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1.0 MCXDesign setup

1. From www.danfoss.com/mcx download the MCXDesign programming tool

2. Run MCXDesign setup and follow the indications (it is a good idea to keep the proposed installation
folders)

Select Destination Location
Where should MCXDesign be installed? ”

, Setup will install MCXDesign into the following folder.

To continue, dick Mext. If you would like to select a different folder, dick Browse.

Browse...

At least 7,1 MB of free disk space is required.

[ <Back || mext> | [ cancel |

There is no need to install any other element, as all the necessary software tools are automatically
installed.

2.0 MCXDesign first steps

2.1 Run

2.2 MCXDesign project

To run MCXDesign double click on the icon
MCXTools folder of the Start Menu folder.

on the desktop or select MCXDesign in the

If you do not have a licence you have three months’free trial from the installation date. The expiry date
is displayed in the bottom right corner of the "About” window that you can view by pressing “About”
menu.

i) About [ =]

Danfilt

mCXDesign’

Version 1.04.4902

Expires on

http://www.danfoss.com, [2013-06-02] August 1, 2013

Cex )

A project in MCXDesign is made of:

« MCXDesign project file (e.g. DemoApp.mcxb) and its backup (e.g. DemoApp.mcxb_bk)
+ MCXShape configuration file (e.g. DemoApp.mcxs)

- Folder "App” with application source files, libraries and icons

- Folder "Libs” with all the libraries of graphic elements used in the project

- Folder "MyKFiles” with the file to be loaded into the MMIMYK accessory to transfer the application
software into the MCX controller

+ Folder“Images”: not used
- Other files (*.bat) used by MCXDesign

4| BC326629593205en-000101
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2.2.1 MCXShape and
MCXDesign

2.2.2 Open a project

2.2.3 Create a new project

w |/ » Computer » Windows () » Danfoss » Tools » MCXDesign » AppDesign » V201 » MCKDesign_DemoApplications v2.01 » DemoModbu
: File Edit View Tools Help
Organize » Include in library + Share with = New folder
Y Favorites Narne i Date modified Type Size
M Desktop L App 01/11/2015 23:33 File folder
4 Downloads L. Images 04/11/2013 10:59 File folder
"l Recent Places M Libs 01/11/2015 23:34 File folder
1. MykFiles 01/11/2015 23:34 File folder
il Libraries Compile.bat 19/11/201316:58 Windows Batch File 1KB
@ Documents @ DemoMedbusMaster.madb 20/07/2016 16:35 MCXB File 184 KB
Jﬁ Music || DemoMedbusMaster.moxb_bk 19/11/2013 16:38 MCKB_EK File 184 KB
[&5] Pictures &4 DemoModbusMaster.mexs 20/07/2016 16:35 MCXS File 286 KB
E Videos Simulator.bat 19/11/2013 16:58 ‘Windows Batch File 1KB
Upload.bat 198/11/2013 16:58 Windows Batch File 1KB

+ You can toggle between MCXDesign and MCXShape by pressing the command "MCXShape” or
"MCXDesign”in the right part of the menu bar.
- Refer to the specific documentation for information about MCXShape usage

MCXDesignlDE - [Simone Ra
Eile Edit  View 2

- —

Resources | Components | Project|

QEHS %@ ® Q@ (Dbl 2 A |+ MOxShape

Electr htisingelaligiof

=

Corelib
» =
(s
Hotspot Box Frame
LibMCX

UNIT ON
OnOff Contr:
onoff]

NEERNCT Amny

To open an existing project:
« Go to MCXDesign

| MCHDesignIDE - [MC>

File Tools 7

S HS B4 MCHDesign
Applicati
ame Version
CHILLER-HP 1.00.0000

| Alarms | Digital Input | Analog Iny

‘ Compile & Upload | Menu & P,
L

« Select "File = Open”and select the *.mcxb file (e.g. DemoApp.mcxb)
A backup copy of the *.mcxb and *mcxs file is automatically created into the Backup folder. The last
five back-up copies are maintained.

