal scale

Euffer size

|@BACKGROUND:THERMC

Cancel

Apply

ms Real rate

ma/div 2000

samples

I_Init Yaluefdiv Offset Hide
20 0 O

| & |

Show all values
Graph properties

Value/div=20 » OK
Vertical split




Osclilloscope

Oscilloscope

BHE B & &

27R .
Amsfdive 1227471

_Time diff: 5396675 ms

770 A

PIRY

P

PNR A

N

195 4

104

18R 4

180

BBEG3.E 189431
|
! 4

Track : (| Red cursor | Blue cur.. | Horzcurs.. [ Note

FreeSmart Ambient_Temperator 241.000 205.000 265,000 8 278,000 242,000 273.000
FreeSmart Setpoint 180.000 220000 220,000 5 220,000 220,000 200,000




Debug on-line/Watch

b JA]|E DB 6 ® e+ 1% i@ﬁ

Select variable to watch |

Hysterasis_00
%'TM
- 18 i Setpoint

Differentistion

‘NTC_Probe

i

#
Debug windows list

Symbol to add:

g+ DEEY

| Otput_Heating

Debug windows
Dzcilloscope !I

mbaol

e [NTC_PROBE

mm OUTPUT_HEATING
mm ALARM

— SETPOINT

— DIFFERENTIATION

global
FALSE BOOL global
18 INT @BACKGROUND:THERMOSTAT
2 INT @BACKGROUND:THERMOSTAT

Cancel Ok,




System Local physical I/O watching

Library

sysExpStatus

sysLocalADCs

syskeyFunctions
sysLCDARnaloglnputs
us sysl COLeds
sysLCDStatus

sysLocalDigitallnputs
sysLocalDigtalQutputs

i |sysLocalAnaloglnputs )
li | sysLocalAnalogOutputs

£3

Drag & Drop

J

L1

il |\, Operator and standard blocks

E Target varables

F
Tar

>

‘Watch 2 X

6% b+ | v

Symbaol Value Type

- [] SYSLOCALDIGITALIMPUTS - BOOL[]
mm [0] TRUE BOOL
mm [1] TRUE BOOL
mm 2] FALSE BOOL
m [3] FALSE BOOL
= [4] FALSE BOOL
= [5] FALSE BOOL

- [] SYSLOCALDIGITALOUTPUTS BOOL[]
mm [0] FALSE BOOL
mm [1] FALSE BOOL
= 2] FALSE BOOL
= 3] FALSE BOOL
= [1] FALSE BOOL
= [5] FALSE BOOL

=[] SYSLOCALANALOGINPUTS - INTI]
— [0] 226 INT
— [1] -32768 INT
—_ [2] 0 INT
— [3] -32768 INT
— [4] -32768 INT

- [] SYSLOCALANALOGOUTPUTS - INTI]
— [0] 0 INT
— [1] 0 INT
— [2] 0 INT
— [3] 0 INT
— [4] 0 INT
— [5] 0 INT




Watching Expansion Status & /O

|%|ExclllegalDatasddress
|@|ExcllegalDatavalue
|9 |ExclllegalFunction

4 L)

Likrary 4
ErrAddress ExctdemaryParityErmar
EnCRC Exchlone

ErnData ExcSlaveDeviceBusy
EnException ExcSlaveDeviceFailure
[&@]|ErMone g sysClock

|& | EnTirmeout | =5 ClackErrar

@ EnTx us|sysDisplaybode
ExcAcknowledge gwsEchoStatus
ExcGatewayDeviceFailed (i |swsExpAnaloglnputs

ExcGatewayFathl Inawvailabls

>

Drag & Drop

[i |sysExpAnalogOutputs
] sysExpDigitallnputs
sysExpDigitalOutputs

sysExpStatus

4| [\ Operator and standard blocks

P
ll Targetvariables !TE

Note. In case of loosing communiucation
between Base & expansion:
All DO's =0

All DI's = False

All Probes =

1. It can use as communication alarm variable

-32768

2. They can only use in watch

>

|68 [ v+ | v
Symbol Value Type Location
mm SYSEXPSTATUS FALSE BOOL  global

- [] SYSEXPANALOGINPUTS - INTI]
— [0] 0 INT
— [1] 0 INT
—_[2] 0 INT
— [3] 0 INT
— [4] 0 INT

- [] SYSEXPAMALOGOUTPUTS - IMTI]
— [0] 0 INT
— [1] 0 INT
— [2] 0 INT
— [3] 0 INT
— [4] 0 INT
— [5] 0 INT

- [] SYSEXPDIGITALIMPUTS E..
mm [0] FALSE BOOL
= [1] FALSE BOOL
= [2] FALSE BOOL
mm [3] FALSE BOOL
= [4] FALSE BOOL
mm [5] FALSE BOOL

- [] SYSEXPDIGITALOUTPUTS B..
mm [0] FALSE BOOL
mm [1] FALSE BOOL
= [2] FALSE BOOL
= [3] FALSE BOOL
mm [4] FALSE BOOL
== [5] FALSE BOOL




Physical /O monitoring via

‘.
& S

W17 E‘H‘iﬁlﬂ"

! __F2 F
A &%%@ﬁ@@ esc L '-EE

'I'1
_l.

I—|

[j VOO

set ’
_J 1T RE}"}H‘!,’

E1 "L Eal SCWGI'

‘@ 399,

- o
B 9000000

___#
CPLLLLCILLLL

||||||



"States” menu

—
v

[% o= é

et LT LLLL]

I 1T

— F1 S SPEEE g
: — Fﬂ r 4 D,
zﬁ%&%@%@% %? Ff FrEtE v !q_'____..1; 3
;8;3_8;8;& il @ 9000800 @ olalelolololy F4
VOOOOOD | [set] |
. F4J
Label Description Change
Al AlL1 AlL2 AlL3 AlL4 AILS CONTROLLER analog inputs i
Ai AIE1 AIE2 AIE3 AlE4 AlES EXPANSION analog inputs(§) i
Al Air1 Air2 DISPLAY analog inputs i
di diL1 diL2 diL3 diL4 diLS diLB CONTROLLER digital inputs i
di diE1 diLE2 diE3 diE4 diES diEg EXPANSION (§) digital inputs )
AD tCL1 AOL1 AOQL2 ACL3 | AOL4 | AOLS CONTROLLER analog outputs )
AD tCE1 AOE1 AQE2 | ADE3 | AOCE4 | AOQES EXPANSION (§) analog outputs i
dO dOL1 dOL2 dOL3 dOL4 | dOLS | dOLEG CONTROLLER digital outputs )
dO dOE1 | dOE2 dOE3 dOE4 | dOES | dOEG EXPANSION (§) digital outputs )
CL HOUr | dAtE YEAr Clock YES
AL Erd5 Erdb Alarms i




System Local Keys

F1 F2
rﬁa \kk EB1
F5 \ \ Prg
LEB §§& EBJ

F3

0J0JO10J0I0)0,

Fa

4x|

i?DE

1 | 3 |’I.l Operator and standard blocks ]|.l Target varables J{

62 || v
| Value Type

=| [] SYSLOCALKEYS BOOL[]
mm [(] TRUE BOOL
mm [1] FALSE BOOL
m [¢] FALSE BOOL
mm 3] FALSE BOOL

P
m View ocbject properties

S

Mame: sysLocalkeys
Type: ARRAY[0..3] OF BOOL
Address: %MX20.0

Description:
Local Keys Current Status: [0]=UP [1]=Esc [2]=Down [3]=Set




Definitions

Resources . . N .
Configuration H Address Mame Display label Device type Application type LInit Format Read anly
|:i|..I FreeSmart 1 2960 Lpcounter_Trigger UTGR Boolean BOOL False
El Modbus chjects
@ EEPROM Parameters
----- B Status variables
@ Enums
43 BIOS Parameters Status Variables
L Add [ o Remove = Recalc
H Address Mame Display label Cevice type Application type  Defaultvalue Lnit Format Accesslevel Fead only
1 |8960 Ambiant_Temp ATmp Signed 16-bit INT "C WY Always visible True
2 |8961 Counter_Current_‘Value CCV Signed 16-bit INT Always visible True
3 8962 Pulse_Generator_Period PGP Signed 16-bit UINT 5 Always visible False
Resources

Configuration
EII FreeSmart
EI Maodbus objects
ﬂ EEPROM Parameters
&g Status variables

‘ﬁE Enums

...£{™ BIOS Parameters

[d Add [d Remove = Recalc

H Address Mame Display label
1 |16384 SetPoint SetP

2 |16385 Differentiation Diff

3 16386 Counter_Preset Value CPY

EEPROM Parameters

Device type Application type  Defaultvalue in Max Scale Offset Unit  Format Accesslevel

Signed 16-bit INT 180 150 200 1 0 G HOLY  Always visible
Signed 16-bit INT 20 5 50 1 0 *C HOLY  Always visible
Signed 16-bit INT 5 1 10 1

Always visible



System Local Key Program

E|-- HWVAC_Exercise Project
@ Programs
11|23 Function blocks
Functions
Global vanables
t Global shared
El Tasks
5-4% Timed
----- @ Thermostat
| m

----- ++ Background

Syslocalkeys[0] stands for F1

FALSE| sysLocalKeys[0] Output_Cooling|FALSE

Syslocalkeys[1] stands for F2

SysLocalkeys[?] stands for F3 Up_Counter_

sysLocalLeds[11]|0
Counter_Cutput |FALSE

Counter_Current_Value |

FALSE [UpCounter_Trigger
FALSE [sysLocalKeys[2]
5| Counter_Preset_Value

SysLocalKeys[3] stands for F4 Timer_Pulse_0

FALSE [sysLocalKeys[3]
5| Pulze_Generator_Period

sysLocalLeds[12] |0




Chapter 8

Remote LCD Display

Goals:

Mirror Ambiant temperature & Set point in
LCD

lcons activation
Monitor LAN
Configure embedded analogue Inputs




Hardware Description 13

1 - Front frame

2 - LCD graphic without backlight

3 - 5 Configurable function keys

4 - F1: equivalent to long press on UP arrow key

9 - F2: equivalent to long press on esc key

6 - F3: equivalent to long press on DOWN
arrow key

7 - LAN Expansion bus

8 - Configurable analog inputs port

9 - Cable access




ArCh iteCtU e SMC / SMD / SMP SME

®

rI:- \ \ Fry

I |
() 0202000 [«
& S

11 1213
BK GND BK GND BK GND |
BU SIGNAL BU SIGNAL BU SIGNAL
RD=12V RD=12V RD—=12V
GND
+12V
LAN

Maximum configuration : 1 CPU + 1 Expansion
(SME__ ) + 1 LED display (SKP10) + 1 display

(SKP22 or SKW22)




. ] o . )
Pin-out descrption 2 st 283 (50
i_ ''''''''''''''''' |y T T .
. : I !
@I GND AIR1 AIR2 GMND +12V LAN \@ E END AIRT AIR2 i i GND AIR2 +12V i
mms@@@ AL | 2]ole] | i[¢lele e]9le] |
| B R B | Lo |
L E L iDigital | ! !
£y input . |
K ! = i
! Pl [
[ SKP 22 i NTC | INTC example of |
E | Transducer !
1 | | 1
| 1 '
2 Z | | |
T B !
TM171DLCD2U Description
AIR1 AIR1 NTC/DI on-board analog input
AIR2 Remote Probe | Remote analog input configurable as NTC* / 4...20mA / DI
GND Ground
1 GND / black GND / black
2 Signal / Blue Signal / blue
3 +12Vdc /red 1182:\’:'1 i;r:';\i«;er supply from Controller (the transducer can be powered from the +12Vdc

* SEMITEC 103AT (10Kohm / 25°C) type




Remote 1/O Cfq.

5 2
§| g | %8| 8 £ |2 ; 8 |3
4| g | 28| @ |alel £8 3| 5 5 e | 2| =
3| 5|28| £ (5|% 28 3" 2 |§|3
i 2| B < (2 % a
o o
-
CE | ce73 | 53837 | woRD 53633 [0 | RW :‘:;:"9 output TCE1 phase| ., o 27 | Deg
CE | CE74 | 53838 | WORD 53624 |2 | RW ::i'::““ output AOE1 phase | . o 27 | Deg
CE | ce75 | 53839 | woRD 53635 |2 | RwW :‘:i;"““ output AOEZ phase | , ., 27 | Deg
CE | CE7S | 53840 | WORD 53636 | 0 | RW | Analog output TCE1 pulse time | 5 . 40 10 HES-:
CE | CE77 | 53841 | WORD 53637 | 2 | mwy |AM3leg output ADE1 pulse| ., 10 a8
time pse
CE | CE72 | 53842 | WORD 53638 | 2 | pw | Analog output ADEZ pulse| . . 10 oe
time ysec
Type of lecal analog input Airl \
= [O= Probe not configured
cr | croo | 53760 | woORD 53609 | 2 | RW 0..2 0 | num
= 1 = Mot used
- 2=NTC
Type of local analag input AIR2
= [= Probe not configured
- 1=Dl
Cr | Crl1 | 53761 | WORD 53610 |2 | RW |- 2=NTC 0.7 0 num
- 3=4 20mA
« 4 8= Mot used
- 7=0.20mA Z
cr | crio | 15874 | woRD 1| 53811 | 1 | pwy | Loc3l analeg input AIRZ full- | Crif ... 0 | num
scale value il
cr | cri1 | 15876 | woRD 1| s3g12 | 1 | mwy | L3l analog input AIRZ start | 260 0 | num
of scale value Crid
cr | crzo | 53770 | WORD 1| s3g13 | 1 | gy | Loc3l analog input AR diffe- | -120... | *C
rential 12.0
cr | crzt1 | 53771 | woRD -1| 53814 | 1 | pwy | Local analog input AIRZ diffe- | 120 .. | 50 lopp

rential

12.0




Remote LCD display BIOS Param.

|Hesources EID‘E P-EI'-EI‘I'I'Et'EI'S
Configuration
E|I FreeSmart
=-E8 Madbus objects I] Add
&% EEPROM Parameters
----- 2} Status variables

2 Enums MName Defaultvalue Description
& BIOS Parameters

H
"EL Menu Prg 1 CROO 2=NTC AR analogue input type
P4

----- Menu set CRO1 3=4-20mA AlR2 analogue input type
=88 10 Mapping

[ = Remove

& Alarms
&g Help




Remote I/O mapping+EEPROM

Resources

Configuration

E‘I FreeSmart

|_:_| Modbus chjects

Il u||

Remote I/0 Mapping

.4 EEPROM Parameters H Mame Variable Type Description
B status varizbles 1 |AIRT INT AIR1 analogue input
E 29 Enums
..{% BIOS Parameters 2 AIRZ Humidity_sensor  IMT AIRZ analogue input
----- Menu Prg |
----- Menu set
E—:IE":.—' I/ Mapping
E‘:'—. Local
Resources HE" Futended
Configuration -5 Remote
E|I FreeSmart ¥ Alarms
El Modbus chiects g Help
ﬂ BIOS Pararmeters
EEPROM Parameters
L4 Add | 4 Remove | Recalc
H Address Mame Display label Device type Application type  Default value Min Max Linit  Format Accesslevel
1 16384 SetPoint  SeP Signed 16-bit IMNT 180 150 300 “C KLY Always visible
2 16385 Delta Dlta Signed 16-bit IMNT 20 15 50 “C KLY Always visible



Status Variable declaration

Resources
Configuration
EI I FreeSmart
EI Modbus objects
----- a EEPROM Parameters
..... E‘ Status variables

] ENUMS
48 BIOS Parameters

Status Variables
L& Add | = Remove i Recalc
H Address Mame Display label Device type Application type LInit Format Read only
1 8960 Ambiant_Temp ATMP Signed 16-bit INT C HOOLY True
2 8961 Humidity_Local_LCD HLUMD Signed 16-bit INT % XYY True
3 8962 Temp_Probe_Error Signed 16-bit BOOL True




Assinging Physical Input 2 Status Var.

Pt Rx [T

....... E‘ Hystersis

------ B@P Remote_Display
Ea....lg ;Te;rr:ustat | Humidity _Sensor Humidity_Local_LCD
....... obal vars

[ ‘9[3 B Variables

= Tasks
=4+ % Timed

o - f Themostat]

..”jf] Remote_Display




Remote Display Icons

A10 1n dﬂg— A13
90:&**

_AS82 _ A38 __ AS4 _._._ASS5 _



lcons Vector

A19 has priority on A25/A26,

I.e. if A19 is on the other two
are forced off.

Simbolo / icone

SYSLCDLED[0]=1

Acceso
lampeaaiante

SYSLCDLED[0]=2

SYSLCDLED[2]=1 SYSLCDLED[2]=2
A4 Nero SYSLCDLED[3]=1 SYSLCDLED[3]=2
A5 Nero SYSLCDLED[4]=1 SYSLCDLED[4]=2
Ab Nero SYSLCDLED[5]=1 SYSLCDLED[5]=2
A7 Nero SYSLCDLED[E]=1 SYSLCDLED[6])=2
A8 Nero SYSLCDLED[7]=1 SYSLCDLED[7]=2
A9 Nero SYSLCDLED[8]=1 SYSLCDLED[8]=2
Al0 Nero SYSLCDLED[9]=1 SYSLCDLED[9]=2
Al1 Nero SYSLCDLED[10]=1 SYSLCDLED[10]=2
Al12 Nero SYSLCDLED[11]=1 SYSLCDLED[11]=2
Al3 Nero SYSLCDLED[12]=1 SYSLCDLED[12]=2
_AM ero SYSLCDLED|[13]= SYSLCDLEDIT3]=2
Al15 Nero SYSLCDLED[14]= SYSLCDLED[14]=2
Al6 Nero SYSLCDLED[15]=1 SYSLCDLED[15]=2
Al7 Nero SYSLCDLED[16]=1 SYSLCDLED[16]=2
A18 Nero SYSLCDLED[17]=1 SYSLCDLED[17]=2
A19 Nero Managed by NOT USED
WriteClockLCD
A20 Nero SYSLCDLED[19]=1 SYSLCDLED[19]=2 |
A21 Nero RESERVED RESERVED
A22 Nero Managed by Managed by
WriteClockLCD WriteClockLCD
A23 Nero Managed by Managed by
WriteNumLCD WriteNumLCD
A24 Nero Managed by Managed by
WriteNumLCD WriteNumLCD
l A25 Nero SYSLCDLED[25]=1 SYSLCDLED[25]=2
MNero = =
A27 Nero Managed by Managed by
WriteNumLCD WriteNumLCD
A28 Nero SYSLCDLED[27]=1 SYSLCDLED[27]=2
A29 Nero SYSLCDLED[28]=1 SYSLCDLED[28]=2
A30 Nero SYSLCDLED[29]=1 SYSLCDLED[29]=2
A31 Nero SYSLCDLED[30]=1 SYSLCDLED[30]=2
A32 Nero SYSLCDLED[31]=1 SYSLCDLED[31]=2
A33 Nero SYSLCDLED[32]=1 SYSLCDLED[32]=2
A34 Nero SYSLCDLED[33]=1 SYSLCDLED[33]=2
A35 Nero SYSLCDLED[34]=1 SYSLCDLED[34]=2




WriteNumLCD

i [F——
E'ﬁewnh}ect opertie: »
Mame: WriteMumLCD g
Type: Function
Mame Type Group Description T
Return Value: UsinT & WriteClockLCD Functicn Convert a nurnber expressed as ...
Language Type: WriteMumLCD Function Write string to LCD Ijl
& WriteStringLCD Functicn Write string to LCD il
Description: : : S
Wite string to LCD i | » |’l.l Operator and standard blocks ]|.l Target varables ]|.l Target blocks J{ basic ]|.l Requl and Control ]|.l Application J.Ir
Input:
Hame Type Description
data DINT Mumberto be displayed
dp LISINT Format: 0=3300 1=200Y 2=
blink USINT Blink: 0=04ff 1=0n
display LISINT Display: 1=Left 2=Right




WriteClockLCD

p =1 View object properties

Mame: WriteClockLCD
Type: Function
Return Value: USINT
Language Type:

Description:
Convert a number expressed as minutes into farmat hhcmm and write it on left display of LCD

Input:

Description

Mumberto be shown with format hh:mm

Blink: 0=0ff 1=0n

Mame Type Group  Description i
WriteClockLCD  Function Convert a number expressed as minutes into format hhimm and write it on left display of LCD

I writeMurnLCD Function Write string to LCD

I WriteStringLCD  Function Write string to LCD (H

A [, Operator and standard blocks | Target variables | Targetblocks | basic ) Reguland Control |} Application [




WriteStringLCD

CECEE )
Name: WriteStringLCD MName Type Group Description a
_ & WriteClockLCD Function Convert a number expn

Type: Function ] ] ) )

T WriteNumLCD Functicn Write string to LCD G'
Return Value: BOOL WriteStringLCD  Function Write string to LCD -

. L [ — ;

Language Type: 4 | » [, Operator and standard blocks |, Target variables | Target blocks

Description:
Write string to LCD

Input:

Hame Type Description
StrDsp STRING String to be displayed
Blink USINT Blink: 0=04 1=0n
display LISINT Display: 1=Left 2=Right




LCD lIcon’s assignment...

...... BEP Remote_Display
+--B8P Thermostat

....... @) Global vars
EEI----- A Variables

|—:-| Tasks

B4+ ¥ Timed
w.”f Thermostat

Right Side, Large size 7 segment

Ambiant_Temp

Digital Qutput 1 Status

Output_Cooling sysLCDLeds[0]

Lef Side, Small size 7 segment

Coooling Mode

Output_Cooling sysLCDLed=[12]




...LCD Icon’s assignment

Digital Qutput 2 Status

sysLCDLeds[1]

Hazard symbaol, Probe diconnection detection

sysLCDLeds[15]

Auto Mode

sysLCDOLeds[14]

Unit Measurement, Right Side, Big Size

sysLCDLeds[19]

Unit Measurement, Left Side, small Size

Thermometer Symbaol




Watching/Monitoring LCD icons

Library
Mame Type Address Size  Group Description
Li | sysLCDAnaloglnputs  INT TelW21.0 2 Analog Inputs  LCD Analog Inputs
(us[sysLCDLeds USINT _ %QB200 35 Ledsstatus __LCD Leds Status
t¥| sysLCDStatus BOOL FaMX7.0 1 Peripheral LCD peripheral status

< |

L)

3

d | b |‘I.l Operator and standard blocks ]|.L Target varables ﬁarget blocks :|.l basic :|.L Regul and Cortral :|.l Application

MName: sysLCDLeds

Address: %QB20.0

Description:
LCD Leds Status

Type: ARRAY[D..34] OF USINT

&
m View object pmperﬁ&!

‘Watch B x
65 b | v
Symbol Value Type Location

- [] 5YSLCDLEDS - LISIMTI]
l— i] 1 USINTI

— [1] ] LSINT

— [2] 0 USINT

—[3] 0 USINT

— [4] ] LSINT

— [5] ] LSINT

— [B] ] LSINT

— [7] 0 USINT

— [8] ] USIMNT

— [9] ] LSINT

— [10] ] LSINT

— [11] 0 USIMNT
e SINT)

— [13] ] LISINT
(=14 1 USINT )

— [15] ] LSINT

— [16] 0 USIMNT

— [17] ] LSINT

— [18] 0 LISIMNT

— [19 1 LISIMNT

— [20] LSINT

— [21] LSINT

— [22] LSINT

— [23] LSINT

— [24] USIMNT

{— 23] USINT |

0
0
0
0
0
1
— [26] 0 USINT
f—127] 1 USINT |
0
0
0
0
0
0
0

— [28] USINT
— [29] USINT
— [30] USINT
— [31] USINT
— [32] USINT
— [33] USINT
— [34] USINT




Watching/Monitoring remote |/O

Library I x
Mame Type Address Size  Group Descripticn i
El sysLCDAnaloglnputs  INT 2alW21.0 2 Analog Inputs  LCD Analog Inputs

sysLCDLeds LISIMNT eB20.0 35 Leds status LCD Leds 5tatus D
sysLCDStatus BOOL M0 1 Peripheral LCD peripheral status -
4 | i | 3

| [, Operator and standard blocks ) Target variables J{_Targnei blocks ]|.L basic } Regul and Control | Applicatior

p
View ocbject properties !

Name: sysLCDAnaloglinputs
Type: ARRAY[0..1] OF INT
Address: %lWw21.0

Description:
LCD Analog Inputs

6>+ | v
Symbaol | Value  Type Location
-I [] SYSLCDAMALOGIMPUTS - INT[]

— [0] -32768  INT

— [1] -32768  INT

|6 | v+ | 2
Symbol Value  Type Location
-1 [] SYSLCDAMALOGIMPUTS - INT[]
— [0 -32768  INT
— [




=
Watching/Monitoring LAN communication

Library o=
Mame Type Address Size  Group Description i | éﬁ | &3 | b
[i|sysLCDAnaloglnputs  INT w210 2 Analeg Inputs  LCD Analeg Inputs 3 Symbaol | Value  Type Location
08200 22 LD Leds otatus mm SYSLCDSTATUS TRUE  BOOL global
KT 0 1 LCD peripheral status -
L 3
4 | v [\ Operator and standard blocks |, Target variables | Target blocks ) basic | Regul and Control | Applicatior
o B EE Y
7 = = Symbol Value  Type Location
View object properties !
mm 5YVSLCDSTATUS FALSE  BOOL global

Mame: sysLCDStatus

Type: BOOL

Address: %MX7.0

Description:
LCD peripheral status




SysDisplayMode

& | ExcSlaveDeviceFailure sysEchoStatus
sysClock Ui | sysExpAnalogInputs
sysClockError Li | sysExpAnalogQutputs
sysExpDigitallnputs

sysDisplayMode

* [ b
¥ | b h Operator and standard blocks :|.L Target variables [ Target

View object properties

MName: sysDisplayMode
Type: ARRAY[D. 1] OF USINT
Address: %MB21.0

Description:
Display mode. It affects the key return code. [0]=Local [1]=LCD. See also KeyLogQutDisplays function




Dashboard

3 3 ggl

Digital Output 2 § Operation Mode Control Mode

Digital Output 1

Unit Measurment

SetPoint

Ambiant Temp. | Unit Measurment



Chapter 9

Target conversion and code import

Goal:
Reuse of existing code and libraries




Convert project from Smart to EVOLUTION

,
[ HVAC_Exercise - Eliwell Free Studic Application - CATrainingExercises\HVAC_Exercise\HVAC_Exercise.plcprj - [Resources]

PR—
-

Ny -

Og| o o=
IE Resources

| Project

= HVAC _Exercize F
I| -1 Programs

New object 3

H (] Function bla PLC Object properties At+Enter
2 Object Browser

(2 Functions
[Z Global variak
. (2] Global share
Tasks

#% Compile F7
Recompile all Cirl=Alt+F7

Generate redistibutable source module

Import object from library

H Library manager
43 Refresh al libraries

Macros 4

File Edit \l"iew[l’lojed] On-line  Debug Window Tools Developer Help

1. Project » Select target

| Selecttarget..

Refresh cument target

Options...

2. EVD
3. Change

B E® fH%bke koA FDREOeDRH (D
FreeSmart Configuration
Display
(sﬁ

4. Save the project

By target conversion,
it is possible to reuse
the existing projects.

|/ Project /= ,{! Resources /

NN

QOGO

—'

Select target

I Awvailable Targets

FreeAdvance 596.2
Free Evolution EVC 477.23

FreeEvaolution EVD 423 23
Free Evolution EVP 4859.16
FreeSmart 412 20
FreeSmart Modbus Master 542 6

— Execution time

Set execution time:

Execution time {ms): |100

—Data export

Select X5LT export filter:

Browse

Cancel

- I
- ¥
Eliwell Free Studic Application .y

Select a new target

Output 7 x| Library dC% This operation requires to save the project.
e 1= v o oewd | (@) Continue the operation?
| [l aBs Function Arithmetic  Absolute
0 warnings. 0 errors. = Z]acos Function Arithmetic  Arc cosin
[+]aDD Operator Arithmetic  Arithmeti
- |[Z]aDR Operator Standard Address of
Find in project } Debug } Resources [ 14 | bl\ Operator and standard blocks | Target variables | Target blocks [ Yes ] ’ Mo
4




onverted project from M1710 to M171

File Edit View Project On-line Debug Window Tools Developer Help

BEE %R % &R EEEEE

B | ol #wmm
Project nx E Resources = Watch B x
=8 Thermosta exercise rev.2 Proje: i | @] pe | v
=+ Programs FreeEvolution Configuration Symbol Value Type Location

*13 Thermostat
-3 Function blocks
~[E] Hysteresis
-1 Functions
= Global variables
2 Automnaticvariables
-2 Mapped variahles
-1 Constants
[ Retain variahles
=1 Global shared
=+ Alarms
-Jug| TempPrabeErmar
-1 Mappings
[i] NTC_Prohe
. Cutgut_Hesting
- Alarm
-1 Parameters
[1] Setpoint
-[1] Difterentiation
= variahles
[i] Amhient_Temperator
=g Tasks — Execution time | ‘ | |
-4} Timed
=¥ Background Set execution time: [

Execution time (ms):

Conversion between Evolution to Smart is not fully
supported (all resources are deleted).

Oscilloscope 2 x

r—Data export
Select ¥SLT export fitter: | Browse Export
Output R X | Library & X || Track Min value Max value Curvalue  w/div  Redcursor [
Preprocessing module TARGET completed. X ABS s COSH [in] LM [RINOT [PlSHR
Preprocessing module MAIN completed. L ACOS [£lor FASIN
Preprocessing Global shared completed. [#]ADD
Preprocessing Menu completed.
Preprocessing basic completed. W= SORT
[=]suB
0 warnings. 0 errors. [ZITAN
[tnb] TAMH
=ILIMIT
< | 1 3 < | [} +
[ Project (o Definiti... f&l Resour... / | « | v [\ Build { Findin project ), Debug ), Resources /| 4| v|\ Operator and standard blocks { Targetvariahles ), Targethlocks ), basic | “ m B

Ready EDIT MODE NOT CONNECTED



Import Objects from library (or Project)

File Edit View |Project | On-line Debug Window Tools Developer Help

@& E| |  MNewobiea 'PREE B #ithBoe ) HERFILEAINS,AIFTDEO
|R50urcs =| Resources
Configuration
B Freebvolution FreeEvolution Configuration
E|-- Modbus objects
429 EEPROM Par FLC Object properties Ai+Erter | 000 0 [EEEE S5 5 S S 5| (e —
----- M Status variab ¥ Object Browser
[—jﬁ@ Enums N ST s
~fH] LEDEnun [#) Compile F7
@ Languag Recompile all Cid+Alt+F7

48 BIOS Parame Generate redistributable source module
[—j Menus
----- Status I"q-l1er1u|
----- Setting Men
=B 170 Mapping Librany manager
-2 Local iz Refresh all libraries
-5 Field Macros N
{8y Alarms

-4l Web Site Select target...

B‘@ Tmp Ctrl, Refresh cument target

@ han Ctrl

=-5F BACnet Objects
..... s i

:. Device . . - e "'\"‘I DO
248 Analog Value Objects : g = 3 (& ¢
.34 Binary Value Objects

-] Caler?darﬂbjects . — Execution time Both dll'eCtIOﬂS, upgrade &
I Multi State Value Objects

% Schedule Objects Set execution time: [_] downgrade are pOSS|bIe, from
----- E&' Motification Class Objects SMART > EVOL UTION

—Data export EVOLUTION » SMART

Select X5LT export filter:

Import ohject from librane |

=

It allows also to import programs, FB, functions from other projects regardless the related target.



Import Objects from Project...

’
[ import PLC object from library...

S

-
m Object browser

4,_.-\'\'-\
@u'| < Exercise » MIT10_Exercise »

- | 4y | | Search M1710 Exercise

Organize * Mew folder

W Favorites
PR Desktop
4. Downloads

L
1= Recent Places

3 Libraries
@ Documents

Jﬂ Music

[ Pictures

E Videos

"M Comnuter

File name:

=y O @

Mame

4 File folder (4)
.. Backup

m

. Download
. PrevicusVersions

. Restore
4 PRIS File (1)

l @ HVAC_Exercise.ppjs -]

Mo preview available,

- i (LI 3

HVAC_Exercise.ppjs -
PLC library files (*.pll}
PLC source files (*.plc)
Single-file PLC proj

All files (=)

iSiﬁLe—ﬂlre PLC EIQ'E files (".E hd

1. Select *.ppjs file type
2. Select desired project (SMART)

3. Select desired program & FBD
4. Import Objects

Ohjects filter
Erograms Operators
[¥] Function Elacks
[¥] Eunctions Standard functions
[¥]ariables Local wanables
¥ Usertypes Basic types
Check all I [ Check none ]

Other filters

*

Mame

Location All

Library
Vars type Al
Cancel ] [mport Dbjec:ts]

7t

Enable merge mett

i Fl Thermostat

l Select all ] [Selec:tnune




...Assign to Task (in case of program)

=8 PLC Project File Edit View Project On-line Debug Window Tools Developer Help

=0 Programs “ BEE -~ s 2B HL SR ERREEFEELDE B aESEEHR 0

[ SJAU B DB -] 50 &% T [ AP O 3 6 /6 () D EE B h B
1 x Resources I% Global variables J main

-1 Global variables

-1 Global shared

=8 PLC Project
=+ Programs

|—__-,.. Lasks -'ﬂ: Thermostat 20000
----- ¥ Timed &1 Function blocks
EI{} Background ..[23 Functions
q rrain [:| Glohal variablas
------ +¥ Boot -1 Glohal shared
...... {} Init

Add program
Task properties
Task configuration

1. ? Means that program is not assigned to any task

2. Tasks » Background » Add program

L ‘ﬂ'}

‘!}3




Assigning imported program to the task

-
m Object browser

Ohjects filker

Programs
Function Blocks
Functions
“ariahles

User types

Check all

Cther filters

Dperators

Standard functions
Local wariahles

Basiciypes

Check none

Name *

Location IAH
Library [ Al
Yars type l»‘-\ll

Cancel l [ E.

Mame

"B main
i - | Thermostat

Project
=8 PLC Project
EII:I Frograms ﬁ
» ai- Thermostat
---[:I Function blocks
-] Functions
-1 Global variahles
---[:I (zlobal shared
EI Tasks
----- ++ Timed
IZ—JG Background

I"H Thermostat |

----- ++ Boot

1. Select the desired program
name p» OK
2. The ? Disapeares in prgrams

3. It will assign to to desired
task (delete non-required
programmes)




Link libraries...

= = = - = - - | Project library list ﬂ‘
File Edit View |Project| On-line Debug Window Tools Deve
|i KT MNew object 3 Name Link Add
basic chprogram files (x86)\eliwell\free studi...
[} SR ﬂ B Femaove
Project
=-E8 PLC Project
&1 Pragrams UnLink
B8 Function bl View FLC Object properties Alt+Ertter
i . Relink
(1] Functions | #% Object Browser
5 r ™y
[:I Global wari 4 Compie - @3 Open ﬁ
D Global sha tid  Recompile al
H-E8 Tasks = Lookin: || Libra - ; = e
- (Generate redistributable source module v @ ' .
i ] P Mame Date modified * | Type Size it
Import object from librany =~
e || GasDewPoint.pll 31/10/201212:31 ...  PLL File 151
: RecentPlaces | pqath for SMART v 1.pll  08/01/201310:24..  PLL File 11
|5 7| Library manager | _
Refresh ol b - || Modbus_IEC +1.pll 15/0772013 %57 AM PLL File 11
Rl Hetesuei . || Modem_IEC.pll 27/07/2012 317 PM  PLL File 6l
Macros C Desktop || MPbus_IEC.pll 16/03/201211:13 ...  PLLFile 7170
o7 — | | PIDrequlators vl S.pll 11,/06/2013 3:35 PM PLL File 391
Ehrd o U;EJ (| PIDregulators v1 6.pll 22/10/2013 2:19 PM__ PLL File 451
e Libraries Profibus_iec.pll 16/03/201211:13...  PLLFile 315
] P
Options... || smarthbics.pll 10/10/201311:54 ... PLL File 34
Eﬂr& || StrLib.pll 10/05/2013 5:24 PM PLL File 51
Computer | |tempprobes130318.pll 15/03/201311:31 ...  PLLFile 821 _
1. Project » Library Manager ‘-1_ <| I |
2. PrOjeCt Library ||St u File name: PlDrequlators_w1_6.pll -
Metwork
3. add/remove Files of type: [PLC Library files (") - | Cancel |
4. Un“nk/Re“nk [ Open as read-only




...LINk Libraries

. e

Project library list

MName Link Add
hasic chprogram files (861 eliweall\free studi.
[ FlDregulators_w1... CAElectical\Salution ArchitectHVAL.. Remave

UnLink

Felink

Close

Library

¥ P_D_Light_Timed
£ F_D_Timed

£ FI_Light_Tirmed
f# FID_Light_Timed
£ FID_Tirned

£ Pv_Timed

« | v [\ basic | PiDrequlators_w1_F |{




Chapter 10

Methodology:

Goal:

Navigation between the SW, application,
device, connection & familiarizing with their
abilities




Free studio/unique programming software

In Unique software suite for Smart and Evolution

T ey L
nnnnnn Toee Tummilo

ot

Launch free e T T
Studio

§ et ot TS T T

mn

Evolut

1N



Software suite presentation

Smart+Evolution Evolution

icon

(link) description

icon
(link)
Application i Connection
development tool c (0) development tool
for Smart & Evolution : for Evolution

¢ Device User Interface
D e development tool
3 for Smart & Evolution

for Evolution

development tool
Simulation
development tool
for Smart & Evolution




Smart Project Architecture

e Application is the programming starting point.

e Device is used to download the overall compiled project and it is the only tool able
to write EEPROM parameters.

e From Application it will always be possible to open Device directly without having
to launch the program using the FREE Studio icon.

DOW”IOad COde

& €
— — ) Fls
Download Download @

Simulated Code & F el
EEPROM EEPROM




Tools workflow/Optimized

Download < >Down|oad
Code & EEPROM Code & EEPRO

lololololelolv)
F3




Evolution Project Architecture

e Connection is the entry point for all development activities.

e Device is used to download the overall compiled project and it is the only tool
able to write EEPROM parameters and the master connectivity configuration

e Application can download only the algorithm and the EEPROM parameters
and Status Variable definition. — ETem—

e Ul can download only the HMI to EVD s &
® UI can Open SI as We” .(//7 Run ModbusCustermnEditor
ace% Open with Device

m(___

~
Dpwnload ~ Download Code,
Simulated HMI & EEPROM

EEPROM

‘‘‘‘‘‘‘‘‘‘
----------------------
---------------------

--------



Tools workflow/Optimized

Do
Co

---------------------
-------------------

chmis Opticns  Help

< Open with User Interface >

wnload < >Down|oad
de & EEPROM Code & EEPRO

Build
Import EDS

Run MaodbusCustomEditor

Open with Device

----------



Chapter 11

Fan Management

Goal:

Manage 3 fans base on analogue input
configuration




Physical I/O assignment

Local I/0 Mapping

@

£

Fan Management Function Description: # Name Variable Type Description
Fan Management enable by DIL1=True 1 |AILY MNTC_Probe INT AIL1 analogue input
2 |AL2 INT AIL2 analogue input
If AI3P <=3.3V => Fan1=0ON 3 [az Potentiometer AIZP INT AIL3 analogue input
If 3.3 V<AIZP<=6.6 V=>Fanl & 2=0N 4 (AlL4 INT AlL4 analogue input
. _ 5 ALS INT AILS analogue input
If AI3P > 6.6 V => Fanl'z & 3 =ON 6 |AILG INT AILG analogue input
If AISP =-32768 => Alarm=0ON & Fans=False 7 loii Fan_Start_Stop BOOL  DILA digital input
Monitoring AI3P by the gauge that is 8 D2 BOOL  |DR2 dighal input
3 |DIL3 BOOL  DIL3 digital input
connected to the AO1P (0'10 V)- 10 |DIL4 BOOL  DIL4 digital input
11 |DILs BOOL  DILS digital input
12 |DIL6 BOOL  DILE digital input
13 |DILT BOOL  DILT digital input
14 |DIL8 BOOL  DIL® digital input
15 |DOLA Output_Cooling BOOL  DOLA digital output
16 DOL2 Alarm BOOL  DOL2 digital output
Resources 2 x 17 fHos Fan_Alarm BOOL DOL3 digital output
Configuration 12 |poLa Fan1 BOOL  DOLA digital output
&= FreeEvolution 19 |poLs Fan2 BOOL  DOLS digital output
-8 Modbus objects 20 |poLs Fan3 BOOL  DOLG digital output
m-ER Menus 21 |ooL7 BOOL  DOLT digital output
EIE‘:—: /0 Mapping 2 \aoL1 Gauge_AO1P INT AQL1 analogue output
- 73 |AOLZ INT AOL2 analogue output
- 8 Field 24 |Aa0L3 INT AOLZ analogue output
& Alarms 25 |AOL4 INT AOL4 analogue output
&3] Web Site 26 |MOLS INT AOLS analogue output
- 55 BACnet Objects 27 |FDI_counter UDINT  FDI Input counter
28 |FDI_frequency UDINT  FDI Inputfrequency
23 |FDI_value BOOL  FDIInputvalue
30 |FDI_reset_counter BOOL FDI reset input counter value




BIOS Parameters/Al* Configuration

|R|5nun:|5 2 X|
Configuration BIOS Parameters
EE FreeEvolution
|_=_| Modbus objects
‘e EEPROM Parameters G Add I] Remove
----- B} Status variables
/% Enums H Mame Default value Description
g = BIOS Parameters 1 |cfa_ai3 4=0=10V Type of analogue input Al3
+]--|I=[A M
E; U;"r:l:ppmg 2 |Full3caleMin_Al3 0O Firstwvalue analogue inputAl3 scale
¥, Alarms 3  |Full3caleMax_AI3Z 1000 Lastvalue analogue inputAl3 scale
@] Web Site 4 |Cfg_AD1_ADS 2=Voltage modulation Type of analogue output AQ1/AQS
H-5ef BACnet Objects )
& |Cfig_al Z=NTC{103AT) Type of analogue input Al




New program creation

m Thermostat Exercise M1 1PM - Eliwell Free Stuc rNew program M1
File Edit View Project On-line Debug
Language
B Loy KW S ] z
. . Eﬁ '}E = E 4 i Eit é @I ) FBD © LD @ 5T ® SFC
[ A B DEODRH -1 -

MName
Project B x ] ﬁ
=-E8 Thermostat Exercise M171FM Project (" on-Management

a VT k N
a3 Functig|__ Newprogam | %
- (3 Functions L Asgsign to [Background -
[:I Global wariahles
=] Global shared
" T [ Ok ] l Cancel
Project o x

EI-- Thermostat Exercise M171FM Froject
Ela Frograms

- Fan_Management

-3 Thermostat

-1 Function blacks

----- (1 Functions

#-_1 Global variahles

-1 Global shared

I';'l-- Tasks

IZ—II{} Background
- Thermostat

ﬁ Fan_tanagement | Click on the magnifying-glass to write the codes.




ooo1 i* Enable-Disable of Fan management by Start-Stop the digital Input (DIL1Y) =)

ooz If Fan_S5Start_Stop = False then

ooo3 Fan3:= FALSE:

noo4 FanZ:= FALSE:

noos Fanl:= FALSE:

0ooR end_1f;

noooy

noosg

ooog (* If the AI3P wvalue is less than 3.33 waolts, then Fanl=0H =)
o010

oo11 if Potentiometer AISF <= 333 and Fan_Start_Stop = True then
o1z Fanl:= True:

oo13 else Fanl := FALSE:

o014 End_If:

o015

0016 (*®* If the AT3P wvalue is less or egual than 6.66 volts or greater than 3.33 Wolts., then Fanl=0H & FanZ=0K=*)

o011y

ool1s 1f Potentiometer ATSP <= 666 and Potentiometer AT3P » 333 and Fan_Start_Stop = True then:

o149 FanZ:= True:;

oozo Fanl:= True:

ooz21 else Fan? := FALZE:

onzz End_If:

onz23

0oz4 (# If the AI3P walue is grater than 6.66 wvolts, then Fanl=0N & FanZ=0M & Fan3=0k=)

o025

0026 if Potentiometer AISP »666 and Fan_Start_Stop = True then:

o2y Fan3:= True:

noZa FanZ:= True:

noZ9 Fanl:= True:

0030 else Fan3 := FALZE:

Sgg; End_If: Fan Management,

0033 (* AI3P disconnection detector =) Enable/Disable OUtpUtS,
o034 . .

D035 if Potentiometer AI3P = -32768 then Al monitoring by AO (0-10 V),
0036 Alarm:= TRUE:; I i i
— R Lo Al disconnection detection codes.
oo3a FanZ:= FALSE;

oo39 Fanl:= FALSE;

o040 else &larm := FALSE:;

o041 end_if:

on4:z

0043 (* Monitoring AISP by A01P wia the 0-10 Vaolts gauge =)

oo44

0045 Guage_AQ1P := Potentiometer AIZP:




Debugging/Watch

Output X

-

Preparing for PLC application download don
Downloading file C:~Electrical~Zolution Archi

B om0 ) G F EREE &

EI-- Thermostat Exercise M171FM Froject
--a Frograms
- Function blocks

------ [ Functions

I:I Global wariahles
=1 Global shared

Booting PLC applicaticon
done.

|[EI warnings, 0O errurs.ﬁ (A

a4 | m | b

4| v [\ Build { Findinproject ) Debug ) Resources [

J;l>-::|

[:l Alarms .

=REE] hanninos |Watch
i | NTC_Prohe i
[ i | Potentiometer_Al3F hi-llid v
-t Fan_Start_Stop symbol Value
-t Output_Coaling — POTEMTIOMETER_ARBP 643
] Alarm = FANL TRUE
[t Fan mm FANZ TRUE
-] Fan? = FANS FALSE
..t Fan3 mm AL ARM FALSE
@ Guage_ADTP ) — GUAGE_AO1P 643

-0 Parameters mm FAN_START_STOP TRUE

=-[1 Wariables

w-E8 Tasks F

Type
INT
BOOL
BOOL
BOOL
BOOL
INT
BOOL

Location

@BACKGROUNMD:FAN_MAMAGEMENT
@BACKGROUND:FAN_MAMAGEMENT

global

global

Sl 3. Drag & Drop the mappings
global . .

global into the watch window.




4 Oscilloscope

Debugging =l=NEIE S =R

/Oscilloscope:
msddiv 3293??.52 : : . : : : : :

-— . et a

cise M171FM

D_ ................................................................................................................................................................................ ;_

T T :
§.42234e+006 1.17161e+007

[NN)

C
C

Track Um Min value Maxwvalue Curvalue v/div  Red.. Blue.. Horzcursor MNote
@BACKGROUMD:FAN_PMANAGEMENT.POTEMTIOMETER_AISP -32768.000 1048.000 643.000  2415.. v @BACKGROUND:...
@BACKGROUMND:FAN_MANAGEMENT.FANL 0.000 1.000 1.000 0.714.. . @BACKGROUMD:...

@BEACKGROUMD:FAN_MAMAGEMENT.FAMZ 0.000 1.000 0.000 0.714.. v @BACKGROUMD:..




Analogue Input Configuration

Project I x
E8 Thermostat Exercise M17T1PM AI'IEIDQI.I‘E Inputs
ElE FreeEvolution Address Name | Value Um | Default | Min | Max | Description
E'“ BIOS parameters 15728  Temp_UM 0="C num 0="C 0 9 Lnit of temperature measurement
£ All parameters 15726 Cfg_Al 2=NTC({103AT) num 2=NTC(1034T) 0 2 Type of analogue input Al
g ‘E‘::’;E:';;';:i?me”t 15727 Cfg_Al2 2=NTC(103AT) num 2=NTC({103AT) 0 2 Type of analogue inputAl2
_____ ) Calibration AD 16728 Cfg_ A3 ﬁ - | num 3=4=20mA 0 8 Type of analogue input A3
@, 157249 Cfg_Ald J=4+20mA MU J=4=20mA 0 a Type of analogue input Ald
..... ﬁ Analegue Outputs V/I 15730 Cfg_Al5 J=4+20mA MUIm 3=4+20mA 0 a Type of analogue input AlS
----- ﬁ R5485 On Board 15721 Cfg_AlG J=4+20mA Mum J=4=20mA 0 a Type of analogue input AlG
----- ﬁ CAM On Board 16736 FullscaleMin_Al3 ] digit 0 -99849 9999 Firstwvalue analogue input Al scale
----- [} RS485 Plugin Passive 15737  FullScaleMax_Al3 1000 digit 1000 -9999 9999  Lastvalue analogue inputAl3 scale
""" ) CAN Plugin Passive 15738 FullScaleMin_Al4 0 digit 0 9999 9999  Firstvalue analogue inputAl4 scale
""" ) RS232Plugin Passive | \4e200  FigcaleMa A4 1000 digit 1000 9999 9999  Lastvalue analogue inputAl4 scale
----- ﬁ Ethernet Plugin Passive . o . .
_____ @ Modem 15740 FullScaleMin_AlS 0 digit ] -99499 99499 Firstvalue analogue input AlS scale
_____ 1 Display 15741 FullScaleMax_AIS 1000 digit 1000 -8999 8999 Lastvalue analogue inputAlS scale
_____ ﬁ BAChet 16742 FullscaleMin_AlG ] digit 0 -99849 9999 Firstvalue analogue inputAlG scale
..... ﬁ /O Values 15743 FullScaleMax_AlG 1000 digit 1000 -9999 99494 Lastvalue analogue inputAlS scale
..... ﬁ Dip Switch Values 16748 Calibration_aAl1 ] *CMO0CSFA0 0 -180 1380 Analogue input Al differential
----- f] Led & Backlight Values 15749 Calibration_aAl2 0 *CHOCFHMD 0 -180 180 Analogue input A2 differential
----- ] System CLock Values 15750  Calibration_AI3 0 digit 0 -1000 1000  Analogue inputAl3 differential
""" ) Protection Password 15751 Calibration_Al4 0 digit 0 -1000 1000 Analogue inputAld differential
e[ Application 15752 Calibration_Al5S 0 digit ] -1000 1000 Analogue input AlS differential
D) HMI 15753 Calibration_AI6 0 digit 0 -1000 1000 Analogue inputAl6 differential
@ HMI Femote
¥ Cfg files
----- [L'j Recipes




Analogue Output Configuration

Project
Thermostat Exercise M171PM

=

FreeEvolution
# BIOS parameters

Elﬁ All parameters

ﬁ Acknowledgement
L f] Calibration Al
..... ) Calibration AQ
ﬁ Analogue Inputs

o8 loge Outputs U/
..... ) RS485 On Board
..... ) CAN On Board
..... 7 RS485 Plugin Passive
..... ﬁ CAMN Plugin Passive
..... f] R5232 Plugin Passive
----- ﬁ Ethernet Plugin Passive
..... ﬁ Modem

..... [ BACnet

..... [ 170 Values

..... ﬁ Dip Switch Values

..... [ Led & Backlight Values
..... ﬂ Systern Clock Values
----- ﬁ Protection Password

F-[8 Application

@ HMI

@ HMI Rernote

¥ Cfg files

ﬁ:‘ﬂ Recipes

| .
Analogue Outputs V/I
Address Mame | Value LIm | Default | Min | I'u'laxl Description |
15758 Cfg_AO1_AQS I 2=Voltage modulatio vI nUm O0=Current modulation 0 2 Type of analogue output ACIADS
157548 Cfg_AOZ 0=Current modulation  num 0=Current modulation 0 2 Type of analogue output AQZ
15760 Cfg_AO3 0=Current modulation  num 0=Current modulation 0 2 Type of analogue output AQ3
15761 Cfig_AO4 0=Current modulation  num 0=Current modulation 0 2 Type of analogue output A4
15762 SubCfg_AOQS ] num ] 0 1 Subtype of analogue output ADS




Chapter 12

Network

Goal:

Expansion connection to the base unit via CAN
BUS



M171P Networking Exercise

Can Bus

LN p—

(11111 S

Expansion

Connect an expansion module to Can Bus,

Configure the physical 1/0
Read/write Digital & analogue I/O
Monitor the communication between base unit & expansion

NOTE: Leave the CanOpen end resistor jumpers only to the endline Devices, in this case EVD1 and EVE1



CANGS
CANH

CANL

Powaer IN

CAN Architecture

Note: Connect GS,H,L of EVD to
GS,H,L of Expansion respectively

DO NOT CONNECT together POWER
OUT, POWER OUT is just for
powering the remote display.




Creating New project's connection

dlivll
4 (IR studio

Studio

Connection

free Studio free Studic f e Studio f e Stu d
Application Connection Device Simulatiol Interf




Connection Configuration

Untitled - Eliwell Free Studio Connection

File Edit WYiew Tools

Options  Help

DE2HE ¢l &9

| Project

=8 Untitled
EE FreeEvolution EVD_1

@ HMI

@ HMI Fermote
--LAN CAMopen

1. Select the base unit, FreeEvolution EVD

— Most recent projects

Add new device to project

FreeEvolution EVD
FreeEvolution EVC
Keyboard EVK

FreeEvolution EVP

B e

423

477

475

439

—

@ Add a new 'FreeEvolution EVD' to project?

2. Validate adding the controller

Project Untitled

o |




Define the Project Architecture

File Edit View Tools Options Help

DEH 2R S
"

Project

== Untitled

General

Mame:

Wersion:

FreeEvolution EVD Configuration

IFreeEvqution EVD_1

Qutput

Ready

v



Saving Connection project

@ Senza titolo - Eliwell Free Studio Connection

File Edit View Teools Options Help

DEH|t =B &2

B

Project 7 x|

Untitled

Eﬂ FreeEvelution EVD_1
""" [ PLC General

A HMI
@ HMI Remote Marne: |FreeEvquﬁon EVD_1
-CAN CANopen

-, RS48S

FreeEvolution EVD Configuration

Wersion: | 423.23

1. Save the connection project
2. A folder with defined name & Name.CON file

will be create in the mentioned directory

&
Save new Connection project

—Project

—
Mame: I hermostat Exercise]

Directory: |C:\Eech'iml‘!5::|uﬁon Architect\Eliwell\Exerdse

oK Cancel |

|| Output




Saved Project

-

Senza titolo - Eliwell Free Studio Connection

File Edit View Tools Options Help
DEH BB ST
=

Project B X|

=8 Untitled
E‘B FreeEvolution EVD_1

i General
LA HMI
@ HMI Remote Name: |FreeEvqution EVD_1

Version: | 423.23

FreeEvolution EVD Configuration

B0000000 Already existing PLC/HMI project can be
linked through the related project field.

If it is empty, a new project will be
created and saved in a folder placed
where the connection project is saved

Dictionay Organization:
When a project is created & saved from CO a
| directory will be create; then if AP created by new

|| Qutput

from CO; adirectory of the project is created inside
the CO directory




o

Project foldering & Saving Procedure Widows

Projects name.CON
must be locate in the

: rojects folder‘s root
Project Folder PTol

4 CON File (1)

N

L

MI1T1P_Exercise COMN
Application Folder Connection Folder 4 File folder (2)
Projects name.PPJS Projects name.CON

-~

Copy/Cut & paste the application
folder inside the connection folder

-
| I,
-3
-;‘
R

i

-1I'.
¥
-' -
-‘r-
-
.

»

&
"
hrl.

i
-

.
.'r-
-

L )

[

Application




CANopen configuration

Untitled - Eliwell Free Studio Connection

File Edit View Tools Options Help

DEH R8BS 7

-]

Project o xl

=8 Untitled

EE FreeBvolution EVD_1
- pLC —Mode
L) HMI
-.{5) HMI Remote O Notused
é....:nll CAMNopen (®) Master (for field)
"E_ R5485 () slave {for binding)
.28 Plugins

— Baud rate

®) 500 Kbjs
) 250 Kbjs
O 125kb/s
) s0Kb/s

— Master Settings

Mode ID (1..122,125): 125

Heartbeat time {ms): IU

Sync COBID: |128

Sync Cycle (ms): |ﬂ

e The CanOpen address of EVD is 125, it
will written in the CONNEC.PAR file, CAN
On Board parameters are not valid if the
Evolution is Master on CAN.

e EVE must be set at the speed defined
here (if changed the devices must be
restarted, Factory default is 500Kb/s)



Add an expansion

Project

J;lx|

EVD
Elﬂ FreeBvolution EVD_1

-5 HMI

@ HMI Rermote
E-CAN CANopen

'C

-
r@ Device catalog

Device name

Version | Description |

E Keyboard EVE
FreeEvolution EVP

Expansion EVE

476
459

Keyboard EVE

FreeEvolution Panel EVP

Expansion EVE

[~ show all versions

Select I

Cancel

Drag & drop from device catalogue to the CANopen

Or

CANopenp» Add P Device catalogued Select the target




Expansion configuration

EVD.CON - Eliwell Free Studic Connection

File Edit View Tools Options Help

DEH $ 28 &7

|
Project n x|
= EvD Expansion EVE 7500 Configuration
E"q_;e;fg ution EVDL | General SDO Set PDO Tx -Input | PDO Rx - Output
A} HMI
@ HMI Remate — Network settings
=-£AN CAMopen
- Expansion EVE 7500_1 Mod ber (1..122) 1 -
..... % o ode e | e Node Number is the address to
_____ =2 p|y Mode Guard Period (ms) |2I.’JU .
= qins
e e Factor B be set on Expansion Module
Boot time elapsed (ms) IZDUU

via Dip Switch.

MNode heartbeat producer time (ms) IU

MNode heartbeat consumer time (ms) IU

Master heartbeat consumer time {ms) IU

Identity object check O

— PDO Tx communication settings

() USER DEFIMED Mode
() SYNC Mode
(®) EVENT Mode

() CYCLIC Mode |-:- ms

PDO Rx communication settings

() USER DEFINED Maode
() 5¥YMC Mode
(®) EVENT Mode




Expansion Dip switch setting » Addressing

Node Number=Dip switch +1 SRy
1=0+1

43 2 1 .
4 DIP SWITCH

Dip-switch setting:

It is possible to connect up
to 12 expansion+2 keyboard

Node Number=Dip switch +1
2=1+1




10 9 8 7 6 5 4 3 2 1 6 543 2 1
10 DIP SWITCH 6 DIP SWITCH
I




Address max 127

Dip Switches Definition Baud
HIGH Address == LOW Address

CAN WNa' mmla allm SW2
500

OFF OFF ON
4 3 2 1

250

OFF ON OFF
LOW Address

125
OFF ON ON
125

Protocol ON OFF OFF
Parity

Baud
1009 8|7 6 5914 3 2 1
RS485

Rs232 Pl I Tmfm ™ e e mfmiy S

OFF OFF OF

null 9600

OFF OFF ON
19200
38400

OFF ON ON
57600

ON OFF OFF
76800

ON OFF ON
115200

HIGH Address <= LOW Address

Address max 255

E MODBUS RTU




Linking Application Project

EVD.CON - Eliwell Free Studic Connection

File Edit Wiew Tools Optiocns Help

DEH s 2@ S 7

| Project 7 x|

'in EVD_1

; @ HMI Remote
é..tnll CANopen
¢ L.[H Expansion EVE 7500_1
L, RS48S
' - Plugins

PLC Configuration

General

®) From Project ) From Catalog

PLC Project: IC:‘l,TrainingExercises\HVAC_ExerdseHVhC_Exerdse.plcprj

Browse...

r Open

Loolk in: I .. HVAC_Exercise

~| e ®E ey B

o= Mame Size

'*ﬁa’m File folder (1) N
B . Download

- PPJS File (1) ~
Desktop E B HVAC Exercise.ppjs 2636 KB |

Libraries A 4

A
Computer

@

Network

File name: IHVAC_Emercise.ppjs j | Open I

Files of type:

[|IEC61131 project files " PPJS)

| Cancel |




Launch Application via Connection

EVD.CON - Eliwell Free Studic Connection

File Edit View Tools Options Help

DS s 28 &7

|
11 o ];l x -
= VD PLC Configuration
Eﬂ FreeEvolution EVD_1
LC
Open with Application eneral
@ H fme s From Project () From Catalog
E|--£l|" Cal
- Expansion EVE 7500_1 PLC Project: |C:1|,TrainingExerdsesHVAC_ExerdseHVAC_Exercise.plq:lrj Browse. ..
%, R5485

.28 Plugins




Build the connection

8o 0| ® £ 5.0 7 |G e

Cutput o x
Free data space: 7FFEOQ { 511 EBvte) - Note:
N To apply the changes to the network,
[ .
. free studio asks you to reboot.
0 warnings., 0 errors. v
4| ] | b
«|» [\ Build { Findinproject ), Debug ) Fesources [
5 Ju by
Dl £ 28 &%
Output I x
—-—— Start compilationm : May 14, 2014 11:3%9:42 PM ——- -
FresEvolution EVD 1: added field CAN keyboard 'Keyboard EVE_1"'" (with virtual master nodeID 124)
FreeEvolution EVD 1: created CANopen Master cfg 0 (2 =slaves, & wvariables)
FreeEvolution EVD 1: created Modbus RTU Master cfg 0 (1 slaves, 3 messages, 3 wariables)
FresEvolution EVD 1: created Modbus TCP Slave cfg (2 clients)

EDS correctly
CFHN correctly

——— End compilation : May 14, 2014 11:39:42 PM ——-

saved as C:\Electricalh\Solution Architect\Eliwell\Exercise\Thermostat exercise\FreeEvolution EVD 1.ED3
saved as C:\Electrical‘\Solution ArchitectREliwe11\ExerciseRThermﬂstat_exerciseHThermﬂstat_exercise.CFN[]

-

4|

1 | 3




Define Application Variables to
be linked to Physical I/O of Expansion module

The set of PLC objects you can read or write is made of:

- Status variables, created with FREE Studio Application (not BIOS).
- Field variables, created with FREE Studio Application.

Resources o x| . .
Configuration Field IID Mapping
Elﬂ FreeEvolution =

-- Modbus objects [+ Add [ Remove T Up ~ Down

Menus

=-#5 10 Mapping g Mame Type [ IniOut | Description

i B2 Local 1 |MNTC_Probe_Exp INT Input AIET analogue input

EE—,’ @ 2 | Output_Cooling_Exp JBOOL | Output | DOEA digital output ' Add

Alarms igi .

i 3 S el ol e Name

fi-54F BACnet Objects 5 \EB_Status_Exp BOOL | Output | DOES digital output . Define the type

ﬂ E . Define the In/Out
/ 4

e NOTE: If the Status Variables is defined in order
to be linked to an Expansion Module input

it must be set as not READ ONLY




Expansion module configuration

Expansion EVE 7500 Configuration

General SDO Set PDO Tx - Input PDO Rx - Output
<~,\j Assign % UnAssign
# | 1ax |sub|PDo| Bit| coBID|  ObjectName Type |Size|  Label | DataBlock |
| 1 soo0 1 1 0 181  Readlnputihto8h BOOL 1
2 |gooo 1 1 1 181  Readlnputihto8h BOOL 1
3 6000 1 1 2 181  Readinputihto8h BOOL 1
. 4 |BOOD 1 1 3 181  ReadinputihtoSh BOOL 1
Digital Inputs 5 6000 1 1 4 181  Readlnputihto8h BOOL 1 L Selleen (he Areleae Traun
& |g000 1 1 5 181  Readlnputihto8h BOOL 1 9 P
7 8000 1 1 B 181  Readinputihto8h BOOL 1 1 of Exp_1, PDO Tx — Input
8 |6000 1 1 7 181  Readinputihto8h BOOL A1 - Press Assign
5 |gooo 2 A 8 181  ReadlnputShto 16h BOOL 1 - Link the Physical input to
- - 10 (o000 2 4 9 181  ReadlnputShto 16h BOOL 1 : : :
Dip switches
11 |oo0 2 4 10 181  ReadInputShto 16h BOOL 1 the_deSIred Application
12 |s000 2 1 41 181  ReadinputShto 16h BOOL 1 variable
13 [6401 1 2 0 281  Analoguelnputi INT 16 - Repeat this for each Exp
14 (6401 2 2 16 281 Analogue Input 2 INT 16 |nput used |n your project
15 (6401 3 2 32 281  AnalogueInput3 INT 16
Analogue Inputs 16 (6401 4 2 48 281  Analogue Input4 INT 16 Use PDO Rx — Output for
17 6401 5 3 0 381  Analoguelnputs INT 16 Exp Output
12 (6401 6 3 16 381  Analogue Input6 INT 16
Fast Digita| 19 (2230 0 5 0 481 Counter UDINT 32
Input 20 (2232 0 5 32 481  Frequency UDINT 32




Assign/UnAssign of physical I1/O

Expansion EVE 7500 Configuration

/ PDO Tx - Input | PDO Rx - Output 1. PDO TX—Intput
“1 Assign " UnAssign 2. Choose PLC variable DI
# [ 1dx | sun|PDO| Bit| coBID|  ObjectName Type | Size | Label | DataBlock 3. Cho_ose PLC variable Al
1 fsooo [1 1 0 181 Readinputihto8h  BOOL 1  DI_E [X10.0 4. Assign
2 fleooo |1 ¢ 1 181  Readinputfhto8h  BOOL 1 DI2Z E  IX10.1 "
3 |eooo |1 1 2 181  Readinputihto8h  BOOL 1 5 3
4 leooo |1 1 2 181  Readinputihtosh  BOOL 1 Chaose FLC varichls e
5 |eooo |1 1 4 181  Readinputihto8h  BOOL 1 i T
& |eooo |1 1 5 181  Readinputihto8h  BOOL 1
7 |eooo |1 1 6§ 181  ReadlnputihtoSh  BOOL 1 FresEvolufion EVD. 1. DI_E (EDDL}G
8 G000 |1 1 7181 Read Input 1h to 8h BOOL 1 FreeEvolution EVD 1. DI2 E (BOOL)
9 |eooo |2 1 8 181  ReadinputShto16h BOOL 1
10 |so000 |2 1 9 181  ReadinputShto16h BOOL 1
11 |so000 |2 1 10 181  ReadInputShto16h BOOL 1 a L
12 |s000 |2 1 11 181 ReadInput9hto16h  BOOL 1 rChoﬂsePLCvariabIE g‘
13 6401 |1 2 0 281  Analogue Input 1 INT 16 A1 _E |w11.n]|
14 |6401 |2 2 16 281  Analogue Input? INT 16 iter: T
15 6401 )3 2 32 281 Analogue Input3 INT 16 AILE W11
16 6401 4 2 43 231 Analogue Input 4 INT 16 FreeEvolution EVD_1: AIM_E (IMT)-MNTC Prob
17 [6401 5 3 0 381  AnalogueInput5 INT 16 ﬁ Freefiolution B0 1 A5 E _INL 5

FreeEvolution EVD_1: Ambient_Temperature (IMNT)

12 |6401 6 3 16 381  Analogue Inputé INT 16
19 (2230 0 5 0 481  Counter UDINT 32 r
20 (2232 0 5 32 481  Frequency UDINT 32




Assign/UnAssign of physical I1/O

Expansion EVE 7500 Configuration

General PDO Tx - Input PDO Rx - Qutput l

Q,j Assign % UnAssign

# [ 1ax ) suo|Poo| Bit| coBID|  ObjectName Type | Size | Label | DataBlock |
1 le200|1 1 0 201  \Write Outputthto8h  BOOL 1 1. PDO Rx-Output
2 |sz200|1 1 1 201  Write Qutput 1thto 8h  BOOL 1 2. Choose PLC variable DO
3 [6200]1 1 2 201 Write Output thto 8h  BOOL 1 Output_Cooling_Exp QX11.0 3. Choose PLC variable AO
4 |s200] 1 1 3201 \Write Quiput 1hto8h  BOOL 1 Alarm Exp Q11,1 '
5 |6200|1 1 4 201 Write Output thto 8h  BOOL 1 4. Assign
6 |6200]1 1 5 201 Write Output 1thto 8h  BOOL 1
7 |6200)1 1 6 201 Write Output thto 8h ~ BOOL 1
g lBanJ1 2 0 301 Analogue Qutput 1 INT 16 ]
9 |p4a11 2 2 16 301 Analogue Output 2 INT 16
0 |g411 3 2 32 301 Analogue Output 3 INT 16
11 |6411 4 2 48 301 Analogue Output 4 INT 16 -
12 6411 5 3 401 Analogue Output 5 INT 16 Choose PLC variable M
13 |21c0 0 5 501 LED1 USINT 8
14 |21c1 0 5 501 LEDZ USINT 8 Fiter: |
15 |(21c2 0 5 16 501 LED3 USINT 8
FreeEvolution EVD_1: CQutputCoolingExp (BOOL)-DO1_E
FreeEvolution EVD_1: Alarm_Exp (BOOL)-DOZ_E
FreeEvolution EVD _1: FB_Status_Exp (BOOL)-DO3_E




Status Variable

|RE|JUFCI5
Configuration

Eﬂ FreeEvolution

|_=_| Modbus chjects

.. ™ EEPROM Parameters

- Menus
--B5 1/0 Mapping
¥, Alarms

-43] Web Site

H

-3¢ BACnet Objects

e Create Status Variables readable via Modbus

[d Add [ d Remove £ Recalc

H# Address Mame Dievice type
1 8960 Ambiant_Temp Signed 16-bit
2 |8981 Hystersis_FB_Status Boolean

3 |gagz EXP1_CAMN_Status Boolean

4 |B963 Probe_EXP1_Err Signed 16-bit

Application type
INT

BOOL

BOOL

IMNT

Status Variables

Default value Min Max

—& & & &

Scale

Offset

0
0
0
0

Unit
*C

Farm...
Y

Accesslevel
Always visible
Always visible
Always visible
Always visible

Read only
True
True
True
True



Communication Alarm Checking, Link Exp’s I/O

Project o=
EI-- Thermostat New Project

#-_1 Programs

-1 Function blocks

------ E] Functions

w1 Global variahles

EI[:I Global shared
ﬁ [ Alarms
=1 Mappings
-1 WTC Probe
- 1] Potentiometar_AI3P
-t Fan_Start_Stop
-t Output_Coaling
-] Alarm
--[t| Fan_»Alarm
Fanl
Fan?
-] Fan3
-] Gauge_A01
S| TC Frohe_Exp
-t Output_Coaling_Exp
-t Alarm_Exp
-t Enahle_Exp
-t FB_Status_Exp
- Parameters
-1 Wariahles
a-E Tasks

0001

Hystersis_00
Hystersis
Enable Exp — EM EMND
NTC_Probe_Exp Temperature Alarm
SetPoint >— SetPoint Output

Differentiation +—— Differentiaticn

—, FB_Status_Exp
— Alarm_Exp

Output_Cooling_Exp|

oool (* Hystersis FED #)

gooz

ooos 1f Temperatur=s >= Setpoint + Differentiation then
= TRUE:;

ooo4 Output
ooos end_ if:
aooes

gooy 1f Temperatur=s < Setpoint then

goos Dutput FALEE:

ooog end_ if:

go1o

oo11 (* Probe disconnection detector #)

go1z

od13 1f Temperaturs = -32768 then

o014 Alarm

TRLE ;

Oo1s e2lse Alarm := FALZE:

O0le end_ if:
oo1v7
ools




Application Project

You can create your Application project in the usual way using local and field 1/O
e sysPeripheralStatus[3] tells the communication status with EVE_1

@.
us| oysCANopenhodeStatus
sysPeripheral Siaius

E Wiew list

View details

E Wiew folder

| Object properties  Alt+Enter
Cid+C

Copy

#
View object properties

Mame: sysPeripheralStatus
Type: ARRAY[0..129] OF BOOL
Address: %MX7.0
Description:

Peripheral status.

Itis an array of BOOL used to check connection status of expansions over field CANopen.
Every expansion has its own CAMNopen serial address.

4| v [\ Operator and standard blacks ) Targetvariables { Targetblocks | basic [

Connection status of expansion having serial address 3 is sysPeripheralStatus[s].
Connection status of expansion having serial address 10 is sysPeripheralStatus[12].

TRUE means expansion not recognized.

[w|sysParameter
riph
ud|sysTime
ud|sysTskBokExeTime

g oystdbMPiuNodeStatus ud|sysTekTmdExeTime
swvshb TopMNodeFresence [ui] 55 TskTmdScanTime
g =reshdbbd TopMode Status ud| syslshCommand

ui| syrshd SE.

4

[=t] syslshFileMame

FALZE expansion correctly connected.

| «| »[\ Operator and standard blocks } Targetvarisbles { Targethlocks ) basic ) FS_IEC [

lui| 35l shParamDat
lui] syslsbParamDat
ud|sysllshStatus
[ui| zysWER
[ui Temp_UM Note: index to be used with
sysPeripheralStatus] ], -
=mml index = node number + 2




Phsysical architecture & monitoring CAN Bus

CAN BUS

DODDENDED '.'m NG
E N M \ig.“\. \_..\’

AR




LED management

|REDUFCE
Configuration
Eﬂ FreeEvolution

J;lx|

El Modbus chjects

ﬁE Enums
&-EL Menus

w-§2 /O Mapping

£ EEPROM Parameters

3§ Status variables

1. Resources » Status variables
2. Add

3. Define: Name, device & application types

& Alarms
43 Web Site
[-har BACnet Objects =
” Status Variables
L& Add [ d Remove = Recalc
Address Mame Device type Application type Lnit  Format AccesslLevel Fead only
8960 Ambiant_Temp Signed 16-bit INT C HOLY Always visible True
8961 Hystersis_FB_Status Boolean BOOL Always visible True
8962 EXP1_CAM_Status Boolean BOOL Always visible True
8963 Probe_EXP1_Ermr Signed 16-bit IMNT Always visible True
8965 Expansion_Alarm Boolean BOOL Always visible True
8964 Green_LED EXP1 Unsigned 8-bit  USINT Always visible True
8966 Red LED EXP1 Unsigned 8-bit  USINT Always visible True




Expansion Module LED Values/Colors

|_:_|ﬂ FreeEvolution EVD _1
-4 BIOS parameters
Eg...ﬁ All parameters
..... [ 17O Values Led Values

----- ﬁ Dip Switch Values
..... ﬁ Led & Backlight Values Address | MName Value | Um |Defau|t| Min |MEI.K| Description

..... ﬁ S}r;tem Clock Walues 2640 LEDA Q=01 num 0=0fF 0 2 Led green
..... ﬁ Protection Password 8641 LEDZ D=0 num 0=0ff 0 2 Ledred
-8 Application BG4Z LED3 0=0ff num 0=0f 0 2 Ledyellow

415 HMI

@ HMI Remote

@ Cfg files

..... [ Recipes
= Expansion EVE 7500_1

=4l BIOS parameters
Eﬁ All parameters

------ ﬁ Acknowledgement

) Calibration Al

.[f] Calibration AOQ

o ﬁ Analogue Inputs

- ﬁ Analogue Outputs V/1
..... [ 170 Values
..... ﬁ Dip Switch Values

Q, Led Values




LED assignment

Expansion EVE 7500 Configuration

General 5D0 Set PDO Tx - Input PDO Rx - Qutput
Q,j Assign % UnAssign
# | 1ax |sun|Poo| Bit| coBD|  Objecthame | Type | Size Label DataBlock
1 6200 1 1 0 201  Write OutputthtoSh BOOL 1
2 |6200 1 1 1 201  Write Outputthto8h BOOL 1
3 [6200 1 1 2 201  Write QutputthtoS8h BOOL 1 Output_Cooling_Exp QX11.0
4 |6200 1 1 3 201  Write Outputthto8h BOOL 1 Alarm_Exp Qx11.1
5 [6200 1 1 4 201  Write Output hto8h BOOL 1
6 [6200 1 1 5 201  Write Outputthto8h BOOL 1
7 |6200 1 1 6 201  Write Output thto8h BOOL 1
8 |6411 1 2 0 301  Analogue Output1  INT 16
9 |6411 2 2 16 301  Analogue Output2  INT 16
10 [6411 3 2 32 301  Analogue Outputd  INT 16
11 [6411 4 2 48 301  Analogue Outputd  INT 16
12 6411 5 3 0 401  Analogue Outputs  INT 16
13 [21c0 0 5 0 501  LED1 USINT &  Green_LED_EXP1  MW1104
14 |21 0 5 8 501 LED2 USINT &  Red LED_EXP1  MW1106
15 [21c2 0 5 16 501 LED3 USINT & -

Choose PLC vanable

Filter: ||

FreeBEvolution EVD_1: Green_LED_EXP1 (USINT)
FreeBEvolution EVD_1: Red_LED_EXP1 [(USINT)




Status/Move function
Pt Ax

=-E8 FreeEvolution EVD_1
EI@ Frograms

& CAN_Monitaring
- Fan_tanagement

----- *12 Moves

+-®8 Thermostat
3] Function hlocks

Functions

[ Global variakles
e Global shared
I':'I-- Tasks

=43 Timed

----- B Thermostat




CAN monitoring program

Project 1 x
EI-- FreeEveolution EVD_1

=23 Programs )

[F] CAMN_Manitaring 1.Project » Programs » new program

----- Fan_tdanagement 2. Name it as: EVE Comm
-2 Thermostat -

-1 Function blocks 3. Assign it to the timed task
----- [ Functions 4. Program

-7 Slobal variahl . . . .
80 Global variables 5. Communication configuration » OK

I'_—'l-- Tasks

El{i" Tirmed
- Thermostat
iy ) CAMN_Maonitaring
w-£¥ Background

oooil

oooz (*#Green LED hlinks when the conmmunication 1s working*)

0003

ooo4 Green LED EXP1:=Z2;

0005

000& (# To Monitor the status of the CAN communication between the base unit and first expansion module*)

aooy

ooos Expancsion_Alarm:=svsPeripheralZtatus[3]:

aoos




Base Unit LED management

Project
EI-- FreeEvolution EVD_1

23 Programs
- CAN_tonitoring

----- "2 Moves
- ™8 Thermostat
-1 Function blocks
----- [ Functions
&1 Global variables
-1 Global shared
=28 Tasks

EIB Timed
- Thermostat
- CAN_Monitoring
@ Moves
™| LED tgmt
w43+ Background

0024

a3 x
b
aool (#*High Temperature detection.,
aoonz greater thean or egqual 27°C, Base unit's EED LED hlinks =)
aoos
aoo4 It WNIC_Probe >= 270 Then
aoos syslocalleds[1l]:=2;
a00e Else syslocalleds[1l]:=0:
aooy End_If:
aoosg
aoons (*Moderate Temperature detection,
ao1o greater thean 25°C & lower thean 27°C, Base unit's Green LED hlinks *)
ao11
ool It WIC_Probe > 250 And WIC_Probe < Z¥0 Then
o013 syslocalleds[0]:=2;
o014 Else syslocalleds[0]:=0;
o015 End_If:
O01a
o017 (#Low Temperature detection,
aoi1s lower thean 25°C, Base unit's Orange LED hlinks =)
ao1g
aozo If WNIC_Probe <= 250 Then
a0zZ1 syslocalleds[2]:=2;
anzz Else syslocalleds[Z]:=0:
0023 End_If:



LED management by Enumerators

Resources

Configuration

E‘E FreeEvolution EVD_1
|_:_| Modbus objects

e EEPROM Parameters

- B Status variables

sy

EWE Enurns
g
.5 BIOS Paramete
#-EL Menus

-85 /0 Mapping

¥ Alarms

5-GF] Web Site

G-t BAChet Objects

\ F'ru:u_iect>\o-o Deﬁni..._'}\ Reso... /

J;lx|

£3

Resources

Configuration

Elﬂ FreeEvolution EVD_1
l_:_| Modbus chjects
e EEPROM Parameters
B 15 ool
EﬁE Enurms /
/%) LEDEnum  ~
a BICS Parameters
E:|--- Menus

w-B8 /0 Mapping

¥ Alarms

4] Web Site

[-3af BACnet Objects

el ]

J;lx|

&

FreeEvolution 'LEDenums' Enumerator

Lnsigned 16-bit
nsigned 32-bit
Feal

Boolean

Signed 8-bit
nsigned 8-bit

String

LEDEnum

T

[ Add [ < Remove
H YWalue Description
1 0 O=off
2 1=aon
3 2 2=blink
Status Variables

[d Add ['d Remove = Recalc
H Address Mame Device type Applicationtype  Unit  Format AccesslLevel Read only
1 (8960 Ambiant_Temp Signed 16-bit INT T 00y Always visible True
2 |889a1 Hystersis_FB_Status Boolean BOOL Always visible True
3 8962 EXP1_CAMN_Status Boolean BOOL Always visible True
4 8863 FProbe_EXP1_Err Signed 16-bit INT Always visible True
5 |B965 Expansion_Alarm Boolean BOOL Always visible True
& 8964 Green_LED _EXP1 LECEnum LISINT Always visible True
7 |B966 Red_LED_EXP1 LECEnum LISINT Always visible True

Signed 16-bit

Signed 32-bit




Menus/Status

o 2 x Create folder to be shown on Device

Configuration

Elﬂ FreeEvolution EVD 1 'Stat '
; us Menu' Menu
-- Modbus objects

|_:_|--- Menus
- [dAdd  [dRemove Up Down

------ Setting Menu

-85 /0 Mapping

& Alarms

43| Web Site

[#-af BACnet Objects

Mame Crescription
Red LED EXP1

Green_LED_EXP1
Probe_EXP1_Err
EXP1_CAMN_Status
Hystersis_FB_Status
Ambiant_Temp

— | RS e wn | T

Project ax
Thermostat New Project
Eﬂ FreeBvolution EVD_1
“ BIOS parameters
Ml Application Status Menu
=\ M171P
Ml Status Menu| Address Name value | Um | Default | Min | Max Description
- ﬁ Setting Menu \ int Temp o0 =
-AIE) HMI
@ HMI Remote
- Cfg files

----- [ Recipes
-] Expansion EVE 75001




Menus/Setting

Create folder to be shown on Device
Rezources a Xl

Configuration

Elﬂ FreeEvolution EVD 1
-- Modbus objects
|_:_| Menus

- Status Menu

2
-85 /0 Mapping
- Alarms

43| Web Site
-F BAChet Objects

Project

=

Thermostat New Project
Eﬂ FreeBvolution EVD_1
w8 BIOS parameters
Em Application

=8 Mi171P

ﬂ Status Menu
¢
@ HMI

@ HMI Remote

¥ Cfg files

..... i3 Recipes
EEI--- Expansion EVE 7500_1

[ Add [d Remove

Mame

SetPoint
2 |Differentiation

Up

'Setting Menu' Menu

Description

Setting Menu ‘

Address I

Mame

Walue

Lm

Default | Min I Max I Description

16384
16385

(

SetPoint
Differentiation

18.0
2.0

C
C

18.0
2.0

15.0
0.5

20.0
5.0



Build

the connection

He b @ ol m 2000 7 G wE

Cutput o x
Free data space: 7FFEOQ { 511 EBvte) - Note:
N To apply the changes to the network,
[ .
. free studio asks you to reboot.
0 warnings, 0 errors. hd
4| ] | b
«|» [\ Build { Findinproject ), Debug ) Fesources [
= ~y 1
Ned $B2R &8 7%
Output I x
—-—— Start compilationm : May 14, 2014 11:3%9:42 PM ——- -
FresEvolution EVD 1: added field CAN keyboard 'Keyboard EVE_1"'" (with virtual master nodeID 124)
FreeEvolution EVD 1: created CANopen Master cfg 0 (2 =slaves, & wvariables)
FreeEvolution EVD 1: created Modbus RTU Master cfg 0 (1 slaves, 3 messages, 3 wariables)
FresEvolution EVD 1: created Modbus TCP Slave cfg (2 clients)

EDS correctly
CFHN correctly
——— End compil

saved as C:\Electricalh\Solution Architect\Eliwell\Exercise\Thermostat exercise\FreeEvolution EVD 1.ED3
saved as C:\Electrical‘\Solution ArchitectREliwe11\ExerciseRThermﬂstat_exerciseHThermﬂstat_exercise.CFN[]
ation : May 14, 2014 11:39:42 PM ——-

-

4|

1 | 3




Open with free studio device

File Edit View ITﬂﬂIs| Options  Help
ColrErrme= ?

| Import EDS

Project Run ModbusCustomEditor

25 Thermostat_ex
El@ ErocEvnlim Open with Free Studio Device

£¥

DeREEEIEEE R RIEEE EERLT )




PC TCP/IP configuration

[ "
' g

Windows 7

e -
@Uv @ v Lontrol Panel » MNetwork and Internet » Network Connections  »

Organize « Disable this network device

Diagnose this connection

Renarne this connection

Bluetooth Metwork Connection ‘hl
Mot connected
xR 9 Bluetooth Device (Personal Area ...

Local Area Connection
= _ Metwork cable unplugged
9 @ Intel(R) 82579LM Gigabit Network...

=

i

|

-
[ Local Area Connection Status

Change settings of this connection

Wireless Metwork Connection
gad.schneider-electric.com
Intel(R) Centrino(R) Advanced-M ...

[H] Local Area Connection Properties ﬁ

e

5 |

Internet Protacol Version 4 (TCP/IPv4) Properties

General

Connection
IPv4 Connectivity: Mo Internet access
IPvE Connectivity: Mo network access
Media State: Enabled
Duration: 5 days 21:28:18
Speed: 100.0 Mbps

Networking | Sharing

Connect using:

I_TI" Intel(R) 82575LM Gigabit Metwork Connection

This connection uses the following tems:

& Cliertt for Microsoft Metworks

JB} Hotspot Shield Routing Driver 6

Bl 005 Packet Scheduler

o= File and Frinter Sharing for Microscft N
& Intemet Protocol Version & (TCP/IPvE)

B Intemet Protocol Version 4 (TCP/IPvd) v‘

General

‘fou can get IP settings assigned automatically if yvour network supparts
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(71 Obtain an IP address automatically

(@) Use the following IP address:

IF address: w. o0 .0 .102
Subnet mask: 255,255 .255 . 0
Default gateway: |

Activi ) . .
ty i Link-Layer Topology Discovery Mapper 1/0 Driver Obtain DNS server address automatically
| v - Link-Layer i _
Sent —— &k —  Received Link Topology Discavery Responder (@) Use the following DNS server addresses:
Byte 5,273,620 5,743,607 ioti
Y e I o Description Alternate DNS server:
Transmission Control Protecol/Intemet Protocol. The defaul
wide area network protocol that provides communication
[ B Properties ] % Disable ] [ Diagnose ] geross diverse interconnected networks. | [T validate settings upon exit
Chose Close Cancel [ oK ] l Cancel ]
e A
N A




Modbus TCP/download

-

Device Link Manager Config v10.0.28.0

Current selected protocol . ModbusTCP

Frotocols Active |
W CanCpen
- EwDM
¥ GDE
g bModbusTCP Active
Froperies | Actrvate |

Description
Modbus TCP pra

0]4

Cancel

Modbus TCP/IP config v10.0.28.0

’rCDmmunicaﬂDn

IP or hostname |1EI.EI.EI.1IZIIZI|

- B

~Protocol
& Modbus  Address |255
" Jbus Time out(ms) {1000

o

Connecttimeout |5DUU

/|

(8]4 Cancel

5.change Timeout
and Connect
Timeout based

on the Ethernet
band available. If
the connection

it is not direct it is
better to increase
both of them
10000-20000




Port Scan tool

P o ax ot |

=2l Thermostat New Project Protocol; [ModbusTCP Start IP: [10.0.0. 100
ﬂ FreeEvolution EVD 1 End IP (last byte): [102

+ -8B Expansion EVE 7500_1
] - P = Start Scan 1 devices found Stop Scan |

| Device |'I.|'ersiur1| Application |'l.|'ersjur1| Address |Eaud rate
Select | M171PerfDisplay 423,20 UMEMOWM: M171P 0.0 10.0.0.100

34

NS H(B2cE R W [ BES

-:f,_?i':ll

HEA =R
I

-:.E.-:!I

&7 |

AR A e =




On-Line CAN Bus monitoring

o P x ‘Watch B x
w|sysFarameter ud|sysTskTmdExeT | 5% | b+ | v
i @SySTSkdeSCEm' Drag & Drop Symbol Value  Type Location
d=iys Timer ud] sysUsbComrnanc =»  — NTC_PROBE_EXP 238 INT global
d|sysTskBokExeTime [st|syslshFileMName mm OUTPUT_COOLING_EXP TRUE BOOL  global
P = b mm ALARM_EXP FALSE BOOL global
«| » [\ Operatar and standard blocks | Target variables IEC mm ENABLE_EXP TRUE BOOL  global
mm FB_STATUS EXP TRUE  BOOL global
mm 5YVSPERIPHERALSTATUS[3] FALSE BOOL  global
- . — SETPOINT 180 INT global
SoMachine HVAC - Application ﬁ — DIFEEREMTIATION 20 INT global
— RED_LED EXP1 0 USINT  global

I.-"-_-"-I The array 5Y¥SPERIPHERALSTATUS[#1] has a lot of elements (130).
' Do you want to watch all of them?

{YES: Watch all, NO: Watch only one ) a

| ves || me ||| cance |

r '
Select array index(es) ﬁ

| STEFERIFHERALSTATUS[#1]

“ Speciy index(es) #1 |3
A

| Cancel | [ 2k ]




Device’s parameter Configuration/Base

|_:_|ﬂ FreeEvolution EVD_1

|_—‘_|“ BIOS parameters Analugue II1|JI.It5
Eﬂ All parameters Address Mame Value Um | Default | Min | Max | Cescription |
""" fl Ach.:nnw.ledgement 15725  Temp_UM 0="C num 0="C 0 9 Unit of temperature measurement
""" ! Calibration Al 15726 Cfg_Al1 2=NTC(103AT)  num 2=NTC(1034T) 0 2 Type of analogue inputAl1
""" i ia"tl”at'”’; AC l 15727  Cfg_AI2 2=NTC{1034T) num 2=NTC(103AT) 0 2 Type of analogue input A2
L% Analogue Er;p:tst v 15728  Cfg A2 |4=n+1 oy j num A=0=10V 0 8 Type of analogue input A3
""" B R;:EEQS'EB y pd” : 15729 Cfg_Al4 2=NTC(103AT) = |num 3=4:20mA 0 3 Type of analogue inputAl4
..... r| |:|ar ;
¢ CAN On Board 15730  Cfg_Al5 =ﬁ* num 3=4-20mA 0 8 Type of analogue input AlS
----- 4=0<10v _ [mm 4 i
..... ﬁ RS485 Plugin Passive 15731 Cfg_AlG B=0<5V | MU F=4+20mA 0 a Type of analogue input AlG
_____ ﬁ CAN Plugin Passive 15736 FullScaleMin_Al3 6=PT1000 || digit 0 -99499 9999 Firstvalue analogue inputAl3 scale
_____ ] RS232 Plugin Passive | 15737 FullScaleMax_Al3 ;:ggg‘(g%}mm — | digit 1000 -9999 9999  Lastvalue analogue inputAl3 scale
_____ ﬁ Ethernet Plugin Passive 15738 FullScaleMin_Al4 T digit 0 -9999 8999 Firstvalue analogue inputAl4 scale
_____ f] Modem 15739 FullscaleMax_Al4 1000 digit 1000 -9999 9999 Lastvalue analogue input Al4 scale
..... f] Display 15740 FullScaleMin_AlS 0 digit 0 -959449 9999 Firstvalue analogue input Al5 scale
----- f] BACHet 15741 FullScaleMax_AlS 1000 digit 1000 -0999 9999 Lastvalue analogue input A5 scale
----- f] I/0 Values 165742 FullScaleMin_AlG 0 digit 0 -959449 9999 Firstvalue analogue input AlG scale
----- ] Dip Switch Values 15743 FullScaleMax_Al6 1000 digit 1000 -9999 9999  Lastvalue analogue inputAl6 scale
----- [} Led & Backlight Values 15748  Calibration_Al1 0 *CHOFHM0 0 -180 180 Analogue inputAl1 differential
----- [} System Clock Values 15749 Calibration_Al2 0 *CHM0FA0 0 -180 180 Analogue input Al2 differential
""" ) Protection Password 15750  Calibration_Al3 0 digit 0 -1000 1000  Analogue inputAl3 differential
=@ Application —— . , . ,
15751 Calibration_Al4 0 digit 0 -1000 1000 Analogue input Ald differential
g Emi Remot 15752 Calibration_AIS 0 digit 0 -1000 1000 Analogue input Al5 differential
@ o f'|EmD . 15753 Calibration_AIG 0 digit 0 1000 1000  Analogue inputAl§ differential
g files
----- [fj Recipes

-8 Expansion EVE 7500_1




Device’s parameter Configuration/Exp

ﬂ FreeBvolution EVD_1 AI‘IH'DQI.IE Inputs
E‘. Expansion EVE7500_1 Address Mame Value Um | Default | Min | Max | Description
E‘“ BIOS parameters 15725  Temp_UM 0="C num 0="C y 1 Unit of temperature measurement
B All parameters 15726 Cfg_Al1 2=NTC{103AT)  num 2=NTC(103AT) 0 2 Type of analogue inputAl1
g i:ﬁ;f:;l::ijm”t 15727 Cfg_Al2 2=NTC(103AT)  num 2=NTC(1034T) 0 2 Type of analogue inputAl2
_____ Calibration AG 15728  Cfg_AI3 |3=4+20mA  v|num 3=4+20mA 0 B Type of analogue input AI3
{7 Analogue Inputs 15729 Cfg_Al4 2=NTC(103AT) =« |num I=4+20mA 0 8 Type of analogue input Al4
,,,,, ] Analogue Outputs V/1 15730 Cfg_Al5 420210\ _|num 2=4=20mA 0 8 Type of analogue inputAlS
..... ﬁ I/0 Values 15731 Cfg_AlG R=(+5V | num J3=4+20mA 0 a Type of analogue input AlG
----- f] Dip Switch Values 15736 FullScaleMin_Al3 G=PT1000 = | digit 0 -99499 9999 Firstvalue analogue inputAl3 scale
..... ) Led Values 15737 FullScaleMax_al3  |[7=hOMNTC) LW qigit 1000 -9999 9999  Lastvalue analogue inputAl3 scale
15738 FullScaleMin_Al4 E:daD[F'T‘]DDD} E digit 0 -99499 99949 Firstvalue analogue input Al4 scale
15739 FullscaleMax_Al4 1000 digit 1000 -0999 9999 Lastvalue analogue input Al4 scale
15740 FullscaleMin_AlS 0 digit 0 -99499 99499 Firstvalue analogue input A5 scale
15741 FullScaleMax_AlS 1000 digit 1000 -99499 99949 Lastvalue analogue input Al5 scale
158742 FullscaleMin_AlG 0 digit 0 -0999 9999 Firstvalue analogue input AlG scale
15743 FullscaleMax_AlG 1000 digit 1000 -99499 99499 Lastvalue analogue input AlG scale
15748 Calibration_Al1 0 *CHMOSFM0 0 -180 180 Analogue input Al differential
15749 Calibration_AlZ 0 *CM0FM0 0 -120 180 Analogue input A2 differential
15750 Calibration_AI3 0 digit 0 -1000 1000 Analogue input A3 differential
15751 Calibration_Al4 0 digit 0 -1000 1000 Analogue input Ald differential
158752 Calibration_AIS 0 digit 0 -1000 1000 Analogue input AlS differential
15753 Calibration_AIG 0 digit 0 -1000 1000 Analogue input AlG differential



Expansion module configuration

e Pressing Add you can eventually define the I/O configuration of Expansion
that Base unit will send at powerup.

e For example: Expansion Al3 is set as 0-10V.
Expansion EVE 7500 Configuration

m SD0 Set PDO Tx - Input PDO Rx - Qutput

|] Add Q Remove

# Label | Index | Subindex | Type | Value | Timenutl

1 COB-ID 1404 1 UDINT  SMNODEID+0x40000500 1000 (Variables List |_ IS h
2 COB-ID 1804 1 UDINT  SMODEID+0x40000480 1000

3 |Transmission Type 1800 2 LSINT 255 100 | Fiter: |AT3

4 Event Timer 1800 & LUIMNT ] 100 39700 Cla A 0N oY i’

L] Transmission Type 1801 2 USINT 255 100 3d78.0 FuIIScaIEM

6 |EventTimer 1801 5 UINT 0 100 TR T ER !