To create a new project:
+ Go to MCXDesign
«+ Select "File > New”

- Select the icon for the type of application you are interested in: MCX with LCD display, MCX with

LED display, LCX06C

- Give a name to the new project and select the working folder (in a local path) where you have all the

projects

Project Type

(Kenle=0EW LED Display LCX06C
Yl Application  Application

Project Name

MyLib

Project Parent Folder

Ci\Danfoss\Tools\MCXDesign\AppDesign\VisualChiller-HF_01.00.00

Search

[ Create New Project ] [

«+ Click on "Create New Project”. This opens a new project with some elements already managed,
as per our default template (menu, few parameters, keyboard, alarms, alarm history, a few virtual
functions just as an example) in order to help you to get started.

© Danfoss | DCS (vt) | 2019.12
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2.2.4 Create a new library

2.2.5 Openalibrary

2.2.6 Import an existing library

A library is a collection of graphical logic blocks. To create a new library:

« Go to MCXDesign

- Select "File > New”

«+ Select the icon "Library”

- Give a name to the new library folder in "Project Name” and select the “Libs” folder of the project
where you want to file the library.

Note: It is mandatory to have all the libraries in the “Libs” folder.
A new folder with the name of your library is created inside the “Libs” folder.
This folder will store all the files related to the elements of your library.

Project Type

LCD Display LED Display LCX06C
Application Application Application

Project Name
MyLib

Project Folder For Library
Ci\Danfoss\Tools\MCXDesignAppDesign\VisualChiller-HP_01.00.00\Libs

Search

[ Create New Project ] [

- Create the elements (bricks or components) of your library (see 3.1.2 Components)
- Save and reopen the project which the library belongs to in order to see the changes

To open an existing library:

« Go to MCXDesign

« Select "File = Open”

- Select the *.mcxlib type of files

+ Select the desired library in the "Libs” folder of your project (e.g. MyLib.mcxlib)

[ools\MCXDesic gn o

A e |
. I
Date modiff

COrganize = MNew folder g= -
L. POF =
L Posta
) Tools
1. MCXDesign
Ju AppDesign
4. ChillerHP ‘
| CloseControl_MCXDesignApp
1. Demofpp
1. Myfpp
I App
1. Images
b Libs
). Mylib
. MyKFiles - | o J .

Narme

| MyLib.moxlib 21/02/2013

Flename - MOt Desigo ioreey Cimoi) 2]
MCX Design files (".mecxb)
De bra b

All files (*.%)

+ Go to MCXDesign

«+ Select "File = Add Library” and browse to the folder where the library is stored. The library will be
automatically copied into the "Libs” folder of the current project. The project is then reloaded in
order to make the new library available.

Note: Libraries can be copied from one project to another simply by copying the related folder from
the "Libs” folder of one project to the "Libs” folder of the another.

6 | BC326629593205en-000101
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2.2.7 Update an existing project  To open and update an existing project made with a previous version of MCXDesign:
made with a previous « Go to MCXDesign
version of MCXDesign - Select “File = Open”and select the *.mcxb file of the existing project (e.g. DemoApp.mcxb)
« Select“File = Open”and select“Update System” libraries to update the system libraries in the project.
It is recommended to make a copy of the project before updating the system libraries.

Note: That the InitDefines.c file is updated in a smart way, keeping the customization you did.

3.0 MCXDesign workbench

snem

The MCXDesign working area is made of three parts.
3.1 Area1-Resources/
Components/Projects

3.1.1 Resources List of all the available resources for the project: parameters, alarms, virtual functions, status variables,
strings, icons, parameter and alarm unique identifiers.

@ MCXDesignlDE - [Simone - C\Users\U240250\Documents\Danfoss |
File Edit View Tools ?

- ; Y & Q@ @Dsls | B %

Resources Components JProject Electric wiring

@-#4 Settings
5 o7 o
#-{g Virtual Functions
#-#4 Status variables
[+-g3 String Table onoffC
[#-+le Icon-image List

EV
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Resources are created with MCXShape and MCXDesign.

« To add Parameters, Alarms and Strings, select "MCXShape” and add them from there (see 5.3 HOW
TO add a Resource)

+ To add Virtual Functions for I/Os, right-click over the desired Virtual Functions type on the Resources
panel of MCXDesign and fill in the form with the relevant information.