7 Transmission Type 1802 2 LISINT 255 100 -

8 Event Timer 1802 & LUIMNT ] 100

5 Transmission Type 1804 2 LISINT 255 100

10 |Event Timer 1804 & LUIMNT ] 100

11 Transmission Type 1400 2 LISINT 255 100

12 |Transmission Type 1401 2 LISINT 255 100

13 | Transmission Type 1402 2 LISINT 255 100 e Cancel

14 |Transmission Type 1404 2 LISINT 255 100

15 (Cfo_AI3 7o 0 LINT 4 100 X )
16 |FullScaleMin_Al3 adra 0 IMT ] 100

17 \FullScaleMax_AI3 ad7a 0 IMT 1000 100




Chapter 13

Modbus Communication

Goal:

Connection ATV21/212 to the EVOLUTION via
Modbus serial line, write the command + speed
reference and read the output frequency



Machines architecture

e On Board RS485 SL can be either Master or Slave
* Plugin RS485 SL can be either Master or Slave

) = =. - Theycan't be both master at the same time

Program. |
port

‘Em ..\ A\Y —

T\
aﬁ

TN

1R

emomim womomow oo -
L e e TP PR
-

Modbus Master g Other Machines

Modbus Slave
USB/RS485

3rd Party Modbus
or BMS slave de)\//ice
Modbus
Master

Altivar Drives e.g ATV212/21
Magelis Family Range



ATV 21/212 via Modbus

Set ups at ATV21:

-LOC / REM = off

-CNOd = 2 Enables Start / Stop control via network
-FNOd = 4 Enables frequency reference to be
Controlled by network.

-F800: 1 (default) = 19200bps

-F801: 1 (default) = even parity

-F802: 1 = Address of ATV21

-F803: 4 = Timeout in seconds

-F829: 1 (default) = Protocol Modbus RTU
-F851: 1 = Communication fault setting
-(Last commanded operation continues)




Modbus — ATV21/212

e Drive (slave)
e use Drive Keypad for setting Modbus parameters

/. Mode Key

ENT ENT Key

@ UP/DOWN Key



Выступающий
Заметки для презентации
Evtl. Beschreibung zu Export Entities… schon hier!?


Modbus — ATV21/212 navigation

e Drive (slave)

e Drive Menu

. MODE
Fower
h @ 2. DOWN KEY 2x
3. ENTERon F--
AUH — OTO Bottom
- of List
MON -— @
Monitoring (:)
Mode @ J,
Programming —_—
Mode Gru @
.-‘_
® ~
: SN) > 69| Extended
| Parameters
Sr1..7 @
|
| OLN T



Выступающий
Заметки для презентации
Evtl. Beschreibung zu Export Entities… schon hier!?


Modbus — ATV21/212 configuration

e Drive (slave)

e Drive Menu
@ EAEn08s paramcisrs 1. Press DOWN key repeatedly
£ \ advance to F829
* To Bottom
@ 1 ortist 2. press ENTER key to change
F102 .
— setting
— o 3. with UP/DOWN keys change
(S — F100 value
e
Foro 4. press ENTER to confirm and exit
vy .
@ o1 5. repeat for parameters listed
Title Communication | Function Adjustment range Unit | Default setting | Valid
Number
Important: Cycle FBZ9 | 0829 Selection of communication 0..4 - 1 1 After reset
power on drive protocol 1: Modbus-RTU protocol
after changing FBO0O | 0800 Baud rate 0: 9600 bps - 1 1 After reset
. 1: 19200 bps
Modbus Settlngs FEO I | 0801 P 0: NON (N ) 1 Af
arity : o parity - ter reset
for changes to 1: EVEN (Even parity) 1
become effective. 2: ODD (Odd parity)
Fa0c | 0802 Modbus address 0 .. 247 - 1 1 After
setting



Выступающий
Заметки для презентации
Evtl. Beschreibung zu Export Entities… schon hier!?


Modbus — ATV21/212 configuration
Command & Speed Reference

Parameter title | Function number | Function description
cnoo 2 Seral communication
Fnoo 4 Senal communication
Commands
CMOD

Modbus 1 REM
-l commands P
O Commands
Modbus 0
commands 2 LOC .
Operation l
panel I
Bit 14 of I
command word FAQQ
Serial com. setpoint |
prionty bit "
Modbus 1 I
setpoint —O REM
o Q\oﬁ Setpoint

0

‘ LOC

Operation
panel




Modbus — ATV21/212 configuration
Command & Speed Reference

Code Name/Description Adjustment range Factory setting
O Remote Mode Start/Stop Control - 0

The setting of parameter [ 7 [1 & determines the source of start, stop, forward, and reverse operation commands
when the drive is in remote mode.

The drive must be stopped to make changes to parameter [ /77 4.
See diagram on page 31 for more information on the source of the drive’s operation commands.

0 O Control terminal logic inputs. Mode » AUE » 4*A » cmod »ENT
O Graphic display terminal. . .
ﬁ O Serial communication » edit value » ENT to validate
Fnod (J Remote Mode Primary Speed Reference Source |- 1
ﬁ The setting of parameter ~ {7 [1 & determines the source of the drive’s speed reference when the drive is in remote
mode.

The drive must be stopped to make changes to parameter ~ /77 4.
See diagram on page 31 for more information on the source of the drive’s speed reference.

! O VIA
c O VIB
“.f, O Graphic display terminal Mode » AUF » 5*A P fmod P»ENT
/ O Serial communication . .
<75 O +- Speed » edit value » ENT to validate




Modbus link

- Developer must define a set of variables corresponding to what he
wants to read or write via Modbus using Status Variables.

Resources

Configuration

EB FreeEvolution
E| Modbus chjects

J;l)-<|

4 EEPROM Paramet Registers:
e - Command= 64000+1 (W »FC16)

Speed Reference = 64001+1 (WkFC16)

-} Menus Output Frequency = 64768+1 (R» FCO03)

-85 /O Mapping
¥ Alarms

43 Web Site

[H-5af BACnet Objects

Message for ATV command.:
- Start Command= 50176

- Stop Command= 49152

Status Variables
[d Add ['d Remove = Recalc
# Address Mame Device type Application type LInit Format Accesslevel Fead only Drescription
1 8960 Ambiant_Temp Signed 16-bit INT C Y Always visible True
2 |B961 Hystersis_FB_Status Boolean BOOL Always visible True
3 |8og2 EXP1_CAMN_Status Boolean BOOL Always visible True
4 |B963 Probe_EXP1_Ermr Signed 16-bit INT Always visible True
5 |88gh Expansion_Alarm Boolean BOOL Always visible True
& |B964 Green_LED_EXP1 Lnsigned 8-bit  USINT Always visible True
7 8066 Red_LED _EXP1 LEDEnuUmM LISINT Always visible True
g |B967 ATV_Command Lnsigned 16-bit  UINT Always visible False
5 |B8ogs ATV _Speed_Reference  Signed 16-bit INT Hz Always visible False 0-5000 (0.01 Hz)
10 89649 ATV_Output_Frequency  Signed 16-bit INT Hz Always visible True




Modbus Master Configuration

|Catalug
Project nx ] Device name | Version | Description
@ Thermostat_exercise ﬁ R 5 Configuration m Expansion EVE 460 Expansion EVE
= FreeEvolution EVD_1 -
Em PLC Mode ] Generic Modbus 1 Generic Modbus RTU node
@ HMI
@ HMI Remote (O Modbus Slave
=-CAN CAMopen (® Modbus Master (for field)
..... ig_ R5485
----- 28 Plugins

[ Baud rate 1. Project » RS485
O seoobis 2. Modbus configuration
giigfﬁ 3. Select Generic Modbus from

f :
O s7600bys the catalogue list
O 115200bfs 4. Drag & Drop it into the RS485
Serial Mode
\ﬂE,S,lEven parity, 8 data bits, 1 stop bit) //

N— 7~




RS485 On Board parameters

Project o x

iE# Thermostat_exercise

&= [B4 FreeEvolution EVD_1

=8l BIOS parameters

|_:_|€] All parameters

----- ﬂ Acknowledgement
..... ) Calibration Al

..... [ Calibration AO

..... f] Analegue Inputs

----- i Analogue Outputs /1
¢

..... {7 CAN On Board

..... 7 RS485 Plugin Passive
----- {7 CAMN Plugin Passive
----- ﬁ R5232 Plugin Passive
----- ﬂ Ethernet Plugin Passive
..... 7 Modem

..... ﬂ Display

..... £ BACnet

..... £ /O Values

..... f] Dip Switch Values

..... 7 Led & Backlight Values
..... 7 System Clock Values

..... ﬂ Protection Password
=8 Application

415 HMI

@ HMI Remote

-5 Cfg files

----- ﬁf.] Recipes
BB Expansion EVE 7500_1

RS485 On Board

Address Mame Value | Um | Default | Min | Max | Description |
15774 Addr_Rs485 0B 1 num 1 0 255 RS485 On Board address
15775 Proto_R35485 0B I=Modbus/ETL  num 3=Modbus/RETU 2 3 Select R5485 On Board protocol
15776 DataBit_RS4835 0B & num a g g RS435 On Board Data bit number
16777 StopBit_R3485_0B 1 num 1 1 2 F35485 On Board stop bit number
15778 Parity_R3485 OB 2=Even num  2=Even 0 2 RS485 On Board parity protocol
15774 Baud_R35485 0B 1=18200 num 1=19200 0 5 F35485 On Board baud rate protocol



Generic Modbus

File Edit View Tools Options Help

DEH {8 ST

=]
Project 1 Xl . « |Catalog
Therrmostat_exercise Generic Modbus RTU node Device name Version | Description | DevicelD
=+ FreeEvolution EVD_1 General Modbus FC-01 1 Read Coils - Function 01 (0x01) FC01
[ pLC
B Modbus FC-02 Read Discrete Inputs - Function 02 (0:02) FCO2
{5 HMI p
~AE) HMI Remote e - N Modbus FC-03 Read Helding Register - Function 03 (0:03)  FCO3
[=-CAN CAMopen Settings

Expansion EVE_1

Nare: jaTv21

..... & Keyboard EVE_1
=%, RS485 Modbus address: |1
..... 1 Generic Modbus 1 l

(0 .. 247, O=broadcast)

Mode number: |1 .. 127

Modbus FC-04
Modbus FC-06

Modbus FC-15

Read Input Registers - Function 04 (0:04) FC04
Write Single Register - Function 06 (0:06) FCO6
Write Multiple Coils - Function 15 (0:0F) FC15

ryw B B B N N .
£ s R AR R A Y

== = = = e

Modbus FC-16

Write Multiple Register - Function 16 (0:10) FC16

--== Plugins l

1. After drag & drop

2. Name it & define the Modbus address.

It is recommended to set the Node number the
same as the Modbus address

3. Select the desired function code from
catalogue

* Note: Vectors sysMbRtu* in the folder Modbus
Master are addressed by node number

5

2

L1 System Tasks Executian Time

[[1 Systern Impulse Counter Input
[[1System Clock

(1 System BIOS wersian
[CAPlug-In identification
[[JPeripheral

Aodhbus Master

(1 System Farameters: Parameters image in R (read)
[0 Svstem Parameters: EEPROM image in RAM (read)

Library
[[1USB-Hast handling [OMAC Address
(1 System Timers [[JLed & Backlight Status

[[dGeneral purpose Data Blocks
[IDip Switch

[ Digital Dutputs

[[JDigital Inputs

[(Danalog Dutputs

[DAnalog Inputs

| 4| » [ Operator and standard blocks |, Targetvariables { Targetblocks | basic [




Modbus Function Code

et e o Moerceb 1. Select the required function code
:,: Modbus FC-01 1 Read Coils - Function 01 {0x01) FCo1 2 Drag & drop It |nt0 the PrOJeCt
" ModbusFC-02 1 Read Discrete Inputs - Function 02 (0:02)  FCO2 » RS485 »Generic Modbus 1
{ Modbus FC-03 1 Read Holding Register - Function 03 (0:03)  FCO3 3. Do the general settings
:,: Modbus FC-04 1 Read Input Registers - Function 04 (0:04) FC4 Reg|sters
:,: Modbus FC-06 1 Write Single Register - Function 06 (0x06) FC06 Command: 64000+1 (W 9 FC16)
5 Modbus FC-15 1 Write Multiple Coils - Function 15 (0x0F) FC15 Speed Reference - 64001+1 (W 9 FC16)
Modbus FC-16 1 Write Multiple Register - Function 16 (1x10)  FC16 ﬂ Output Frequency = 64768+1 (R SFC03)
File Edit View Tools Options Help Message for ATV command:
DEHE 2B S92 Start Command= 50176

11 Stop Command= 49152

Project o x
= Thermostat_exercise Modbus FC 16(0x10) - Write Multiple

El FreeBvolution EVD_1 :
Em PLC J General Multiple Reg.

Important: Some slave devices

A HMI .
g LM Remote requires an offset of one to
E1.€aN CANopen — Settings register Address: ATV requires
Expansion EVE_1 it, EVOLUTION doesn‘t need it.
[ Keybosrd EVK 1 Start address:  |54001 (1.. 65536)
[—]'E_ R5485 Folling time: IU ms (0 = write on variation)
E|E|g Qeneric Modbus 1 Time out: 1000 e
R
_____ 23 Plugins Wait before send: |1U ms




Modbus Function Code/Settings

Modbus FC 16(0x10) - Write Multiple Register

General Multiple Reg.
— Settings
Start address:  |54001 (1.. 65536)
Polling time: |U ms (0 = write on variation) M‘
Time out: |1[]UU ms

Wait before send: |1l:l

ms

File [Edit| View Tools Options Help
: 0 Undo Ctrl+Z
| Cut Ctrl+ X
Proje Copy Ctrl+C
Paste Ctrl+V

"B
Find and replace Ctrl+F

Find text: I

(@ All project

Case sensitive sear

Find All

ch

() Below select tree element

Replace with: I

Replace All

1. Start address: address of the first modbus
object to read or write (1..65536).

2. Polling time: minimum waiting period
between 2 message processing (ms); for
writing operations, 0 means to write it only on
variation of the value, for reading operations 0O
means maximum speed.

3. Timeout: the operation will fail when this
time-out expires (ms).

4. Wait before send: Waiting time after end of
previous message response
(suggested time >=10ms).

Note: Follow below order in Modbus:
1. Write (FC16)
2. Read (FC3)



Multiple Reg.

Modbus FC 16(0x10) - Write Multiple Register

[4 Add [ d Remove W Assign N UnAssign

# | Mame |DI:-jT].rpe| Label |Address| DataBlock Description

1 Register WORD ATV _Command 64001 MW110.1

' ™y
Choose PLC variable ﬂ

Press Add/Remove in order to define how many

Fiter:| registers should be written

FreeEvolution EVD_1: AQ1_P (INT) I
FreeEvolution EVD_1. DO4_P (BOOL) . ASS I g n

FreeEvolution EVD_1: DO3_P (BOOL) I

FreeEvolution EVD_1: Ambient_Temperature (INT) . Ch 00se€ P L C vari ab l € > O K
FreeEvolution EVD_1: ATV_Command (INT)
FreeEvolution EVD_1. ATV_Speed_Reference (INT)

FreeEvolution EVD_1. ATV_OQutput_Frequency (INT) N OtEZ
a - ATV does not support more than 1 read/ write
register with the same message

- Waiting time after end of previous message
oK Cancel | response (suggested time >=10ms)




Generic Modbus\Register

‘Project ox
Thermostat_exercise
EE FreeEvelution EVD_1 Modbus EC 15(0}(10) - Write Mu“:ip'E Register

@ HMI Remote

I-CAN CAMopen (& Add [d Remove N Assign N UnAssign

Expansion EVE_1

E Keyboard EVK_L H Mame I ObjType I Label | Address DataBlock Description
El"E-. RS485 1 Register WORD ATV_Command 64001 MW110.1

Eﬂg Generic Modbus_1
----- :\' Modbus FC-16_1

- 4 Modbus FC-16.2 Modbus FC 16(0x10) - Write Multiple Register
.. Modbus FC-03.1

----- = v | I

G Add G Remove <\>1 Assign % UnAssign

If a StatUS Va”able |S H Mame | ObjType | Label Type Address DataBlock Description
used tO W”te a Value 1 Register WORD ATV_Speed_Reference  INT 64002 MWW110.8

on variation and to

read the same value, Modbus FC 03(0x03) - Read Holding Register
the related write

message must be Holding Reg

listed in Connection fdAadd  [dRemove  “yAssign ' UnAssign

before the H Mame | ObjType I Label I Type I Address | DataBlock Description
corresponding read 1 |Register WORD  ATV_Output_Frequency INT 64769  MW1103

message




ATV control, Local variable definition

m "
t171F Project

[:I Frograms
-] Function hlocks

-1 Functions

D Global variables

=1 Glohal shared

I:I Alarms

&1 Mappings

[:I Farameters

=1 Variahles

~[i] Amhiant_Temp

-[tf| Hystersis_FB_Status

[t EXP1_CAN_Status

7] Probe_EXF1_Err

-[tf| Expansion_Alarm

-Jus| Green_LED_ExP1

-Jus| Red_LED_EXP1

=l AT Command

~[i] AT _Speed_Referenc

~[i] ATY _Output_Frequenc

I'_—'l-- Tasks
=-4% Timed

----- @ Thermostat

----- T CAM_Monitoring

----- B toves

----- B LED_tgmt

----- @ Fan_kanagement

----- E AT _Contral

"Co

Local variables

e | s || P —

independant group

of blocks must be

separate networks

Mame Type  Address Array Imitwval... Attribute Description
Selectaor BOOL Auto Mo False
FLC_Speed_Reference INT Auto Ma
PLC_Output_Fereguency INT Auto Mo .
PLC_Start_ ATV UINT  Auto Mo 50176 COMSTANT
FLC_Stop_ATV UINT  Auto Mo 49152 COMSTANT
o Note: Two
SEL
Selector »— G ATV_Command |
PLC_Stop ATV }— Ind
FLC_Start ATV In .
place in two
0002

PLC_Speed Reference

Bl

ATV_Speed Reference |

0002

ATV _Output_Frequency

MOVE
F"LG_Output_Ferequenc:_,rl




System Modbus RTU Node Status

Library B x m View object properties g‘
[ us|syshdbh TopModes

s syshibhRtuNodeAct ] systAbMTopNodel || yome: sysuoliRuNodeStatus )
b systdhbdRtuNodeDisableMrites 4 systbMTopMNodeF
Ut systdbbdRiuNodeFresence g syshAbk Topiodes Type: ARRAY[C..127] OF MBMNODESTATUS
I-|=
Address: %MB2001.0
4 | i | F

| 4| » [\ Operator and standard blocks |, Targetvariahles ;|| pescription:

System Modbus Master RTU communication status. ltis a structure of type MEMMODESTATUS composed
by the following fields:
com_hdlr: BYTE;, Communication handler

addr_1: LSINT, Metwork address part 1

addr_2: LISINT, Metwork address part 2

addr_3: LSINT; Metwork address part 3

addr_4: LSINT, Metwork address part 4

cfg: BOOL, Configurated

pres : BOOL: Present

miss : BOOL, Slave failure

missCnt: LUIMT; Mumber of Task Timed cycles with Slave failure
state : LIMT; Slave failure errar code

state could have the following meanings:
(valid only if miss is TRUE, never setto 0)

0 =Mo errars

1 =Tx data failed

2 = Rxtime out (at starting )

3 = System error

4 = Rxtime out (frame not ended)




Modbus Communication Alarm

syshbMRtuModeStatus][1]). miss

Meodbus_Comm_Emor |

Read only

True
True
True
True
True
True
True

False
False

True
True

Drescription

0-5000 (0.01 Hz)

Status Variables

[d Add ['d Remove 2 Recalc

H Address Mame Cevice type Application type  Unit Format Accesslevel
1 |88960 Ambiant_Temp Signed 16-bit IMT C KLY Always visible
2 8961 Hystersis_FB_Status Boolean BOOL Always visible
3 |8862 EXP1_CAM_Status Boolean BOOL Always visible
4 |BO963 Probe_EXP1_Err Signed 16-bit IMT Always visible
5 |8865 Expansion_Alarm Boolean BOOL Always visible
6 8964 Green_LED_EXP1 nsigned 8-bit  LUSINT Always visible
7 | BOG6 Red_LED_EXP1 LEDEnum LSIMNT Always visible
& | B967 ATV _Command nsigned 16-bit  UIMNT Always visible
5 |8o68 ATV _Speed_Reference  Signed 16-bit IMT Hz Always visible
10 39649 ATV _Output_Frequency  Signed 16-bit IMT Hz Always visible
11 |8870 Modbus_Comm_Error Boolean BOOL Always visible
0004

-
MOVE

Variakle property

Twpe

@ Input

2 Qutput

syshtbbRiuNodestatus[1].m

o
B
=)
H R
[TV % ]

o
%3
[=3
=
W

com hdlr

it Tt iy e e Wit
i n
Fh
] L=
m

.3

m..|

1

0

|
-

[BOOL Slave failure




Recompile & Build

N i i B0 bl ) 9,0 F | R R

Output a x
Fres data space: 7FFE0Oh i 511 EBvte] - Note:
n To apply the changes to the network,
0 warnings. 0 errors. " free §tud|o asks you t.o rebpot.
y | : Yes: if you want to validate it.

«|» [\ Build { Findinproject ), Debug ) Fesources [

Cancel: if you want to dismiss

Ned $B2R &8 7%
Output I x
—-—— Start compilationm : May 14, 2014 11:3%9:42 PM ——- -

FresEvolution EVD 1: added field CAN keyboard 'Keyboard EVE_1"'" (with virtual master nodeID 124)

FreeEvolution EVD 1: created CANopen Master cfg 0 (2 =slaves, & wvariables)

FreeEvolution EVD 1: created Modbus RTU Master cfg 0 (1 slaves, 3 messages, 3 wariables)

FresEvolution EVD 1: created Modbus TCP Slave cfg (2 clients)

EDS correctly saved as C:\Electrical\3olution Architect\Eliwell\Exercize\Thermostat exercisze\FreeEvolution EVD 1.EDS3
CFH correctly saved as C:\Electrical’\Solution ArchitectREliwe11RExerciseRThermﬂstat_exercisekThermﬂstat_exercise.CFN[:
——— End compilation : May 14, 2014 11:39:42 PM ——-

-

i | 1 | P




—a
Open with free studio device Co '’

File Edit View |Tools | Options Help
D & Build M

‘ Import EDS
Project Run ModbusCustomEditor it See next chapter for further
r %E;Z:;a;ﬁ Open with Free Studio Device ll details on download via TCP
""" @ PLC General
g :mi Remote Name: |FreeEvolution EVD_1
B m' né:g::mn EVE1 Version: | 423.18

..... Keyboard EVE_1

-t e ._._-

Eﬂg Generic Modbus_1

& Modbus FC-16_1 " . l'l' " — "ittl‘.‘ \.
di5558

% Modbus FC-16.2

.. Madbus FC-031 "
B m Plugins - -
------ u Ethernet

daddaunanunng

it

mlém EW|mocHE rwe 4RSSy B[



Modbus Monitoring

Library 7 xl ﬁ |Watch X
| syvstAbbRtuNodeDisaklaWrites | svstdbbd TopModeDisahlerites | Y | [ | L 2
tf| syshdbhdRtuMNodeFresence [t systdbtd TopMNodePresence
g syshibhMTopModeStatus Drag 5o ET 10E
5| syshdb T ophodesct @S}!SMSK & - ™8 SYSMBMRTUMODESTATUS[L] - MEMMODESTATUS
- D — COM_HDLR 16200 BYTE
:|»|1r:| tor and standard blocks ), Targetwvariabl Tl_ltbl kr’ rop — ADDR1 ! VSINT
. perator and standard blocks argetvariables arget blocks | — ADDR.2 0 USINT
- B — ADDR_3 ] LSINT
SoMachine HVAC - Application | — ADDR 4 0 USINT
mm CFG TRUE BOOL
@Y Thearray SYSMBMRTUNODESTATUS[#1] has 3 lot of elements (128). mm PRES TRUE BOOL
Y Do you want to watch all of them? mm MISS FALSE BOOL
— MISSCNT 17 UINT
([ YES: Watch all, NO: Watch only one ) a — STATE 2 UINT
’ ez ] [ Mo l ’ Cancel
L &
. P .
Generic Modbus RTU node Select array indexes) ]
J General
| ST SMBMRTUNCODESTATUS[#1]
“ Specify index(es) #1 1|
— Settings 4
Name: [aTv21 | Cancel | [ K. ]

Modbus address: |1 (0 .. 247, 0=broagcast) L )
Mode number: |1 {0..127 /

v




SysMbMRtuNodeStatus properties

-
m View object properties

===

Address: %MB2001.0
Description:

by the following fields:

addr_1:
addr_2
addr_3:
addr_4
cfg .
pres .
miss :
missCnt:
state :

Name: sysMoMRtuModeStatus

Type: ARRAY[D..127] OF MBMNODESTATUS

System Modbus Master RTU communication status. Itis a structure of type MEBMNODESTATUS composed

com_hdlr: BYTE; Communication handler

LISIMT; Metwork address part 1
LISIMT, Metwork address part 2
LISIMT; Metwork address part 3
LISIMT, Metwork address part 4
BOOL, Configurated

BOOL: Present

BOOL; Slave failure

LIMNT; Mumber of Task Timed cycles with Slave failure

LIMNT;Slave failure error code

state could have the following meanings:
(valid only if miss is TRUE, never setto Q)
0=NMoerrors
1 =Tx data failed
2 = Ry time out (at starting )
3 = System error
4 = R time out (frame not ended)

.3

Watch =
68 v+ | v
Symbaol WValue Type
- ™ SYSMEMRTUMNODESTATUS[L] - MBMMODESTATUS
— COM_HDLR 16#00 BYTE
— ADDR_1 1 USINT
— ADDR_2 ] USINT
— ADDER_3 ] USINT
— ADDR_4 a USINT
mm CFG TRUE BOOL
mm PRES TRUE BOOL
mm MISS FALSE BOOL
— MISSCHT 17 UINT
— STATE 2 UINT




Live debuge ATV* control

e | 6 | v | [ Fmn R

¥

Symbaol

mm SELECTOR
— PLC_SPEED_REFEREMCE

mm MODBUS_COMM_ERROR

Value Type Location

TRUE BOOL @TIMED:ATV_CONTROL

1000 INT @TIMED:ATY_CONTROL
INT @TIMED-ATV_CONTROL

— PLC_OUTPUT_FEREQUEMNCY 1000

FALSE BOOL global

r

Force value

Yalue

Set

Marme ISeIectDr

True|

Marme IPLC_Speed_Heference

Value 1001 |




.Creating a new Modbus custom device -

File Edit WView !Tm:-ls] Options  Help

= Build F7
| Import EDS
| Project Fun ModbusCustemEditar _ :
FreeEvolution EVD Configuration

=0 Thermostat_exe
EIE "o e e Open with Free Studio Device

g ELNCH General

~{E) HMI Remote Name: |FreeEvolution EVD_1 Note: To create a new

= Illll CAMopen i .
,,,,, Expansion EVE_1 Version: | 423.18 Modbus custom device,
----- Keyboard EVK_1 choose Tools / Run

o E;;tim ___._- ModbusCustomEditor; the
"% Modbus FC-16.1 =1 — m‘tﬂﬁﬁ (Wl external

. % Modbus FC-16_2 FETIT

...t Modbus FC-03 .1 | =

" EE
E=l- m Plugins i il
------ '“ Ethernet

ModbusCustomEditor tool
will be launched, with a
new empty document.

44

ad
| |
L

-
=
L]

"E -




"Co

Creating a new Modbus custom device...

.
[/ v5D_Control_ATV21 1p0 - ModbusCustomEditor Note:

_ _ Advantage: Easier to be used in Connection

File View Tools Help Disadvantage: Message are not optimized &

[ = common polling time for all messages
messa i i I.'F_'DDD
I'I.n'SD_Ennh’nI_.ﬁ.T'u'El Iﬁ Max ge size (bit):
V5D control via Modbus Serial LiﬂEJﬁ Max ge size (reg.):
T ] Allow objects with the same address
[ 4 Add | = Remove T Up - Down
(ﬁddress | Label | Type | Fead only Modbus type Description
64002 VWD _Speed_Reference [INT False Holding Register (16 bit)
64769 VWSD_Output_Frequency INT  True Input Reqgister (16 bit)
@DD‘I WSD_Command INT False Holding Register (16 bit)
M | Fow
MM i




Custom Editor/Saving & Implementation

-
E= Save As u
Savein: I J. ModbusCustom j (] =5 EHv
1:'_;-. MName Size
"‘Jﬁm File folder (1) ~
-| 1 html
! ModbusCustomEditor.Decument (2) ~
Desldop B3 ModbusCustom.pet 5KB
- 3 =0 VSD_Control ATV21 1p0.PCT 4KE :
il
Libraries
A
Computer
[l @' I
Network
“ File name: [vsD_contrsl_ATv21_tp0.PCT - save |
Save as type: ModbusCustomEditor Files (* PCT) Cancel |

[E8 Thermostat_exercise
=24 FreeEvolution EVD_1

-{I5) HMI

@ HMI Rermote
[=-CAN CAMopen

i8]
E|g ATVl

----- 28 Plugins

il

Drag & Drop

.. » Computer » Discolocale (C:) » Programmi (x86) » Eliwell » free Studic » Catalog » ModbusCustom »
=

Device name

I Version | Description |

Generic Modbus 1

1 Maodbus registers B/W for ATY1Z
1 Maodbus registers B/W for ATVZ12
1 Modbus registers B/W for ATVZ1
1 Modbus registers R/W for ATY312
1 Modbus registers R/W for ATV31
1 Modbus registers BAW for ATW32
1 Maodbus registers B/W for ATVEL
1 Maodbus registers B/W for ATYI1
ML171 EEV Driver

M171 Perf Expansion 27 [/0s
W5D control via Modbus Serial Line
Generic Modbus RTU node

—

u]r_

Do you want to save and reload the current document 7
This is required to see any changes you made with the
ModbusCustormEditor

Cancel

HT
&

"C

AN

i

£



Custom Editor/Output Configuration

F VSD_Control_ATV21 Configuration
Thermostat_exercise

=[5 FreeEvolution EVD_1 J General Input Qutput
..... @ PLC

@ HMI
@ HMI Rernote — Settings
—].- AN
= ; CANopen ) Modbus address: |1 (1..2497)
. [l Expansion EVE 7500_1
. Mode number: IU 0..127)
=% RS485
7 A ATV21
m Polling time: |U ms (0 = continuous read/write on variation)
TimeQut: |lUUU ms
Wait before send: |lU ms

VSD_Control_ATV21 Configuration

General

Choose PLC vanable

[d Add ['d Remove Y Assign LN UnAssign T Up ' Down

Parameter | Address | Tz.rpel Yariable Type DataBlock

YW30_Command 64001 INT ATV_Command LINT MW110.7
VW30 _Speed_Reference 64002 INT ATV _Speed_Reference INT MW110.8

Filter: I

FreeEvolution EVD_1:
FreeEvolution EVD_1:
FreeEvolution EVD_1:
FreeEvolution EVD_1:

FreeEvelulion EVD 1
FreeEvolution EVD_1:
FreeEvolution EVD_1:

AD1_P (INT)

DO4_P (BOOL)

DO2_P (BOOL)
Ambient_Temperature (INT)
ATV _Command (INT)
ATV_Speed_Reference (INT)
ATV_Output_Frequency (INT)




Custom Editor/Input Configuration

%l Thermostat_exercise

= {24 FreeEvolution EVD_1

@ HMI

@ HMI Remote
[=-CAN CAMopen

5%, RS485
- ATV21

VSD_Control_ATV21 Configuration

Choose PLC variable

[d Add

Parameter | Address | Type |
W30 _Output_Frequency 64769

['d Remove W Assign L UnAssign T Up - Down

| Type | DataEankl

Variable
INT  ATV_Output_Frequency INT

MWA110.9

Filter:

FreeEvaolution EVD_1:
FreeEvalution EVD_1:
FreeEvaolution EVD_1:
FreeEvolution EVD_1:
FreeEvolution EVD_1:
FreeEvolution EVD_1:
FreeEvaolution EVD_1:
FreeEvaolution EVD_1:
FreeEvaolution EVD_1:
FreeEvolution EVD_1:

A_E ({INT)

Al3_E ({INT)-MNTC Probe

CI1_E (BOOL)

DIZ_E (BOOL)
Ambient_Temperature_DY (IMNT)
Green_LED_EXP1 (USINT)
Red_LED_EXP1 (USINT)

ATV _Command (LINT)

ATV _Speed_Reference (INT)

ATV _Output_Frequency (INT)




Chapter 14

Modbus TCP

Goal:

Modbus TCP configuration, project download
and socket management




'y

PC TCP/IP configuration s

— |
@{\Jv|@ v Control Panel » MNetwork and Internet » Network Connections  »

Organize - Disable this network device Diagnose this connection Rename this connection Change settings of this connection Access type: Mo Internet access

Connections: 0] Local Area Connection

Bluetooth Metwork Connection ‘h'l Local Area Connection = | Wireless Metwork Connection
Mot connected %ﬁ Metwork cable unplugged %ﬁ gad.schneider-electric.com
x 9 Bluetooth Device (Personal Area ... x -;;{ﬁf Intel(R) 82579LM Gigabit Metwork... zﬂﬂ Intel(R) Centrino(R) Advanced-M ...

- Ny ﬂ- Y
[ Local Area Connection Status ﬂ [ Local Area Connection Properties Internet Protocol Version 4 (TCP/IPvd) Properties M
General Networking | Sharing General

Connection Connect using:

You can get IP settings assigned automatically if your network supparts
. ) this capability. Otherwise, you need to ask your network administrator
IPv4 Connectivity: No Internet access L¥ Intel(R) 82579LM Gigabit N{work Connection far mep:pprt:priate P sei;ﬁ‘:;gs. Y
IPvE Connectivity: Mo network access
Media State: Enabled () Obtain an IP address automatically
i This connection uses the following tems: a )
Duration: 5 days 21:28:18 @) Use the following IP address:

& Cliertt for Microsoft Metworks
Speed: 100.0 Mbps )
J=1 4 otspot Shield Routing Driver 6 IP address: 0.0.0.101 4
45 QoS Packet Scheduler Subnet mask: 255 . 255,255 . 0
o= File and Frinter Sharing for Microscft N
~4- Intemet Protocol Version 6 (TCP/IPvE) NP Default gateway:
Activity P8 Intemet Protocol Version 4 (TCP/IPwd) -
i Link-Layer Topology Discovery Mapper 1/0 Driver Obtain DNS server address automatically
— ] _— " _
Sent —— %rb ——  Received - Link-Layer Topology Discovery Responder (@) Use the following DNS server addresses:
Byte 5273620 | 5,743,507 Description

Alternate DMNS server:
Transmission Control Protecol/Intemet Protocol. The default

wide area network protocol that provides communication
[ '@Properties ] I@Dis‘.able ] [ Diagnaose ] across diverse interconnected networks.

| [T validate settings upon exit

Close Cancel [ 0K ][ Cancel ]




Modbus TCP/download

' h'
Device Link Manager Config v10.0.28.0 M
Current selected protocol . ModbusTCP
Protocols Active |
¥ CanCpen
U EwDl
¥ GDE
- ModbusTCP Active

Froperties |

Activate |

£3

Description

Maodbus TCP pnﬂ
Ok I

Cancel

Medbus TCP/IP config w10.0.28.0

e —
— Communication

IP or hostnarne |1EI.EI.D.1EIE||

For B
/
—Protocaol
& haodbus Address |255
|1 000

Connect timeout IEDUU

= Jbus { Tirme out {ms)

) |

Ok Cancel

o

E.
W
-

M CcH rRwY | BRRSESY B

NE W |HoacHE rwve nEES Ly B

23

5.change Timeout
and Connect
Timeout based

on the Ethernet
band available. If
the connection

it is not direct it is
better to increase
both of them
10000-20000

-
TCP/IP Server v10.0.28.0 10.0.0.100:502

Connection addrass | 10.0.0.100:502

1

Users connected

Diagno |




Modbus TCP/debugging

ﬂiPLc - Eliwell Free Studio

ication - rical
——

Jm——

File Edit View Project |

On-line | Debug Window Tools

BEE -~ o~ & B

Set up communication. ..

L 4 DI O]

Resources

Configuration

E‘E FreeEveolution EVD
|_:_| Modbus chjects

% EEPROM Paramete

o a‘ Status variables

Connect

Download options...

’ b

=| Device Link Manager Config v10.0.28.0

=

Current selected protocol ;. ModbusTCF

.96 BACnet Objects

B Setting Menu Protocals Active |
=82 /O Mapping ¥ CanOpen
E‘:'—. Local %:EEEM
..J§2 Field oy
—{# Alarms - A P
=48] Web Site

A Froperties Activate

4

Descripgtion

todbus TCP protocol

0]4

Cancel

Modbus TCP/IP config v10.0.28.0

’rCDmmunicatiDn

IP or hostnarme |1D.D.D.1DD|

Por B

~Protocal
% Modbus  Address |255
" Jbus Time out(ms) {1000
Connect timeout IEDDD

k. Cancel




Chapter 15

Modbus Slave

Goal:

Configuration of Free Studio to establish
connection between

Vijeodesigner & EVOLUTION via:

1.Modbus TCP/IP — Vijeodesigner off line
simulation

2.Modbus RTU — Megalis target




Vijeo Designer Installation

r
& Install

Vijeo Designer

Ceonfiguration Software

Vijeo Designer

Guided Tour

USB Driver

Intelligent Data Services

Select the installation language in the list schneider
below. LPElectric
English -
=
L

.

P
ﬂ Vijeo Designer Ver. 6.2

Customer Information

Enter your information.

Please enter your name and the name of the company for which you work.

p
ﬁ! Vijeo Designer Ver. 6.2

Product Information

Reference: ||

Serial Number: I

Mote: For Limited Edition mode, leave Reference and Serial Mumber blank.

InstallShield

< Back ]I Mext =

|
User First Name: User Last Name:
IAjdin Aliyaryrzadeh
Company Name:
“1::hr1eil:ler Electrid]

InstallShield

<Back || Next> || cancel

| [ cance




New Project creation/Modbus TCP-IP

S |

Project Mame to Create
Project Name HVAC |

R

arget : 1.1

Target Setup

[] Assign the following IP Address

IP Address m .0 .0 .10
Subnet Mask 28b 286 . 285 . O

Default Gateway 6o .0 .0 . ﬂ)

Enable Audit Trails

Additional setup is required to use this feature. Please click on
help and review configurations necessany.

< Back Nest > Finish | | Cancel |




TCP/IP

General Settings

(] General
=[] Menitoring_ HVAC Geneal
% Graphical Panels 'E Metwork
[ Forms & Reports Hardware Name Monitoring_HVAC
Actions
[3] Environment [=] Options Description ﬂ
: ) 7
-2 Resource Library | &1 pamote access Type | HMISTU Series - ||™=
gt Alarms & Events
I Recipes W Multimedia N Model [HMISTU&EE {320x240) v]
-] Data Logging [F] Keys
% Variakles Target Color [EHK Colors - ]
@ Alarm
Z 10 Manager a Initial Panel ID D 1: Panell
Download [USE! v]
Target IP Address w . a . 0,120
[]Host Mame |
120N Pork -
Baud Rate -
IUser Application [Main Drive -
[] tndude Editor Praject
Preserve Run-Time Data D
Use MAT




TCP/IP

/O manager definition

T D . Right Click»insert new driver
} _ . Select the driver
anufacturer: :
Schneider Electric Industries SAS * SeleCt the eqUIpment
. Set the equipment address
Driver: Equipment:

_ . Use the IEC syntax
Modbus Equipment )
Modbus USB Equipment . Validate

Jbus (ATU}

Modbus (RTU)
Modbus Slave
Modbus TCRIP

PacDrive - Ethernet
Uni-Telway Equipment Configuration
KWAN TCPIP
E Equipment Address [VIIECE1131 Syntax
- IP Address m .o . 0 . 100 _ _
Untitled Addressing Mode [1—based {Unity Quanturm) v]
=[] HVAC Unit ID 255 =]l /255
- U Graphical Panels _ Wariables
----- Forms & Reports L Bzcouglayy Connzelion Douhble Word waord arder [High word first v]
- [5ll Actions Backup P o . 0 . 0 . 0
ASCI Display byte order [LDW bete first

@ Environment & ﬁ; ']
i+ Resource Library
,_.‘.J Alarms & Events Frotocol Communication Optimization

- éﬂ Recipes

‘ IF Protocol TCP - Freferred Frame Length [Custum v]
-5 Data Logging

- [E] Variables 120 =] bytes

=2

ﬂ Modb New Driver... Insert Data Dictionary Management
=

Freload Data Dictionary for online modifications E

. ok ||| cencel | | Hem




TCP/IP

Renaming created driver &equippment

Mavigator * 0 X
i

HVAC Simulation

=-{TJ Monitoring_HVAC
% Graphical Panels
----- % Forms & Reports

- Actions

; |E_| Environment

-2 Resource Library

._.l.J Alarms & Events

L Recipes

@ Data Logging

- Variables

-0 Exercise_Simulation
- ﬂ Performance_Controller [ 10.0.0.100 ]

@Vijen-rﬂanager I Project ‘




TCP/IP

External Variable Definition

Mavigator v 0 X
HVAC Simulation
E|El Maonitoring_HVAC

EI% Graphical Panels
El% Base Panels

Monitoring_HVAC - Variable Editor X

=t - [ Bg ]

Monitoring_HVAC - Temp_Ctrl - Languagel

p = Ju > mm] @ [Enn

BOOL

&
L]

Data Type Data Source Sean Group Device Address  Alarm Group

1-32 Bits Generic

Integer
IMT 16 Bits Signed

UINT 16 Bits Unsigned 3

..... oL i
Actions DINT 32 Bits Signed

EEl'" Environment
i+ Resource Library

UDINT 32 Bits Unsigned

EEl---._.l.J Alarms & Events REAL
..... E Recipﬁ m]HG

]u Data Logging
= Falder

IE!Z 10 Mana?er ) ) User Data Types
-0 Exercise_Simulation

...0@ Performance_Controlle Block Integer
Elock INT
@Uijen-Manager Project Elock UINT
Block DINT

Block REAL




TCP/IP

Variable Properties/Addressing KY

FreeEvolution Status Variables

[d Add ['d Remove = Recalc “

H Address Mame Device type Application type | Defaultvalue in [ ax Scale Offset it Farmat Accesslevel Read only
1 8960 Ambient_Temperature Signed 16-bit INT 1 0 C B Always visible True

Address: | sahwi

Offset (i); 8960 Note: No 1 bit shifting is needed

Bit (]

Freview:  %ahWa3E0

| [ oo ] |

B [0 (6] (3, 251 WA | 52 9 g, £
Mame Data Type Data Source Scan Group Device Address | Alarm Group Legging Group
1 rl"'rﬁu.mb_Temp INT BExternal Performance_Controller | 2ahWERG] Dizabled Mone

1. Check the status variable address defined in controller

2. Define an external variable in HMI side




TCP/IP

Assigning the variable to the Numeric disp.

File Edit Build HMI Arrange Variable Report View Draw Tools Window Help
E e ORARL Ts @ — + st -
= b O . | 5 BT

.

EM]%IEP:HHE:&%III—

T

FEbk b

- N A A0 GO -=-AE- T BH-OH - O - Ri-F 2R AEH-F
= =
HVAC_Exercise - HVAC _Exercise HVAC Exerd(12d MNumeric Display C_Exercize - Security -~ HVAC_Exercise - Temp_Cntrl - Languagel >
0 100 200 L String Display Ll o0
[=] R o -
. ArAtatata ittt
. HVAC T Date Display P L
ATATATAT AT
=8 g HVAC Exercise &  Time Display IR T,
ALATATAT AT
=] @ Graphical Panels D DL
ATE ettt Lt
=-Ur} Base Panels A
1: Temp_Cntrl LR )
- 5 LR Ry Ty
Popup Windows =] R
" " " " "
Master Panels AR
R R o,
e e e o et
ATE ettt Lt
Actions .--.-E.--.-;.--.-;.--.-E.--.-E
Environment R LT
E'% Resource |_||:|rar}r = --.-%.--.-E.--.-E.--.-:‘:..--.--.--.--.--.--.--.--.--.--.--.--.--.--.--.--.--.-.
[#- -g Alarms & Events = -'E-'--E.--.-;.--.-:‘:_.--.--.--.--.--.--.--.--.-..-..-..-..-..-..-..-..-..-.
LAY
r]‘E HECiFlES :_:'--.-f..-E.-.-E.-...:-:'--.-....--.-.-.-.--.-.-.-.-....-.-.-.-.“.“-“.“-.
D t L . _n'.'-"."-"."-"-"-"-"-"."-"."-"-"."-"-"."-"."-"-"."-"-"."-"-"-"-"."-"-"."-"-"-"-"."-"-"."."-"."-"."."-"."."-"..'-".'T.'..'-".'.".'..'-".'T.'-.'.'T.'..'-.'..'..'-.'..'-.'-.'..'-.'..'..'-.'..'..'-.'..'-.
. dfa Lo In = o e e v
@ gg g - .l-.l-.l-.l-.l-.l-.l-.l-.l-.l-.l-.l-.l-.l-.l-.l-._l-.l-._l-.l-._l-.l-._l-.l-._l-.l-__-._-.__-..l.__-..l..l..l..l..l..l..l..l..l._-._-._-._-._-._-._-._-._-._-._-._-._-.'_-._-.‘_-._-E_-._-E_-._-E_-._-E_-._-._-._-._-._-._-._-._-._-._-._-._-._-._-._-._-._-.
E Yariables e e """""""'"""""'"""""""'""""'":"""'""""'"'""""'""""'"""""""'"""'""""-T."""""'""""-"".".".E'.".::-'."."."."."."-"."-"-"."-"."."-"."."-"."-'
. - : R g R
|:E| /_"' IG MEHEQEF e .-..-..-..-..-..-..-.._-..-.._-..-.._-..-.__-..--._--.--._-..-.._--.-.._-..--.- g g g g g g g .--.--.--.--.-'-'.--.--.- .--.--.-1'.--.-'-'.--.-E.--.-E.--.--.--.--.--.--.--.--.--.---'--'--'--'--'--'--'--'--'--'- X
§ _:.-._-..-..-._-..-._-._-..-._-..-..-._-..-..:-'.‘_-.._-._-.._-..-.__-..-.._-..-.._-..-.._-..-.__u.--._--.--.--.--.--.--.--.--.--.--.--.--.--.--.--.--.--.--.--.--.--.--.--.--.--.--.--.--.-1'.--.'3
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Numeric Display Properties

i - ™
Murneric Display Setting u

|
|

General | InputMode | Color | Visibility | Advanced |

Mame MumericDisplaydl

Style - 00037 i
Data Type @) Integer () Float
Variable &mb_Temp i [¥] Zero Suppress Enable Input Mods
Display Digts 2 1 Display Zerals)
Format Digit Grouping

) [ (e

Language | 1: Language1 v|
Fant |Vijeo Modern 8x13 »|  Fontwidth
Font Style [Normal ~|  FontHeight

Font Resource [<Use Local Settings=

12+C

Alignment Unit °C |%| |;|

|

i ] ™
e

Expression

[

Warable List

TCP/IP

R RBE .~ Al
(] (W3] Amb_Temp

=-{T] HVAC_Exercise
ol Amb_Temp [ %:MWa960 ]

K




TCP/IP

Forming the Panel

K| = N-A-AAT-0 > G

Text Editor
Language: |1: Languagel
Fort: |Vijeo Modem 1323 v| Font Width:

Fort Style: |E.:.I.:| v| Fort Height: -
]ﬂ Ambiant Temp -




TCP/IP

o

Running Simulation

[55] HVAC - Vijeo-Frame - [HVAC_Exercise - Ten [55] Vijeo-Designer Runtime 6.2.0.454 = | =] |i:?-]
File Edit | Build | HMI  Arrange Variab

j ?}E Clean All
-I_-“ 5 Yalidate All “
.. Build Al F7 Ambiant Temp -
K| = N
Clean Target

ES! #] validate Target
6] HyAC Build Target

—ﬂ HVA @ Simulation

Start Device Simulation

Download All

T 4@ Download Target

Options...
----- [l Actions o5 @
+--[3&] Environment Sty

1T Resource Library
+._nﬁnJ Alarms & Events
----- I Recipes ]
+-[EJ] Data Logging
..... Variables
+",'-_’, 10 Manager

Romizing
Calling romizer

Romizer successful

Build Complete - 1 Warning(s]
Press F4 to cycle through errors and warnings

Target 'HYAC_Exercise' - HMI: Project 33 KB, System 11,505 KB, Total Size 11,538 KB [11.814,400 bytes].

.I.-..L-.J-.-L.--I.--.L ool

10
b

| Build

e e T Y g gy b g g g b gy g Y T T g Y e Y )

dtaiaadadatalaiat ittt

|_L|!Feedl::|ack Zone Graphics List

EJ¢LL¢4¢LL+J

EIJ Vijeo-Manager @F'mject

0




TCP/IP

EEPROM parameters assigning K%

FreeEvolution EEPROM Parameters

[d Add ['d Remove 2 Recalc “

# Address Mame Dievice type Application type | Size  Defaultvalue Min Max Scale Offset  Unit Format Accessleve|

16384 SetPoint Signed 16-bit INT 180 150 300 1 0 T 00X Always visible
2 16385 Differentiation  Signed 16-bit INT 20 5 50 1 0 C 00X Always visible
% - 83 AR B Eumwn-A E-FHEy EE

Marme Data Type Data Source Scan Group Device Address ) Alarm Group Legging Group

1 e Amb_Temp INT External Performance_Controller | FhbMWESGE(0 Dizabled Mone
2 - Setpoint INT External Performance_Controller | %aMW16384 Disabled Mone
3 " Delta INT External Performance_Controller | ZeMMWI163E5 Dizabled Mone

12



Numeric Display settings/Enable Input

Lmeric

General | InputMode | Color | Visibility | Advanced |

Numeric Disfiife Jtings

TCP/IP

|General

Input Mode

Mame MumericDisplayd2

Data Type @ Integer () Float

Warable

Setpoint

Enable Input Mode I

Color | Visibility | Advanced I|

“’f&-’le ‘ 00037 -

i |[¥] Zero Suppress Enable Input Mode
Display Zerofs)

Digit Grouping

Field ID 0|

Display Popup Keypad

Font Resource [<Use Local Settings=

Language | 1: Language1

Fant |Vijeo Modern 8x13

Font Style [w

Font Width (8
Font Height

12.1+C

Alignment = / LInit

*C

=)

J [ concel

J

- 1
Expression Editor Pad ]

Expression

Cwverwrite Variable's Input Range
|E':lfe.ra valid number OR Enter 3 valid Mathe § |

flin Yalue

|E':lfera valid number OR Enter & valid Mathe |

[Setpint]

Warable List

FR R Ewnw .~ A

=|u
'_|: -

@ Setpoint

=] HVAC_Exercise
b T Amb_Temp

e Delta [ %MW 16385 ]

Setpoint [ %MW 16384 ]

|5':fera vald Variahie, Its data tvpe mustbe § |

[ %eMWa360 ] |5':fera vald Variahie, Its data tvpe mustbe § |

<Unassigned>  Order Mo,  <Unassigned:=

Help

J [ concsl ||

J

o J[ concl

Hep |




TCP/IP

Panel forming & Simulation

0 100 200 200

HVAC Temp. Control

r Vijeo-Designer Runtime 620454  |1eo| (). S|

HVAC Temp. Control

Ambiant Temp | SN é Ambiant Temp | [HEEEEN
Set Point _1z.1°C | Set Point _18.9°C |
Delta _1z.100 | Uelta _z.0C |
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TCP/IP

ATV control/ final goal E

[&] Vijeo-Designer Runtime 6.2.0.454 e | B

[&] Vijeo-Designer Runtime 6.2.0.454 EE

ATVZ]l Control ATVZ]l Control

B E P m ]

Fun Sto ) Fun Sto &

Output Freg. Output Freg.

Speed Ref. - EEE Speed Ref. -




ATV Citrl./Variable & Panel declaration

HVAC

-] HVAC_Exercise
% Graphical Panels
----- Forms & Reports

Actions

@ Envircnment

- T Resource Library

.l.J Alarms & Events

TCP/IP

KX

HVAC

=-[T] HVAC_Exercise

E% Graphical Panels
: % Base Panels

i f Popup Windows

..[7] 1: Temp_Cnirl
2 AW_ContrcrI]

Master Panels

o Recipes b Forms & Reports

; Data Loggi
Yariables |

----- Actions
- [#--[3&] Environment

4 8967  ATV_Command Unsigned 16-bit  LINT a Always visible False

5 3963 ATV _Speed_Reference Signed 16-bit INT Hz Always visible False 0-5000 (0.01 Hz)
10 8969 ATV _Output_Frequency Signed 16-bit INT Hz Always visible True

11 8970 Madbus_Comm_Errar Boolean BOOL Always visible True

12 |89T1 Web_ ATV Comd Boolean BOOL Always visible False

13 |8AV2 Web_ ATV Speed Ref Signed 16-bit IMNT 0 5000 Hz Y Always visible False 0-50 Hz

14 |BATV3 Web ATV Output_Frg Signed 16-bit IMNT Hz Y Always visible False 0-50 Hz

% -

BN R [Ewnwn. A L% EE

Mame Data Type Data Source Scan Group Device Address  Alarm Group Legging Group
1 - Amb_Temp INT External Performance_C...  %MWE950 Dizabled Mone
2 LI ATY Command BOOL . BExternal Performance C...  ZhWEST1:X0 Disabled Mone
3 s ATV_Output_Freg INT External Performance_C... | %MWEDT3 Dizabled Mone
4 e ATV Speed_Ref INT .En'ternal Performance_C... | %MWESTZ Dizabled Mone
5 «" Delta INT External Performance_C... %MW16385 Disabled None ﬂ
b s Setpoint INT External Perfermance_C...  %MW16384 Disabled Mone




TCP/IP

(4

ATV Ctrl./Command & Status
B I O I T £ (s =)

ATVZ2]l Control General | Color | Label | visibility | Advanced |
Mode @) Switch Switch with Lamp  Category [Bnmap v]
Mame Switch3
Style
State 2] el ‘ . .
Lamp Enter 2 vadd Condifion Expression. Ii Q} Rewverse On Touch

When Touch | While Touch | When Release |

- B OpEraﬁUn Bit hd EE!
0 Status Dutput Freg. B.th Aw

Speed Fef. -

Operation

() Set

(@) Reset

() Toggle

() Momentary OM
() Momentary OFF

- i I
ATV_Command

General | Color | Label | visibility

Mame _u!-'m" Category [Primiﬁve V]

Variable ATV_Command q;]
State [off




TCP/IP

A

ATV Ctrl./Output Freq.

' N
DHBI|||||||I|1Pn.||||||I|EPD.||||||I|3PB. Meter Settings Iﬁ

ﬂTVE]— CD ntro -I- | General | Color | Label | Input Mode | Numeric Display |1.|'isibili1:y' | Advanr_edl
| Enable Mumeric Display
Display Digits 2 .2 | Zero Suppress
| soie NN 00025~
Format Dec, - | Display Zero(s)
Fun Stop
Digit Grouping
Font Resource |¢UseLccaI5etﬁngs; v| Eﬁg

Dutput Freg.

1: Language1l

Page 1 Speed Ref. - Font | Vijeo Modern 8x13 - Fontwidth  [g -
Font Style | Narmal - | Font Height 13 =

12,12

Alignment E/ % B

oK l | Cancel | | Help




ATV Ctrl./Speed Reference

= ”n|l A AR I|1Pq Ll || 1 Ilz?q Lo Ilqu

ATVZl Control

Fun Stop

Dutput Freg.

TCP/IP

/

-

MNumeric Display Settings I&

General | Input Mode | Color | Visibility | Advanced |

Mame MumericDisplay01 style : 20025 .
Data Type @) Integer Float

Variable ATV _Speed_Ref 320 [ Zero Suppress  [¥] Enable Input Mode
Display Digits 2 ) 2 | Display Zerols)

Format Dec—v Digit Grouping

Font Resource | <lJse Local Settings = - | lﬁl

Language | 1: Language1

Font |Vileo Modern 8x13 Bold »|  Fontwidth |8 -
Font Style |Eh;:||d v| Font Height |13 -

1Z_.12Hz

1]
4

Alignment Lnit Hz

K ] | Cancel | | Help




TCP/IP

(4

ATV Ctrl./Page switching

I ™
DHBI|||||||I|1Pn.||||||I|EPD.||||||I|3PB. “SW'-tChSEtti”gs - ﬁ

ATVZ1 Control General | Color | Label | Visibility | Advanced |
Mode (@) Switch () Switch with Lamp ~ Category [Primitive v]
MName Switch02
- State ) [upl e ‘ . soeat 7
=top Lamp Enter a vald Condiion Expression. 1i |:| Reverse On Touch

When Touch | while Touch | When Release |

I""—|:I Status Output Fr‘-Eu:1.. PESTERE| Pand T

Panel ID: 1

g WAL Exercise 1: Temp_Cnirl E]

@ Change Panel

Baze Panels () Previous Panel

-[#] 1: Temp_Cntrl
. 2: ATV _Control
...... - Master Panels
..... @ Forms & Reports

..... Actions

-[3&] Envirenment
-2 Resource Library
Eg...Pﬂ‘J Alarms & Events
..... o Recipes

5] Data Logging

..... Variables

-2, 10 Manager




ATV Ctrl./Page Switching

?“nl|||||||I|1Pn.||||||I|EPD.||||||I|3P[|:

—_

g HVAC Temp. LControl

=

= Ambiant Temp | HEEEN
Set Point _1z.1°¢ |
_1z.1°C |

HVALC
B[] HVAC Exercise

=@

1: Ternp_Cntrl
21 ATV _Control
_I" Popup Windows
Master Panels

..... @ Forms & Reports

..... Actions

- [34] Environment

&) Resource Library
Eg...._nﬁe Alarms & Events

..... Ao Recipes

-5 Data Legging

..... Variables

Eg...f.-:f. 10 Manager

14

-

Switch Settings

General |Color I Label I Visibility I Aduanced|

TCP/IP

F

=

Mode (@) Switch () Switch with Lamp
Mame Switchid 1

State () = el

Lamp Enter & vald Condifion Expression. Ti Q}

When Touch | while Touch | When Release |

Category lPrimiﬁve w7 ]

Style ‘ . 00001 -

[ Reverse On Touch

Operation  Panel -

(@ Change Panel

Panel ID: 2
2: ATV_Control E]

(1 Previous Panel

[Change pansli |




Target Download via USB or Ethernet

-E Metwark
Hardware

[E] options

S Multimedia

[F1] Keys

_'.'_ Alarm

IEIEI Remote Access

General File Edit | Build | HMI Arrange Variab
: D E% Clean All
Marme HVAC_Exercise o= = = ]
== Yalidate All
- : =&
Description . Build All
R | = N
T )
¥Pe ['—MSTU sefies v] Clean Target
Model | HMISTUSSS (320%240) - Og Validate Target
Build Target
Target Colaor [5‘“{ Colors - HVAC
D HVACQ @ Simulation
Initial Panel ID D 1: Temp_Cntrl
Start Device Simulation
Download
Download All
Target IF Address |1|§| Download Target
Host I File System
ot MName
Self Download Options...
COM Port | -|
Baud Rate | " |

IUser Application

| Main Drive

HVAC - Uije&Frarrm
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Modbus Slave

e Status variables and EEPROM parameters have a modbus address and they
are all Holding Registers, regardless the type of variable defined into Device

Type

FreeEvolution Status Variables

G Add Q Remowve .:] Recalc

# Address Mame Device type Application type  Size Offset LInit Accesslevel Fead only
2960 TestWord Linsigned 16-bit  LIMNT 1] Always visible False
2 |8961 TestBit Boolean BOOL 1] Always visible False

e EEPROM parameters are always R/W

e Status Variables are RO by default
e Set to False Read Only in case of R/W Status Variable



Modbus Slave

e In Free Studio Connection, set the Mode of RS485 of the controller to Not
used

=>» It means that the RS485 on board is configured as a slave port

(& TestModbusSiave.CO
File Edit Wiew Teools Opticns Help

D™ 2B &7
1=1
Project J;lx|

8l TestModbusSlave
EE FreeEvelution EVD 1

RS485 Configuration

- PLC Mode

- AE) HMI

@ HMI Remote % Not used

----IFH CAMopen " Modbus Master (for field)
' RS485

28 Plugins




Modbus Slave

e In Free Studio Device, in Bios parameters, click on RS485 On Board

e Configure the Modbus communication:
=» Address of the controller
eBaUdrate De| TestMu_dbusSIave.CF | - Eliwell Fr:

File Edit View Parameters Recipes Options Help

> Stop bits [PZ@mecE rRvy 4 nRPFS 7 B4

Project o x | d
) P t TestModbusSlave RS485 On Boar
arl y ElE FreeEvolution EVD_1 Address | Name Value Um Default | Min I Max | Description
E“ BIOS parameters 15774  Addr_RS485 0B 1 hum 1 0 255 RS485 On Board address

B ) Al parameters 15775  Proto_RS485_OB 3=Modbus/RTjhum 3=Modbus/RT 2 3 Select RS485 On Board pratocol
----- ﬁ Acknowledgement - .
_____ £ Colibration A4 15776  DataBit_RS485 OB 8 um 8 8 8 RS485 On Board Data bit number
lllll € Calibration A0 15777  StopBit RS485_0B 1 um 1 1 2 RS485 On Board stop bit number
_____ {0 Anslogue Inputs 15778 Parity_RS485_0B 2=Even um 2=Even 0 2 RS485 On Board parity protocol
..... ) Analogue Outputs V/1 15779  Baud_RS485 OB 1219200 fum 938400 0 5 RS485 On Board baud rate protocol
[ RS485 On Board

..... ) CAN On Board

..... ] RS485 Plugin Passive
----- ﬁ CAN Plugin Passive

..... 7 RS232 Plugin Passive
----- ﬁ Ethernet Plugin Passive
----- ﬁ Maodem

..... ] Display

..... O Yovme. e Change to communication settings

----- ﬁ Dip Switch Values

..... ) Led & Backlight Values reql.“re a ContrO”er I‘eStal’t

----- ﬁ Systemn Clock Values
----- ﬂ Protection Password
-8 Application

AT HMI

@ HMI Remote

¥ Cfg files

----- ﬁ Recipes




How to connect EVOLUTION to

e Create a new driver

L4 ProjectTest - Vijeo-Frame - [Target1 - Panel1 - Lang
File Edit Build HMI Arrange Variable Report  View

DRE . AEEH,
FjEeER sis 58 8
: r

- - L - -

Mavigator

ProjectTest
= g Targetl
= % Graphical Panels
= % Base Panels
1: Panell
=} Popup Windows
Master Panels
Forms & Reports
Actions
Environment
Resource Library
% Alarms & Events
&g Recipes
@ Data Logging
Variables
RV Orveriert |

Targetl - Pa

[

=]

RTU

Megalis target via RS485 -




RTU

Vijeo Designer

L5 ProjectTest - Vijeo-Frame - [Target1 -

¢ File Edit Build HMI Arrange Variahle
NAR . REEH 9

e Configure the driver as configured in Free Studio

e _ R = N~ A-AT-0 >
New Driver s Driver Configuration Mavigator ¥ X
) i
Manufacturer: Manufﬂcturer;| Schneider Electric Industries SAS | Driver: ‘ Medbus (RTU} ‘ =
Schneider Electric Industriez SAS ProjectTest
BD Targetl
A ’ . COM Port COM1 Parity Bit Even v EI% Graphical Panels
Oriver: Equipment: B% Base Panels
Jous ERT} . SR Equipnt Serial Interface RS5-485 hd Stop Bit 1 v P L Panell
Modbus (RTU) Modbus_CT Equipment | | E; Popup Windaws
Modbus Slave . ] Master Panels
Modbus TCPIP pLsEai o jeafengh = s M | . ms & Reports
PacDrive - Etherpnet (0 ¥ 1t i Actions
Uni-Telway Transmission Speed || 15200 b Rev. Time Qut 3 “ | sec []---lE Enviranment
XWAY TCRAIP s .
[+ [ Resource Library
Retry Count z - #-B8 alzrms & Events
st TX Wait Time msee | | 'E: Recipes
Default value D'"E Datla Logging
= 2, 10 Manager
- ModbusRTUDL [COm1]
oK [ Cancel ] [ Help - )
[ ] l K ] [ Cancel l [ Help ] ------ ﬂ ModbusEquipmentd1
@Vijeo-l‘ﬂanager Project
Property Inspector * 1 X
. Driver
e A new Modbus equipment has been created ModsRTL01
Manufacturer Schneider Electric Industries 5
Diriver vodbus (RTU)
Configuration
String Encoding ASCII




RTU

Vijeo Designer

e Configure the Modbus equipment (right click):

: ) D28 . AEEH: 9264 X
e Enter the address as set in Free Studio EEE P

T Ry e

e Select IEC61131 Syntax TR Y] -

. ProjectTest

e Adressing mode: 1-based (Unity Quantum) it

-1 Base Pansks

1: Panell
'opup Windows
aster Panels
Forms & Reports
Actions

ment Configuration Enviranment

Resource Library
! Alarms & Events

=

L]

Equipment Address B Recpes
. @ Data Logging

Slave Equipment Addre [E] varizbles
'2. 10 Manager

| 8 MocbusRTUD1 [ COM1 ]
od ot

| Comrunication Optimization = Hew Sean Group Insert

| — - Configuration...
Preferred Frame Length Winimum Pozsible b
| Delete... Delete
| @VUE‘J'MEHBUH ijm Properties Alt4Enter
Property Inspector * 3 x :
' [EC51121 Syntax Equprent
| Name ModbusEquipmentd1
Addressing Mode |1—baa&d (Unity Quantum, v| Equipment
| Configuration
| SeanRate Medium
| “ariables Dizlog Table
| Double Word word order |High word first V|
| .
ASCI Dizplay byts order | Low byte first v|

| ok | [ Cancel ] ’ Help ]




RTU

Vijeo Designer

e Create your variables:

Targetl - Panell - Languagel Targetl - Variable Editor > | Targetl - Targetl
--Elloj':::gell MName Data Type Data Socurce Scan Group Device Address | Alarm Group Legging Group
EI% Graphical Panels 1 LI pooLot | BOOL | External ModbusEquipmentD1f] ZMWE0E1:X0 Disabled Mone
E% Base Panels 7 UINTOL External ModbusEquipmentD1i§ 2aMWEIG0 Disabled Mone

i 1: Panell
i-Li Popup Windows

[ Forms & Reports
Actions

[]--- Envircnment
[]---% Resource Library
|:|---L."J Alarms & Events
), Recipes

-5 Data Logging
ﬁ Variables

[]---Z 10 Manager

e Define the Data Source: External
e Defin the Scan Group: name of your Modbus equipment you have created
e Specify the register address of the variable



Chapter 16

Web server

Goal:

Embedded & customized web pages creation
1.Text Base Web Pages

2.Graphical animated Web Pages




Web visualization E

& Google

19 http://10.0.0.100/
is Apps | Suggested Sites [ Imported From IE

Ethernet Plug-in

T T A
SRoolfiee

ey ey
SEF

r ™y
Windows Security M

The server 10.0.0.100 at WEB Server requires a username and password,

Warning: This server is requesting that your username and password be
zent in an insecure manner (basic authentication without a secure
connection).

1. Open internet browser (Google Chorome) S

2. Type 10.0.0.100 in the address bar "' [Pd;sxo:dd ]
3. In the windows security pop-up:

Remember my credentials

AN

Default Username: administrator
Default Password: password [ oc [ concel |

» OK




Embedded web pages/Home
|||lm Evolution

Customized Web page takes - free Evolution embedded Web server -
higher priority and If it
already is up-loaded to the Click here to enter site

controller, takes place of the
embedded one. INNEEY Evolution Home

Use below address to return - free Evolution embedded Web server -

back to the embedded page:
http://10.0.0.100/evoindex.htm

[ Human Interface ]
Dip-Switch & Leds
System Clock (read) & System Clock (adjust)

otherwise just typing IP Avalogue Inputs

. . . Digital | t
address is sufficient. Analogue Outputs Vi
Digital OQutputs

[ Parameters ]
Ethernet Plugin Passive

Analogue Inputs
Analogue Qutputs V/I




Embedded web pages

IINERY evolution

Illlm Evolution e

Dip-Switch Status (read) & Leds Status (read/write)
Digital Ouputs Status (read/write)
S ttem

DOL1:
DoL2:

LEDA {green)
LED? {red)
LED3 yellow):
BACKLIGHT.

IR Evolution "

DOL3:
DOL4:
DOLS:
DOLE:
DOLT:

ool

Illlm Evolution
Index

System Clock Adjust

Time [hh:mm:ss]: [0 HH“ ]
Date [dd/mmiyy]: [ Yoyl ]

Day week: 2 |

Adjust FALSE v

|||Im Evolution e

Analogue Outputs V/I Status (read/write)

r
I Evolution s

Analogue Inputs Status (read)

Digital Inputs Status (read)

AlL1: [2e8
AlL2: [-32788
AlL3: [-32788
AlL4: |-32768
[-32768
[227es

DIL1:
DIL2:
DIL3:
DiL4:
DILS:
DiL6:
DILT:

EEDEEEEDE




Web visualization/Customized page

Resources

Configuration

Eﬂ FreeEvolution
-- Modbus objects
Menus
- B2 /0 Mapping

----- & Alarms

Add Table Page
Import Custom Page
Add Template Page

-

Configuration

Eﬂ FreeEvolution
-- Modbus objects
. ‘ Menus
. +-5 /0 Mapping

e BACnet Objects

-

"Tmp Ctrl." Web table page

4 Add ['d Remove T Up " Down

Refresh (ms): Ilﬂﬂﬂ {0=disable refresh) Fassword: I

Fage title: I'I'emperathe Control, Base Unit Filename: |ndex

Site template: IFrEEE'unIutinn‘l,WebSiteTEmpﬂates‘l,Elase‘lbase.sitetempl

# Mame Control Label Section Textsize Imagfilename |Imgx
1 Ambiant_Temp Text Fead Cnly 10

2 | SetPoint Text FeadMrite 10

3 | Differentiation Text 10

Choose...

ImgY Enumvalues

1. Resources» Web site » Add table page
2. Name it
3. Add anew record

4. Select the desired parameter from list
5. Title the page & Select the site basic template
6. Define the control type & Label it




Basic Template

‘' B
@ Open u
Lookin: || Base - a _? % [~
I= Mame Size
ke i SITETEMPL File (1) A
Recent Places :
EI_, base.sitetemnpl 4 KB |
Desktop
ii_:.;
Libraries
A
Computer
Netw-ork
File name: base sitetempl - Cpen
Files of type: WebSite template (*stetempl) -] | Canesl |

Schneider

gElectric”

» Web to edit the header

Web folder is located in PLC




Web site building

= File it lew roject n-line ebu indow ools eveloper e
FI Ed v Proj On- Debug Wind Tools | Develop Help
[ o S | OO+ -] 5| & iy Build Corfiguration
. . E K .}E E ﬁ E@i % & EI E‘ 'E Export application to catalog

] web site

r-54F BACnet Objects

Resources o H”Pruject Open with Device
Configuration =-E8 M171P Project i Ve i ﬂ
Eﬂ FreeEveolution [:| Frograms

128 Modbus objects -] Function blocks Generate EDE files

l B Menus L. ..[_] Functions

l +-05 /O Mapping - [ Global variables

..... - marm; 520 Global shared Developer » Build Web site

-- Tasks
Note:

Embedded Web Pages are no longer available

Output

if Application Web Pages are used

Building web site...

Web =zite correctly built in C;

\Electrical\Solution Architect\HVAC\Exercise\M171P Exercise\M171PF\web\

n | »

[« | » [ Build } Findinproject } Debug } Fesources /[




Web site download/preview

9EHY B 8

General
Mame: |FreeEquﬁnr1 EVD_1 ID: | 1
3 File version: | 423.23
¥ BIOS parameters
-8 Application
@ HMI — Communication
@ HMI Rermote i
@ Cfq files Protocal: | ModbusTCP %
..... ﬁj RECiFI-ES Address: I 10.0.0.100 I:l b
. Disable communication
- Expansion EVE 7500_1 Port: | TCPIP:502
Baud rate: |

Device » Connect
» Target Configuration

Information

Status: COMMECTED
Web site download Firmware wersion: | 423,20
Web site preview
— Other operations
BIDS download

COpen file browser
Web site download
Web site preview

D ‘-\\ DO ':'
@O QOO

RS

DDED
GG




Customized pages/Preview

Output

File download OEK !
Downloading file pagel.htm ...
Download progress: 100% (2463 / 2463 bytes)
File download CE !

——— Finished downloading web site

4| 1

TmpCirl.

TmpCtrl.

ﬁ Temperature control, Base unit

Read Only

Address Name Value

8960 Ambient_Temperature_DY

Read/Write

Address Name Value

16384 Setpoint

16385 Differentiation

Um

°C

Um

°C

°C



Customized page inside another page

Configuration

Eﬂ FreeEvolution
-- Modbus chjects
w-EL Menus
E‘:—: /O Mapping

EI@ Web Site

Rename

Maove up

545 BACnet O

Mave down

Add Table Page

Impart Custom Page
Add Template Page

Delete Page

Roowces  Ax

Configuration

Elﬂ FreeBvolution
-- Modbus objects
Menus
E:'—: /'O Mapping

aﬁj Weh Site
: E@ Tmp Ctrl,

i o

---?«‘SE BACnet Objects

'‘Man Ctrl' Web table page

[4d Add ['d Remove T Up ' Down
Refresh (ms): IlUUU (0=disable refresh) Password: I

Filename: Ipage 1

Site template: |FreeE‘qutiun\,WebSiteTemplates‘l,Elase‘lbase.sjtetempl

Fage title: |Manual Control, System

Choose...

H Mame Cantrol Label Section Textsize Imagfilename ImgXx ImgY Enumvalues
1 |LEDA Radio Green LED
2 |LEDZ Buttan Red
31 |LED2 Select Yellow
4 |BACKLIGHT m Blue Backlight
Text
Select

Image
Radio

If the device type is Boolean or Enums other

types of control are selectable.




Customized pages/Preview & download

TmpCirl.

TmpCtrl.
TmpCtrl TmpCtrl. > Man Ctrl
Temperature control, Base unit Manual Control, System

Read Only LED

Address Name Value Um Address Name Value Um

8960 Ambient_Temperature_DY °C 8640 Green 0 0=0ff O 1=0n ® 2=Blink num
8641 Red | 0=0ff | 1=On | 2=Biink | um

Read/Write
8642 Yellow num

Address Name Value Um

16384 Setpoint °C BACKLIGHT

16385 Differentiation C Address Name Value Um
8720  Blue | 0=Of | 1=On [ 2-Bik | 3=Timed | 4=Timed running num




Status Variable defenotion for Web Ctrl.

Resources X
Configuration

Elﬂ FreeEvolution

|_:_| Modbus objects

ﬂ EEPROPM Parameters

----- ,B Status variables
=-¢#) Enums b

. /7] LEDEnum -
£ BIOS Parameters Status Variables

E§|--- Menus

+-H8 /0 Mapping L2l Add [ d Remove = Recalc
¥, Alarms
EEI--@ Web Site H Address Mame Device type Application type  Unit | Farmat Accesslevel Read only Description
G- MF BACnet Objects 1 8960 Ambiant_Temp Signed 16-bit INT *C WY Always visible True
2 |8981 Hystersis_FB_Status Boolean BOOL Always visible True
1 3 | BOGZ EXP1_CAMN_Status Boolean BOOL Always visible True
4 |B963 Probe_EXP1_Err Signed 16-bit INT Always visible True
5 |B9E65 Expansion_Alarm Boolean BOOL Always visible True
& |B964 Green_LED _EXP1 Unsigned 8-bit  USINT Always visible True
7 |BOGA FRed_LED_EXP1 LEDERUmM LISINT Always visible True
& | B967 ATV_Command Unsigned 16-bit UINT Always visible False
5 8963 ATV _Speed_Reference Signed 16-bit INT Hz Always visible False 0-5000 (0.01 Hz)
10 89649 ATV _Output_Frequency Signed 16-bit INT Hz Always visible True
11 |8870 Modbus_Comm_Error  Boolean BOOL Always visible True
12 8971 Web_ ATV _Comd Boolean BOOL Always visible False
13 | 8972 Web ATV _Speed Ref Signed 16-bit INT Hz XYY Always visible False 0-50 Hz

14 |BA73 Web_ATV_OQutput_Frg Signed 16-bit INT Hz XYY Always visible False 0-50 Hz



ATV control via customized web page

Resources o x
Configuration
Eﬂ FreeEvolution
-- Modbus cbjects
: ‘ Menus

. +-#5 /0 Mapping

E| ,@ Web Site
,@ Tmp Ctrl,

- m:c BAChet GbJECtS

[ Add

['d Remove

T Up

Refresh {ms): IlUUU (0=dizable refresh)

'ATV21 Ctrl' Web table page

~ Down

Password: I

[aTv21 Control

Filename:

Page tite
Site template: |FreeE'u::Iuﬁnn‘l.WebSiteTempJates\.Ease‘l.base.sitetempl

Choose... ]

Mame

Control

Label Section
(1 |we b_ATV _Output_Frg Text Cutput Frequency Read Cnly
2 |Modbus_Comm_Errar Radio PLC-ATY Modbus Camm Err
Web_ATYV_Comd Radio Srat/Stop ReadWrite
Web_ ATV _Speed_Ref Text Speed Reference




Assigning Status Variables to FB

Project

=-E8 Thermostat_exercise
-1 Frograms
w1 Function blocks

[:I Global varakles
=1 Global shared
: I:I Alarms
w1 Mappings
-1 Parameters
- variables
EI Tasks
=4+ Timed
----- B Thermostat
----- B CAMN_Monitoring
----- B towves
----- @ LED_hdgmt
----- T Fan_kanagement

=

EI@ Thermostat_exercise

&1 Programs

-1 Function hlocks

----- [ Functions

-1 Glohal variables

EI[:I Global shared

[:I Alarms

|:I bappings

&1 Parameters

=-1 Variables

~[i] Ambiant_Temp

-t Hystersis_FB_Status
-] EXP1_CAN_Status

{1 Probe_EXP1_Er

-[t%| Expansion_alarm

s Green LED EXF1

8| Red_LED_EXF1

~{ui] ATY_Command

~[i] ATV Speed_Reference
-] ATY_Output_Frequency
-4 Modbus_Comm_Errar

EEI-- Tasks

0001
SEL
Web_ATV_Comd G ATV_Command |
PLC_Stop_ATW }-Iﬂ
PLC_Start_ATW >__|m
o002
MOVE
“ Web_ATV_Speed_ Ref ATV _Speed Reference I
A
o003
MOVE
ATV _Output_Frequency We b_ﬁ'l"u"_{}utput_FrqI
0004
MOVE

syshbMRiuModeStatus[1]. miss

Medbus_Comm_Emor |




Test the Web visualization

oom ATV21 Ctrl
SEL
TRUE Web_ATV_Comd G ATV Command) 50178 ATvat cud
49152 |PLC_Stop_ ATV »— Ind
E0176 [FLC_ Start ATV % In1 ATV21 C t |
o002 Read Only
MOVE
Address Name Value Um
2550 (Web_ ATV Speed Ref ATV _Speed_Reference | 2550
8968 QutputFrequency Hz
— 8969 PLC-ATV Modbus Comm Err @ False O True
MOVE
3560 ATV_Output_Freguency Web_ATV_Output_Frg| 2550 Read/Write
Address Name Value Um
o004
8966 Start/Stop O False @ True
MOVE 8067 Speed Reference 36 x Hz
FALZE sysMbMRtuNodeStatus[1]. miss MDdbus_GDmm_ErmtIFALSE




Graphical/Status Variable definition

..... Wil LON Profile

Configuration
= m172p Configuration 'Enum_Status’ Enumerator
E|.. Modbus objects Elﬂ M172P
&% EEPROM Paramet ; :
g St .a';lam Er= EI" Modbus chjects G Add Q Remove
@ 2L Ananes . EEPROM Parameters
= Em| Add Enum & Status variables # | Value Description
""" =- Enums
----- e ey L o WY
B8 1/0 Mapping ﬂ BIOS Parameters L Green v
& Alarms Menus 3 2 Red
(-4 Web Site -85 /O Mapping
[-ef BACnet Objects {8y Alarms
..... Wil LON Profile (143 Web Site
[ BACnet Objects
..... & LON Profile
Configuration
=[] M172P
=-E8 Modbus objects
£ EEPROM Parameters
B | Status variables Status Variables ﬂ
ﬁE Enums [
""" £ BIOS Parameters L4l Add [ < Remove | Recalc
----- Menus
+-#5 1/0 Mapping H Address Mame Device type Application type  Read only
(%, Alarms 1 |8960 Status Enum_Status  JUSINT True
@] Web Site 2 |8963 CMD_LED |Enum_Status  JUSINT False
[-mF BACnet Objects

If the device type is
Boolean or Enums

other types of control
are selectable.




Graphical Animation principles

|Eene|ﬂ | 5emty| Details |F'rem.15‘ufarsions|

Property Walue |~
Origin

Diate taken Specify date taken

Irmage

m

£+ % Timed

64 Pixels

A

64 Pixels

1

64 Pixels

X

64 Pixels

v

ﬁ\

v

It moves a fix defined
frame to the assign
picture regarding
defined Enumerators.

192 Pixels

CMD_LED




o

y

Project & image foldering i

4 CON File (1)

1

MI171P_Exercise.COM
4 File folder (2)

ﬁ
Application

. Web
Please copy/ cut and paste
desired image file to

the web folder located
in the applicatio folder.

MODE.PNG

Lser Interface




Graphical page configuration

Resources o x| H.Em'm i Note.
= Configuration ‘= Configuration . .
ﬂ Freedvance 1 = [ Frechdvance 1 Do not for'get to write the image
8 Madbus objects -8 Modbus objects file name in capital letter.
..... Menus Menus
=-B5 /0 Mapping EIE:‘_: /O Mapping
EE: Local E‘:—: Local
B2 Field “ B2 Field
& Alarms & Alarms
-G Add Table Page | =] Web Site
-har BAC Import Custom Page @ _
..... &) LON [#-35F BACnet Objects
- Add Tempiate Fage | | © &) LON Profile

'Status’ Web table page
L&l Add [ < Remove T Up - Down [] Enable build

Refresh (ms): IlﬂUU (0=disable refresh) Password: I

Page title:  |Graphical Status Filename: I

Site template: |FrEE.ﬁ.d'uance‘l,WebSiteTempIates‘lEase‘lbase.sjtetempl Choose... |
H Mame Control Label Section Text size  Imgfilename ImgX ImgY Enumvalues

1 |CMD_LED |[Radio |[SignalLamp Command Read/MWrite n
2  Status Image JAnimated Signal Lamp Read Only (Status) lMDDE.F‘NG G4 G4 l v‘




Web site building

File View Project On-line Debug Tools Dwelnper| Help
g | «7 ru B 4 0 Gy Export application to catalog

Open with Device

Resources o x | | Project Build Web site
Configuration = - Freefdv
Eﬂ FreeAdvance 1l .. EE H Generate EDE files
& Modbus cbjects e B=F Thermostat
= Menus i BEP Web_Visualization
. E‘Z—: YO Mapping e G Global vars : :
iy marms i Aux Variables Developer » Build Web site
. '@ EEI ..... TESks Note-
+-95F BACnet Object ' :
@ LGNnPruﬁlée ; Embedded Web Pages are no longer available
- if Application Web Pages are used

Output B x|

F

Building web site...
Web site correctly built in|C:\Electrical\Solution Architect\HVAC\Exercise\M172P Graphical WebVisualization\web\

_.| > L4 | |I|
A v [\ Buld } Findinproject ), Debug )} Resources |




Web site download/preview

FreeAdvance 596 Configuration

—General
£ BIOS parameters Name: |Fs_aov o: [ 1
i@ Application File version: | 596.2
-5 HMI
~{if) HMI Remote for EVK and EVP -
] —Communication
@ Cfg files _
_____ Ej Recipes Protocol: | Modbus %
Address: 1
: [ | bisable communication
Port: COM:3
Information ﬁ— Baud rate: | 38400
Status: CONNECTED it — Download settings
Firmware version: | 596.1 IUSE -y ra———
Model: Display 42 I0s
I NOR SD
PLC ® O
HMI ® O
— Other operations HMIRemote @ O
BIOS download Cfg files ® O
Open file browser Website (@ ()

Web site download
Web site preview

Generate XIF file




FAp
Graphical Status Page Test E

0001
22
Graphical Status
Watch o=
Read/Write [ 6 [ ve v
Symbol Value  Type Location
Add N Val — CMD_LED 2 USINT  global
e T e — STATUS 2 USINT  global

8963 Signal Lamp Command Grey  Green ® Red

Read Only (Status)

Address Name

Animated Signal Lamp O




Graphical Alarm Page Config.

Configuration 'Alarm’ Web table page
=Bl FreeAdvance 1 [4l Add [ d Remove T Up . Down [¥] Enable build
E§|-- Modbus objects
----- Menus
: . ¢ (1000 =di :
& B2 vo Mapping Refresh {ms): I (0=disable refresh) Password: |

¥ Alarms Page tite:  [Alarm Filename: I

H"@%‘Eb Site Site template: jiFreeAdvance \WebSiteTemplates\Base \base. sitetempl Choose... |

Status

4186 BACnet Objects H Mame Caontrol Label Section Text size Img filename Img}( Img“rr Enum values
1 Alarm  Image  Probe Disconnection GenericAlarm ALARMS PMNG B4 64

..... Wil LON Profile ;

------- [E]f Hystersis
[--®=F Thermostat

- BEBR Web_Visualization
....... @ Global vars
Eg..--- Az Variables

|':‘| Tasks

Hystersis_ 00

Enable_Exp

SetPoint Cutput_Cooling




Graphical Alarm Page Test

Alarm

Alarm

Alarm Alarm

Generic Alarm Generic Alarm

Address Name Value Um Address Name Value Um

8964 Brobe Disconnection A 8964 Frobe Disconnection ! "-1\

Hystersis 00

Hysterziz 00
( Hystersis | [ Hystersis 1
TRUE EN ENO|— FB_Status|TRUE il Enable Exp o gz
(255 NTC_Probe Temperature l Alarm FALSE ' -32788|NTC_Probe | Temperature I Alarm Alarm | TRUE
180 SetPoint Output Output_Cooling | TRUE 180 SetPoint Output Output_Cooling | FALSE
20 Differentiation 20  Diferentiation




Changing default IP address via Device

Project X Ethernet
ML172P_Graphical_WebVisualization
Elﬂ Freefidvance 1 Address Mame | Value | Um | Default | Min | Max | Description
- BIOS parameters 15796 Port_HTTFP_PI 0 num 0 0 65535 HTTP Port number, 0 is equal to default port 80
- All parameters 15797  Por_ETH_PI 502 num 502 0 §5535 TCPAP Port number
..... ) Acknowledgement 15798 Ip_1_ETH_PI 10 num 10 0 255  EthernetIP address (1 st part)
..... ﬁ Calibration Al 15799 Ip_2_ETH_PI 0 num 0 0 255 Ethernet IP address (2 nd part) ﬁ
..... ﬂ Calibration AQ 15800 lp_3_ETH_PI ] num ] ] 2585 Ethernet IP address (3 rd part)
EEI---EJ Analogue /O 15801 lp_4 ETH_PI 100 nurm 100 0 255 Ethernet IP address (4 th part)
..... ﬁ R5485-1 On Board 15802 DefGtwy_1_ETH_PI 10 num 10 0 255 Default Gateway (1 st part)
..... ) RS485-2 On Board 15803  DefGtwy_2_ETH_PI 0 num 0 0 255  Default Gateway (2 nd part)
..... ﬁ CAM On Board 15804 DefGtwy_3_ETH_PI 0 num 0 0 2585 Default Gateway (3 rd part)
..... f] R5485 Plugin Passive 15805 DefGtwy_4_ETH_PI 1 num 1 0 255 Default Gateway (4 th part)
----- {7 CAN Plugin Passive 15806  NetMsk_1_ETH_PI 255 num 255 0 255  Netmask (1 stpart)
..... 7 RS232 Plugin Passive 15807  NetMsk_2_ETH_PI 255 num 255 0 255  Netmask (2 nd part)
W @d Ethernet | 15808  MetMsk_3_ETH_PI 255 num 255 0 255  Metmask (2 rd par)
----- i Modem 15809  NetMsk_4_ETH_PI 0 num 0 0 255  Netmask (4 th part)
----- ﬁ Display 15810 PriDMS_ 1 ETH_PI 3 MU 3 0 255 Primary DMS server (1 st part)
----- ﬁ BACHet 15811 PriDNS_2_ETH_PI g num 8 0 255 Primary DMS server (2 nd part)
----- ﬂ FileSystern Volumes 15812 PriDNS_3 ETH_PI 8 num 8 0 255 Primary DMS server (2 rd part)
----- f] Miscellaneous 15813  PriDNS_4_ETH_PI g num 8 0 255 Primary DNS server (4 th part)
EJ---fJ IO Values 15814  SecDNS_1_ETH_FI 8 num 8 0 255 Secondary DNS server (1 st part)
----- ) Led & Backlight Values 15815  SecDNS_2_ETH_PI 8 num 8 0 255  Secondary DNS server (2 nd part)
----- ) System Clock Values 15816  SecDNS_3_ETH_PI 4 num 4 0 255  Secondary DNS server (3 rd part)
----- ) Protection Password 15817  SecDNS_4 _ETH_PI 4 num 4 0 255  Secondary DNS server (4 th part)
----- (] USB-Host and microSD 15318  EnableDHCP_ETH_PI False  flag  False 0 1 Enable DHCP
----- ) Battery Handling 0 num 0 0 0 MAC address (1 st part)
=-[@ Application 24 num 24 0 24 MAC address (2 nd part)
~AE) HMI 187 num 187 0 187  MAC address (3 rd part)
@ HMI Remote for M171DGRP and M171PF 0 num 0 0 255 MAC address (4 th part)
¥ Cigfiles 0 num 0 0 255  MAC address (5 th par)
""" [ Recipes 0 num 0 0 255  MAC address (f th part)




Changing default IP address via Web

[ 10.0.0.100/evoindex.htm o

- Controller embedded Web server

[ 10.0.0.100/evopet.htm iy
[ Human Interface ]
Leds
System Clock (read) & System Clock (adjust)

[1/O Values ]
Analogue Inputs
Digital Inputs
Analogue Outputs V/I/PWM

Digital Outputs Ethernet parameters

Name Value
Port HTTP_PI 0

Ip_ ETH_PI 10 o o 1100
DefGtwy ETH_PI w0 [[o |[o

Analogue Inputs
Analogue Outputs V/IIIPWM

|46y
MetMsk ETH PI 255 . |2656 . |265 ]
PriDNS_ETH_PI 8 |[8 |8 8
SecDNS_ETH_PI g |[8 |4 4
EnableDHCP_ETH_PI FALSE v

MAC_ETH_PI 0 J2a e [0 a7 | [149




m View object properties

MEMMODESTATUS & sysDNS_GetlpByMame 1T sysPluginRelay

& sysanswerDelaylncTime & sysExecutionPassword & sys5etDl_SamplingMode

e: Function

STRUCTIMPULSECQUNTER & sysDMN5_Reset T sysPwmDO turn Value: USINT

MName: sysHTTP_Authentication

& sysBridge 17 sysHmi_Message & sysSMTP_Reset guage Type:
& =y=ClockWrite TE e T I sysSMTP_SendErmail
& =y:DataPush_Reset I <y <HTTP_ListableFilesExt I sysSTRCAT scription:
o sysDataPush_Start | sysINT_TO_STRING o syssTREQU nfigure Web server authentication parameters.
4 m | v ling this function Web server realm, user name and passward will be reloaded

4 | b r.ll Dperator and standard blocks }l Target vanables }l Target blocks ,-{ basic :"l Regul and (1€ requested values Ifthis function is not called realm, user name and
paasword will be loaded as follow: "Web server, "administrator, ‘password”.