' MCXDesignIDE - [Simone - C\Users\U240250\Docu| Add / Edit Virtual Resource W
File Edit View Tools 7

DEHS & AR |@ WD

Resource Type
Resources Components Project E ANALOG INPUT
&=-§g Settings Label (must be 2 I:
. - PAR - Parameters or 3 chars)
c2 E Alarms i
' riable Name
=-Ug Virtual Functions (minimum 5 chars) |AL |
Dig Add Virtual Function Description | |
Analog Outputs (minimum 5 chars)

Digital Outputs

Status variables Unit of measure l:l
String Table
Cance

le. Icon-image List
+ To add Status Variables just add a Hotspot to the Logic sheet (see 3.1.2 Components)

H

3.1.2 Components List of all the available components for designing your application software.
Components are grouped into libraries. There are some libraries delivered together with MCXDesign
and some others are related to a project and are loaded when the project is open.

MCXDesignIDE - [CADa
ol File Edit View 2 MCKShape

NEEHS ¥ 2R e |e

Corelib
. &
O] 2

Rectangle Text Circle Hotspot Line Image
&=
Compaonent Brick Box Frame
LibMCK
23
MCXPersi

IEC61131_StandardLib

,_

o

I}
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« Red icons: basic logic blocks (e.g. AND, OR, etc.)

« Green icons: advanced logic blocks

+ Blue icons: basic drawing tools, and some special components

« For each component there is an online help which explains its features. To access the online help,
select the component and press F1.

There are some special blocks in the CoreLib library that need a special description for their specifics
and importance in building the control strategy.
The special components are as follows:

Hotspot

Component

Brick

Frame

=

Screen

A"Hotspot”isavariablein RAM that is automatically exported to CAN and MODBUS networks.
Hotspot are also used to define input and output of the logic blocks and internal status
variables.

See 5.4.1 HOW TO create a Hotspot.

A Component is an element used to create a new component made of basic logic blocks.
A component is a part of a library which can be reused through all your projects.
A component is marked with a wall icon in the upper right corner.

SIMPLE PI REG

O EMN

O DIRECTION

I RELOAD

& REG TYPE

@ SETPOINT
EWALUE

) DIFFERENTIAL
D INTEGRAL TIME

IHEHEEG

ouT &

IHEHDAG

See 5.4.2 HOW TO create a Component.

A Brick is a component whose strategy is written in C++.
A Brick is a part of a library and can be reused through all your projects.
A Brick has no icon in the upper right corner.

CHK AI ERR
? 1

See 5.4.3 HOW TO create a Brick.

A Box is a way of grouping together a part of logic made not only by bricks or components
but also including parameters, input and output.

A Box is not part of a library but is a part of your project. To reuse a Box in other projects
you can simply cut and paste it.

A Box is marked with a box icon in the upper right corner.

Regulation

£ SYSTEM STATUS SET PU :(
'.fCOOL OR HEAT MainREgDifferential-i.:.(-
'ji-InTernDE\rap DIFFER_ENTIAL-;.:.(-
2 OutTempEvapl POW REQ-E.(-
L SuctPressCl REG FROBEL)

See 5.4.4 HOW TO create a Box.

A Frame is a way of defining a comment to a piece of logic and is useful for describing its
features.
See 5.4.5 HOW TO create a Frame.

A Screen is a special component available only in the User Interface view. It is used to
create loops of user interface screens.
See 5.4.6 HOW TO create a Screen.

© Danfoss | DCS (vt) | 2019.12
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3.1.3 Project

3.2 Area 2 -Working area

List of all the libraries that are used in the project.

C:\Tools\MCXDﬁign‘\AppDﬂ_lﬂEE

File  Edit

DEHS & 2@

View I

| Resources I Components | Project L

Elu Libraries
..... B Library

i Displaylnteface

i DisplaylntefaceLCD

g COIL

i Compressaors

i Defrost

4 EXD316

i |nversionValve

d [nverter

i LibranyAlarmConditions

i LibranyExt

i PlDLibrany

i RegulationP|

i SupphyFan

d TwinPumps

i ValveManager

To add or remove a library, access the "Libs” project folder where all the libraries are stored.
You can also add a library from menu “File = Add Library..."

‘.; _hié)ilz_le_s;g_rliljlg—_ [Simone Ravazzolo - G\t@

i | Eile | Edit View 2

(1 New Ctri+N &, | @ |« D [ | 7 # | » MCxShape

& Open.  cueo f [
Open last project 5

| Add Library... |
Add Image to Project...
Save Ctrl+5
Print... Ctrl+P

W L

Print preview

Exit

Space where you can design the I/0 Configuration, the control logic and the user interface of your
application.
Drag and drop here the elements taken from the “Resources” and “"Components” groups.