The function return a LWSINT which could have the following meanings:
0 =Parameters carrectly reloaded.
2585 = Realm string too long, no parameters reloaded.
284 = User name string too long, no parameters reloaded.
253 =Passwaord string too long, no parameters reloaded.

Input:

Hame Type Description
realm STRIMNG Web server realm string, max 19 chars
user STRIMNG Web server user name string, max 15 chars
psw STRIMG Web server passward string, max 19 chars




] File Edlt["u'r | Project On-line Debug Variables Window Tools Developer Help

LEE B

(G F B

. . LH Toolbars o == ;
Tool windows m Workspace Cirl+\W
Ful screen  Cirl+U Library Cri+L
= @ Output Cui+R
Configuration
Elﬂ FreeAdvance_1 Oscilloscope Cirl+K
|_:_| Modbus objects Watch Ctr+T
A EEPROM Pararmeters
..... B} status variables PLC runime status
EWE Enums E Cross Reference
----- ‘;'E Enurn_Status — 5 Aux Variables

48 BIOS Parameters

-t BACnet Objects
..... Wi LOM Profile

----- - Tasks

. ----- £+ Timed

# X Definitions
ization Project 5=

R x|'
ML172P_Graphical_WebVisualization Definitions
] TypeDefs

B Sructurs

|_7] Enumerations




Chapter 17

Wifer Configuration

Goal:
- Wifer Configuration & Connection
- Set the Wifer IP address in the range of Controller




Physical Description

Fower Switch
Micro USB Port

Mode Switch

Reset Button

Ethernet Port

Item Description
Power Switch | This switch is used to power on the WIFER.

Micro USE Port | This port is used to connected to be the provided power adapter.

With the WIFER powered on, press and hold the Reset button
Reset Button | for at least 10 seconds, and then the WIFER will restore to the

default setting.
Ethernet Port |This port is used to wire directly a device or through a switch.

Mode Switch | Keep switch at AP mode. Other modes are reserved.




Default settings

- ™y
Default Settings: B T 0 0 0 .
T W ¥ SSID: SE_TCSEGW 000X

-admi Wireless Network
osernamesdmin | pyy (NNIHAALA IR0 reless Network name
sssward:admin — % Wireless Password: Number with 8 digits

| SSIDSE_TCSEGW X000 Wireless Fassword: 30000000 ) Pre-encryption Wireless Password




LED Description

Scan

WLAN

Status Description
Ethernet Solid (Green) | The battery Is full or the power supply
Power Is normal.
Solid (Orange)| The battery Is being charged.
Solid (Red) | The battery power is low, you need to
charge It.
Flashing (Red)| The battery Is abnormal.
&% Ethernet| Flashing The Ethernet port Is transferring data.
Off No device Is linked to the LAN port.
On The wireless function Is enabled.
Elashi There Is data being transferred through
T WLAN asng wireless. g g
off The wireless function Is disabled due to
Iintermnal error.
Scan Is working and at least one device s
C\ Scan on detected.
Flashing Scan Is working and no device Is detected.
Off Scan Is not started.




WIFER Configuration windas?

Access to WIFER WEB site by www.a.com
eUser Name: admin i

. Currently connected to: &
ePassword: admin. %=+ SE_TCSEGW_C75380

Internet access

| Wireless Network Connection A
[ www.a.com ! SE TCSEGW _C75380  Connected ﬂ!ﬂ
Authentication Required HWAC t| Mame: SE_TCSEGW_C75380 ﬂ!ﬂ =

Signal Strength: Excellent

The server httpy//www.a.com:80 requires a username and PSPT36 SECITIrit}f Type: WPA2-P5K ,5!!1
password, The server says: Wireless WIFILINK Dongle, Radio Type: 802119
HWVAC t| 55ID: SE_TCSEGW_C75380 ﬂ!ﬂ

User Mame: admin guest ?ﬂﬂ
Password: |7 WLAN_PD3_99axis Al
SEBG._ISH13 a
Log In Cancel Testproject WebVisu A -

Open Metwork and Sharing Center



http://www.a.com/

J

Wifer Default IP address .

/SE-\I"H'IFIdongle ® 4+

\ é @' WAWL.8.C0m

Schpeider

Devices List
S AN
WPS
“et-.\:ork MAC Address: 6C-FD-BY-C7-53-80
Wireless Type: |Staﬂc IP v|
DHCP IP Address: | 2932233223 |
System Tools Subnet Mask: | 2552552550 - |
Gateway: | 0.0.0.0 |

| Save |




.
y

Wireless network renameing wiionl?

— ————
/":.‘ Connecting... x\+

€ @ www.a.com
s

Schneider

Devices List
Status

WPS
Network

Completed!
Wireless
- Wireless Security Please wait a moment, if the browser does not refresh automatically, click
- Wireless MAC Filtering Refresh on the top of your browser.

- Wireless Advanced

- Wireless Statistics

DHCP

System Tools




-
/ g

Windows 7

Connect to the Wireless Network -

r
@ Connect to a Network

Type the network security key

Security key: 38813450]

[ Hide characters

Ll R

Currently connected to:

W
i gad.schneider-electric.com
Internet access

Unidentified network
Mo Internet access

m

Wireless Metwork Connection -

PSPTS6HTSS Connected !

HVAC M172 Web Visu. a

Connect automatically
guest ki)

M221 Book Panel M

TP-LINK_B24526 M

-
PR - . =

Open Metwork and Sharing Center




Adding a device/Controller

/SE-\I"J'IF[d ongle

(- P www.a.com

Schneider

x \ +

-
‘ 5

Windows 7

Devices List
Status

WPS
Network
Wireless
DHCP

System Tools

Devices List

1D Product Name Manufacturer IP Address MAC Address
1 01MF_0807 INVEHSYS 10.0.0.100 00-18-BB-00-2F-E2
| Refresh | 10.0.0.100 [ ok |
HI““““‘
§!|§H§3|P?5|“E §| =
Information IIIIIIIIIIII \\\\\\\\\“

Status:

Firmware version:

Model;

CONNECTED
| 595.500
| Display 42 I0s

'.‘“wﬂ! iﬁ‘;i; al;ﬂa EER] i:li [EERERER !-;‘J.......‘.

yi



Network status/properties...

% o E + Control Panel » All Control Panel lterns »  Metwork and Sharing Center

File Edit View Tools Help

Control Panel Home . . . . .
View your basic network information and set up connections

T e |

WIEMNELTI4L Multiple networks Internet
General -
(This computer)

I .|I|I Wireless Network Conne 3t

View your active networks

y

y

Windows 7

=

) (o s s]

See full map

Connect or disconnect

| Detais... || wirelessProperties |

=
Sent —— *g' ——  Received

16,988,429 | 70,632,269

Activity

FylDisable || Diagnose |

& =

Connection
IPw4 Connectivity: Internet Access type: Internet
N HVAC M172 Web Visu. '
IPv& Cannectivity: No network access % Public network Connections: ol Wireless Metwork Connection
Media State: Enabled v (HVAC M172 Web Visu.)
5510: HVAC M172 Web Yisu,
Duration: 19:41:21 ﬁ
Speed: 72.0 Mbps Unidentified network Access type: Mo Internet access
Signal Quality: !!!!! > Public network Connections; [ﬂ] Local Area Connection

@;

m




-~
.y

... Network status/properties wndovs

As shown no needed to set the Wifer IP address in the controller address range.

' i’
U Wireless Metwork Connection Properties u
__—__‘ P 1
ok |Sma] Internet Protocol Version 4 (TCB/IPvd) Properti =&u
I Ne‘twt:lﬂ{lng Sharing ern o ol Versian U— f‘I } pertes
Connect using: General | Alternate Configuration |
@ Intel(R) Centrina(R) Advanced-N 6205 You can get IP settings assigned automatically if your network supparts
this capability. Otherwise, you need to ask your netwark administrator
for the appropriate IP settings,
This connection uses the following tems:

(@) Obtain an IP address automatically

& Clignt for Microsoft Networls

o8l Hotspot Shield Routing Driver 6

Bl (305 Packet Scheduler

.@ File and Printer Sharing for Microsaft N

-&. |ntemet Protocol Version & (TCP/IPvE)

B8 Imtemet Protocol Version 4 (TCP/1Pv4)

<& link-Layer Topology Discovery Mapper 140 Driver
& Link-Layer Topology Discovery Responder

{7 Use the following IP address:

IF address:

Subnet mask:

Defaul gateway:

(@) Obtain DNS server address automatically

(7 Use the following DMS server addresses:

| nstal. | Uninstal | Propetties

Description Preferred DS server:

Transmission Control Protocol/Intemet Protocal. The default
wide area networls protocol that provides communication
across diverse interconnected netwarks.

Alkernake DMS sarver:

Validate settings upon exit

OK || Cancel




~
F J

Enabling DHCP/Wifer side W,

E SE-WIFIdongle

[9 223.22.33.223/7_sm_byp=iVVFWMvO0f4S0255r

Schneider ConneXium WIFER

&' Electric Model No. TCSEGWB13FAD

Devices List

Status DHCP Settings DHCP Settings Help

WPS The Device is setup by defaultas a DHCP
(Dynamic Host Configuration Protocol)
Network server, which provides the TCPIP

Wireless DHCP Server: © Disable @ Enable configuration for all the PCs that are

Start IP Address: |223_22_ 33.100 connected to the Device in the LAM.

End IP Address:  [22322 33199 e
the server. If vou disable the

Address Lease Time: I seconds Server, you must have another

0 DHCF server within your network

Default Gateway: |223_22_33_223 [Optional) or else you must configure the IP

address ofthe computer manually.

System Tools Default Domain: I (Optional) Start IP Address - This field is the

] first address in the P Address
Primary DNS: I[]_[].[].[] (Optional) pool.

) End IP Address - This field is the
Secondary DN S: IU-U-U-U (Optional) last address in the IP Address
pool.
Address Lease Time - The
Address Lease Time is the length
of time a network user will he
allowed to keep connecting to the
Device with the current DHCP
i [l

DHCP

- DHCP Settings
- DHCP Clients List

- Address Reservation




Enabling DHCP/Controller side

Project o= . i
53 M171P_Exercise Ethernet Plugin Passive
EI“ M171 Perf Display_1 Address Mame Value | Um | Default| Min | Max | Description |
=-# BIOS parameters 15772 Por_TFTP_IP 0 num 0 0 65535 TFTP Portnumber, 0 is equal to deafult port 69
- Al parameters 15796  Port_HTTP_PI 0 num 0 0 65535 HTTP Portnumber 0 is equal to default port 50
g ‘;‘::;f:;l::i;me”t 15797  Port_ETH_PI 502 num 502 0 65535 TCPAP Portnumber
..... ﬁ Calibration AQ 15798 lp_1_ETH_FI 10 num 10 ] 255 Ethernet passive Plug-In IP address (1 st part)
_____ ﬁ Analogue Inputs 157949 Ip_2 _ETH_PI 0 num ] 0 255 Ethernet passive Plug-In IP address (2 nd part)
_____ ﬁ Analogue Outputs V/1 15800 Ip_3_ETH_PI 0 num ] 0 2545 Ethernet passive Plug-In P address (3 rd part)
..... ﬁ RS485 On Board 15801 lp_4_ETH_PI 100 num 100 0 255 Ethernet passive Plug-In IP address (4 th part)
..... ] CAN On Board 15802  DefGtwy_1_ETH_PI 10 num 10 0 255  Default Gateway (1 st part)
----- ) RS485 Plugin Passive 15803  DefGtwy_2_ETH_PI 0 num 0 0 255  Default Gateway (2 nd part)
----- ) CAN Plugin Passive 15804  DefGtwy_3_ETH_PI 0 num 0 0 255  Default Gateway (3 rd part)
""" ) RS232 Plugin Passive 15805  DefGtwy_4_ETH_PI 1 num 1 0 255  Default Gateway (4 th part)
R #g Ethernet Plugin Passive 15806  NetMsk_1_ETH_PI 255 num 255 0 255  Netmask(1stpar)
g B’:S;l':;" 15807  NetMsk_2_ETH_PI 255 num 255 0 255  Netmask(2nd par)
_____ ) BAChet 15808  NetMsk_3_ETH_PI 255 num 255 0 255  Netmask(3rd par)
_____ @ /0 Values 15809  NetMsk_4_ETH_PI 0 num 0 0 255  MNetmask(4thpar)
..... ﬁ Dip Switch Values 15810 PriDMNS_1_ETH_FI 194 num 194 ] 2558 Primary DMS server (1 5t part)
----- f] Led & Backlight Values 15811 PriDME_2_ETH_FI 25 num 25 0 255 Primary DMNS server (2 nd part)
----- ﬁ Systern CLlock Values 15812 PriDMNS_2_ETH_PI 2 num 2 0 255 Frimary DMNS server (3 rd part)
----- [} Protection Password 15813 PriDNS_4_ETH_PI 129 num 129 0 255  Primary DNS server (4 th part)
(-8 Application 15814  SecDNS_1_ETH_PI 194 num 194 0 255  Secondary DNS server (1 stpart)
5‘3@ HIMI 15815  SecDNS_2 ETH.PI 25 num 25 0 255  Secondary DNS server (2 nd part)
El“é'?m?ﬂh:g::’zw 15816 SecDMS_3_ETH_PI 2 num 2 0 255 Secondary DMNS server (3 rd part)
@ HIMI_ML71P 18817 SecDMS_4_ETH_PI 130 num 130 0 258 Secondary OMNS server (4 th part)
£5¥ Chg files 15818  EnableDHCP_ETH_PI fag  False 0 1 Enable DHCP
----- [Ej Recipes
Eﬂ--- M171 Perf Expansion 27 /051
-f Display for M171 Perf_1




Devices List
Status

WPS
Network

Wireless
DHCP Diagnostic Tool: @ Fing (, Traceroute

Diagnostic Tools

Diagnostic Parameters

System Tools IP Address/ Domain Name: 10.0.0.100

_Time Settings Ping Count; 4 (1-50})

- Diagnostic Ping Packet Size: 64 (4-1472 Bytes)

- Hrmware Upgrade Ping Timeout: 200 (100-2000 Milliseconds)
- Factory Defaults

Traceroute Max TTL: 20 (1-30)

- Backup & Restore
- Reboot

Diagnostic Results

:rF*inging 10.0.0.100 with 64 bytes of data: :

- Password : :
) ' Reply from 10.0.0.100: bytes=64 time=1 TTL=128 seq=1 5
System Log ' Reply from 10.0.0.100° bytes=64 time=3 TTL=128 seq=2 :

- Statistics - Reply from 10.0.0.100: bytes=64 time=1 TTL=128 seq=3
Feply from 10.0.0.100: bytes=64 time=1 TTL=128 seq=4 :

Fing statistics for 10.0.0.100
FPackets: Sent=4, REeceived =4, Lost =0 (0% loss), :
 Approximate round trip times in milliseconds: :

____________________________________________________________________________________

Start




Chapter 18

Firmware update

Goal:
Updating SMART & EVOLUTION firmwares by Free



Firmware update

In Free Studio Device

FreeSmart 412 Configuration

=>Click on “Connects to Target”
=»Once the device is connected,
=» Check the firmware version

412,18

= If the firmware version is not the
last one, click on BIOS download ~_

Note.

Smart: Application Lost
Evolution: Application kept

Note: Smart, the controller must be powered only by DMI.



FiIrmware update

BIOS upgrade

e Click on Browse

e The default folder opened contains the
last firmware version released with
the software.

=» Select the last firmware version
=>»Click on Open

— BIOS download
BIOS file (=.fuf): | —> _ Browse... |
Mode: |Direct |
Download |
m Cpen | 23 |
Look in: I |, Fimware_412 j L cF B
= MName Date modified Type
F{ec::rt:.ﬁ L MskA12 17 fwf 03/04/201317:41 FWF File
aces
! || Mskd412 18 fwf 17/01/2014 14:34 FWF File
Desktop
E:
Libraries
L%
...,“!
Computer
MNetwork
4 1 | 3
File name: I j COpen
Files of type: IFreeSmart firmare file (* fuf) ;I Cancel |




Firmware update e |

e Select Direct Mode BIOS upgrade

BIOS download

BIOS file (*.fwf): |C:‘IFrogram Files (x8a)\Eliwel'free Studio\Catalog\FreeSmart\Firmware  Browse... I
Mode: |Direct ;l

® C“Ck on Download é Download I

File  Edit View Parameters Recpes  Options. Help

D@ HQCH rRWyY WnRSRE Y B 13

e The same procedure iy —
H B FreeEvolution EVD_1 - upg e
can be applied to En“‘;m
. = All pararneters BIOS download
Evolution except for E;:i:?:.;‘:f.'}k.““‘"' L'mw e
Mode selection (not S o

£ Analogue Outputs Vi1

available) and power € RSt On Somd

2 CANGn B:!ard .
Su p p Iy tO be g ﬁiﬁ:ﬂnp:::::e
I R Plugin Passive
p rOVI d e d " g Elf:rzr'l:t Pgll.pgin Passive
{7 Modem =
{0 Display
{7 BACnet

£ VO Values
fﬂ Dip Switch Values llll
{7 Led & Backlight Values

{7 System Clock Values 21%

{7 Protection Password

Upgrading BIOS...




System BIOS version

_AFeripheral
CAFlug-In identificatian

=ystem BIOS wersion

A System Clock
LA System Impulse
L1 System Paramedt

1 | L | k

4 | v [\ Operator and standard blocks ), Targetvariables |

= v |

¥

p
m View object properties

Symbol Val.. Type Location
— SYSMSK 423 UINT  global
— SYSVER 20 UINT  global

P—

m View object properties

Name: sysMSK

Type: UINT

Address: %MW32.0

Description:
Mask number

Name: sysVER
Type: UINT
Address: %MW33.0

Description:
Version number




Chapter 19

User Interface

Goal:
Local & Remote display programming by User Interfa



DemoField Example

EVK1000

|Can0pen

- -
=~ W . i
,,,,,, i Qs

EVE1

Address 2
>
Dip Switch 1 =ON

NOTE: Leave the CanOpen end resistor jumpers only to the endline Devices, in this case EVD and EVE1



Can Bus wiring recommendations

Use a shielded and "twisted pair" cable with two 0.5 mm2 section conductors (AWG 22), plus
braid such as Belden cable reference 3105A (characteristic impedance 120 Q) with PVC sleeve,

nominal capacity between conductors 36 pF/m, nominal capacity between conductor and
shielding 68 pF/m.

kb/s (kbaud)

On-board CAN (m) -
FREE Evolution

CAN Communication module (m)

50 1000 1000
125 500 500
250 200 250
500 30 60




CAN Termination Jumper

0 CAN bus jumper mounted
® CAN bus jumper NOT mounted

7

Note: the termination shall be placed at the beginning and at the end of the Can Bus

iﬁi ‘TE Note: Star connection are not allowed



Adding a remote display

% | ThermostatExercise.COM - Eliwell Free Studio Connection

|Fi|e Edit View Tools Options Help

DEH s28 &7
]

|| Project

o x

g8l ThermostatExercise
- FreeEvolution EVD_1

) HMI

@ HMI Remote

E1-¢AN CANopen

i.[] Expansion EVE 7500_1
..JH Keyboard EVK_1

p
)l Device catalog -

| Device name

I Version | Description

EZD FreeEvolution EVP

_ Expansion EVE 7500
_ Expansion EVE 4200

Keyboard EVK
439 FreeEvolution Panel EVP
480 Expansion EVE 7500
575 Expansion EVE 4200

[ show all versions

Select I

Cancel

Drag & drop from device catalogue to the CANopen

Or

CANopenp» Add P Device catalogued Select the target




CANopen configuration

Thermaostat_exercise,COM - Eliwell Free Studio Connection
File Edit View Tools Options Help

D2l sl 892
=l e 124 0or 123 are the

|Project n X| i )

B Thermostat_mercise CANopen Configuration addresses to be used in

EE FreeEvolution EVD_1

" PLC i the HMI management
@ HMI
@ HMI Rermote ) Notused m en u Of EVK
[—]--I:IEII CANopen (®) Master (for field)
Expansion EVE_1 ) Slave {for binding)
i[5 Keyboard EVK 1
%, Rst85 —Baud rate
.28 Plugins
(®) 500 Kb/s
() 250Kb/s
() 125Kbfs
() soKbjs
—Master Settings
Node ID (1..122,125): 125 2]
Heartbeat time (ms): IU
Sync COBID: IlZB .
Sync Cyde (ms): IU L 124 IS the factory
g = default

b This nodelD is used te communicate with Free Studio or a supervisor.
Other two master channels will be cpened to communicate with

keyboards:
channell = 124

channei2 = 123 1 keyboard to communicate with base »
set the channel=124

Second keyboard to communicate with
base P set the channel=123




Keyboard EVK configuration

Thermostat_exercise.COM - Eliwell Free Studio Connection
File Edit View Tools Options Help

D= E & B &7
11
Project o =

Keyboard EVK Configuration

E#l Thermostat_exercise
== FreeEvolution EVD_1

g EI;CI —General

@ HMI Remote MName: IKey'buard Evi_1

=-AN CAMopen Versi | 476,11
: ersion: '
Expansion EVE_1
Keyboard EVE_1

_____ . RS485 — Metwork settings

..... 28 Plugins

Mode number (126, 127): |12?

Network settings should
<linAll be aligned to the real
I ' address of the EVK

(127 is the factory

default).




i

Launching User Interface

File Edit View Tools Options Help

DSH =R &?

= e |
Project e i A
Thermostat_exercise EWConnection M
E‘E FreeEvelution EVD_1 . b A with
UserInterface project will be created with name: u
- General———— Studio
A HMI
. i HMI]|

@ (®) From Prodsct () From Ca
£]-€AN CANope Open with Free Studio Userlnterface I_
[ Expan ok | = serln
; ancel » % § R
; Keyb Export to catalog “ e

&% RS485 . y
#H-23 Plugins

G Termontat e CONTERaT PSS Co ﬁ

HMI:Local Display
HMI Remote: Remote Display

) _ 2. Name it » OK
Local HMI might not work on remote display 3. User Interface project

Local & Remote displays (Identical) » HMI remote starts automatically
Local & remote displays as future option» HMI remote




Project foldering

4 CON File (1)

Co

AN

Thermostat_exercise.CON

4 File folder (2)

“

“

L

Application

R

" |

Lser Interface

HMI Remote Configuration

General

(®) From Project () From Catalog

HMI Remate Project: [HMIHMLPAJX

Browse,.. |

HMI

HMI:Local Display
HMI Remote: Remote Display

2. Name it » OK » User

Interface project starts
automatically

3 & 4. Local display will have the
same HMI of the remote one.




Local & Remote HMI

] HMI Configuration
E8 Thermostat_exercise
- FreeEvolution EVD 1

= — General

@ FMI Rermote ® From Project ) From Catalog Use remote project |
=AM CANepen
.[E7] Expansion EVE_1 HMI Project: [HMI\HMLPAIX _Browse... |

. Keyboard EVK_1
5% RS485

+-28 Plugins

Reload device list |

Mame | ] Protocol Address

HMI:Local Display
HMI Remote: Remote Display

2 & 3. Local display will have the
same HMI of the remote one.




Preliminary: Actions

TBEG D2 SRR A S
| S e v B SR e E by e Define the global action

related to the buttons

1. Activate action bar icon
2. Global actions

3. New action

Actions
Local actions  Global actions |

Key Action [ Link 3. Define the Key
Enter Edit 4. Define the Action
Left PrevField
Right MextField
Up PrevField
Down MextField

LonglLeft Close

——
I "\ oy -‘ ¢ Y )
o S o’ |




Preliminary: Link parameter file

dla v B3 @%E HE MBS

Id I MName I Address mod Add Device |
Remaove Device |

Close |

e

Id I Mame I Address mode I Add Device |
0 PLC Modbus

Remove Device |
'A I

Look in: I J PLC

Mame

1. Download

~| « @& ckE
Date modified Type
14/05/201411:38 ... File folder
09/05/2014 1:11 PM  File folder

52 ... File folder
14,/05/2014 11:38 ...

File name:

Files of type:

IF‘LC.parx

I Parameter files (" pand

- Link the parameters file of your application project.

- Select short name to prevent long variable names




Target Vars & parameters

Name can be eventually

o Home pidmose | teavene | changed manually in order
[ to adapt the same Ul to
different project without
changing the set already
defined (@ syntax)

0 PLC Modbus B3

Target vars and parameters 1 x Th e | I st Of

MName Type Address Min Max Um Description I & .
B0 sysClockSet_dayweek USINT Modbus:8747:0 0 6 num Day of week value (write) par am eterslstatu S Var I ab I eS
B0 sysClockSet_daymonth USINT Modbus:8748:0 1 31 num Day of the month value (write)

=] sysClockSet_month USINT Meodbus:8749:0 1 12 num Month value (write) H I |

B0 sysClockSet_year USINT Modbus:8750:0 10 99 num Year value (write) W I ap p ear

B0 sysClockSet_Upload BOOL Modbus:8751:0 0 1 flag RTC upload

Bl PASSWORD UDINT Modbus:24320:0 0 4204367295  num MNumeric Password for Applicatio...

B8 Load_BACnet_E2_Defaults BOOL Medbus:15766:0 flag Load default values for BACnet pa... |:|

BB Port_BACnet_IP UINTH Medbus:15768:0 1] 65535 num BACnet/IP Port number, 0 is equa... -

| v [\ Targetvars § PLCwvars h PLC J

Note: Remember to refresh
parameters file every time

@ || & Es L@ you change the related

Application project




Toolbar description

=N

| Il [ | 5 22 3F &4

©CoNoOoOGkWNE

Insert static

Insert new edit

Insert new image
Insert new animation
Insert new button
Insert new check box
Insert new progress
Bring to front

Sent to back

We will see how to manage all these objects...




Page creation

e
m Eliwell Free Studie User Interface™ - CAElectrical\Soluti

File View Project Help

BERO A M8 S
AR aFER~CEH 2

o | e W Eg]@ Eh{y@@ o

O -
i
: Page properties
Display frame set

Insert page
Paste page

Import page
Import page from template
Import var/procedures

Export var/procedures

Nevomge -

Insert the name of the new page
IMain|

™ Fop-up

o]

& page properties

ocal variables

t. #F Local procedures
@ Messages
B-[Z7 Global variables
..... # Global procedures

Note.
Press Enter to apply

the changes
otherwise it will be
lost.

Properties

Froperties | # Events | € Doc| @ Al |

1=

CharDim
CharDim

Fort

Background color
Teat color

Title bar

Page border
Caption

Appearance

5
3
EWP2_2¢16

Mo
Mo

Flat




Page Customization

e Main Page Properties

e Customize grid
e Insert Title Bar
e Define Font size
e Define Title

Project 3

17 Global wariables
- Global procedures

3 Project .ﬂ Resources

s Properties 3 x
Froperties | # Evenis | @€ Doc | Al |
CharDimi= 1
CharDimt 1
Font EwP2_Exd l
E ackground color
T ext color

{ [Title bar
P age border
Bppearance
Actions 3 x
"Local action:  Global actions ]
Key | Action -
Enter Edit
Left PrevField =
Right MextField
p FrevField
Diown MextField i
4| 1 |




Page Navigation by Graphic Button

1. Define a new page
2. Create a button in the source page

Q;' O | Aa i O E = = Properties ax
k Properies l 4 Euentgl 4
ﬁ ¥Pos 4
'fPos 16
3. Text/img can be changed base on selection status o :
4. Define the Action and Action Par properties of the button g f_gﬂn-j u
img
Selection text/img Ok
Fort EWPZ_6xd
Project 1 x Appearance Flat
=8 HMI Project Border poirts 1
E| @;3'935 Border color .
""" Properties Background color
ﬂa ﬁm Selection border
. e backgurd il
' Selection order 1
.% EZZS:Igve:rlahles \Visible TRUE
------ # Global procedures Transparent FALSE
Selection variable FALSE

Action OpenPage ”
ion par TextObjects 4

Alignment Certer v‘




Main/My First Page...

Project o=
=8 HMI_M171P Project
E@ Pages
----- " Properties
. [ SliderObjects
E DynamicAlarmObjects
= TextObjects
- b IO
&-[[2 EditObjects
E ImageObjects
E DynamicsetObjects
AnimationObjects
w-[[2 ATV21Control
SystemObjects
@ Messages
+-[_] Global variables
j? Glebal procedures

CharDim 1
CharDimY 1
Font EWPZ_Bx16
Bachkaground color |E|
Text color [ — |
Title bar Yes
Page border Mo

aption Main Page

P@peamnce Flat



Text Objects

Propertles

: Propemes] # Events 4| ¥
: 4Pos 3 :
{[YFos 17 . ?
Mame String_1

Teut Big Text

Fort EWPZ_&16 y
Background colar

Teat color B

5el. background .

Sel. foreground B

\Mppearance Flat

Border points 1]

Border color .

Mumber of chars 0

Mignmert Left

Refresh FALSE

Select FALSE

isible TRUE

Properties

Fropetties l # Ewvents L|L|

Properties

Ol

o ox

Properties ] # Ewvents ]llﬂ

XPos 3

'fPos 35

MName String_2
Tt Small Text
Fart EWPZ_6xB
Background color

Text color .

5el. background B

5el. foreground B
Appearance Flat
Border points 0

Border color .
MNumber of chars 1]
Alignmert Left
Refresh FALSE
Select FALSE
Visible TRUE

1. Insert static text

PAction par
Alignment

¥ Dim M

Y Dlim 13
Mame

Text fimg

Selection textimg

Fort EWP2_6xB
Appearance Flat
Border points 1
Barder colar .
Background color

Selection border

Sel. background [ ]
Selection arder 1
Visible TRUE
Transparent FALSE
Selection variable FALSE

Certer

F 2

Buttorn_4
D _Close
ID_Close v‘

m

1

Define the required font size
(2 sizes are available)




Text Objects...

e Text to be translated:
1. Define the string ID and the string in the current language
2. Use the ID instead of static string

BEa@ o rB2Eaay 8 RRFER W ~ v b 8%s i by w
@YX «FERNO0EE ¥ me llll_lk”'””* =0 - I %N

Mewy record
|_ Main = TextObjects JE String table
-] Resources [BaseLanguage] D Caption
Di ;’ft::;ps ID_Hello Hello
= 5

£ Enumeratives
p .
----- 2,8 Image lists

\E F'ru:u_iect{ g Resources .-fl




Adding 2nd language

e Text to be translated:
1. Languages are defined in the language selection tab

2. String table can be exported/imported and translated

Pages properties
General I System options  Language selection |Elubal OnTimer | Resources

— Language selection
Awailable languages: | Cument language: | Geman
abe String table
@» Enumeratives

| Base Laniuaie
----- E:': Image lists

[H-=: Sets

sysLanglD Value:
1




Base Language Import/Export
" 5 | ResHMI_M171P_BAS.tt - WordPad = | ] ) |

r ™
Pages properties u

General I System options  Language selection |Glnbal On'l"lmerl Hesnurcesl Home View (7}
~ Language selection Courier New 11 || A A = = i)
Available languages: | Cument Ianguage:| Baselanguage B
T — Paste B 7 U abe X 3 | &~ év Paragraph| Insert Editing
Select | Add ... | Clipboard Font
Hemmrel -g---|---1---|---2---|---3---|---4---|---5
; HMI M171P B
“ H C:\Electrical\Sclution Architect\HVAC\Exercise
“WM171P Exercise\HMI M171P\\HMI M171F.pajx

BaselLanguage

m

QK Cancel Help

gyslangl|D Value: H
1]
[LANGULGE]

[STRINGS]

,
ID Hello: "Hello™ ﬁ

[ENUM 1: "Enum Languages"]
0: "English"
1: "German"

+-Ax Fonts

ﬁ Bitmaps

.1

-abe String table ) in | G
EI@ Enumeratives 1. Export the basic Ianguage 00% (= —1F— ®

e ARl 2. Open/Edit the exported text file - —
----- %! Image lists 3. Save & Impoert the edited version

H-=i Sets




2nd language Import/Export

- '
Pages properties u

General I System options  Language selection |Glubal On'l"lmerl Resources I

—Language selection — e
Awailable languages: ICurrerrt language: | Geman
| Base Laniuaie
Select Add.. |

Remove

Impart

sysLanglD Value:
1

] |

oK Cancel Help |

' 5 | ResHMI_M171P_GER.txt - WeordPad

=R EE] Resources [German)]
+-2a Fonts
Bitrnaps
-.abe String table
—]--@ Enumeratives

@» Language_Enum
----- 3:': Imnage lists
H-=: Sets

m

1. Export the basic language
2. Open/Edit the exported text file
3. Save & Impoert the edited version

Home WView (7]
Courier New 11 || A AT =T = i)
B
Paste B 7 U abe X. »* & -~ A ~ | Paragraph  Insert | Editing
- - [B— - - -
Clipboard Font
-g---.---1---.---2---.---3---.---4---.---5

; HMT M171P
H C:ZWElectricaliSclution Zrchitect\HVAC\Exercise
\M171F Exercise\HMI M171P\“HMI M171P.pajx

r

[LANGULGE ]
German

[STRINGS]

ID Hello:

"Hall::-"

[ENUM 1: "Enum Languages"]
0: "English"

1l: "German"

m | 3

m




Language switching variable definition

Resources

Configuration
-5 FreeEvolution
—-E8 Modbus objects

‘Language_Enum' Enumerator

L4l Add

YWalue
]
.1

Application type

INT
BOOL
BOOL
INT
BOOL
USINT
USINT
UINT
INT
INT
BOOL
BOOL
INT
INT

48 EEPROM Parameters
----- E‘ Status variables H
[—].;E Enums
./ LEDEnum -
B3] Longuoge Enur) 2
ﬁ BIOS Parameters
[ Add [d Remove = Recalc
H Address Mame Device type
1 |8960 Ambiant_Temp Signed 16-bit
2 |8961 Hystersis_FB_Status Boaolean
3 [8o62 EXP1_CAN_Status Boolean
4 |89463 Probe_EXP1_Ermr Signed 16-bit
5 |B965 Expansion_Alarm Boaolean
6 [3964 Green_LED_EXP1 Unsigned 8-bit
7 |8b65 Red_LED_EXP1 LEDEnuUm
& |[B9a7 ATV _Command Unsigned 16-bit
5 |3o68 ATV_Speed_Reference Signed 16-bit
10 2869 ATYV_Output_Frequency Signed 16-bit
11 8870 Modbus_Caomm_Errar Boaolean
12 |8971 Web_ATV_Comd Boolean
13 (8972 Web_ATV_Speed_Ref Signed 15-bit
14 8873 Web_ATV_Output_Frg Signed 16-bit
15 84974 Language_Switch Language_Enum BOOL

['d Remove

Description

English
German

English

Defaultvalue

Status Variables

0

Min  Max Unit

C

Hz
Hz

5000 Hz
Hz

Format

HOOLY

LYY
LYY

AccessLevel

Always visible
Always visible
Always visible
Always visible
Always visible
Always visible
Always visible
Always visible
Always visible
Always visible
Always visible
Always visible
Always visible
Always visible
Always visible

Reado.. |
True
True
True
True
True
True
True
Falze
False
True
True
False
Falze
Falze
False

Reso

Urces

Configuration
= FreeEvolution

=l

l_:_| Modbus chjects

ﬂ EEPR.OM Parameters

B

ﬁ@ Enums

§|--- MMenus
-85 /0 Mapping
¢ Alarms

48] Web Site

et BACnet Objects

0-5000 (0.01 Hz)

0-50 Hz
0-50 Hz
Switches between German & English languages

4



Language switching program

[w| sysLanglD

ui | syslocal ADCs
i |sysLocalAnaloglnputs
i |sysLocalAnalogQutputs
sysLocalDigitallnputs

1

ud| sysl ocalDigitallnputsimpulseCounter
sysLocalDigitallnputsResetCounter
sysLocalDigital Qutputs
sysLocalDipSwitch

sysLocalleds

[l 3

4| |, Operator and standard blocks

1 Target varahles

Target blocks | basic ]IL

El-'[@ FreeEvolution EVD_1
|:| Programs
|:| Function blocks
.[11 Functions

&-[Z] Global variables

|:| Global shared

E| Tasks
2-4% Timed

..... @ Thermostat

..... T CAMN_Monitoring

..... T Moves

----- @ LEC_Mgmt

..... @ Fan_Management

..... " ATV _Control

----- 3 F | Language_Switching

£

----- 1% Background

Language_Switch

0: Englizh
1: German

sysLanglD

ddla v Bt 3T e

RS



Tanslator/On-Line

68 e | v
Symbol Value Type Location
FALSE | Language_Switch 1640000 B cy5) ANGID 0000 WORD

: Engli=h
1: German

6+ B e Y

Symbol Value Location

16%0001 Bl o) ANGID 1620001 WORD

izl Language Switch

0: Englizh
1. German




Formaing page/Translation

Big Tex
5mall Text

Max = 19 Chars

Resources o x
=7 Resources [Baselanguage]
Aﬂ Fonts
. e Ritrnaps
----- ..abe String table
|_‘_| {3 Enumeratives

..... {} Value Description
----- {3 Run Stu:up “Enum 0 English
..... @» Made_Enum 1 German

..... {} Speed_Enum

..... {} Backlight_Enum
"¢ Image lists

i Sets

Properties

o x

Properties l F Euentsl 4 Du:u:] ;’-‘-.II]

¥Pos 59
'fPos 12
MName Edit_&
\Appearance Flat
Fart EWPZ_GxB
Background color 1=
Tead color B
Sel. background I
Sel. foreground | I 4
Border points 1
Border color ——~|
MNumber of chars 7 '
Format Language_Enum
ignment Certer
CEss R
Selection order 1
anable @M171P . Language_Switch
Data type BOOL
Lo limit 0
High limit 1 ﬂ
Refresh TRUE
Visible TRUE
\electable TRUE
Label




Formaing page/Translation =

Properties o x

Properties l F Events | @ Do 4| |

%Fos H

Big Text .

ffffffffffffffffffffffffffffEEEEEEEEEEEEE Font EWP2_6x8

ﬁﬁ Texd color |_"F|
g Sel. background | I~ |
Sel. foreground |I:I - |

Border points 1]

Border color | I |

Mumber of chars 5 ]

Alignmert Left
Select FALSE |

Visible TRUE




Edit Objects - Values

1

. Select object or Drag and drop desired variable from from PLC tab

@ XX (e S E N OB E - @

Main Properties

O+ +0O
[al o du

FRREd kI R

e Variable: syntax used is: @PLC.<application var name>

e Format

e Selectable: True for R/W, False for RO

e Refresh

e High/Low Limit: shows ----- outside the range
Select the @PLC.<var> desired

Insert object

Default Properties comes from Ap definiti¢ =t

Selectable: False means, not editable.

abl & Edit contral
A " Buttan contral
Ant = Static contral
(i) " Progress control
" Texthox contral
5] = Animation cortrol

" Checkbox contral
" Combobox contral

Canicel
TProperies v ]

Puopeties | # Everts| @ Dos| B a1 |

WAcoess

'S election order
ariable

Data type

Lo lirnit

High lirnit

Fisfrash

.......... isible

Selectable
Label

R

B

@PLC SetPoint
INT

150

200

TRUE

TRUE

TRUE

Actions

Local actions  Global actions |

| »

P

hlradCinled

.......... ey | Action |
Enter Edit

D BEE Left PrevField
Right MNesxdField
Up PrevField

1




Ol

Edit Objects - Values

(= Main TextObjects | EditObjects abe String bable Properties | o x
Froperties | # Everts | @ Dac | All |
CLEss R -
echon arder ]
ariable @PLC. SetPoint
D ata bype IMNT
150
300
TRUE
TRUE |
TRUE 1
Bctions nox
Note: Local actions  Glabal actians
- EEPROM & status variable use syntax Key Action -
@PLC.<application var name> _ Eriter Edit ,
- Global, local, target var & PLC vars use § L'?ﬂ Prevaeld 3
standard syntax : Just the var name Right HexdField
(W] FrevField
[ R TN Al im A
1| 1l F




Edit Objects...

Arib i ant. TE-NF-=ﬂ[EI.EI]c-|:

SE'L F'-:|1r'|t El.EI
Delta. 8. EI

Pos

fPos

Mame
Appearance
Fort
Background color
Text color

Sel. background
Sel. foreground
Border paints
Barder colar
Mumber of chars
Format
Alignment

Access

\Selection order

84
17
Edit_8

Flat
EWP2_&x8

——~

%.1d
Fight
RW
2

\/arable

EM171P Ambiant_Temp

Data type
Low limit
High lirmit
Refrash
Vigible

INT

TRUE
TRUE

Selectable

FALSE

Label




Edit Objects...

Arfbiant Te
SEL Palnt | _
velta: (0.8

=
=

{Pos

'fPos

Name
Appearance

Font

Backaground colar
Text color

Sel. background

Sel. foreground
Border points
Baorder color
Number of chars
Format
Alignment
Access

Selection order

43 a
a1
Edit_10

Hat
EWPZ2_63

%.1d
Right
RW
4

ariable
Data type
Low limit

igh limit

@M171P Difterentiation
INT

5

50

Refresh

isible

TRUE
TRUE

IISEIEI::taI:uIE

TRUE

|Label




Edit Objects

( Integer format @ {Pos &1
' Pog 53
I ' Name Edit_12
R o ’17 pEarance Flat
Ambiant TE-r-1|=-
J Background color
: eat color E
5E"|'.- F'|:| 1 I"|'|'.- 8 Sl backgound (. v
. F Sel. foreground
o Border points 1
[:IE 1 t"a " E E - Border color

r ymber of chars B
Eacklight.: | I:IF ||I3 1 -:-E.e | et o
ignmerit Right
Property definition CESS R
Variable selection Resources q = ﬂ Selection order 43

@M171P StopBit_R5485_P| @M171P sysClockSet_dayweek s 3 "
@W171P SUbCig_ A5 @M171P.sysClockSet _hours s || | =1 Resources [Baselanguage] = : ariable sysBacklight
@Mi71P 5w @MI71P i Enumerative
@M171P.5V @M171P gyeClock Set_minutes 2 Data t‘_.']:IE LISINT
@M171P.SW2 @M171P sysClockSet_morth s =i
@M171P 53 @M171P sysClockSet_seconds [-Aa Fonts Language_Enurm o
@M171P.5W4 @M171P sysClockSet_Upload A o Run_Stop_Enum Lowy limit 1]
@M171P sysClock_daymonth @M171P sysClock Set_year EE|-- Bitrma ps Mode Enum A
@M171P sysClock_dayweek @M171P.Temp_UM g High limit 2 v
@M171P sysClock_Eror @M171P Web_ATV_Comd ..abe Strin gta ble Speed_Enum
@M171P sysClock_hours @M171P Web_ATV_Output_Frgq Ha HEfI'E-'Sh TH I_I E
@M171P sysClock_minutes @M171P Web_ATV Speed Ref -
©M171P syeClock_morth L <Bacid =-£# Enumeratives N TRUE
gm]?]g.mgoctjeconds sysﬁ:ym;mSeleddedPos'rtion L E Cancel 1siDle
@M171P sysClock_year 5y5 resse -
@M171P sysClockSet_daymorth sysLangID {} anguage_tnum Selectable TRUE
e
. i ' £ Run_Stop_Enum Label
Fiter Mode Enum =
|| = . - - Value | Description
£ Speed_Enum

Value selection = I:I Dfr
MNone

-, 1 on

e

,Tl Cancel | E E“nh




Image Object

Resources
-7 Resources [Baselanguage]
s Fonts

B8 S Irmport bitrmap

E-{# Enumeratives
----- g% Image lists
..... £ Sets

Irmpart bitrmap into project

— Source bitmap

3

Cancel

=N

-
11 m Open
Lookin: | |, Images j e cF B
r i 1100 Bl 1 bl L [SW]
"E} Forkbmp  FREEbmp FreeSmalljpg Globe23.bmp globei3Ne...
Recent Flaces
m Destop @ w
f _ﬂ Globe2d24.b) Globe?dZ... GlobedBxd8... GlobedBid... Handlf:d6...
LiElElries
A
ST I " R R
- Handl@xl.. heat.bmp heat8E.bmp heatlfxlf.., heatlfdb_,
L
Metwork
— Cormer
File name: IGIobeQ-th.bmp j
@ Files of type: IAII image files _I
[~ Open as read-only

1.Import bitmap
2. Browse » se

lect form image library

3. Select the desired image » Open
4. Import

Browse I H: 25w

24

Trahzparency I

Bmp Mame IBmpGIobe24H24_NEG

F: nfa G nfa B

Reszet Tranzp. I

n‘a Cancel

|mport

AN

Resources

. -Aa Fonts

8| Bitmaps

(|
sl

- [ BmparrowDown

Brparrowlp
[ BmpAutolsids
- [ BmpCoolxls
- [ BmpFan

- [ Bmpheatl6xls
Brpmaxspeed
[ Bmpmedspeed
BrmpMinSpeed

ﬁ String table

@ Enumeratives
-5 o8

Image lists

i Sets

1 x

=-23 Resources [Baselanguage]




. O
Image Object B

+ - e ] IF'ru:uperI:ies. T X
B X K| Aa [ HEJIH-J =y —rvrE

XPos 109
-— . XDim 17
Imade Objects o s
; Mame Image_3
Appearance Flat
Border points 1
Border color
Bitmap BmpFan
Background image
Vizible TRUE
Style Floating

1. Inset new image
2. Properties » Bitmap » select the
desired image from imported list




Local Variables

s [T T AT L L
=-E8 HMI Praject
T ¥ . =
" h;zii“t'“ -8 HMI Project
+-| [ H
i — : Variable | EI"S‘ Pages
TextObjects == Pronerties
m-[i3 EditObjects SR
E| ImageObjects [ , ﬁ Main
& Mame IIJstIndex TextObjects
5? Local procedin®s Editobjects
— Type  |USINT =2 ImageDhjects
\, =[] Local variables
Amay r ListIndex ”
o fF Local procedure 4
Atribute | ;I AT Messages
=] Global variables L
Ok | |:| Wariables | Mame | Type |Arra].r| Initvalue | Description
D Constants 1 [|jstindex USINT Mo 0
t[_] Retains ™
- # Global procedures

Double click on Page® Local variables (or on Global variables)
Add new

Define name & type
Added to the list
Added to the Local variable tree




Animation-Image lists

Resources X ) e
=1-_] Resources [Baselanguage] l I] I] & W SE] @ E H‘ﬁ == |ﬁ| I+|] @ ﬂ
#--Ar Fonts
7B Bitmaps
-.abe String table

(|

EJ--@ Enurmeratives
el 4 ¢ [RECT 2
Init Value | End Value Bitmap
Resources o 0 0 BmpCool16x16
=-_] Resources [Baselanguage]
i-Aa Fonts 1 1 Bmpheat16x16
i P 2 2 BmpAuto16x16

--abe String table
=-{# Enumeratives 1. Resources®» Image lists

-{# LedEnum 2. Add new
[_]---3:': Image lists
" i

----- £:| Sets -

3. Name/Rename it
4. Image lists tree




Animation/Enum definition

Project 1 xl
=8 HMI Project
=50 Pages
. Properties
m-[[g SliderObjects
E DynamicAlarmObjects
m-[[2 TextObjects
m-[fg Main_Page
m-[[& EditObjects
m-[[& ImageObjects
DynamicSetObjects
= mtorobecs
EI|:| Local variables
- L.Jug] Listindex
. . # Local procedures
m-[[2 ATVZ1Control
SysternObjects
{50 Messages
-7 Global variables
- # Global procedures

Resources a X|
5.1 Resources [Ba seLanguage]
Aﬂ Fonts
-- Bitrmaps
-ﬁ String table

E@ Enumeratives

@ Run_S5top_Enum
-..£@# Speed_Enum

~

&-%,8 Image lists
E-Ei Sets
\ Yalue Description
0 Heat ﬁ
Cool
2 Auto

m

Property definition

—Yariahle selection

(BPLC. sysClock_daywesk
(@PLC. sysClock_Error
(@PLC sysClock_hours
(@PLC.aysClock_minutes
(@PLC.sysClock_maonth
(@PLC sysClock_seconds
(BPLC.sysClock_year

(@PLC sysClockSet_dayweek
(@PLC.aysClockSet_hours
BPLC. sysClockSet_minutes
[@PLC sysClockSet_manth
(@PLC.zysClockSet_seconds
@PLC.sysClockSet_Upload
(@PLC sysClockSet_year

4

Filter:

(@PLC. sysClockSet_daymonth

@PLC Temp_LIk

gysBacklight
sysCurrentSelectedPosition
syskeyFressed

gysLanglD

syslocalleds

gyshdSK

gysTimer

sysWVER

|

L F

Add wariable |

—%'alue selection

MNone

R IZI@E]_I
£

- Insert new animation

o |

Cancel

- Rename it if needed (optional)
- Select from Image list
- Select from property definition

- Filter variables as page locals




Animation/Manual Mode

dhaaect.=

Hriimat.1om

Marual Mode: Heat.

.. | Property definition

“ariable selection

(@PLC sysClock_dayweek
(@PLC.sysClock_Error
(@PLC.sysClock_hours
(@PLC.sysClock_minutes
(EFLC sysClock_manth
(@PLC.sysClock_seconds syslanglD
(@PLC.sysClock_year syslocalleds
(@PLC.sysClockSet_daymonth  syshM3K
(@PLC.sysClockSet_dayweek  sysTimer

EFLC.Temp_Uk

sysBacklight
sysCurrentSelectedPosition
sysKeyPrassed

(@PLC.sysClockSet_hours sysWER
(@PLC.sysClockSet_minutes
(@FLC.sysClockSet_manth
(@PLC.sysClockSet_seconds

(EFLC sysClockSet_Upload

Mame Animation_3

@PLC sysClackSet_year

Appearance Flat a
Border paoints 1 Filter:
Border color 1| A E
Image list ModelList Walue selection

imation variable Listindex ] _
Data type USINT
}VIS":JE: TRUE [ ot | concol

¥Pos

'fPos

MName
Appearance
Fort
Bachground color
Text color

Sel. background
Sel. foreground
Border points
Border color

Mumber of chars

23 ' I
Edit_4

Flat
EWP2_6x8

—~]
[ — |

[Fu:urrnat Mode Enum
ignment ﬁjght
Cess RW
Selection order 2
ariable ListIndex
Data type LISINT
Low limit -
High limit =
Refresh TRUE
Vizible TRUE
Selectable TRUE
Label




Animation/Speed Level

Hriimat 1om

Odhaaect.=

Property definition

¥ Pos

.“r'F'Ds

X Dim 32

't Dim 14

MName Animation_2

Appearance Flat

Border points 1

Border color

Image list SpeedList
imation variable ListSpeed

Data type USINT

}\Asihle TRUE

Variable selaction

@M171P StopBit_R5485_PI
@M171P SubClg_AOS
@M171P.SW1
@M171P.SW2

@M171P sysClockSet_dayweek
@M171P sysClockSet_hours
@M171P =ysClock Set_minutes
@M171P sysClockSet_month
@M171P sysClockSet_seconds
@M171P zysClock Set_Upload
@M171P sysClock Set_year
@M171P. Temp_UM
@M171P.Web_ATV_Comd
EM171P Web_ATV_Output_Frg
@M171P Web_ATV_Speed_Ref

@EM171P.SW3
@M171P.SW4

@M171P sysClock_daymonth
@M171P sysClock_dayweek
@M171P sysClock_Emar
@M171P sysClock_hours
@M171P sysClock_minutes
@M171P sysClock_month Listindex
@M171F gyeClock_seconds st Speed
@M171P sysClock_year sysBacklight
E@M171P sysClockSet_daymanth sysCument SelectedPosition

sl
EY
5
sl
EY
5

4 [T b
Fitter:
(Al =l [ A |
Value selection

None

OK | Cancel |

¥Pos

'fPos

Mame
Appearance
Font
Background color
Text colar

Sel. background
Sel. foreground
Border points
Border color

Mumber of chars

75
42
Edit_5

Hat
EWP2_6x8

—1~|

Format Speed_Enum
Aligrment Right
ACcess RW
Selection order 3

anable ListSpeed
Data type USINT
Low limit 0
High lirnit 2
Refresh TRUE
\Visible TRUE
Selectable TRUE
Label




Ul simulation

i
Choose workspace

===

" Create new workspace

Mame: I

(% Open existing workspace

oK |

Directory: IC:'-,EIect’icaI'nSnluﬁnn Architect\Eliwell\Exerdse\Thermostz J

Choose other... I

Delets I

Cancel

There are two parallel, identical ways to simulate, via Ul or Ap

Main =ade
[TextEdit]Image|ATUZ1|

Frinat

[Dun . Set|[Slider|[S9s ]

—
N "\ ) -\ s e )
o e "'i‘“u o |

N G [ ’m
o \il._ "l"‘li"‘t ’\.'

Inade Ob.ect:

Schheider Electric
HUAC M171

I "\ oy -‘ ¢ I )
e O "1“'- "




String Table creation

=7 Resources [BaseLanguage]
E-Ae Fonts

[ Bitmaps

B ing oble

@ Enurneratives

----- 7% Image lists

F-Z% Sets

5 5 5 8 814

LR g
Fp Bp O O Cp B oy gl G Oy
(S NS NP M N M W N Nt

Duramic (bie:ts

[a]Errz-DILZ
Err3-DIL3
Errd-DIL4

[W]ErrS-DILS

e
"I"I,.l DS 1‘1\\‘\
e i

|

Caption

ID_DILZ _Alarm2
ID_DIL3_Alarm3
ID_DIL4_Alarm4
ID_DILS_Alarma
ID_DILGE_AlarmB
ID_DIL7?_Alarm7
ID_DILE_Alarma

LRI &5 5§ § 4
€5 G B By By p P Ky 6
G G0 G LG 5

Err2-DILZ
Err3-DIL3
Errd-DiL4
Erra—-DILS
ErrG—-DILG

Lo, i e i, e, g, gL e g L, e, |
SO0 PN Y | | DD

Erre—DILS eeeoechoclive

L)
Pl

e R L& & P R )

LR g
Fp Bp O O Cp B oy gl G Oy L rr’.ur g 0 O 165 Ty LG "J
[ e A R N e [N et A R W e )

[a]Errz-DILZ |Ii [a]Erre-DILE

@ (] Err3-DIL3 et () (] Err7-DIL?

Err4-DIL4 % LIErre-DILS
[WiErrS-DILS  HEED 1

o T o e
"I"I,.l ATV DN | ‘\,l'l.,\ ATy O8O O g
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Set creation

E

=1 Resources [Ba selLanguage]

i--2e Fonts

-8 Bitmaps
-.abe String table
@r Enurmeratives
..... 7% Image lists

=% Sets

Y Setflarm Name

& A v B 3T e

7t

v

e

Mame

Cynamic

SetAlarm Mame

Strings

3

Visible

RUE

STRINGS  YES

Double click
Add new record
Name it, define the type & Dynamic

Resource string selection

Double click

74

Add new record

Browse

String list
] | Conten

ID_DIL2_Alarm? Err?
ID_DIL3_Alarm3 Erra
ID_DILg_ Alarm4 Errd
IO_DILE_Alarmb Ers
ID_DILE_Alarmb Errb
ID_DIL?_Alarm? Ert?

Errd

|@_DILE_AIarmB

Select from string list




Strings & v ariables matching

Resources

=- |:| Rezources [German]

.Aﬂ

..... b

Fonts

String table

J;l:s:|

Property definition

—Yariable selection

..... @ Enumeratives
- Ir‘nage lists
EI§ Sets

- T

Strings Visible
1 |ID_DILZ_Alarm2  @M171PDILZ
2 |ID_DIL3_Alarm2  @M171PDIL3
3 |ID_DIL4_Alarm4  @M171PDIL4
4 |ID_DIL5_Alarm5  @M171PDILS
5 |ID_DILG6_AlarmE&  @M171P.DILG
& |ID_DIL7_Alarm7?  @M171PDILY
7 |ID_DIL8_Alarmg&  @M171PDILS

(@hd171P.Calibration_aAl5
@hd171P.Calibration_AlG
@hd171P.Clg_Al
@hi171P.Cfg_AlZ
@hi171P.Cfg_Ald
@hd171P.Cfg_Ald

(@417 1P Cfg_AlS

(@417 1P Cfg_AlG
(@417 1P .Cfg_A01_AQS
(E@hA17 1R .Cfg_AO?2

(@417 1R .Cfg_AO3

(A1 7 1R .Cig_AO4

(@41 71F DataBit_RS232_P

@k4171P DataBit_R5485_0ORB

@hi171P DataBit_RS485_FI

4 | mn [

Filter:

{@h171F DeiGhasy_1_ETH_PF
{@h171F DeiGhasy_2_ETH_F
{@h171F DeiGhasy_3_ETH_F
{@h171F DeiGhasy_4_ETH_F
@hd1 71 P Differentiation

All

@hi171P DILT
(@Al 71F DIL2
@1 71F DIL3
@171 DILY
@171 DILR
@1 71F DILE
@171 DIL?
@171 DILE
@k171P.DOLT
@mM171PDOL2

RS

@E171P.DOLS
@171F.DOLY

@171 DOLE

@171 DOLE
@171F.DOLT

@hA171F EnableDHCF_E
@hd171F ExP1_CAMN_Sta
(@41 71F Expansion_alan
i@hA171F.FDI_counter
@1 71F.FO_frequency
@bA171F FDI_reset_count
@1 71F.FD_wvalus
@171 P FullScaletdax_a
(@M1 7TP FullScalehdax_A
(@M1 7TP FullScalehdax_A

k

Add wariahle |

—Yalue selection

TRLE
FALSE

K Cancel




Dynamic page creation

Darnamic Ok

Err2-DILZ#

Note: the item is displayed only if Visible field is TRUE

-:!:lm N O H

Properties

Froperties ] # Everts | @ 4]

[

o x

%Fos
' Fos

Mame

4
15
String_'l

Tt

H5et AlamMame()

Font
Background color
Tead color

Sel. background
Sel. foreground
Appearance
Border points
Border color
MNumber of chars
Alignment
Refresh

EWP2_6x8

FALSE

Select

Wisible

FALSE
@M171P.DILZ




Strings properties

Darmamic

Odhaact.s

] Err2-DIL2

Err3-DIL3
Errd-DIL4®Ly
W ErrS-DILS# [loze]

{Pos

'fPos “ 25

Name String 5

Text HSetAlamMame(1)
Fant EWPZ_GxB
Background color 1w
Tea color I
Sel. background I
Sel. foreground | I—
\Appearance Flat

Border points 0

Border color I
MNumber of chars 5

Alignment Left

Refresh FALSE

Selact FALSE

Visible @MI171P.DIL2

XPos 3

'fPosg ﬁ 40

MName String 6

Tt H5etAlamMName(2)

Faort EVWPZ_6xB

Background color | I

Text color I

Sel. background I

Sel. foreground | I—

Appearance Flat

Border points 0

Border color I

MNumber of chars 9 8

Alignment Left Pos 3

Refresh FALSE fFos ﬂ 51

Calect FALSE Mame String_7

ﬂ;ﬁsible @m7ipoiLs (1=t HSetAlamName(3)
“(Fort EWPZ_6xB
Background color 1=
Teat color I v
Sel. background I
Sel. foreground 1=
Appearance Flat
Border points 0
Border color I v
Mumber of chars )
Alignment Left
Refresh FALSE
Select FALSE
izible @M171P.DILS




Page numbering

Note:
Data type will be define automatically as soon
as variable recognized, if not there is a mistake

in the variable name.
1. $ Pagindex=Current Page Number
2. $PagNumber= Total pages number

XPos 104
"1 Pog 4
MName Edit_2
Appearance == Pos 115
Faont EWPZ_GxB 4
Baclkground color E} MName Edit_4
Texd color | I Appearance ﬁat
Sel. background [E] Forit EWP2_&xB
Sel. foreground Backaground color E]
Border paints 1 Tead color
Border color (e | | |Sel. background [ — |
Mumber of chars 1 5el. foreground
Format d Border points 1
Alignment Right Baorder colar E]
Access RV “ MNumber of chars 1
Selection arder 1 Format id

ariable SPagindex Alignment Right
Data type UINT Aooess RW ﬁ
Low limit * election order 2
High limit - f’ariable SPagMumber
Refresh TRUE Diata type UINT

izible TRUE Lowy limit -

electable TRUE High limit -
Label Refresh TRUE

isible TRUE
electable FALSE

Label



Set creation

Resources o K|
-] Resources [Baselanguage]
#-#z Fonts

7B Bitmaps

-.abe String table

[—]@ Enumeratives

=1

£ Run_Stop_Enum

@ Mode_Enum

|

3---2:: Image lists

..My SetAlarmMame

] % SetParMame

1. Double clicks
2. Add
3. Type

3.1 Variant: Variable/parameter sets even of not equal type

3.2 Strings: text
4. Dynamic: compresses the list when invisible variable/parameter are used

Goal: creating a list of
variables & strings with
scroll up/down ability

STRINGS
STRINGS
VARIAMT

setadlarmMame
setParame
setParvalue

MO
MO
MO




Strings Set filling

[=-|_] Rescurces [BaseLanguage]
Aﬂ Fonts
-- Bitmaps
@ Enumeratives
---E:': Irage lists
EIE: Sets

..My SetParMame

0 Caption
ID_DILZ_Alarm2  Em2-DIL2
ID_DIL3_Alarm3  Emr3-DIL3
ID_DIL4_Alarm4  Emr4-DIL4
ID_DILS_AlarmS  Emr5-DILS
ID_DILG_Alarm&  ErmrG-DILG
ID_DIL7_Alarm?  Em7-DIL7
ID_DILE_Alarm&  Em3-DILS
I0_Hello Hello
I0_SetPoint SetPoint
IO_Delta Delta
ID_Speed_Ref Spd Ref
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= 4
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[N N R N N N N N N

,\‘1‘1\1‘\‘1‘\ FOWENT)
CETR N R & R

S T Ll (L




Set Parameter Name

Resources 2% ( Strings Visible
=-|_7 Resources [Baselanguage]
i-Aa Fonts 1 |ID_Delta
-8 Bitmaps 2 |ID_Speed_Ref e
..abe String table :
@. Enumeratives D_SETF"EIIFIT
"'E': Image lists Resource string selection x|
=i Sets
..My SetAlarmName ~ String list
Y setParName ID | Contert
L%y SetParValue ID_Deka Defta
ID_DILZ_Alam2 Er2-DIL2
ID_DIL3_Alam3 Er3-DIL3
ID_DIL4_Alarm4 Em4-DIL4
: ID_DIL5_Alarm5 Er5-DILS
1. Double clicks : ID_DIL6_Alamé En-DIL6
2. Select the string form the list ID_DIL7_Alam7 En7-DIL7
3. Define the visible field D e-Aems il
Dynamic visibility: ID_SetPoint SetPoint
- : : ID_Speed_Ref Spd Ref
If the visible field is False, theh ID_Speed_Reference Speed Ref
empty parameter‘'s rows will
be removed from the list and J T L L

the list could be shrink pack.

OK

Cancel




Ul

Set Parameter Value

Resowces  #x (RSN integer forma =)

=] Resources [BaselLanguage] . . .
51 Aa Fonts 2. Format: One deC|_maI point Dwemsy [
- Bitmaps 3. Selectable False in case of RO elements —
-.abe String table
@ Enumeratives ™ Hexadecimal Uppercase (., 00H]
---E:E Image lists ™ Hexadecimal Lowercase (.. .00R)
ElE: Sets [~ Fill with zeroes
----- a SethlarmMame [ view always sign
----- ﬂ SetParMame ™ Password
s wﬂ [ Terget et
e r Target custom Formak
Variable/Parameter Format | Textalign | Min | Max | Visible r Selectable HH:MM
1 |@M171P.Differentiation %%.1d Right 5 50 TRUE
2 |[@M171FPSetPoint %%.1d Right 150 a0 TRUE
3 [@M171PWeb_ATV_Speed_Ref (%6.2d Right 0 5000 TRUE

|_ Enumerative

Language_Enum
Run_Stop_Enum
Mode_Enum
Speed_Enum

carcl_|

5




T

Set Objects/ParName...

Project 2 x
=S HMI Project 2
=8 @‘ Pages 20

..... f Properﬂes 5tnr'|g_3
. [[2 sliderObjects HSetpamamei(),
w-[[= DynamicAlarmObjects EWP2 Ex2
w2 TedObjects =
@ Main_Page
m-{[= EditObjects (— |
= (— |
>
E Flat
R ﬁ' Local procedures
. AnimationChjects
m-{[g ATvV21Control

-2 SystemObjects

5P Messages
-1 Glebal variables

HSetpamame(1),

EWP2_ <2
""" # Global procedures Background color
ext color E}
Note: The number of elements of the sets shown in the same page '
should be equal | =
Syntax: i 0
String: — |
#Setparname(0), #Setparname(l), ..., #Setparname(element x page -1) i,-ﬁ
Variant: FALSE
#Setparvalue(0), #Setparvalue(0), ..., #Setparvalue(element x page -1) FALSE




Set Objects/ParValue...

SetPoint

Syntax Variant:
#Setparvalue(0), #Setparvalue(0), ...,
#Setparvalue(element x page -1)

- Size the text dimension based on the
longest string to be displayed

- Size the Edit dimension base on the
biggest digits to be displayed

¥ Pos

'Y Pos

|Mame

Appearance
Font

|Bau:kgmund color

Teat color

Sel. background

5el. foreground
Border points

Border color

Mumber of chars
Format

igrnmerit

Right
CEsg ﬂ R
election onrder P

ariable #Setpanralue{ﬂ}‘
Data type INT
Low limit 5
igh lirnit 50
Refresh TRUE
Isible TRUE
electable TRUE
Label

Pos

"fFos

|MName

Appearance
Font

IEackgmund color
Text color

5el. background

5el. foreground

93
7]
Edit_9
Flat

EWP2 68

(— |
(— v |

HSetparvalue(1),
INT
150
300




Set/Objects/Page x out of Y

Ol

Note:

Data type will be define automatically as soon
as variable recognized, if not there is a mistake
in the variable name.

1. $ Paglndex=Current Page Number

2. $PagNumber= Total pages number

Properties ! x|
Properties | # Evental e DDCI All | A
#Pos 55 J Properties
\Pos 4 _ Fropetties | F Eventsl el
M Edt 2
l|!'q:E::ITIE Hat_ [¥Pos 114
: Eﬁeamnce i | YPos 4
BD' ) . . - | |Name Edit_1
T:; gn_l".uun calar |Appearance Flat
o bm f;:r ; . | |Fort EWPZ_&xB
el. baclkagroun | |Backaoround calar .
Sel. foreground
- - 0 | |Tent color
Bnrder pD: 3 . ' 15el. background .
order color | |5l foreground
Mumber of chars 2 i
il iy | |Border points o
;""" ; Fich | |Barder color .
FU;Q"'”"E HS | |Number of chars 2
- ;3':5 y 5 | |[Format %d
E?bium - SPagindex ) [ ome -
Daalt'la = |_||:.I?I'n = ] |Mooess RO
B Ell.t'."ze - | |5election order 1
: "':I :'T' rt X \W\ariable SPagMumber
Igh lim WData type UINT
Refresh TRUE — -
| Lo limit
isible TRUE igh limi
S FALSE | High limit -
L:bel able | IRefresh TRUE
& | |Visible TRUE
Selectable FALSE

Label




Maximum number of charachters

Number of Chars:

If you do not resize the related window will be 0, and you might face with refresh problem.

Properties a X|
Properties | # Events| € Doc| @ Al |
*Pos b

"fPos 21

MName String 4

Texd H5etParName(l)

Font EWPZ_6xB

Baclkground color

Text color .

Sel. background [ ]

Sel. foreground B

Appearance Flat

Border paints 0

Barder colar

Number of chars

Mlignment Left

Refresh FALSE

Select FALSE

Visible TRUE

It is possible to set it maximum 21 charachters (>21 Chars=> out of display)




Set Objects/up & down arrows

Bmpamow Up
Bmpauto
BrmpCool16x16
BmpGlobe24c24
Bmpheat 1616

. BmparrowDown:

. BmparrowUp:

. Bmpauto:

. BmpCool 16*16:

. BmpGlobe 24*24:
. Bmpheat 16*16:

Ol

Properties @ X Properties X
Properties ] g Eventgl 4| Properties ] g Eventgl 4 bl
¥Fos 3] ¥Fos 21

fPos 48 fPos 48

¥ Dim 13 ¥ Dim 13

' Dim 12 ' Dim 12

Mame Image_5 Mame Image_10

Appearance Flat
Border points ﬂ 1]
Barder colar .

Appearance Flat
Border points ﬁ 1]
Border colar .

e lE!'rtmap Iﬁparn:nlep Bitmap Bmpamow Diown
Baclkground image Baclkground image
Vizible TRUE Vizible TRUE
Style Docking Style Docking




T

Slider Objects

B XY el E N OB EH —~ @m
£

Project B X
= HMI Project Properties o ox
E @ Pages Froperies | # Ewvents 4 | ’
o Propertles
. ﬁ CharDim:x 1
_____ @ Messages CharDim'Y 1
- -] Global variables Font EWP2_ax16
...... 5? Global procedures Background color
Text color E}
Title bar feg
Page border Mo
Slider Chjects
pEarance Flat

1. Creat new page
2. Configure the page
3. Insert new progress —— || p

Y :
OO XD OO ‘\ )

C o T o



Sliders Object's proprties

XPos 42 {Pos 48 XPos 43
"fPos 17 'fPos 25 'fPosg 1
¥ Dim 77 3 Dim 77 ¥ Dlim 7T
' Dim g 'Y Dim 8 ' Diim g
Mame Progress_1 MName Progress_4 MName Progress_&
Appearance Flat Appearance Flat Appearance Flat
Border points 1 Border points 1 Border points 1
Baorder color [E] Border color [E] Border color [E]
Bar color E} Bar color E] Bar color E}
Background color Background colar Background calor
Visible TRUE izible TRUE \isible TRUE
Refresh tigger TRUE Refresh tigger TRUE Refresh tigger TRUE

rogress varable EM171P Ambiant_Temp rogress variable EM171P Web_ATV_Output_Frg rogress vanable @M171P ALY
Data type INT ata type INT Diata type INT
Low limit 0 w limit 0 ﬁ Low limit 0
High limit 300 igh limit 5000 igh limit 1000
prientatil:un Herizontal rientation Herizontal rientation Herzontal

XPos

'fPos

b{Dim

'fDim

MName
Appearance
Border points
Border calor
Bar color

Background color

isible
Refresh trigger

Urientation

43
53

77
i

Progress_7

@MIT1P . Analogue_Output_ACLT
INT
0
1000

Horizontal

RS




Slider Objects preview

Slider Obaect:




ATV Control

DutPut FFEﬂ- E.EE HZ
ﬁEF-EE-:I EEF [EI EIEI] Hz
fI:-:-mrfnar'n-:I St-:-F-

'ﬁ"l £y ’J’fl '.r “p l"l'"".r ﬁl

A™U Cantrol

Outrput. Fres: 0.88 HZ
Spocd Reft B.BA He

Command: SEFE m

\.‘ h\ (4] 1\-“1' ‘q,‘l (%) .\‘I ()

*Pos

"fPos

MName
Appearance

Fort

Background color
Text color

15el. background

Sel. foreground

BED

77 Border points
Pos 19 Baorder colar
Name Edit_7 Number of chars
pEarance Flat ormat
Fant EWPZ &g  Mionmert
Background color Access
ext color — | [Selection order
el. backaground E] ariable
el. foreground _ Data type
Border pairts Low lirmit
Barder color 1 « |\igh limit
[ Refresh
amnat % 34 isible
Alignment Right electable
Access R L=bel
\Selection order 7

@M171P Web_ATV_Output_Frg
INT

-

-

TRUE
TRUE
FALSE



ATV Control

AT

Resaurces

=23 Resources [Baselanguage]

+1

+1
t

- Fonts

]-- Bitrnaps

--abe String table

Wala

13 x

Lol

¥Pos

'fPos

MName
Appearance

Forit

Baclground calor
Text colar

Sel. background
Sel. foreground
Border points

Border color

55 ﬁ
45

Edit_9

Flat
EWF2_6x8
[—
| — |
| — v |
[—
]
I—~|

Mumber of chars
Format

4
Fun_Stop_Enum ]

Value | Description

0
.'I

_]{3» Enumeratives

----- & Language_Enumﬂ
™% Image lists

Stop
Fun

14

Alignmert Right
Arcess RW
Selection order 4
\Varable @M171P Web_ATV_Comd
Diata type BOOL
Lo limit

High limit

Refresh TRUE
Visible TRUE
Selectable TRUE
Label



System Information...

Sastem

Late:

E'

Property definition

Variable selection

@M171P.PiDNS_2_ETH_PI
- @M171P.PiDNS_3_ETH_PI
A | | [@M171P.PiDNS_4_ETH_FI
@M171P.Probe_EXP1_ET
@M171P Prote_RS232_PI
@M171P.Proto_RS485_OB
@M171F.Prote_RS5485_FI
@M171P.Red_LED_EXP1
@M171P.SecONS 1_ETH_PI
@M171F.SecDNS_2_ETH_FI
@M171P.SecDNS_3_ETH_PI
@M171P.SecDNS_4_ETH_PI
@M171P SetPoint
@M171F.StopEit_R5232_FI
@M171P.StopEit_RS485_OB

| =

Walue selection

@M171P StopBit_RS5485_PI
@M171P SubCig_AOS5

@M171P.5WA1

@M171P.5W2

@M171P.SW3

@M171P.5W4

@M171P sysClock_daymont

@M171P sysClock_dayweek

@M171P sysClock_Emmor

[@M171 E.\ Clock hours = |
@M171P gysClock_minutes

@M171P sysClock_month

@M171P sysClock_seconds

@M171P sysClock_year

@M171P sysClock Set_daymonth

1

0 90 T

Tl ey

i

MNone

o]

Cancel |

Information
EIOS Ver: £,

Clock :{8¥(@):
a.

a

2

Close

Baclkground color
eat color

Sel. background
Sel. foreground
Border points
Border color
Mumber of chars
Format

Selection order
Wariable

Diata type

Lovew lirmit

High limit
Refresh

isible
Selectable
Label

) Pos
16 FPos
Edit_1 MName
Flat pearance

EWP2_6xB Fart
1= | NBackground color

et colar

Sel. background

Sel. foreground

Border points

Border color

Mumber of chars

% Format
Right ignment
RW CEss

1 Selection order
sysMSK ariable
UINT Data type
= Low limit

= High limit
TRUE Refresh
TRUE isible
FALSE Selectable

85

16

Edit_2

Hat
EWP2_fx8

[e——]




... dystem

Project

1 x

3 FreeEvolution EVD_1
=-3 FreeEvolution

|_:_|“ BIOS parameters

Elﬁ All parameters

..... ﬁ Acknowledgement
..... [ Calibration Al

..... [ Calibration AD

----- ﬁ Analogue Inputs

..... ] RS485 On Board
..... F CAN On Board

----- ﬁ CAM Plugin Passive

----- ﬁ Modem

..... {7 BAChet
..... ﬁ YO Values
----- ﬁ Dip Switch Values

..... [ Led & Backlight Values
..... ﬁ Systermn CLock Values
..... ﬁ Protection Password
=-{8 Application

- AIEy HMI

@ HMI Remnote

@ Cfg files

----- ﬁ:’: Recipes

..... ﬁ Analogue Outputs V/1

..... 7] RS485 Plugin Passive

..... 7 R5232 Plugin Passive

@, Ethernet Plugin Passive

13

Information =

20
51
Edit_20
SEEEEIIEEIREE RSN EE o Aat
EIDS I-.-IE'I'-'= E E: s iFont EWP2_6x8
| S Background color
T N TExtl:DlDr E}
= E = E = E criiniiiSel . background E}
- cooesnSel foreground
o " “|Border points 1
E m E [ ] E ©..0 . {Border color
EEEREESERREEES - “IMumber of chars 3
IP: B. 8. B. B~ =
N T ... WMignment Right
SEREEEREE RS R R | | SR S toress W
Selection order 10
“l ;ariahle @MI171P.Ip_1_ETH_PI
Data type UINT
Low limit 0
High limit 255

Ethernet Plugin Passive

Address Mame | Value | m | Default | Min | Max | Drescription
16772 Port_TFTP_IP 0 num 0 0 G535 TFTP Port number, 0 is equal to deafult port 69
15796 Port_HTTP_PI 0 num 0 0 65535 HTTP Port number, 0 is equal to default part 30 F
TH FI | [

157948 lp_1_ETH_PI 10 num 10 0 255 Ethernet passive Plug-In IP address (1 st part)
157949 Ip_2 ETH_PI 0 num 0 0 255 Ethernet passive Plug-In IP address (2 nd part)
15800 Ip_3 ETH_PI 0 num 0 0 255 Ethernet passive Plug-In IP address (3 rd part)

Ip_4 ETH_PI 100 num 100 ] 255 Ethernet passive Plug-In IP address (4 th part)




Simulation

i q
.'1" r‘f ¥ ’J”' l"“ J'!’ .r" J" l"l
ot ol e, ol e il il i

Sustew Irforwation

BIDS Uer: 423,15

Clock: 14: 33z 3
Date: 15. 5. B
IPt 18. 8. @.108




Ul

Remember to align Ap Ul and Co projects

e “Recompile all"'the Application Project

e Compile the User Interface project

e Build the Connection project in order to align it to the linked Ap and Ul project

SHIRRR

DS BB &7
CO =




Open Free Studio Device

EE FreeEvolution EVD 1 File Edit Wiew !Ttmls] Options  Help
-8 BIOS parameters D ¥ Build 7
Eﬂ---ﬂ All parameters ‘ S
""" ﬁ IO Values Project Run ModbusCustomEditor .
----- ﬁ Dip Switch Values {ET Thermostat_ex . . . HMI Configuration
..... ﬁ Led & Backlight Values EIE EreeFuolifi Open with Free Studio Device
..... 8 PLC General
----- ﬂ Systern Clock Values
. @ HMI 1O : 4] Use remote project
----- 7 Protection Password A7) HMI Remote From Project () From Catalog
L B Aoplicati - CAN CAN
= m E;Ppllf:ca ion E:::::sion EVE L HMI Project: [HMI\HMI.PAIX Browse...
= ) SettingM B Keyboard EVK 1
...... ing enu -, RS485 Reload device list |
[—]@ HMI =28 Plugins
@ HMI MName I ID Protocol I Address I
[—]@ HMI Rermote
@ HMI
% ;fg_ﬂles FreeEvolution 423 Configuration 1.Toolshp Op en with free
----- ecipes . '
conoral Studio Device
Name: |FreeEvo|ut'or| EVD 2 . Defl n e S ettl n g S
rieverson: [ 3231 ﬁ 3. Connect to the EVD
—Communication 4. Download a”
Protoccl: | ModbusTCP %
Address: | 10,0.0.100 Clowats
Disable communication
Port: | TCPIP:502

Baud rate:

4

e =T




Upload HMI from Base to Keyboard...

In the BIOS Menu of EVK (Long press of down + left if a HMI is already
loaded).

In order to run HMI:
1. Select HMI Manage
2. upload
3. Press OK to confirm
4. Press to run HMI




Upload HMI from Base to Keyboard...




Chapter 20

EVOLUTION USB

Goal:
- DownlLoad/UpLoad via USB
- Retain variable configuration




USB device (PC «»target)

* Type AUSB (HOST). Used to connect a standard USB to download the application/BIOS.

* Type B mini USB (DEVICE). Used to connect FREE Evolution to a PC or third party device
via mini A/B USB cable to up/download the application, files or documentation. This can be
done from a PC or other device.

CASE 1 CASE 2 CASE 3
USB Host USB device USB-RS485 /USB-CANOpen
USB=2> <€ FREE PC> € FREE ETHERNET + Plugin

PC=> €& FREE

1 use RS485 __-J-”;
LIt
[FREE Evolution
o~ USB ".l\'""“"”“'“" §
Ei~< m-0=£
m EE Evolution ; ; FREE Evolution
]

ETHERNET L -8
[ [P
+ Plug-in ETH
Data downloading > « Data downloading > e Data cl.own.loading > €
direction direction direction
Parameter map v’ v Parameter map B} . Parameter map v v
I[EC application v IEC application v v IEC application v
HMI application v HMI application v v HMI application v
Data file v v Data file v A Data file v v
BIOS v BIOS ; ) BIOS v




What Is inside Evolution Filesystem or USB ?

Inside both Evolution/USB Pen Drive:

PLCIEC.COD : Application binary file

HMIIEC.COD : User Interface binary file (not mandatory)
HMIREM.KBD : Remote User Interface binary file (not mandatory)
CONNEC.PAR : Master Connectivity settings (not mandatory)

Inside Evolution:

Webserver files
Logging file
Others...

Inside USB Pen Drive:
PARAM.DAT (.RAW) : Parameter Map file




Parameter map file

PARAM.DAT file includes a set of Evolution BIOS& IEC parameter values.

PARAM.DAT can be renamed as PARAM.raw in order to skip parameters’
range limit check (used in case of par limited by other pars).

PARAM.DAT file can be created via IEC code using the target var
(see next slides)

PARAM.DAT (.RAW) can be manually created/modified in order to contain
even a subset of the full map.




Use USB host from IEC code

- Upload an application from the pen drive to Evolution
- Upload/Download a parameter map from evolution to the pen drive.

sysUSBCommand is the system command J&nalog Inputs Plug-In identification
to upload/download to/from USB-Host: JAnalag Dutputs C :
|_ 1 Digital Inputs
7 = load PARAM.BIN from USBH ) 1 System Para FROM ima...
8 = |load PLCIEC.COD from USBH : G e Data Blocks System Paramet rameters im...
9 = load HMIIEC.COD from USBH aE A e - 1 sk Ereed
10 =load PARAM.DAT from USBH
11 = save PARAM.DAT to USBH NEP
12 =load CONNEC.PAR from USBH ud|
13 = load HMIREM.KBD from USBH "., 4, Target varisbles | Tal g
14 = save sysUsbFileName file to USBH, file name can be name. ext or *.ext
15 = load sysUsbFileName file from USBH, file name can be name.ext or *.ext




"Ap
USB data upload workflow... .

~ EDIT MODE SOURCE OK CONNECTED b 14
rm View object properties gl

Library o x
d svsLocalDigitallnputsimpulse Counter[w| sysParameter
tf sysLocalDigitallnputsResetCounter [t sysPeripheralStatus

MName: sysUsbCommand

Type: UDINT

t| svsLocalDigital Outputs ud| sysTimer
. L] svsLocalDlipSwitch ud| sysTskBekExeTime
Address: %MD30.0 s sysLocalleds ud|sysTskTmdExeTime
o b |syshacAddress [ui| sysTskTmdScanTime
Description: | svshMbMBEuMNodePresence ud irnmand -
System command to upload/download tofrom USB-Host B syshdbbdFRtuMNodeStatus [=t] syslshFileMame
g - :nag Etgﬁ;é:anljwngﬂfm U?J%S:LH bt syshbt TopNodePresence [ui| sysUshParamDathdaxAddress
: oa ' rom P sy shdbhd TophodeStatus lui| syslUsbParamDathinAddress
9 = load HMIIEC.COD from USBH -
= load PA H ui| syshAsk ud|sysUsh Status
11 = save PARAM.DAT to LJSEIHi ‘ [ b
12 = load COMMEC PAR from USBEH : 1 :
13 : \oad HHIREM KED from USBH 4| v | Targetwvariables § Targetblocks ) basic ) FS_IEC [
14 = save syslisbFileMame file to LISBH, file name can be name.ext or *.ext
15 = load sysUsbFileMame file from LISBH, file name can be name.ext or *.ext
16 = load file syslsbFileMame from filesystem, file must have PARAM.DAT format and filename name.DAT or name. RAW
. Watch o x
1.Connect to the target via Ap —
: : | 6 | b | L e
2. Drag & drop sysUsbCommand into the watch window :
Symbaol Yalue  Type Location 6

3. Write value=11

SYSUSBCOMMAND UDINT  global




...USB data upload workflow

p
View object properties u
Name: sysUsbStatus
w|sysFParametar lui| syslUshParamDattaxsddress
Type: UDINT tf| sywsPeripheral Status lui| syslsbParamDattinAddress
ud| sys Timer ud| Status
Address: %MD31.0 ﬁ ud| sy TskBokExeTime [ui] sysVER
ud|sysTskTmdExeTime [ui| Termp_LIt e
Description: ui| sysTskTmdScanTime
, ud syslshCommand
System status of operation on USB-Host st] sysUshFileName
0 = command comp.eted
1 = command processing [ . m_ [+
255 = command failed 4 | v [\ Operatar and standard blocks I Targetvariables l Targethlocks | basic ) FE_IEC /
254 = file not present e —
253 = file too long
252 = USBH not connected
251 = file not compatible | 6 | p+ | L2
%ig : iﬂ:iﬂeﬁr;afr;l”rgzters fails Symbaol Yalue Type Location
248 = apen file in write failed — SYSUSBSTATUS ] UDINT lobal
B <\/SUSBCOMMAND UDINT

To monitir the USB-Host status:

Drag & drop sysUsbStatus into the watch window Watch B x
e | v
i Symbol Value  Type Location
Close — SYSUSBSTATUS a UDIMNT  glohal

A J — SYSUSBCOMMAND 0 UDINT  global




PARAM.DAT/Protocol Setting

Project X (] 00PARAM.DAT - Notepad (el 1. I |
Eal PLC
E‘E FreeFvolution EVD File Edit Format View Help
|_:_|“ BIOS parameters Egg;&:ﬁﬁggﬁgif?d.
Eﬁ All parameters 15716=0
----- [ Acknowledgement 15717=2049
..... {1 Calibration Al et
..... i Calibration AD 15720=1
----- ﬂ Analogue Inputs 15721=1
----- ﬁ Analogue Outputs W/ -
B fssa5 0n Boord
..... {7 CAN On Board
..... §7] RS485 Plugin Passive - -
..... {7 CAN Plugin Passive | DOPARAM.DAT - Notepad E@g
""" ) RS232 Plugin Passive File Edit Format View Help
----- f] Ethernet Plugin Passive 15782=1 g
..... f] Modem 15783=3
----- © Dipe st L
----- ) BAChet 15786=2 —
..... [ /0 Values 15787=2
----- ﬁ Dip Switch Values L M )
e I ST T R
RS485 Plugin Passive
Address | MName Value | Um | Default | Min | Max | Description
15782 Addr_R35435_PI 1 num 1 0 255 R3485 passive Plug-In address
15783 Proto_R3435 Pl I=Modbus/RETU  num J3=Modbus/RTU 2 4 Select R5485 passive Plug-In protocol
157384 DataBit_R35485_Pl & num a a3 3 R35485 passive Plug-In Data bit number
15785 StopBit_RS485 P11 num 1 1 2 RS485 passive Plug-In stop bit number
15786 Parity_R3485_FI Z2=Even num 2=Even 0 2 R35485 passive Plug-In parity protocal
15787 Baud_R3435 Pl 2=38400 num 2=33400 0 5 RS485 passive Plug-In baud rate protocol



PARAM.DAT/ Physical configuration

Project 3 X
5_“ ThermostatExercise
|_'-_|ﬂ FreeEvolution EVD_1
E1-8 BIOS parameters
50 Al o Analogue Inputs
= Acknowledgement Address Mame Value | Um I Default | Min | Max | Description
ﬁ Calibration AT
I Pt 15725 Temp_UM 0="C num 0="c ] 1 Unit of temperature measurement
c Analogue Inputs 16726 Cfg_al 2=MNTC{103AT)  num 2=NTC(103AT) 0 2 Type of analogue inputAll
ﬂ :;;;:g;e Eout;:uts Vil 15727  Cfg_AI2 2=NTC(103AT} num 2=NTC(103AT) 0 2 Type of analogue inputAl2
ﬂ e onngo::; 15728 Cfg A3 4=0+10V num 4=0=10V 0 8 Type of analogue inputAl3
) RSA85 Plugin Passive 15720 Cfg_Al4 3=d=20mA num 3=4=20mA o 8 Type of analogue input Al4d
-} CAN Plugin Passive 15730 Cfg_AlIS 3=4+20mA num I=4+20ma 0 g8 Type of analogue input AlS
g E;BZ ZUP:_TIH 'Pa;swe' 15731 Cfg_AlG F=4<=20m AU 3=4+20maA ] g Type of analogue input AlG
ern ugin Fassie ’
ﬂ Modem "'m ™
i) Display “J| 00PARAM.DAT - Notepad 10/ IS
é...?ﬂ i:l'cu’:t File Edit Format View Help
----- ﬁ Dip Switch Values ig;%gfg i
..... ) Led & Backlight Values 15727-2 (4
----- ﬁ Systermn Clock Values 15728=4
----- ﬁ Protection Password 15729=3
[_]m Application ig;ggﬁg
Eﬁﬂ Example2_Evo B w7
ﬁ Cfg \ o
ﬂ EVE Menu
-4 HMI
@ HMI Remote
[ Cfgfiles
----- ﬁj Recipes

-] Expansion EVE 7500_1




PARAM.DAT/EEPROM

" ™
”D:;uratim 1% “J| 0OPARAM.DAT - Notepad  (oce|o (). St
EIE FreeEvolution File Edit Format View Help
|_:_| Modbus objects 15321=:::: -
- E | | (1255
----- ,E‘ Status variables 15851=""
f-¢%] Enums 16384=190
e BIOS Parameters 16385=25 |:|
E§|--- Menus x
B /0 Mapping N -
fi\_ Alarms
48] Web Site
-5t BACnet Objects

EEPROM Parameters

& Add | = Remove = Recalc

H Address Mame Device type Application type  Size  Default value Min Max | Scale Offset Unit Format Accesslevel
1 |16384 SetPoint Signed 16-bit IMT 1a0 150 oo A ] ST XY Always visible
2 |163858 Differentiation Signed 16-bit IMNT 20 5 50 1 ] XLy Always visible




Set IP address via USB_H

- =)
ThermostatExercise 7 J UPLOAD &xt - Mﬂtepﬂd —_—
|_—‘_|ﬂ FreeEvolution EVD_1 @U' I
=-#l BIOS parameters File Edit View Tools File Edit | Format | View Help
|_—‘_|€] All parameters —
ﬂ Acknowledgement ? |i|;' O @ FAM . DAT Ea
ﬁ Calibration Al 4 DAT File (1) —
- Calibration AQ
ﬂ Analogue Inputs e - 4
f] Analogue Outputs V/1 L S ™
-] RS485 On Board w J PARAM.DAT - Nc:tepad | = |-[=] |ﬂ
-[F] CAN On Board
-] RS485 Plugin Passive E— : : :
) CAN Plugin Passive SARAM.DAT File Edit Format WView Help
f R5232 Plugin FESSWE. 4 Text Document (1) :h][]dE-l =ﬂ.23|:|l|:|2 5 -~
% Ethernet Plugin Passive ] po'},rc ar chdE=l 74 —
] Modem B
B s 15798-10 |
f] /0 Values 15799=0
f] Dip Switch Values —_— 15800=0
) Led & Backlight Values UPLOAD bt 15801=100
ﬁ System Clock Values =
ﬁ Protection Password 2 items b e
=@ Application ’ . .
5 B8 Example2_Evo i ) Ethernet Plugin Passive
- ciy
) sett Address Mame | Value | Lm | Def... | Min | M | Description
-] EVE Menu 15772 Fort_TFTP_IF 0 num 0 0 65535 TFTP Port number, 0 is equal to deafult port 69
8 :m;ﬂ . 15796  Por_HTTP_PI 0 num 0 0 65535 HTTP Port number, 0is equal to default port 80
emote
- Z¥ Chg files 15797  Port_ETH_PI 502  num 502 0 65535 TCPAP Portnumber
---- [ Recipes 15798 Ip_1_ETH_PI 10 num 10 0 255 Ethernet passive Plug-In IP address (1 st part)
e8] Expansion EVE 75001 15799  Ip_2_ETH_PI 0 num 0 0 255  Ethernetpassive Plug-n IP address (2 nd part)
15800 lp_3_ETH_PI ] num 0 0 255 Ethernet passive Plug-In IP address (3 rd part)
15801 Ip_4 ETH_PI 100 num 100 0 255 Ethernet passive Plug-In IP address (4 th part)



Firmware Update By USB

How To Update:

e Copy the relevant .bin file into a USB pen drive (e.g. msk423 18.bin)
 Connect USB pen drive to Evolution

* Firmware will be downloaded into Evolution

 Yellow LED will blink during download.