Note:

« Ctrl + scroll wheel of your mouse to zoom

+ Hold the mouse scroll wheel to move the drawing

+ To delete a line, move the end of the line away from its connection point

« To add a line, drag the mouse from left (output of a component) to right (input of another
component)

0

Defrost type —
1/

MCXDesign is made up of three views:

- "Electric Wiring” view for designing the Input/Output configuration
+ "Logic” view for designing the control logic

- "User Interface” view for designing the User Interface

10| BC326629593205en-000101
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3.2.1 "Electric Wiring” view

3.2.2 "Logic” view

3.2.3 "User Interface” view

File Edit View 2
DEHS & % B (® Q@ |\ Ds | O & |+ MCXShape |
[ Eleciric wiring [ Cogic | User nterface]
MCXBoards | Rzem Temperatie [

B e + [P Q
= S A——
RN el - I By

P N e

-1 -

MCX06D  MCX0SLV

B
>
g
3
o

B\
=]
i

4

&

%59

E Conderser 1 [
o I o [ T

MEX152V  MCX08M

rifd
=B
L\

g

[ T —PE
™ T
MCX158  MCX208 b P
5 I e B
B @ =k

Remets OFF e
AI_NTC-10K AI_NTC-L... | J— T — fx
@ e — P

I

g

g

*
g

g
T
i
b
t

Analog Inputs

!

e

4

NI I
g +

4

8

AI_NTC-2K AI_NI100... 5} Serpy Fen [
@ oo |

@ e —
ALPTL000  AI_D-1V e ioawe

Define the type of each MCX's physical input and output and assign a virtual function to it.
For more info see 5.8 HOW TO configure I/Os.

}

3
5
e

E
b
g

g

5

e
b

92

2

File Edit  View 2
DEHS 4 2@

Components | Project Logic | User interface
Corelib -
=)
Rectangle Text
E IQ ONIOFF -|-—'_e
N
Circle Hotspot
. r
a
Line Image
-
Di4 - Low Level
SR
Component GT

SEL

B A =i -
MuL v r Ll

Connect the elements together in the "Logic” view to design your control logic.

Place and eventually connect the screen elements in the "User Interface” view to design your user
interface.
See 5.7 HOW TO create your User Interface.

MENU and KEYBOARD

The menu appearance and the usage of some keys are defined by a standard template and cannot be
modified using MCXDesign.

The menu elements and their position in the menu tree are defined with MCXShape.

Main keys' function in the main screen

« UP, DOWN, RIGHT, LEFT are used to navigate through the loop of screens according to what is
defined in MCXDesign

- ENTER to access the Main Menu
« Xto access the Alarm Screen with the alarms list
« UP held for 3s to switch the unit ON or OFF

In the Alarm Screen
. Xto exit
« ENTER held for 3s to reset manual alarms

© Danfoss | DCS (vt) | 2019.12
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In the Main Menu screen

« UP and DOWN to scroll through the menu

« ENTER to go one level down in the menu tree or enter into Edit Mode
+ Xto go one level back in the menu tree

In Edit Mode

« UP and DOWN to edit the value

« ENTER to save and exit from edit mode
« Xto exit from edit mode without saving

3.3 Area 3 - Property Property window of each component or of the project.
window To see the properties of an element, select it on the design sheet.
Danfosl
Property Value
[P ET_INVERSION_VALVEJ
E Type T_INVERSION_VALVE
Description
BorderCalor
FillColor
I Inversion Valve DI ResizeMode Mo resize -
=) CH/HP REQUEST CH CH/HP ACTIVE MODE (- | | Lne Thickness
SJ[DEFROST REQUEST ‘TD‘ ACTIVE DEFROSTI 4 % 290
ti INVERSION DELAY COMPRESSORS OFF (3 ¥ 520
DCDUIingtemper Wicth 308
DHaatlngtempari Height ns
ModeRequest | Params_Sys_HeatCool Param
Inversione Delay | Params_HP_ChangeoverDelay. Param
Dan managementwhile defrosting +L DefrostRequest | Defrost Request
! | Cooling tempera

12| BC326629593205en-000101 © Danfoss | DCS (vt) | 2019.12
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4.0 Debugger Run the Debugger by clicking on the Des button in the toolbar.
Click on [f# to stop it.