« Remove USB pen drive as soon as Yellow LED will switch off

* Evolution will automatically reset and will reboot

BIOS are available @<C:\Programs>\Eliwell\free Studio\Catalog\FreeEvolution\<firmware>
<firmware> = msk423 for EVD, msk477 for EVC.

Please Note: a SYSTEM FAULT message will appear - DO NOT CONSIDER -
BIOS upgrade has been completed successfully

Note: Evolution make a filter based on the filename in order to prevent user mistakes




Automatic Upload via USB pen drive

Uploading automatically an application via USB pen drive
e Copy into a pen drive the COD/PAR/DAT files
e Edit an UPLOAD.TXT file containing the list of the files to be uploaded

Note. PARAM.DAT (.RAW) file can be uploaded only if FREE Evolution has
been rebooted with related application, therefore PARAM.DAT (.RAW) cannot
be uploaded at the same time of PLCIEC.COD

The upload file can have a prefix from 00 to 15, for example O3UPLOAD.TXT:
« Copy into a pen drive the UPLOAD.TXT (O3BUPLOAD.TXT) files as well

Files with numeric prefix are uploaded only if the Evolution dip-switches
match the prefix; in this way it is possible to store on the same USB pen
drive one or more Evolution applications.




USB-LED status during upload

The upload process starts when the pen drive is plugged and can be monitored
through the led status which, during the upload process, are controlled directly by
Evolution bios.

The process results which will switch on the red led are the ones related to a value of
sysUsbStatus>1.

After the process, Evolution must be restarted in order to run the new application.
File PARAM.DAT is uploaded by an Evolution only if the Bios Mask and Par_POLI7 of
the Evolution that has generated the PARAM.DAT are the same as the destination
Evolution.

The parameters’ map update does not require to switch off Evolution.

Upload

Blinking 2 seconds  Failed

EUOW O ndewsy

GREEN Blinking Completed successfully




icatl
USB application download workflow |
1 ) | e

OOCONNEC. PAR -

’ : OOPLCIEC. COD [j
Rename it as 00CONNEC.PAR Copy them to the USB stick OOHMZREN - KBD !

4 b

| Project name(PLC).bin @project root » PLC » Download

Rename it as O0OPLCIEC.COD [Power cycle to apply them into the RAM J

| Project name(HMI).bin @project root » HMI » Download

Rename it as OOHMIIEC.COD

| Project name(HMI).bin @project root » HMI » Download

Note.
Always use Capital letter in renaming TXT files

' Rename it as 00HMIREM.KBD




File Browser Opening

J Project

o x

ThermostatExercize
ﬂ FreeEvelution EVD_1
[ Expansion EVE 7500_1
m-Jl Keyboard EVK_1

FreeEvolution 423 Configuration

—General
Marme: IFreeE'u'qutinn EVD_1 ID: 1
File version: I 423,23
—Communication
Protocal: | ModbusTCP Settings
Address: | 10.0.0.100
[ | Disable communication
Port: | TCPIP:502
Baud rate; I

— Information

Status:

Firmware version:

COMNMNECTED

423.20

— Other operations

BIOS download
Open file browser

Web site download
Web site preview




E
: 3

File browser Wl 2

- 4
“J| 00UPLOAD.xt... B=E—==
File Edit Format View Help
OOCOMMEC. PAR -
OOPLCIEC.COD |:|
O0OHMIEC. COD
OOHMIREM. KED il
4 k

b A

1. Copy the selected file from browser into the
USB stick

2. Set the address by renameing
(OOPLCIEC.COD) them

3. Open an TXT file, save it as *UPLOAD.TXT

4. Write/type the commands

5. Set the cursor at last alphabet
6. Enter

7. Save the .TXT file in USB stick

OO [# » Thenternet » 127.001

File Edit View Tools Help

Organize -

BASE.CSS

% BASEICO

BASEPNG

‘ ﬂ CONNECPAR

EVO.JS

@) EVOXML

= HMIEC.COD
R

‘ J HMIREM.KBD

5 INDEX.CGX

5 INDEX.HTM

% PAGELCGX

% PAGELHTM

PAGE2.CGX

PAGE2ZHTM

% PLCIEC.COD
O

J 4 tems selected




Using the USB Device - Adding library

"Ap

= £ = - i
(3 PLC - Eliwell Free Studio Application - C: e

===

File Edit View IPraject On-line  Debug Window Tools Deve

Mew object r Mame

BEE - ~

hasic

Link:

chprograrm files (x84 eliwell\free studi...

Ad

Femowe

& Programs

Mhi o %« Windows (C:) » Program Files (x86) » Eliwell » free Studic » Catalog » FreeEvolution » PLC

- Functian bl EE (et payale
3%  Object Browssr

------ [ Functions

F
Project library list

-1 Glohal vari 4% Compie -

-3 Global sha _
-8 Tasks Recompile all Marme

Generate redistibutable source module basic '
Lr ‘

Macrog 4

Import object fram librany

|5E| Library manager
2 Refresh all libraries

Select tanget...
Riefresh cument tanget

Options...

Link.
chprogram files (xEE)\eliwell\free studi...
CAProgram Files (x86)\Eliwelllfree Stu...

& =5 F_CLOSE & sys_FA_READ

& =vs_F_EOF &=y _FA_WRITE

i =vs_F_FILELENGTH & svs_FM_READ
& == _F_REMOVE EF | sys_FW_WRITE
sys_|ISED_Command
EF s_LSBD_Status /

& svs F_ROPEN
4 | » [\ Operator and standard blocks ), Targetwvariables ) Targethlocks ), basic ) FS_IEC

& =vs_F_WOPERN
& = _F_WOPENA

IMPORTANT NOTE:
USB Device is disabled by default

Add

Femove

Femowve all

LInLink,

i LIk

Felink

Do not forget: safe to remove the target

Do not access EVOLUTION through USB
device meanwhile any application is
accessing EVOLUTION filesystem




Enable/Disable PC host access to file System Function

-
m View object properties

MName: sys_USBD_Command ]“

Type: Function

Return Value: USINT ﬁ

Language Type:

(Descripticn: \
Enable/disable PC host access to File System.
The function return a USINT which could have the following meanings:
0 = Command accepted.
1 = Command executed but failed.
2 = Command code non valid.
\_ 3 = Command not executed, function called into task imed. /
Input:
Hame Type [ Description
cmd LISINT anmmand: O=disable, 1=enable f

Close




PC host connection status function

-
m View ocbject properties

[ Name: sys_USBD_Status ]ﬂ

Type: Function

[ Return Value: USINT ﬁ

Language Type:

Description: )
PC host connection status.
The function return a USINT which could have the following meanings:
] = USEB device Disconnected.
1 = IJSB device Connected.
2 = USE device Suspended.
3 = Command not executed, function called into tasktimey
Input:
Name Type [ Description “
dummy USINT lDummy input vA

I Close I




USB device activation

=3 FreeEvolution EVD_1
[:I Programs
&-(Z] Function blocks
----- [L1 Functions
&2 Global variables
w-(Z1 Global shared
E| Tasks

m-43 Timed

EG Background

"E USB_Device

| | v | o e

v

[Project T URX [ Localvariables

Mame Type Address Array  Initvalue Attribute Description
LSBD_Cmd LISIMT Auto Mo Enable/Disable
USBD_Cmd_Status USINT Auto Mo Command Status
LUSBD_Con_Status  USIMNT Auto Mo PC host connection status

1| USBD_Cmd

USBD_Cmd_Status |0

USBD_Con_Status |4

Symbaol

— USBD_CMD
— USBD_CMD_STATUS
— USBD_COM_STATUS

Val...

= o

Type

USINT
USINT
USIMNT

Location
@BACKGROUMD:USE_DEVICE

@BACKGROUND:USE_DEVICE
@BACKGROUND:USE_DEVICE




USBD-Controller

( =Erl = [ ) i |
@@vh‘}l » Computer » - |;T|| Search ©UV|_ » Com.. » Rem.. »
File Edit View Tools Help Eile Edit View Tools Help
Organize « Eject » ﬁ: - E] @ 3 - - E] @
4 Hard Disk Drives (1) Mame Size
Windows () SSSAFESS
&/ 83.7 GB free of 465 GB || INDEX.CGX 1KB
) ) PAGEL.CGX 1KB
4 Devices with Removable Storage (3) —
| | PAGE2.CGX 1KB
]
DVD RW Drive (D) | | HMIEC.COD 110 KB|
||| PLCIEC.COD 7KB|
ED-ROM Drive (F:) Af BASE.CSS 3JKB
@ SoM-4.1.0.0-14.01.31.02 | INDEXHTM S v
0 bytes free of 4.52 GB
. || PAGEL.HTM 3KB
Remaovable Disk (G:) Mo PIEVIEN
— | | available. || PAGE2Z.HTM 3KE
S 171 MB free of 121 MB B8] BASEICO 2 KB
4 Network Location (3) B3]EVOJS 13KB
_ XSDEOT801_Exchange (\\xsde07801) ||| HMIREMKBD 8 k8|
o (Q) ||| CONNEC.PAR 2KB|
Lo
L E—— EH] ALARMS.PNG 6 KB
. DEO78-DATA (\\xsde07801) (¥:) EH BASE.PNG 20 KB
. qx NTES (] MODE.PNG 12 KB
(5] TIME.PNG 13 KB
- Kundenschulung o
"SR (\edeO7E01\DEOTS-DATAD) (Z) =] EVOXML =L
) Removable Disk (G) —1 4 items selected
v Removable Disk -




M171P - Retain Variables

_ File Edit Ule_w Pm_j'ect On-line Debug Window Tools Developer Help A RETAIN Va”able
IIE SEaEr NN - AW A=) o] (=] = = ek = ===l Sumls  indicates that the
B CAIEDBODEH A% SR IH AP OGO 000 86 variables within the

# X & Resources structuring elements are
E‘"_Eiiﬁ'ﬁg retentive, i.e. they keep
-0 Function blocks their value even after the

------ .20 Functions

L r:n LI target device has been
: I:IAutumatn:uanables : i,l.i-lil: ““,“,‘ ‘ reset or SWitChed Off
— =: | _ Mapped varable  Cid+Shift+M I T — H

#-I_1 Global shared
-E8 Tasks

Retain variable values

EVOLUTION supports | ;:_an s gPhangtedffse\t/_eral
up to 100 DWORD = Imes without affecting

) : : , internal memor
retain variables orformance y
ensuring their data P '

will not be lost after a
shutdown.

Note: RETAIN variables
cannot be displayed in
the Watch window



'
Vanable addrezs ﬂ

M171P - Retain Variables | ..  #y=

© Bit ) nput
i A ) Byte (8 bif
Mapped variable declaraticn M - s - Qutput
) Ward (16 bt ® Mamory
Mame Fetainl “ Data type ODWORD C] @ Double word (32 hit)
Group l '] clee Mo C] Data block  Index
Data block D 102 [:] Suhindex 0 JS s— 10 0 L
m Chbject browser
LDC* [/0 dlata block Base addr. Size Unused : Obijects fiter \ : &
v Backlight Status. 0=0f... *%0B3.0 1 1 | Name
Expansion Digital Inputs ~ %[X10.0 95 95 Programs Operators gg?EL
Expansion Digital Outputs 220x11.0 84 g4 "I Function Blocks
Local ADC walues A A 5 Functions Standard functions C
Local Analog Inputs alv1.0 B B ‘arighles Local variables
Local Analog Outputs 0.0 B B [CUsertypes [¥|Basic types
Local Digital Inputs 000 i i [si]SINT
Local Digital Inputs Imp...  %MDE5.0 8 8 Check all l | Check none ] [sSTRING
ud|UDINT
. UINT
Description Crthet filters USINT
Neme — * [W]\WORD
[ Ol ] [ Cancel ] )
Location [AII vl
L%
Library [l -
« Set as variable address size DW (double Varsype (Al 7]
WORD) and data block 102.0.xx where xx=0,...99
4 L 3
l Cancel l [ 0] 4 ]




Chapter 21

ADVANCE micro SD Card

Goal:
- Mounting micro SD card
- Program storage location settings




Controller's Filesystems Features

The Controller has three possible volumes. Internal NOR flash (8Mb), microSD and

USB pen drive. Max dimension of the transferred files involving USB pen drive is
2Mbyte.

Via this three volumes is possible to:

- Parameters update into the Controller via USB pen drive, NOR Flash or microSD.
- Copy files from USB pen drive to NOR Flash or microSD and vice versa

- Handling files in Applications

- Read, write, delete files in NOR Flash or microSD via serial communication:

"file browsing"



micro SD Presense & Mounting

If the microSD card is presented at boot is automatically mounted.

USB-Host and microSD

Address | Mame Value LIm Default | Min | M | Description

anv micro30 command 0=Mo command num 0=Mo command 0 2 microsD Command
0=Command completed num O=Command completed 0 255 Result of micro50 command

3 ros0 presence False flag False 0 1 microsD presence

a756 USB-Hostcommand  0=Mo command ALm 0=Mo command 0 21 LUSB-Host Command
0=Command completed num 0=Command completed 0 255 Result of LISB-Host command

hE d

il

16t G

@w N E ]

USB-Host and microSD

Address Mame Value Lm Default | Min | Max | Description

av1v micros0 command 0=Mo command num 0=Mo command 0 2 microsD Command
O=Command completed num O=Command completed 0 255 Result of microsS0 command

3 zros0 presence True flag Falze ] 1 microsh presence

als] USB-Host command  0=MNo command num 0=Mo command 0 21 USB-Host Command
0=Command completed num 0=Command completed ] 255 Result of USB-Host command



micro SD Command

USB-Host and microSD

Address Mame Value Lm | Default | Min | M | Description "
ar1y micro3D command 1=Mount microsSD, after plugged the microSD jnum 0=Mo command ] 2 microsD Command

0=Command completed num O=Command completed 0 255 Result of microsS0 command

True flag Falze ] 1 microsh presence
2756 USB-Host command  0=Mo command num 0=Mo command ] 21 USB-Host Command

D=Command completed num O=Command completed ] 255 Result of USB-Host command

[

= 5|

18 @

Rwlpr | m®

BEE Y B8 5

USB-Host and microSD

Address
EYab

8756

Mame

micros0D command

Yalue

1=Mount microsD, after plugged the micro30D jnum

SB-Host command

0=Command completed
True

0=Mo command
0=Command completed

LIm Default | Min | Max | Description
0=Mo command ] 2 micro2D Command
num 0=Command completed ] 255 Result of micro30 command
flag False 0 1 microsD presence
num 0=Mo command 0 21 UEB-Host Command
num O=Command completed 0 285 Result of USB-Host command



micro SD handling

Library usad In parallel way you can write desired
command via Application tool by using

3.
& sysMicrosdCommand

] sysMicroSdPresence sysMicroSdCommand in watch window.
& cysMicrosdStatus

4| [\, Operator and standard blocks ), Target variables J{ - = =
Vi b rti
m iew object properhies Watch 7 x
. ———————————_
v e ST
- Name: sysMicroSdCommand -
Symbol Yalue  Type Location
Name: sysMicroSdStatus ﬁ Type: USINT — SYSMICROSDCOMMAND 0 USINT  global
mm SYSMICROSDPRESEMCE TRUE BOOL global
Type: USINT Address: %MB&00.0 — SYSMICROSDSTATUS 254 USINT  global
Address: %MBE01.0 Descriptinn:
o System command to mountunmaount micros0
Descrlptlnn: 0 = no command S
System status of operation on microsD 1 = maount micros0 ‘ m‘lﬁew object pmg
0 = command completed 2 = unmount microsSD ‘
1 = command processing
2565 = command failed Name: sysMicroSdPresence
254 = microsD yet mounted
252 = micros0 not present Type: BOOL

Address: %MBG02.0

Plug and unplug notices:
1. sysMicroSdCommand to request an action.

Description:
micrasD presence.

2. sysMicroSdStatus to monitor the progress of the required action. TRUE = present, otherwise non present
3. sysMicroSDdPresence to detect the presence of the microSD.




Storage selection

Project B x
£ Ad Exerci ' i i i '
vencebercse e |t is possible to download files on different media
Elﬂ FreeAdvance_Exercize
=8 BIOS parameters : i I I
- e Each kind of file type will be loaded from the selected media
----- f] Acknowledgement =
----- [ Calibration Al FileSystem Volumes
..... 7 Calibration AD
EEI---f] Analogue /0 Address Mame Value | Um | Default | Min | Max | Description
----- f] R5485-1 On Board 16136 HTTP_volume 0=MNOR Flash num  0=MNOR Flash 0 1 Yolume of HTTF files
----- ] RS485-2 On Board 16137 DAT_volume  0=MNORFlash  num  0=NORFlash 0 1 Volume of * DAT and * RAW files,
----- ] CAN On Board 16139  PLC_volume 0=NORFlash num 0=NORFlash 0 1 Volume of PLC file
""" ) Rs485 Plugin Passive 16140  HMi_volume 0=NORFlash num 0=NORFlash 0 1 Volume of HMI file
""" ) CAN Plugin Passive 16141  REM_volume O0=NORFlash num 0=NORFlash 0 1 Volume of HMI Remote file
----- f] R5232 Plugin Passive
_____ fl Ethernet 16142 PAR_wolume 0=MOR Flast ~| num  0=MNOR Flash 0 1 Yolume of CONMEC.PAR file
_____ £l Modom
. 1=microsD card
----- f] Display r
BAChet
FileSystem Volumes | e cm—ca——c————————— .E — Download settings
Miscellaneous S E v s |"“E’”"’
B VO Values HHIIIIIII\ H\\\\““\ Juse manual settngs  v]
..... 7 Led & Backlight Values - i Gl
----- f] Systern Clock Values ® " 'Y ) NOR SD
----- ﬁ Protection Password L) ve PLC 0 @
----- ﬁ USB-Host and microSD : Z: — HMI SR
----- 7 Battery Handling x@ ~ @
[ Application | HMI Remote () (®)
45y HMI Cfgfles O @
@ HMI Rermote for EVK and EVP Wehb =ite SR
[ ¥ Cfgfiles

----- ﬁ;j Recipes



FreeAdvance 596 Configuration

Download settings

Mame: IFreeAdvance_Exercise 10: 1
File version: I 596.2
[~ Communication _ 1. Please note that by changing the
rOToCol: odbus SIS -
e : - o download settings from NOR to SD the data
ports | ot pibie communcaten file storage location remains on the NOR
Baud rate: I 38400 fIaSh_
B0 BEEE k= (_ Download settings \
[Use menual setings [ 7] 2. If you want to change DATA Parameters
ULEERERTERRE R ] HoR 5D storage location you have to handle it via
e 0@ Device tool as it shown.
HMI o W
HMI Remote () (@)
Cfg files O -
O]

Web site O
AHARRAARRER R RAAARAARA] \

14

—Information FileSystem Volumes
e e Address Name Value [ um | Defaut [m_[m_] Description
Firmware wersion: I
Model: | Urdefred 108 16136  HTTP_volume  1=microSD card num 0=MORFlash 0 1 Volume of HTTF files
16137 DAT wolume 0=MOR Flash num O=MNOR Flash 0 1 Yolume of * DAT and * RAW files,
16139 PLC_volume 1=microsSD card num O=MOR Flash 0 1 Valume of PLC file
r—Other operations .
sonriond 16140 HI_volume 1=microsD card num O=MOR Flash 0 1 Yolume of HMI file
BIOS downloa
Open file browser 16141 REM_volume 1=microsD card num O=MNOR Flash 0 1 Yolume of HMI Remote file
Wb site download 16142  PAR_volume 1=microSD card num 0=MNORFlash 0 1  Volume of CONMEC PAR file

Web site preview
Generate XIF file




Programm volumes/My Computer

Project X i
Advance_Exercise . — Download settings —
&[] FreeAdvance_Exercise %, * Computer » MI72_MSD (G
= BIOS parameters IUSE manual setfings -
Elﬁ All parameters File Edit View Tools Help
----- ﬁ Acknowledgement NOR 5D Organize - Share with - Burn Mew fold
..... [ Calibration Al PLC SO :
..... ) Calibration AQ NI 0 ® R Size
-] Analogue /O || INDEX.CGX 1KB
..... ) RS485-1 On Board HMIRemote ) @ MIEC.COD e
..... {7 RS485-2 On Board Cfg files O @ — '
..... ﬁ CAM On Board || PLCIEC.COD 3 KB
. . Website () (@) :
----- ﬁ R5485 Plugin Passive Q BASE.CS5 3KB
----- [ CAN Plugin Passive || INDEX.HTM 4 KB
----- ﬁ R5232 Plugin Passive @ BASEICO 7 KE
----- ﬁ Ethernet
EV(LS 13 KB
----- ﬁ Modemn @
_____ ) Display || HMIREM.KED 5 KB
..... BAChet |7 CONMEC.PAR 1EE
c FileSystem Volumes | EF] BASE.PNG 20 KB
----- MiSCE”EﬂEDUS g E‘H'IG.KML 1 KE
M-8 140 Values -
FileSystem Volumes
11 items
Address | Mame Value | Lim | Default | Ml Ml Description i?
16136 HTTP_volume 1=micro30 card num 0=MOR Flash 0 Yolume of HTTP files
16137 DAT _volume 0=MOR Flash num 0=MOR Flash 0 Yolume of *.DAT and * RAW files

16138 PLC wvolume 1=microsD card num 0=MOR Flash 0
16140 HMI_volume 1=microsD card num 0=MOR Flash 0
16141 REM_volume 1=microsD card num 0=MOR Flash 0
16142 PAR_valume 1=microsD card num 0=MOR Flash 0

Yolume of PLC file
Yolume of HMI file
Yolume of HMI Remaote file

1
1
1
1
1
1 Yolume of COMNMEC.PAR file




FreeAdvance 596 Configuration

Programm volumes
[ File browser e o

— Communication
Protocol: I Modbus Settings
Address: 1
@@ I [ pisable communication
Port: | COM:1
File Edit View Tools Help Baud rates | v
dud rate;

Organize -
_ — Download settings
3 ' ;= 127001 » 0
-u't: BASE.C55 @l@ ! . Ll |Use manual settings
Fil Edit Vi Tools H
BASEICO e 1ew ool =] NOR SD
| BASEPNG Organize ~ | PLC O ®
_ HMI O
) CONNECPAR {4 BASE.CSS HMRemote O ©
@ - [ | BASEICO Cha files O @®
@EASE.PNG Webste () @
$ ] Evo.XML 7| CONNEC.PAR B0elege el ] fmssqeqefeffuszqs]efsf
EVO.J5
HMIEC.COD <]
|2 EVO.XML 3
HMIREM.KBD || HMIEC.COD EENEER
INDEX.CGX || HMIREM.KBD Informatio _ @ 5 Thel.. » 127.0..
|| INDEX.CGX Status: —j_
INDEX.HTM Fi jon: 596.2 File Edit View Tools Hel
L] IN DEK.HTM irmwware version I = F"
m JOURMAL.DAT @IJGUHNAL.DAT Model: I Undefined I0s Grganize — %5 - @
PLCIEC.COD || PLCIEC.COD .
| TEST_SDLTXT Other operations , _ mmec..
-
12 items ‘ | " Open file browser norO:
13 items Weh site download

Web site preview
Generate XIF file




Chapter 22

ADVANCE new features

Goal:
- Halt & Restart Modes

-Cycling time settings & monitoring as run time
status

- Analogue I/O configuration
- Virtual Dip Switch setting
- Battery Handling




Running Modes

14
) h(E0lLo (W) L0 F R ¥

" EDIT MODE _
Ol F) fE e . -

|Iﬂ| ] ||

1. HALT :You can stop the PLC execution
2. COLD RESTART : The PLC application execution will be restarted and both retain and non-

retain variables will be resetted.

3. WARM RESTART : The PLC application execution will be restarted and only non-retain

variables will be resetted.
4. HOT RESTART : The PLC application execution will be restarted and no variables will be

resetted.
5. REBOOT TARGET : You can reboot the target




Cycling time setting

- P main

Prﬂ-ject =2 /= Res

Add program

Task properties

Task configuration

8]

Mame
Timed
Background
Boot

Init

Cyclic
Cyclic
Single
Single

Set period
Yes

It is only possible to set the Timed task
period and background task executes in

lower priority after Timed task execution.

Period (ms) Description

Timed task - execution time can be configured between 20 and 100 ms

Ma
Mo
Ma

Background task - executes continuously at low priority
Boottask - executes once at system startup
Inittask - executes once at every PLC full restart

i |




PLC Run time status

e SR BEARE HEE
s B

. EDIT MODE B CONNECTED

PLC run-time status a K|

24605,
OK

tazk ready  penod [ms]  time [ms] count

Timed Yes 100 0.007 n/a

Background No

Boot Mo

Init Yes 0 0.018 n/a




||| EGHEIT il
b RTINS

Al Configuration Py

In particular, we have that couples (All, Al2) and (Al3, Al4) and ... (Al1l, Al12) must be complied with this
truth table where:

Cfg_All

0=NTC(NK103) 0 1 2 3,11 |4 5 6 7 8 9 10
1=DI 0 X X X X
2=NTC(103AT) 1 X X X X
3=4+20mA . " " X X
4=0+10V
5=0+5V (Ratiometric) i X
6=PT1000 4 X
7=hOhm (pull-up 10K) Cfg A2 |5 X X
8=daOhm (pull-up 2K) c X X "
9=PTC
10=0+5V N "
11=0+20mA 8 X X X

9 X X X

10 X X

The cells marked with X indicate combinations of Cfg_AIl and Cfg_AI2 eligible. Choices outside causing the
error indication 0x8003 field value of the two probes. Same table when you consider the other couples.



Analogue I/O configuration

Project

E8l Advance Exercise

Elﬂ Freefdvance_Exercize
=8 BIOS parameters

Elﬁ All parameters

..... ﬁ Acknowledgement
..... ﬁ Calibration Al
..... ) Calibration AO
=-F] Anal
[ Lower Board |
t..f] Upper Board
..... 7 RS485-1 On Board
..... {7 RS485-2 On Board
..... i CAN On Board

----- ﬁ CAM Plugin Passive

----- ﬁ Ethernet
----- ﬁ Modem

..... ﬁ Displa],r
..... [ BAChet

..... ﬁ Miscellaneous

07 170 Values

..... {7 Led & Backlight Values
..... ﬁ System Clock Values
----- ﬁ Protection Password
..... {7 USB-Host and microSD
----- ﬁ Battery Handling

= Application

@ HMI

42} HMI Remote for EVK and EVP

¥ Cfg files

----- [f_j Recipes

..... 7 RS485 Plugin Passive

----- ﬁ R5232 Plugin Passive

----- ﬁ FileSystern Volumes

Lower Board

Address | MName | Value | Lm | Default | Min | Max | Description

15725 Temp_LM 0="C num 0="C 0 1 LInit of temperature measurement

15726 Cfg_AlI1  Z2=MNTC(103AT) num Z=NTC(I03ATY 0 11 Type of analogue input Al

15727 Cfg_Al2  2=NTC(103AT) num 2=MNTC(103AT) 0 11 Type of analogue input Al2

15728 Cfg_Al3  Z2=NTC(103AT) num Z=NTC(I03ATY 0 11 Type of analogue input Al3

15729 Cfg_Al4  2=NTC(103AT) num 2=MNTC(103AT) 0 11 Type of analogue input Ald

15730 Cfg_AlS  Z=MNTC(103AT) num Z2=NTC(103ATY 0 11 Type of analogue input AlS

15731 Cfg_AlG  Z2=NTC(103AT) num Z=NTC(103ATY 0 11 Type of analogue input AlG

16100 Cfg_AI7T  2=MNTC(103AT) num Z2=NTC(103ATY 0 11 Type of analogue input AI7

16101 Cfg_AlB | 2=MTC{103AT) ‘jnum Z=NTC(103ATY 0 11 Type of analogue input AlS
O=NTC{MK103) B
1=DI
2=NTC{103AT) E * — -
S *) Cfg_AIx_ 7 ReS|stance_vaIue read,
4=0-10V expressed in hQ, for a resistance
5=0+8V(Ratiometric) . . .
6=PT1000 applied to the input using the controller
T=hQ{NTC) I I i i i
S=3a0(PT1000) In NTC cqnflguratlon, €. creating a
o=Fre = divider with pull-up resistance of 10k.
11=0+20mA

(**) Cfg_Alx = 8 Resistance value read, expressed in daQ, for a
resistance applied to the input using the controller in PT1000

configuration, i.e. creating a divider with pull-up resistance of 2k.




Analogue 1/O notes

e Note: Typically used with potentiometer at input.

e The resistance range for the hQ(NTC) configuration is up to 150K, and up to
30K for the daQQ(PT1000) configuration.



Virtual Dip Switch.. e

Project

B8l Advance_Fxercise A
Elﬂ Freefidvance_Exercise

E|“ BIOS parameters -
&0 All parameters Miscellaneous

----- Acknowledgemen

_____ g Calibratiun?ﬁl i Address Mame Value | Um | Default | Min | Max Description

----- [ Calibration AQ 16143 vitualDipSwitch 7 num 0 0 Fi Memeric prefix for system files name
[—]ﬁ Analogue /O r

@, Lower Board

-0 vwersead | [ JSB files may provide numerical prefix from 00,01,02 ..., 07. In
----- O russ20nead | particular, when the files are in the USB stick:

..... i CAN On Board
..... 7 RS485 Plugin Passive
----- ﬁ CAM Plugin Passive

..... @ ranruginpesve | 1. If YOU did not have prefix that these can be downloaded from

----- ﬁ Ethernet

_____ € Modem the stick to the Controller regardless of the value of the
B i virtualDipSwitch parameter of the Controller.

_____ mE‘ 2. If they have prefix they are downloaded to Controller only if the

e3-) VO Values prefix is equal to virtualDipSwitch parameter of the controller.

..... {7 Led & Backlight Values
----- ﬁ System Clock Values
----- ﬁ Protection Password

..... @ uss-Hotand micosd | - 1 NIS @llOws you to get on the same USB stick files of the same

----- ﬁ Battery Handling

& [08 Application type on a different Controllers. For example if virtualDipSwitch of
O I remete o evconsel the Controller has value 7 the file with prefix 07
jjjj%‘ e (eg: 07CONNEC.PAR) will be considered by this Controller.




.Virtual Dip Switch

= virtualDipSwitch can be identified also via green led at Controller power-
on/reset immediately after the "USB-Host: OK" indication.

* The green led blink as the value of virtualDipSwitch.

= |[f the green led stay on it means that the value is 0. This phase spend 4
seconds.

» For instance if the value is 0 the green led stay ON 4 seconds, if the value is 2
the green led flash 2 times and wait OFF for 3 seconds

§§|a§sg|é§ rés[‘:l’“"‘

Hllllllllll TERARAAAYY

5“22‘855

SR
I}

N
ve
>@
<@
Ok




Battery Handling

e The Controller has a BR2032 battery inside. To guarantee 10 years life there
IS a procedure to follow before put the Controller in storage.

e This procedure works only if the Controller is NOT powered by USB-device
connector.

Battery Handling

Address

Mame

Value

Lm | Default

Min

Max Description

8716

Deep-PowerDown keyword 0O

num 0

]

65535 Put keywaord 12345 to enable deep power down mode at power-off

e Before power-off the Controller the 16bit register 8716 has to be set at 12345.
Then the Controller can be switched-off. This procedure guarantee that the
microcontroller go into Deep-Power Down Mode when the power is switched

off.

e This is to solve a bug in the microcontroller silicon (5% of microcontrollers).
e Battery can be removed, it is closed to microSD slot




Chapter 23

Documentation

Goal:
Creating document and exporting by Application,
Device & User Interface as report or as using them
by other products such as Vijeodesigner



Avallable Resources

CPU 72 MHz, 32MB RAM

Available memory for Application 1 MByte
Available memory for User Interface 1.5 MByte
FLASH memory data 128 MByte
RAM memory - automatic mapping 512 KByte
RAM memory - Modbus mapping 5000 word
EEPROM variables 4000 word

CPU 14.7 MHz
Available memory for Application 190 KByte
RAM memory - automatic mapping 2300 Byte
RAM memory - Modbus mapping 1024 Byte
EEPROM variables 1024 Byte




Used Resources

Code size: 4C0h [
Free code space: 2F140h [
Data space: 500k [
Free data space: 7EBh [

0 warnings, 0 errors.
1| ]

1 EBvte)
188 EBvte)

2 EBvte)
1 EBvte)

4| v [\ Build § Findin project ), bebug I Resources [




System Task Execution Time

1Svstem Parameters: Parameters im...
=wstem Tasks Execution Time

[ System Timers

CAUSE-Host handling

4 F ot
Operator and standard blocks ), Targetwvariables ,{ | é:lﬁ | | ?)
Symbol Value Type Location

& — SYSTSKBECKEXETIME 3 UDIMNT  global
udisys TskBekExeTime A SYSTSKTMDEXETIME 1518 UDINT  global
ud| s TskTmdExeTime

ui| sysTskTmdScanTime — SYSTSKTMDSCANTIME 20 UINT glebal

Operator and standard blocks ) Targetwvariahles |

_:' p

View object properties View object properties View object properties

Name: sysTskBckExeTime
Type: UDINT
Address: %MD3.0

Description:
System Background's Task Execution Time {us)

Mame: sysTskTmdExeTime
Type: UDINT
Address: %MD4.0

Description:
System Timed's Task Execution Time (us)

Name: sysTskTmdScanTime
Type: UINT
Address: %BMW3002.0

Description:
System Timed's Task Scan Time (ms)




Application - Export to Excel...

Resources a = . .
Configuration FreeEvolution Configuration L

=R =] FreeEvolution EVD [ Open u‘
= Modbus objects
L EEPROM Parameters lookin: || ExportFiters - & T E
&} Status variables " P 5 dified T
f:E Enums .i:;} ame ate modifie ype .
.4 BIOS Parameters . :E.,; L Alarms_CSV.slt 14/05/2014 1:59 PM XSLT File
£-B Menus FCENEFISCEs | | Enums_CSVaxsit 14/05/2014 1:59 PM  XSLT File
P Setting Menu - el ] FleldVar.s_CS‘u’.xslt 14/05/2014 1:58 PM K5LT F!IE
: . B | |IOMappings_C5V.xslt 14/05/2014 1:59 PM  X5LT File
=-B5 /0 Mapping Deckt )
B2 Local =iy || Menus_C5V.xslt 14/05/2014 1:58 PM X5LT File
o FF’T: - [ Parameters_CSV.xsht 14/05/2014 1:59 PM  XSLT File
& Al - w;;| || StatusVariables_CSV.slt 14/05/2014 1:59 PM  X5LT File
arms . -
Libraries
=-43] Web Site
-@ Exercise_Visualization Eb_h‘h
=-%F BACnet Objects -
5 Device omputer
..... o _
-.E4a Analog Value Objects @
o4 Binary Value Objects Network * | L | /1 &
- [ e ) o
= . Files of E - Cancel
-7 Schedule Objects . X B iihites _
I : — Execution time L |
----- A Motification Class Objects r

Set execution time: |:|

—Data export A

Select X5LT expart filter: | ﬁ Browse |\ Export
> 4




... EXport to Excel

-

Save As

= f==, -

L | )

= | h&f
Recent Places 3

Libraries Aidin Computer
[ Aliyarzade...

Desktop
=
Libraries

[d

A

Computer

g

Loimeh Schnece Hecnc Soblachne HYAC

Metwork =

MNetwork Desktop

Ak

.
Export succeeded

===

@ Data export completed successfully

.

File name: -
Save as type: [CSVN&B 'I I Cancel J

All_E INT in
DI1_E BOOL in
DI2_E BOOL in
DO1_E |BOOL out
DO2_E |BOOL out

Windows 7




User Interface - Documentation

F'ru:upertiesl # Events @ Doc | "i"'"|

.

o B’
( Documentation B

Documen tation corre ctly genera ted.

a Open documentation




User Interface - Documentation

User Interface Project: HMI_M171P

Last update: 13/05/2015 - 13:54:37

TextObjects

ObhJects

Text

Project infos: B-i g Tex t
Number of pages: 10 SI"IE]. 1 TE'::{t
Languages: Lan9uag9eiEnglish
- BaseLanguage- Text, = HE]. 1 D C 1 DEE‘
Start page: Main_Page
) Edits: 1
Page Infos: Edit_6 Min: O Max: 1 Var: @M171P.Language_Switch
Main_Page I EditObjects
m a 1 i 1= Edit Obaoects
_ Ambiant Temp: B8.8 °C
Text[Edit]Image|ATVU21]| | cet, point: @.0  ocC
[Don. Alarm|Animation]|Delta: 0.8 °C
_ Backlight: Off|Close
Dun. Set|lSlider||(S9s| o
Edit_8 Min: = Max: = Var: @M171P.Ambiant_Temp
Edit_9 Min: 150 Max: 300 Var: @M171P.SetPoint
Edit_10 Min: 5 Max: 50 Var: @M171P.Differentiation
Edit_12 Min: O Max: 2 Var: sysBacklight




Device - Export to Text file...

Project i Select a Table

PLC L

ElE FreeBvelution EVD

-8 BIOS parameters Analogue Inputs
Eﬂ All parameters
..... ﬁ Acknowledgement Address | Mame Value Um | Default | Min | Max | Description
_____ £ Calibration Al 15725  Temp_UM 0="C num 0="C 0 1 Unit of temperature measurement
..... ﬂ Calibration AQ 15726 Cfg_AI 2=NTC(103AT num 2=MNTC{103AT 0O 2 Type of analogue input Al
@« Analogue Inputs 15727 Cfg_AlZ 2=NTC(103AT num 2=NTC{103AT 0O 2 Type of analogue input Al2
----- ) Analogue Outputs V/1 15728  Cfg_MI3 3=4+20mA  num 3=4<20mA 0 ] Type of analogue inputAl3
----- [/ Rs485 On Board 15720 Cfg_Al4 3=4+20mA  num 3=4+20mA 0 8 Type of analogue input Al4
..... g ;::1:50; E':fars ] 15730 Cfg_AlS 3=4=20mA  num J3=4=20mA 0 3 Type of analogue input AlS
""" Hgin Fassive 15731 Cfg_Al 3=4-20mA  num 3=4:20mA 0 3 Type of analogue input Al
----- ﬁ CAMN Plugin Passive ] o i )
_____ ﬁ RS232 Plugin Passive 15736 FullScaleMin_al3 0 digit 0 -99499 9999 Firstvalue analogue input A3 scale
_____ @ Ethernet Plugin Passive 15737 FullscaleMax_Al2 1000 digit 1000 -99949 99949 Lastvalue analogue input Al3 scale
..... ﬁ Modem 15738 FullscaleMin_Al4 0 digit 0 -99849 89849 Firstvalue analogue input Al4 scale
..... ﬁ Display 16734 FullScaleMax_Al4 1000 digit 1000 -99499 99499 Lastvalue analogue input Al4 scale
----- ﬂ BAChet 15740 FullscaleMin_AlS 0 digit 0 -9999 2999 Firstvalue analogue input AlS scale
----- ) VO Values 15741  FullScaleMax_AI5 1000 digit 1000 -9999 9999 Lastvalue analogue input AlS scale
""" ﬂ Dip Switch 1"_r3|'-'E5 15742 FullScaleMin_Al6 0 digit 1] -9999 9999 Firstvalue analogue input AlG scale
""" ¥ ;Ed & B;‘L“"ihvt 1";3'”&5 15743 FullScaleMax_AI6 1000 digit 1000 0000 0000  Lastvalue analogue inputAlS scale
..... ot
) System Clock Values 15748  Calibration_A1 0 “CH0,°FM0 O 480 180 Analague inputAl1 differential
----- f] Protection Password ) ) ) i i
— 157449 Calibration_AlZ 0 *CMO0FFA0 0 =180 180 Analogue input Al2 differential
-8 Application
@ HMI 15750 Calibration_Al3 0 digit 0 -1000 1000 Analogue inputAl3 differential
@ HMI Remote 15751 Calibration_aAl4 0 digit 0 -1000 1000 Analogue inputAld differential
g Cfg files 15752 Calibration_AlS ] digit 0 -1000 1000 Analogue input Al differential
----- ﬁj Recipes 15753 Calibration_AlG ] digit 0 -1000 1000 Analogue input AlG differential

T —



Device - Export to Text file...

Savein: I- Desldop

15726,cfg_AT1l,2,num,2,0,2, Type
15727 ,Ccfg_AT2,2,num,2,0,2, Type
15728,cfg_AT13,3,num,3,0,8, Type
15729,Ccfg_AT4,3,num, 3,0, 8, Type
15730,Cfq_AIS5,3,num,3,0,8, Type
15731 ,cfg_aI16,3,num,3,0,8, Type
15736,Fullscalemin_aI3,0,digit,

e B~

| «

-~ kR N @
‘_I L : o : !
Libraries Aidin Computer Metwork Desktop
Aliyarzade..,
Launch free
Studic
[File name: Exercise j
Save as type: ITxTﬁIes - I

File Edit View |Parameters | Recipes Options Help m Save As
‘D@ |2 Readselected Crl+Shift+R
Project Write selected Ctrl+5hift+W
i Thermostat_exe Write default values T
E FreeEvolutic Refresh page e
@ Expansion El Recent Places
E‘E Keyboard EV Select all Ctrl+ A -
=i BIOS par Read all device parameters D .
: eskiop
El@’ Allp Write all device parameters -
o A o
g c Write all default values ’
""" Libraries
o €D v Connected mode
N I;ﬂ B Auto refresh mode uﬁvﬁ
..... ﬁ ed ¢ Computer
----- ﬁ Buzz Generate parameters for HI ey
""" ﬂ HMI Export to text file... QE
iy LIMAT R e >
Metwark
il v
| Exercise.TXT - Notepad
File Edit Format View Help
L5725, Temp_UM,0,num,0,0,1,unit of temperature mEESUFL

of analogue input AIl

ATZ
ATZ
AT4
ATS
ATE

of analogue
of analogue
of analogue
of analogue
of analogue

input
input
input
input
input

0,-9999,9999,First value analogue input AI3 scale

15737 ,Fullscalemax_aI13,1000,digit,1000,-9999,9999,Last value analogue input AI3 scale
g 11 L P A el et g 7 : . . 3



Chapter 24

CAN Binding

Goal:
Reading an Integer value in both directions PLC1



CAN Binding architecture

AVC12600/C/L/U

@

CAN GS

CAN H

AN L

EVK1000 EVK1000

Up to 10 Advance in the network + 2 Remote
Keyboard.The same for M171P:

Each Advance can send 8 PDO with 8 byte
each (32 Word).

Each Advance can receive 8 PDO with 8
byte each (32 Word).




Can Bus wiring recommendations

Use a shielded and "twisted pair" cable with two 0.5 mm2 section conductors (AWG 22), plus
braid such as Belden cable reference 3105A (characteristic impedance 120 Q) with PVC sleeve,

nominal capacity between conductors 36 pF/m, nominal capacity between conductor and
shielding 68 pF/m.

CAN Communication Module (m)

Kb/s (kbaud) On-board CAN (m) - FREE Advance
50 1000 1000
125 500 500
250 200 250
500 30 60




CAN Termination Resistor & Jumper

0 CAN bus jumper mounted
® CAN bus jumper NOT mounted

=me- -

1200 45%

Note: the termination shall be

. : placed at the beginning and at the
Note: Star connection are not allowed end of the Can Bus



CAN Binding Hardwarw Wiring

PLC 1 . B3N PLc2

-
—_ T A, T — S S T e
i i

Note. Do not forget
to install 120 Ohms
termination resistors
even in short

/ %WSFOO0CL
2 %SF00CL

wire/cable distance.




CAN Configuration
[ B Advance e CON - Sl Free St Comection s il =2

File Edit View Tools Options Help
DM BB &
-

Project q Xl . » | Catalog o x
Advance_Exercise CANopen Gnnfiguratlun Device name | Version I Description
£ B FreeAdvance 1 = Binding 1 Binding

—Mode

) Notused ﬁ
(O Master (for field)
®) slave (for binding)

..... %, RS485-2 n —Baud rate

----- W Ethernet v

----- 23 Plugins (®) 500 Kbfs . .
O 250K8/s 3. Drag & Drop it to the CANopen link
() 125Kb/s

| () 50Kbfs

— Slave Settings

NodeID (L.41): [ KR

Metwork: Mone

Note:
As CANopen port configured as
Binding, Expansion module/s or

Remote Keyboard/s connection/s
is/are not possible any more.




Add 2nd controller & applications

Project

Project

=ul Advance_Exercise
|__—_|ﬂ FreeAdvance 1

@ HMI

~{IE) HMI Remote for EVK and EVP
--LAN CAMNopen

..... ', RS485-1

..... ', RS485-2

----- B Ethernet

Ay HMI
~{IE) HMI Remote for EVK and EVP
—]-CAN CAMNopen
b o Einding
- RS485-1
..... . RS485-2
----- B Ethernet
.28 Plugins

I

=ail Advance_Exercise

|_—__|ﬂ Freefidvance_1

= ﬂ Freefdwvance_2
-[@@ PLC

-4iE) HMI Remote for EVK
[=-€AN CAMNopen
... Binding
N, RS485-1
-, RS485-2
..l Ethernet
23 Plugins

% Cipen with Application
@ Export to catalog
. CAM n
¢, RS485-1
% R5485-2
.4l Ethernet -
- Plugins ® EWConnection

Note. Only one connection
link is needed.

5 & 8. Automatically opens
related Application tool

dliv4ll

Application project will be created with name:

T ¥
¢
Ok I

Cancel |

IR scuaic

EWConnection

n: -
= | dlill

Application project will be created with name:

Il studio

| PLC_2| ﬂ

o]

Cancel




.

I

Project foldering i

4 CON File (1)
Only one connection link for both
L controllers is needed.

Co

CANBIinding.CON
4 File folder (2)

[

PLC1 Application PLC2 Application

b | N

PLC1 UserInterface PLC2 User Interface



Network Definition

PLC 1

PLC 2

CANopen Configuration

— Mode

) Mot used
(O Master (for field)
® Slave (for binding)

— Baud rate
® 500 Kbfs
() 250 Kb/s
() 125kbjs
() S0Kb/s
Slave Settings
|:-Jude ID(1.41): |1 2
Metwaork: none |4
one

CANopen Configuration

— Mode

) Not used
() Master (for field)
® Slave (for binding)

—Baud rate

® 500 Kb/s
() 250kKb/s
() 125kbjs
() 50Kb/s

CANopen Configuration

— Mode

() Mot used
(O Master (for field)
® Slave (for binding)

—Baud rate

() 500 Kb/s
() 250 Kbfs
() 125Kb/s
() 50Kb/s

— Slave Settings ﬁ

Mede ID (1..41): 1 ?

Metwork: CANopen1

Slave mng—ﬁ

Node ID {1.41): |2 ? |

Metwork: ICANupenl.

They should communicate in the same network



PLC 1, Status variable definition

I Configuration
: ﬂ Freefdvance

=8 Modbus ohjects
EEPROM Parameters

a‘ Status variables
Enums
----- a BIOS Parameters

----- E*:—: Field
¥ Alarms

43| Web Site

=N E‘,‘:F BACnet Objects

b ? Device

-=¢ Analog Value Objects
=¢ Binary Value Objects

Status Variables
L4 Add [ d Remove 2 Recalc
| Address Mame Device type Application type  Default value LInit Format Accesslevel Fead only
1 ) 8966 MTC1_PLCA Signed 16-bit IMNT C JOOLY Always visible False
2 | B9&7 MTCZ_PLCZ _CAMBinding Signed 16-bit INT C FOOLY Always visible False

£



PLC 1, I/O mapping

Resources o x |

Configuration

Eﬂ Freefdvance

|_:_| Modbus chjects

ﬂ EEPROM Parameters

------ a‘ Status variables

—{# Alarms

43| Web Site
=-5af BACnet Objects

240 Analog Value Objects

-- a4 Binary Value Objects
E Calendar Objects

-JBg Multi State Value Objects
-5 Schedule Objects

----- E&! Notification Class Objects
----- &) LON Profile

""-\ Prujecw Resources/

N s | | P | — |

Nameﬁ

NTC_Frobe_PLCA

AlLT
AlLZ2
AlL3
AlL4
AlLS

Type

IMT
INT
IMNT
INT
IMNT

Local I/0 Mapping

Description
AlL1 analogue input
AlL2 analogue input
AlL3 analogue input
AlL4 analogue input
AlLS analogue input

+_+ Background

iy

NTC_Probe_PLC1




PLC 2, Status variable definition

I Configuration
Eﬂ Freefidvance

l_:_|-- Modbus ohjects

.4 EEPROM Parameters
12 Status variables
L] Enums “

& Alarms

-43] Web Site
= BACnet Objects
g2 Device

-.E4 Analog Value Objects
...24a Binary Value Objects

Status Variables
[& Add | = Remove = Recalc
H | Address Mame Device type Application type  Defaultvalue  Unit  Format Accesslevel Read anly
1 JBO66 MTCZ_PLCZ Signed 16-bit IMNT o = JOOLY Always visible False
2 |BOET MTC1_PLC1_CAMBinding  Signed 16-hit INT S0 JOOLY Always visible False

£



PLC 2, I/0O mapping

Resources o= |
Configuration

Eﬂ Freefidvance

|_:_| Modbus objects

e EEPROM Parameters

...... B Status variables

Alarms “
43| Web Site

=-f BACnet Objects

240 Analog Value Objects
-4 Binary Value Objects
E Calendar Objects

- JBg Multi State Value Objects
579 Schedule Objects

----- i Motification Class Objects
----- &) LON Profile

\\\ Proj EEM F‘.esources/

Local I/0O Mapping

Mam eﬁ Wariable Type

Description
AlLT analogue input
AILZ analogue input
AIL3 analogue input
AlL4 analogue input
AlLS analogue input

H
1 AILT MNTC_Probe_PLCZ2 INT
2 |AIL2 INT
3 |AIL3 INT
4 |AIL4 INT
5 |AILS INT
Project o x

= PLC_2 Project
~{.®=P CAN Binding ﬁ

i F | CAN_Einding]

[NTC_Probe PLC2




PLC 1, Assigning Status Variables

Binding Configuration

HMI
Source Device | Source Parameter Address Type f Dest Parameter ] Address Type Period
FreeAdvance_2 MTCZ_PLCZ 2960 IMNT lNTCZ_F"LCZ_DAN Binding JSQE—H INT 500
£ A g
h 4
----- 22 Plugins

|'_—'|--ﬂ Freefdvance_2 Binding Vars

..... [ PLC
AF) HMI Filter: | ﬁ
@ HMI Remote
-y CANopen FreeAdvance_2: 8960 NTC2_PLC2 (INT) |
i : _ nding (INT)

(—

...5=% Binding - -
..... %, RS485-1
..... %, R5485-2
..... W Fthernet Binding Configuration
----- 28 Plugins

= 9 [d Add d Remove

Source Device | Source Parameter Address Type | Dest Parameter | Address | Type Period
FreeAdvance_2 NTC2_PLC2 8960 INT | -0 500
NTC2_PLC2_CANBinding n
A

A 4




PLC 2, Assigning Status Variables

Project

1 x|

=8 Advance Exercise
Elﬂ Freefidvance 1

|
I P i | P

[ PLC
~AE) HMI

@ HMI Remaote
-]-eAY CAMopen
- Binding
% RS485-1
% R5485-2
W Ethernet

25 Plugins
Eiﬂ FreefAdvance_2
~AE) HMI

@ HMI Remote

1

Source Device

| Source F*arameter] Address

Binding Configuration

Type |[ DestParameter | Address

MNTCZ2_PLCZ
MTCA_PLCA_CAMbBinG

v

42

Type Period
Freefdvance_1 MTCH_PLCA JBQEU IMNT TC1 PLC1 CAMNbind 8961 INT 500
£ 4
A 4
Binding Vars

Filter: Il

FreeAdvance 1. 88960 MNTC1 PLCT (IMNT)

FreeAdvance_1:. 8961 MNTCZ_PLCZ_CAMBinding (INT)

Binding Configuration
[ Add ['d Remove
Source Device | Source Parameter Address Type Dest Parameter | Address | Type Period
FreeAdvance_1 MTC1_PLCA 8960 IMNT j ] 500




Project Compilation

mﬂ@e B v w DSBSy B2

IEEl Can Binding

- Freefdvance 1
+]- | Freefdvance 2

7.

e8| Freefdvance 1
-8 Freefdvance_2 -I

Advance_Exercise.CON - Eliwell Free Studio Connection

File Edit View [Tools| Options Help
Dl % Build F7
Project Import ED5

Run ModbusCustomEditor

Open with Device

AN

mc W R v hullﬁlﬁﬁllﬁﬁlﬁl$|
1

=¥ Can Binding



PLC 1, On-Line Debugging Mode

267 [ NTC_Probe_PLC1 NTC1_FLC1|287

- B8P CAN_Binding

- @

. ﬁ Aux Variables

@ Global vars
| Aux Variables
..... Tasks

£ ¥ Timed

us| sysCANopenModeStaty

sysPeripheralStatus

o4

] v |

v

Note. Peripheral vectors are only

used for expansion modules
monitoring not CAN Binding

4| [\, Operator and standard blocks | Target variables

H (D .
= Variables Symbol Value Type Location
= T — NTC_PROBE_PLCL 267 __INT__ global
...... | i | NTC2_PLC2_CAMBinding = = n
EEl----- Tasks — MNTC2 PLCZ_CAMEIMDIMNG 272 INT lobal v




PLC 2, On-Line Debugging Mode

271|NTC_Probe_PLC2

MTCZ_PLCZ|271

- @) Global vars
= l._ﬂﬂ Aux Variables

e e EEEY

_____ Mappings Symbol Value  Type
El ..... WVariables — MTC1_PLC1_CAMBIMDIMNG 267 INT

- — NTC_PROBE_PLC2 mn INT
..... i | NTC1_PLC1_CANbinding

[ Tasks

Note. Peripheral vectors are only
used for expansion modules

us| sysCANopenModeStatus
sysPeripheralStatus ﬁ

| [\, Operator and standard blocks | Target variables

monitoring not CAN Binding




Chapter 25

Modbus Master Communication via
IEM3155 Energy Meter

Goals:

Connection Energy Meter to the ADVANCE via
Modbus serial line

Read Energy, Power, Voltage, Current &
Frequency values

FLOAT32 conversion to UINT
RS485 communication Error Detection




Machines architecture

Only one of on Board RS485 SL's can be either Master or Slave

Programming _
Port | e,

||| T T Q|
IIIIIIIIIIH H“““\“ — : _

L R | FEEE| _ Sk

o0

sysalisaliz szsassszs:;a“iimm v.-w'
Modbus Master T Energy Meter
iIEM3155
Modbus Slave
USB/RS485
or | Bus e donee
Modbus
Master

M1710

Magelis Family Range

ATV212/21



¢} Communications LED

. . 7 wf- (?) LonWorks service pin (IEM3175)
Dlsplay Ove rVI eW -—-?—3;: @ LonWorks NeuronlD / M-Bus secondary ID

Q 9 0 Status LED: on / off / error
@ Energy pulse LED (500 flashes / kWh)

= = = o) Gl G Display for measurement and configuration
L. N i (© Scroll through screens or a list of options
. 50 + kih [0 (D Confirm entry or access more screens
| o | o Cancel and go back to previous screen
50 » &wh [ I

@ Press and hold OK + ESC to enter
configuration mode

Neuron ID: 000000000000 @ o @ Measurement / Parameter
0_"3;N: 0000000000 Config— P . .
| — (® Ea/Er = active / reactive energy
f”'f,g) §°""f‘§§ > ) () Value / Setting

(D Active tariff

@ lcon indicating date / time are not set
(IEM3110)

() Date and time

(@® Units

@ Configuration mode icon

@ Indicates that the setting impacts Mulii
Tariffs



Modbus Wiring & Status LED

) Modbus
[[)iemst00  [v]iEM3150
=== oV . Off: inactive
/ ﬁm:;\’mx-,mn-
\Z___/—=—D1=B'/Rx+, B/ Tx+ Flashing: active
= O
A~ |eeee

-
[ |

o = Dok Dis
RS485




'

e e

RS 485 connection/ADV & iEM3155 =

o —ar

-

AVD12600/C/LUU(/SSR)

......

= 24V

RS5485-2 GND

RS485-2 - —
: RS485-2 +




Power Wiring/Single Phase...

1PH2W L-N

<277V L-N

Section Parameter Options Description

3PH4W
1PH2W L-N
1PH2W L-L
Wirin Type Select the power system type the meter is wired to.
g yp 1PH3W L-L-N P y vp
3PH3W

1PH4W Multi L-N




Power Wiring/Three Phases

3PH3W

DO

L1 L1" L2 L2 L3 L3

DOOOOD

L1
L3

<480V LL
3PHAW
N N L1 L1" L2 L2 L3 L3 N N L1
QOO OO SPACAS
| X
| 2—@
— L3
N
<277 VLN

<480V L-L

[ ek
-
p'l & | v
‘ T -
q| E‘ - ‘I '::,
| 48 ]
& |,
| B
Ii L ;



Basic Configurations/Clock settings

Enter configuration mode Settings Possible values . .
and configure basic metering, These instructions
Config communications, and security 2600 Baud . .
,) 3 settings (see section 7 for Baud rate |19 200 Baud | only apply on initial
instructions). 33 400 Baud power up.
) iEM3135 Odd
Wiring Type ® EM3155 Py (B
HNome
—— e @ IEM3165 |NOTE: number of stop bits = 1
iIEM3135 / iEM3155 / Address 17247 | ESC
@ IEM3165 / IEM3175 I > -
(A) Default password = 0010 i S
Communication MAC Addr. E SChrI ei der Date & Time
Baud Rate LPElectric Set?
Device ID OK oK
Communication g Slave Address
Baud Rate “
® Parity Password A Date A\
Communication Primary Addr. 01-Jan-2000
Baud Rate OK DD-MM-YYYY
Com.Protection Com.Protection *
Enable Time 3| Date & Time A Total Active E
Disable DDDD Save Seﬂings? 12345

E) hh:mm OK KWh
Password Password




Meter Data...

Energy values — 32-bit floating point

Register Action ) . .
Address (RIWIWCE) Size Type Units Description
Total Energy (cannot be reset)
45100 R 2 Floata2 Wh Total Active Energy Import




Meter Da

:Eg:if; 1&?::.:3::2} Size Type Units Deszcription
Current
3op0 R |z [Floa32 A |1 phase i current
EICII:IE R 2 Float32 A 12: phase 2 current
3004 R 2 Float32 A 13: phase 3 current
3010 R 2 Float32 A Current Avg
Voltage
3020 R 2 Float32 W ‘oltage L1-L2
anzz R 2 Float32 W ‘oltage L2-L3
024 R 2 Float32 W ‘“oltage L3-L1
a0za R 2 Float32 W ‘oltage L-L Avg
3028 R 2 Float32 W ‘oltage L1-M |
30320 R 2 Float32 W ‘oltage L2-M
3naz R 2 Float32 W ‘oltage L3-M
3038 R 2 Float32 W Voltage LM Awvg
Power
3054 R 2 Float32 kW Active Power Phase 1
3058 R 2 Float32 kW Active Power Phase 2
3058 R 2 Float32 kW Active Power Phase 3
30&0 R 2 Float32 A" Total Active F'-::werl
30E8 R 2 Float32 kAR Total Reactive Power
Mot applicable for iIEM3150 fIEM3250 / iEM3350
aoTa R 2 Float32 kWA Total Apparent Power
Mot applicable for iEM3150 f iEM3250 / iEM3350
Power Factor
Total Power Factor:
-2 = PF = -1 = Quad 2, active power negative, capacitive
3024 R 2 Float32 - -1 < PF =0 = Quad 3. active power negative, inductive
0<=PF <1==3Quad 1, active power positive, inductive
1= PF <« 2=_0uad 4, aclive power positive, capacitive
Frequency
3110 |R 2 Float32 Hz Frequency |




RS485 Configuration

1. Configure the desired
Modbus Port.

2. Set the Modbus properties
aligned with Master

3. Drag & Drop generic Modbus

link and rename it

4. Set the Modbus address and
related node number for further
monitoring/debugging

"Co

& FreeAdvance 1

@ HMI

@ HMI Remote
AN CAMopen
..... ‘e, RS485-1

m

= Energy_Meter_iEM3155

RS485 Configuration ﬁ

() Modbus Slave - BACnet MS/TP
(®) Modbus Master (for field)

— Mode

2% Energy_Meter_iEM3155
-] FreeAdvance 1

Generic Modbus RTU node

— Baud rate

() 9600 bjs
® 19700 bs
) 33400bs
) 57600 b/s
O 115200 b/s

— Serial Mode

|E8,1 (Even parity, 8 data bits, 1 stop bit)

..... [ PLC General

@ HMI

@ HMI Remote

- CAN CAMopen Setti n

..... ¢, R5485-1 e -‘

=%, RS485-2 ﬁ rNarn.a: |En'.=-_rg|3-I Meter ﬁEI'"'ISlEE?
Modbus address: |1

Mode number; Il
A

(0 .. 247, 0=broadcast)

©..127)
Wy,




Link IEEE754 library

WorddIEEETS4

Operator and standard blocks

1. Used for conversion
Word2IEEE754:

Converts 2 words to Real

Mame: Word2IEEE754

Type: Function block

Language Type: 5T

Description:

|
gt

Conversion of 2 Word into a REAL value using IEEETS4 32bit format

|

-

Input:
Hame Type Description
WORDH WORD High Ward
WORDL WORD Low Word
Output:
Hame Type Description
IEEET54 REAL Feal Value




Status Variable Declaration

Resources
Configuration
=Bl m172p

|_:_| Modbus objects

L EEPROM Parameters

B Jstous vaisbles
.;:E Enums
‘a BIOS Parameters
..... Menus
w-B5 /0 Mapping el Add
¥, Alarms
43| Web Site H Address
#-5ef BAChet Objects
..... Wil LON Profile 1 _|8960
2 3961
.
3 2964
4 2965
5 2966
[ 3969
7 8970
8 34971
5 2974
10 (8975
11 | 8976
12 8979
13 8980
14 18981
15 8984

IZI Remove

Mame
Power_Low
Power_High
Total_Power_HMI
Current_Low
Current_High
Total_Current_HMI
Voltage_Low
Voltage_High
Total_Vaoltage HMWMI
Energy_Low
Energy_High
Total_Energy_HMI
Frequency_Low
Frequency_High
Total_Freguency_HMI

= Recalc

[Status 1'o.|r'E|riE|I:.\rles]ﬁ

Device type
Lnsigned 16-bit
Lnsigned 1G6-bit
Lnsigned 16-bit
Lnsigned 16-bit
Linsigned 16-bit
LInsigned 16-bit
Lnsigned 16-bit
Lnsigned 16-bit
Lnsigned 1G6-bit
Lnsigned 1G6-bit
Lnsigned 16-bit
Lnsigned 16-bit
Linsigned 16-bit
LInsigned 16-bit
Lnsigned 16-bit

Application type
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT

maA

wh

Hz

Unit

Farmat

"Ap

Read only
True
True
True
True
True
True
True
True
True
True
True
True
True
True
True



Conversi

BEP Energy_Meter_iEM3135
2P ModBus_Menitoring
) Global vars

Aux Variables

= i+ ¥ Timed “

o - B Encrgy Meter iEM3155
------- & Background

Word2IEEE754:
Converts 2 words to Real

To_UINT:
Converts Real to UINT

Total_Power_AM| VWatts

Power_High

F2R_0

mé,

Current_High

Total_Current_HMI|

F2R_1

Total Voltage_HMI| Volts

F2R_2

Total_Energy_HMI] wh

Energy_High

F2R_3

Total_Frequency_HMI| Hz

Frequency_Low
Freguency_High




Energy addresses & Assignments

Project R x
Energy_Meter_iEM3155 Modbus FC 03(0x03) - Read Holding Register
Eﬂ Freefdvance_1
..... EE PLC General
-5 HMI Jﬁ
@ HMI Remote
AN CAMopen Settings
..... . RS485-1
5%, RS485-2 | Start address: !45100 '{1 .. 65536)
Eﬂg I_Energ],r Meter (iEM3155) Polling time: ICI— ms (0 = Continuous Read)
Modbus FC-03_Power “ Time oLt |1000 me
Modbus FC-03_Voltage Wait before send: |1|:I ms
bl Modbus FC-03_Current
- ¢ Meodbus FC-03_Frequency
----- B Ethernet
----- = Plugins Modbus FC 03(0x03) - Read Holding Register

Holding Reqg. l

[d Remove , Y Assign LY UnAssign
A 4
H Mame | ObjType | Label | Address | DataBlock Description
1 Register WORD Energy_Low 45100 MWA10.17
2 Register WORD Energy_High 45101 MW110.18




Power addresses & Assignments

Project
Eal Energy_Meter iEM3I155
Eﬂ Freefdvance 1

@ HI

@ HMI Remote
- LAN CAMopen

E|.E- RS485-2
Elﬂg Energy Meter (iIEM3155)
"¢ Modbus FC-03_Energy
"% Modbus FC-03_Voltage
- Moedbus FC-03_Current
¢ Modbus FC-03_Frequency
----- Bl Ethernet
..... 28 Plugins

M&neral

Modbus FC 03(0x03) - Read Holding Register

Holding Reg.

Settings
Start address; 3060 {1..65536)
Polling time: IU ms (0 = Continuous Read)
Time out: |1DUU ms
Wait before send: |1l:l ms

Modbus FC 03(0x03) - Read Holding Register

£

m [4d Add | [d Remove N Assign N UnAssign
H Mame | ObjType | Label | Address | DataBlock | Description
1 Register WORD Power_Low 3060 MW110.0
2 Register WORD Power_High 3061 MW10.1




Voltage addresses & Assignments

; oo . -
"“’F‘:‘Energy — Modbus FC 03(0x03) - Read Holding Register
=[] FreeAdvance 1 General Holding Reqg.

..... [ PLC

A5 HMI

@ HMI Remote Setti

- CAN CAMNopen B nes

""" %, Rs485-1 Start address: |3CI?_B I (1..65538)

E|.E— R5485-2

Em Energy Meter (EM3155) Polling time: IU ms (0 = Continuous Read)

& Modbus FC-03_En ergy Time out: IlDUU me

Modbus FC-03_Power _
Modbus FC-03 Voltage Wait before send: |1D ms
Modbus FC-03_Current

----- ¢ Meodbus FC-03_Frequency
----- W Ethernet
----- 22 Plugins Modbus FC 03(0x03) - Read Holding Register

T o |
m [d Add | ['d Remove W Assign LY UnAssign

H# Mame | ObjType | Label | Address | DataBlock Description
1 Register WORD Yoltage_Low 3028 MW110.11
2 Register WORD Yoltage_High 30249 MW10.12




Current addresses & Assignments

Project oo ] -
Energy Meter EM3155 Modbus FC 03(0x03) - Read Holding Register
E"_..;EETS“”CE_I Jﬁﬁeneral Holding Reg.

@ HMI

@ HMI Remote

AN CAMopen — Settings

..... %, RS485-1

2%, R5485-2 Start address: |3UUU I (1..65538)

Elﬂg Energy Meter (IEM3155) Polling time: IU ms (0 = Continuous Read)

. Modbus FC-03_Energy Time out: |1IIJUU me

+ Modbus FC-03_Power
Medbus FC-03_Yoltage

9 : Wait before send: |1IIJ ms
" & Modbus FC-03_Frequency

B Modbus FC-03_Current

----- B Ethernet
----- 22 Plugins Modbus FC 03(0x03) - Read Holding Register

u [d Add ['d Remove W Assign LY UnAssign

H Mame | ObjType | Label | Address | DataBlock Description
1 Register WORD Current_Low 3000 MW110.5
2 Register WORD Current_High 3001 MW110.6




Frequency addresses & Assignments

Project o= ] ]
Energy_Meter iEM3155 Modbus FC 03(0x03) - Read Holding Register
=3 Fre_eﬂ.dvar;ce 1 :
=5 8 pic - weneral Holding Reg.
@ HMI
@ HMI Remote-
-.LAN CAMNopen — Settings
..... %, R5485-1 ﬁ
B RS485-2 Start address: 3110 {1..65538)
=17 Energy Meter (iEM3155) Polling time: fo me (0 = Continuous Read)
il Modbus FC-03_Energy Time out: |1unn s
il Modbus FC-03_Power
% Modbus FC-03_Voltage Wait before send: IlU ms

v Modbus FC-03_Current
8 odbus FC-03_Frequency
----- B Ethernet - -
Modbus FC 03(0x03) - Read Holding Register

G Add ‘ Q Remove Qj Assign % UnAssign
A J (

# Mame | ObjType | Label | Address | DrataBlock Description
1 Register WORD Frequency_Low 3110 MW110.23
2 Fegister WORD Frequency_High 3111 MW110 24




Live Debug Mode...

l-[=F' Energy_Meter_iEM3I155
...... %3P ModBus_Monitoring
. @ Global vars

Aux Variables

o - B Ericergy_Meter iIEM3155

e Background

| > ™Ay A

Activate Live debug mode

F2R_2

16196
6291

Energy_High

Total Energy_HMI| 766

wh

Power_Low
Power_High

Total Power_HMI|13 Watts




...LIve Debug Mode

F2A_1

Total Votage_AMI|zzs  Vofs

F2R_0

mé,

Current_Low

Current_High

Total_Current_HMI|107

F2R_3

Hz

Freguency_Low

Freguency_High

Total_Freguency HMI| 50




Live Debug Mode/Watch Window
b ax

- 2P Energy_Meter_IEM3155
------ E2F ModBus_Monitoring

- [

|ui | Voltage_Low
[ui | Voltage High
(i | Total ‘u’ulta;e HMI)
[ui | Energy_Low
[ui | Energy High
@I Total_Energy_HMI

|ui | Frequency_Low

[ui | Frequency High
@'Tutal_Freguen;_HMI

------- & Global vars
= Aux Variables
o gy b v

....... [ui | Power_Low Symbol Value Type Location
------- [ui| Power_High SGRADIgejoll — TOTAL_ENERGY_HMI 767  UINT global
------- IEII Total_Power_HMI — TOTAL_POWER_HMI 14 UINT  global
------- Lui | Current_Low — TOTAL_VOLTAGE_HMI 227 UINT  global
------- [ui] Current High — TOTAL_CURRENT_HMI 112 UINT global
------- [ui || Total_Current HMI — TOTAL_FREQUENCY_HMI 49 UINT  global




sysMbMRtuNodeStatus
[Eviewobjectpoperties i e

MName: sysMoMRtuModeStatus
Type: ARRAY[0.127] OF MBMMODESTATUS

Address: %MB2001.0

Description:

System Modbus Master RTU communication status. It is a structure of type MBMMNODESTATUS composed

by the following fields:
com_hdir: BYTE;, Communication handler

addr_1: LISIMNT,; Metwork address part 1

addr_2 : LISINT,; Metwork address part 2

addr_3: LISINT; Metwork address part 3

addr_4 : LISINT,; Metwork address part 4

cfg : BOOL,; Configurated

pres : BOOL; Present

miss : BOOL; Slave failure

missCnt: LIMNT; Mumber of Task Timed cycles with Slave failure
state : LIMNT; Slave failure error code

state could have the following meanings:
fvalid anly if miss is TRUE, never setto 0)

0 =Mao errars

1 =Tx data failed

2 =Rxtime out (at starting )

3 = System error

4 = Rxtime out (frame not ended)

b |sysMacAddress sysMbMTcpModelisableWrites
us|syshbMRtuModeAct sysMbMTcpModePresence
sysMbPMRtuModeDisableWrites sysMbMTcpModeStatus
sysMbMRtuModePresence us|sysMicroSdCommand

- sysMbMRtuMNodeStatus sysMicrosdPresence
us|syshMbMTcpNodeAct sysMicroSdStatus

i il b
a0 [i, Operator and standard blocks | Target variables [ Target blocks | bas




Modbus Communication Error detaction

Resources
Configuration
Elﬂ Freefdvance 1

l_:_| Modbus objects

a‘ Status variables
: 2% Enums

----- Menus

=-B5 /0 Mapping
- Alarms

43| Web Site

[-F BAChet Objects
----- &) LON Profile

Rlx‘

Project

- ®2F Energy_Meter_iEM3155
...... BEP ModBus_Monitoring
....... @) Global vars

BGI_E_J] A Variables

|':‘| Taczks
S 4 ¥ Timed
. "B Energy_Meter_iEM3155
T
....... £ ¥ Background
o ¥ Boot ﬂ
........ {3 Init

Status Variables

[ Add ['d Remove = Recalc

H Address Mame Device type Application type LInit Format Read only
1 3960 Power_Low LInsigned 16-bit  UINT True
2 8861 Power_High Unsigned 16-bit  UINT True
3 |B9G64 Total_Power_HMI LInsigned 16-bit  UINT w True
4 |BOE65 Current_Low Unsigned 16-bit  UINT True
b |B966 Current_High LInsigned 16-bit  UINT True
& 8969 Total_Current_HMI Unsigned 16-bit  UINT ma, True
78970 Voltage_Low LInsigned 16-bit  UINT True
g 887 Woltage_High Unsigned 16-bit  UINT True
9 |B974 Total_Vaoltage_HMI LInsigned 16-bit  UINT W True
10 (8975 Energy_Low Unsigned 16-bit  UINT True
11 |B976 Energy_High LInsigned 16-bit  UINT True
12 [8979 Total_Energy_HMI Unsigned 16-bit  UINT wh True
13 8980 Frequency_Low LInsigned 16-bit  UINT True
14 |8981 Frequency_High Unsigned 16-bit  UINT True
15 8984 Total_Frequency_HMI nsigned 16-bit  UINT Hz True
16 8962 Modbus_Comm_iEM3155 Boolean BOOL True

oo
A
A 4

sy=MbMRiuNodeStatus1]. miss

Modbus_Comm_iEM3155 |




Live Debug Mode

[+--®=@F Energy_Meter_iEM3155
...... BEP ModBus_Meonitering
....... @ Global vars

(= 65 Aux Variables

....... [ui| Current_High
....... [ui| Total_Current_ HMI
....... [ui] Voltage_Low
....... [ui | Veoltage High
....... [ui| Total_Voltage HMI
....... [ui| Energy_Low
....... [ui| Energy_High
....... [ui| Total Energy HMI

....... [ui| Frequency_Low

e EERE Y

Symbol | Value  Type Location
mm MODBUS_COMM_IEM3155  FALSE  BOOL  global

....... [ui| Frequency_High
....... [ui| Total_Frequency_HMI

....... Modbus_Comm_iEM3155

B Tasks

Communication OK

£

FALSE [ sysMbMRtuNodeStatus[1] miss >l Modbus_Comm_iEM3155 |Fal SE

0001 Communication Failed

) 42

v

TRUE [sysMbMRiuNodeStatus[1) miss >—-—< Modbus_Comm_EM31EE [ TRUE




Troubleshooting

Experience sharing




M171 Optimized




Driver DMI (only sMART)

e Problem:
e The customer cannot find the driver for the DMI to install it on his PC

e Solution:
e The driver is automatically installed in the SoMachineHVAC folder
f.e. C:\Program Files (x86)\Eliwell\free Studio
->atmel_avr_mega_cdc.inf

Name “ | Anderungsdatum Typ Gréife
| Application 30.10.2014 15:48 Dateiordner
| Catalog 30.10.2014 15:48 Dateiordner
| CatalogMng 30.10.2014 15:48 Dateiordner
| Common 30.10.2014 15:48 Dateiordner
| Connection 30.10.2014 15:48 Dateiordner
| Device 30.10.2014 15:48 Dateiordner
| Docs 30.10.2014 15:48 Dateiordner
| DriverGenerator 30.10.2014 15:48 Dateiordner
| Simulation 30.10.2014 15:48 Dateiordner
| UserInterface 30.10.2014 15:48 Dateiordner
=4 atmel_avr_mega_cdc.cat 25.09.2014 17:37 Sicherheitskatalog 8 KB

& atmel_avr_mega_cdcinf 25.09.2014 17:37 Setup-Information...

- unins000.dat 30.10.2014 15:48 DAT-Datei 321 KB
@ unins000.exe 30.10.2014 15:48 Anwendung 1.169 KB



Connection PC<->SMART Mbm Master

e Problem:
e The customer cannot connect in SoMachine HVAC to the controller

e Solution:

e If the customer is using SMART Modbus Master, he is not able to connect to the
controller anymore if the controller is running.

e You can connect during the booting of the controller and disable Master function



SMART Bios upgrade is not working

e Problem:

e The upgrading of the BIOS of the SMART is not working. Starts correctly but ends
with error message.

e Solution:

e Take care that you supply the SMART only with power from the DMI and no
external power supply is connected. Because the DMI must switch off and on the
controller during the update and if external power supply is connected this is not
possible.

Derwrinad |Flrmware upgrade has been completed successfully




SMART electrical isolation - DMI

e Problem:
e The M171 optimized have no galvanic isolation of the power supply — 1/O’s

e Solution:

e Take care when you connect the DMI to the SMART, if the SMART is supplied also
with external power supply.

e If the external power supply or a GND pin is connected to ground and you connect
at the same time the DMI, the DMI or USB port or Controller can be burnt. So
remove external supply before connection DMI or remove the Ground from the
external supply and the GND pin.



SMART electrical isolation - AO

e Problem:
e The SMART have no galvanic isolation of the power supply — 1/O’s

e Solution:

e Take care when you have AC power supply and using a actuator on analog output
with same Common pin, then you need second power supply for the actuator.

e |If you use DC power supply, this is not a problem and you need only one DC
power supply.



SMART Power Supply conne

Particular attention has to be placed when connecting an uninsul
with a SMART device.

In the following pages has been highlighted some
and the CORRECT connection scenario



WRONG

TRAFO
24Vac
A B
T I+
Supp Supp Supp Supp GND Signal
IAl / PROBE
0-10v

SMART

GND




TRAFO 1

24Vac

A

Supp

Supp

SMART

TRAFO 2

24Vac
A B
Supp Supp GND Signal

Al

GND

/ PROBE
0-10v




TRAFO 1

24Vac

A

Supp

Supp

SMART

TRAFO 2

24Vac
A B
Supp Supp GND Signal

Al

GND

/ PROBE
0-10v




WRONG

TRAFO 1
24Vac

A B

Supp Supp

SMART

Al

GND

TRAFO 2
24Vac

A

B
o

Supp

Supp

GND

Signal

/ PROBE

0-10v




Power Supply

24v DC

Supp

M1710

GND {

Al

GND

Signal

/ PROBE
0-10v




EVOLUTION




Connection PC<->EVOLUTION Mbm Master

e Problem:

e The customer cannot connect in SoMachine HVAC to the Evolution, via the USB-
RS485 Converter

e Solution:

e If the customer is using Evolution Modbus Master, he is not able to connect to the
RS485 port anymore, which is set as Master, if he is using USB-RS485 converter.

e You can connect via other communication port (CAN, Plug-in), or you download a
CONNEC.PAR via USB where the RS485 port is set as slave.

e Access via USB to the controller and delete the file CONNEC.PAR



FLASH data storage on EVOLUTION

e Problem:
e |f you write too often into the FLASH of the Evolution, this could create problem.

e Solution:

e Take care, that you are not more often then every 10 minutes writing something
into the FLASH. If you have to store in shorter cycle values, you can f.e. write the
values in local vars or Retain (only Evolution) and save these data every 10
minutes to FLASH.



CAN Termination Jumper

0 CAN bus jumper mounted
® CAN bus jumper NOT mounted

7

Note: the termination shall be placed at the beginning and at the end of the Can Bus

iﬁi ‘TE Note: Star connection are not allowed



EVOLUTION gene




Connection PC<->EVOLUTION

e Problem:
e The customer cannot connect in SoMachine HVAC to the controller

e Solution:
e Check the COM-Port of the DMI/RS485 converter in Windows Device Manager or

IP-Address (only Evolution)
e Make the “Network scan” in SoM HVAC Device to find the correct settings

Network scan | Advanced << |

Protoco\:lEWDM[ | port: W ln—
Baud range: Im lm
Address range: ll— ll—
Line conf: Im

Start Scan 1 devices found Stop Scan |

| Device |Ver5ion| Application |Ver5ion| Addressl Baud rate

SGIECll FreeSmart 412.18 UNKNOWN: TE_TGI3S 0.12 1 9600




FREE Studio HVA




«Warning » iIn FS HVAC Application

e Problem:
e Compiler shows warning: Signed/unsigned mismatch dote spce: i (2 re
JBIN(3) - werning 02561: ST = Signed/unsigued micnetch
e Solution:
e Change datatype of variables that both have the same datatype
f.e. INT:=INT,;

e Use standard block f.e. TO _INT to convert the datatype
INT_VAR:=TO_INT(UINT_VAR);
Pay attention, because you could have an overflow



« Warning » iIn FS HVAC Application

Probl
o Data space: 8C0h | 2 EByte)
r() Ear11 Free data space: 8a3h | 2 EByte)

e Compiler shows warning: Accumulator extension

MAIN(3) - warning GO0015: BT =3 Accumulator extension

1 warnings, 0 errors.

e Solution:
e Change datatype of variables that both have the same datatype
f.e. BOOL:=BOOL;
e Use standard block f.e. TO_BOOL to convert the datatype
INT_VAR:=TO_INT(BOOL_ VAR);



Correct data type for FC/FB + description

e Problem:

e You are not sure which data type is requested at which input of the Function or
Function Block.

e Solution:

e Make a right mouse click on the FC/FB and choose Object properties. There you

can see which data type at the in/output is requested and a short description of
this block. I

Nams! PuseaCaunier

Deseription

|||

Enatie mput lar e digarthe
mmmmmmmmmmmmmmmmmmm
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Application — program is doing nothing

e Problem:
e A program is developed and donwloaded to the controller, but it is doing nothing.

e Solution:
e Forgot to assign the program to a Task. You can assign it afterwords.



EEPROM default values are not written

e Problem:
e The Default values of the EEPROM parameters are not written into the controller

e Solution:

e Remember, that you can only write the Default values of the EEPROM
Parameters in FS HVAC - Device



EEPROM Parameters limited write access

e Problem:

e If the EEPROM Parameters are saved more then 100.000 times, the EERPOM
get defect.

e Solution:

e Take care, that you are not storing EEPROM parameters too often (very bad
every cycle!!l). You can f.e. example let the working hours counter run in local
variables and save only once per hour the value in EEPROM. Or in case of
Evolution you can also use the Retain variables.



Overlapping address

e Problem:

e Compiler gives an error message - ERROR: Duplicate or overlapping parameter
address: Xxxx

e Changed the application type of a EEPROM parameter or status variable
afterwards when already other parameters/variables exists in the table

e Solution:

e Mark all the parameters/variables and push the button « Recalc », the the
addresses will be new assigned.

Status Variables
[dAdd [dRemove | 3 Recalc
# | Address | Name | Displayla...| Devicetype | Applicationtype |1

1 (8960 a Signed 16-bit ~ DINT
2 |8961 b Signed 16-bit ~ INT



Invalid variable name

e Problem:

e Compiler gives an error message - ERROR: (GeneratePIc) Invalid PLC variable
name: auo

e Solution:

e Never use space character or special character (f.e. adu! »8%%&...)when you are
creating a Variable, Parameter, IO Mapping, Programm...



Status Variables — Min/Max/Default

e Problem:
e You cannot write a value into the Min, Max and Default of a Status Variables.

e Solution:

e If you create a new Status Variable, it is as standard created as Read only. In
that case it's clear that you cannot create a Min, Max and Default value. Change
to Read only - FALSE

Status Variables

Format | AccessLevel | Read only |
Always visible |True j




Check software and firmware version

e Problem:

e If the controller shows abnormal behavior, check the software version and also

the firmware BIOS of the controller. And always when a new FS HVAC version is
released, and you work on old project you have to update.

e Solution:

e Check software version in Application -> Project -> Select target... and also for
HMI in User Interface and Connection (right click on Device -> Change)

e Check Firmware/BIOS of the controller. Therefore connect in Device to the
controller and see in Mainscreen.

r ™
Select target u

Awvailable Targets

FreeAdvance 596.2

FreeEvolution EVC 477.23

FreeEvolution EVD 423.23
FreeEvolution EVP 483.16
FreeSmart 412.20

FreeSmart Modbus Master 542.6

Information

Change

Status:

CONNECTED
Firmware version; | 423.20




Change BIOS parameter

e Problem:
e You changed BIOS parameter, but the change is not active.

e Solution:

e If you change any BIOS parameter, you have to switch OFF and ON the controller
that the change will be applied. (Remember, that at Optimized the controller is
also powered via the DMI, so disconnect also the DMI for reboot.)



EVOLUTION User Interface

e Problem:

e Compiler gives an error message - PAGE:main$EDIT:Edit_1 - error V2308: * =>
Associated variable does not exist

e Solution:
e In an edit field is a wrong variable name assigned or no variable is assigned.

Declaring global variables...
ahorted
PAGE :mainSEDIT:Edit 1 - error VZ2308: =* = Associated variable does not exist

0 warnings, 1 errors.



Thank you




ERCAERE;

It's QUESTION TIME!!

Schneider Electric



Thanks




Appendix 1

Data Types

IEC Data

Short integer -128 ... +127
Integer -32768 ... +32767
Double integer 2727
Long integer 2% 2%
Unsigned short mteger 0...+255
Unsigned integer 0...+2%1

Unsigned double integer 0 ... +27*-1
Unsigned long integer 0...+2%1



Data Types/Integer

BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, and UDINT are all
iInteger data types Each of the different number types covers a different range
of values. The following range limitations apply to the integer data types:

Type Lower limit Upper limit Memory space
BYTE 0 255 8 Bit

WORD 0 65535 16 Bit
DWORD 0 4204967295 32 Bit

SINT: -128 127 8 Bit

USINT: 0 255 8 Bit

INT: -32768 32767 16 Bit

UINT: 0 65535 16 Bit

DINT: -2147483648 2147483647 32 Bit

UDINT: 0 4204967205 32 Bit




Data Types/Bool

e BOOL type variables may be given the values TRUE and FALSE.
8 bits of memory space will be reserved.



Data Types/Integer (INT)

Signed type with a 16-bit format.
This table shows the range in each base.

Base from... to...

Decimal -32768 32767

Binary 2#1000000000000000 2#0111111111111111
Octal 8#100000 8#077777
Hexadecimal 16#8000 16#7FFF




Data Types/16 bit data registers

16 bit data

L >

00 0 A A s A A e

21421321221121029 282? 42322 2120

6 5

0:= positive number 16 bit data range:

1:= negative number
0000h — FFFFh (Hex)
0-65535 (Decimal)



Data Types/Double Integer (DINT)

Signed type with a 32-bit format.
This table shows the range in each base.

Base from... to...

Decimal -2147483648 2147483647

Binary 2#100000000000000000000000000 |2#0111111111 11111111111 111111
00000 11111

Octal 8#20000000000 B#17777777777

Hexadecimal | 16#80000000 16#7FFFFFFF




Data Types/32 bit data registers

>l b

s ||
I A B

23{}229223 22




Data Types/Unsigned Integer (UINT)

Unsigned type with a 16-bit format.
This table shows the range in each base.

Base from... to...

Decimal 0 65535

Binary 2#0 2#1111111111111111
Octal 8#0 8#177777
Hexadecimal 16#0 16#FFFF




Data Types/Unsigned Double Integer (UDINT)

Unsigned type with a 32-bit format.
This table shows the range in each base.

Base from... to...

Decimal 0 4294967295

Binary 2#0 #1111 1111111111111 1111111111111 11
Octal 8#0 8#I7TTTTTTTT7

Hexadecimal 16#0 16#FFFFFFFF




Data Types/Examples

Example of coding using a 16 bit format:

Decimal value 2 4 5 0

2450

Binary value 0010 0100 0101 0000

Example of coding using a 32 bit format:

Decimal value 7 8 9 9 3 0 1 6
78993016

Binary value 0111 1000 | 1001 1001 |0011 |0000 |0001 |0110




Data Types/Byte Type

The Byte type is coded in 8 bit format.
This table shows the lower/upper limits of the bases which can be used.

Base Lower limit Upper limit
Hexadecimal 16#0 16#FF

Octal 8#0 8#377
Binary 2#0 2#11111111
Example

Data content Representation in one of the bases
00001000 16#8

00110011 8#63

00110011 2#110011




Data Types/Word Type

The Word type is coded in 16 bit format.
This table shows the lower/upper limits of the bases which can be used.

Base Lower limit Upper limit
Hexadecimal 16#0 16#FFFF

Octal 8#0 BH#177777

Binary 2#0 2#1111111111111111
Example

Data content Representation in one of the bases
0000000011010011 16#D3

1010101010101010 8#125252

000000001101001 1 2#11010011




Data Types/Dword Type

The Dword type is coded in 32 bit format.

This table shows the lower/upper limits of the bases which can be used.

Base Lower limit Upper limit

Hexadecimal 16#0 16#FFFFFFFF

Octal 8#0 B#I77TT7T7TTT777

Binary 2#0 2811111111111 1111111111 11111111111
Example

Data content

Representation in one of the bases

00000000000010101101110011011110

16#ADCDE

00000000000000010000000000000000

8#200000

00000000000010101011110011011110

2#10101011110011011110




Data Types/Float:Real & LReal

e REAL and LREAL are so-called floating-point types. They are required to
represent rational numbers.

32 bits of memory space is reserved for REAL and 64 bits for LREAL.

Description
Real numbers

LREAL  Longreal numbers




Data Types/String

e A STRING type variable can contain any string of characters. The size entry
In the declaration determines how much memory space should be reserved
for the variable. It refers to the number of characters in the string and can be
placed in parentheses or square brackets. If no size specification is given, the
default size of 80 characters will be used.

IEC Data type Description Examples

STRING Character strings ‘Hello world’




Data Types/Time & Date

The Time type T# or TIME# Is represented by an unsigned double integer
(UDINT), It expresses a duration in milliseconds, which approximately represents
a maximum duration of 49 days.

The units of time authorized to represent the value are:
e days (D)

e hours (H)

e minutes (M)

e seconds (S)

e milliseconds (MS)

IEC Data type Description Examples
TIME The duration of time T#18d7h19m7s7ms
after an event TIME#18h7s
DATE Calendar date D#1977-07-18
DATE#1977-07-18
TIME OF DAY Time of day TOD#18:07:19

TIME OF DAY#23:59:59.99
DATE AND TIME Date and time of day DT#1977-07-18-18:07:19.77
DATE AND TIME#1977-07-18-12:00:00



A data item can be:

e signed. Here the highest ranking bit is the sign bit:
e 0 indicates a positive value
e 1 indicates a negative value

The range of values is:

(2 B S Bits—1) _ )

1 =

e unsigned. Here all the bits represent the value
The range of values is:

[” "‘!BIL- ]



Arrays

What Is an Array?

It is a data item that contains a set of data of the same type, such as:
for example:

e a group of BOOL words,

e a group of UINT integer words,

e etC.

Characteristics

An array is characterized by two parameters:

e a parameter which defines its organization (array dimension(s)),

e a parameter that defines the type of data it contains.

Entry Comments

Tab_1: ARRAY[1..2] OF BOOL 1 dimensional array with 2 Boolean words

Tab_2: ARRAY[-10..20] OF WORD 1 dimensional array with 31 WORD type
structures (structure defined by the user)




Structures

What is a Structure?

It is a data item containing a set of data of a different type, such as:
e a group of BOOL, WORD, UNINT, etc.

e a group of tables

e a group of REAL, DWORD, tables, etc.

Characteristics

A structure is composed of data which are each characterized by:
e atype,

e a name, which enables it to be identified,

e a comment (optional) describing its role.



Special data registers: constants

Notation: K

Role: decimal constant values

Types: 16 (-32768 - +32767) and
32 (-2147483648 - +2147483647) bit

Usage: in counters, timers, instruction
parameters

Notation: H
Role: Hexadecimal constant values

Types: 16 (0 - FFFF) and
32 (0 — FFFF FFFF) bit

Usage: in counters, timers,
Instruction parameters



Data Types

SINT  short integer 1 byte
INT integer 2 bytes
DINT  double integer 4 bytes
LINT long integer 8 bytes
USINT unsigned short integer 1 byte
UINT  unsigned integer 2 bytes

UDINT unsigned double integer 4 bytes
ULINT unsigned long integer 8 bytes

REAL real 4 bytes
LREAL long real 8 bytes
BOOL boolean 1 bit
BYTE byte 1 byte
WORD 16 bit bit string 16 bits
DWORD 32 bit bit string 32 bits

LWORD 64 bit bit string 64 bits
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