[ MCXDesignIDE - [C:A\Danfoss\Taols\MCXDesign\AppDesign\PROVA\PROVAmaxD] |

File Edit View ?
DEHS # 23R Q| @y O & | @ MCXShape

Resources | Components I Pru-jeu:.'t| | Electric wiring | Logic i_
1 1

When you run the Debugger:
« The Simulator is executed

« The Property window is used to show the input/output data of the selected element in the logic
sheet. The new function of the Property Window is signalled by the colour yellow.

[ MCXDesigniDE - [c\Danfoss\Tools\MCXDesign\AppDES GNP -
Fle Edt View 2
DEHS | % DR |H® Q@ W Db 2 5| » MCXShape
Logic Variable: value
LibMCK = - CoNCAT 2
|
= rype concat
|Sascrionen
7 =Saacaicizlon,
FormTem... SmallFor... IND 1] (STRING) | "Tests"
N2 [1] (STRING) | " 1"
S o s
FormHori... FarmVert...
L VALUES FROM THE ELEMENT
3 o1 - QN/OFF Mo our THAT SELECTED
V. - ALE 1IN THE LOGIC VIEW
SSEL
variable  VarText
o
S our
o m1
I (s I———
Tests
i

C61131_StandardLib @ —————— " ,L - i
B B =]
LG SQRT ol 1"} INO OUTE
"2" SNt
. . 52 MCXSimulatos CADANFOSTOOLSWN oviare ‘ =
i) EXP N - . 1
MCXSimulator RIGHT/£ONTEXT
cos s
Tan e
SR ROR
tz=iml (] ) )] (] ]
B B 1z s 48 6 a1
3w L ) el ()
RoL woo
Note:

« Remember to stop the Debugger before changing the control logic

- To see the values of User Interface data you must be in the right context. This means that you must
watch for the form that you want to debug on the simulator.

© Danfoss | DCS (vt) | 2019.12 BC326629593205en-000101 | 13
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5.0 HOWTO...

5.1 HOW TO create the PK
application file for MCX

5.2 HOW TO manage alarms

5.3 HOW TO add a resource

There are two ways:
1. Click the Save and Compile button on the MCXDesign toolbar

' MCXDesignIDE - [C:\Danfoss\Tools\MCXDesign\AppDesign\ PROVA\PROVA MGl e

File Edit View 2 —
DEHS £ 2@ @ | @il 2 =% MCXShape

Resources | Components | Pruject| | Electric wiring I Lagic | User interface \_

I II I

2. Generate & Compile from MCXShape

Note:

« The PKfile is created inside the BIN folder

« You can run simulator, etc from MCXShape as before. See specific documentation about MCXShape.
«+ You can run the Debugger from MCXDesign

Alarmsare configuredin MCXShape.You setthealarm name, reset type, delayand actionsin the MCXShape.
When you drag an alarm from the "Resources” into the logic area you retain all these settings.
You simply have to define the trigger condition (see next picture).

Pumps
NUMBER OF PUMPS
; STATUS |
DI5 - Evap Pumps Ovld +—t‘@ General pumps alarm = GENERAL ALARM i_
PUMP 1
0~ PUMP 1 ALARM (
0-=) PUMP 2 ALARM PUMP2
| | ON REQUEST

Some resources can be added from MCXShape and others from MCXDesign.

From MCXShape you can add parameters, alarms and strings.
From MCXDesign you can add virtual functions for I/O and status variables.

To add a new resource from MCXShape:
« Go to MCXShape

« Right-click over the Menu & Parameters, Alarms or Applications Strings area in MCXShape and add/
change/delete the resource.

E.g. to add a parameter:

o i O AToa WCXDE g ApPDeS g DemoA PP Dema PP 3
@ Fle Took 7 MCODesign -5 x
EETY LIRS

) | oson s

& B Ve MCXModel  Bowsn  Desoion

| DemoApp 10000 [Moxaos -] [no =] bemo appication
=8

& lond| Mens & Pwameers Ao | gt nput | g ot | Dt Outut | Ao Ot o [ Frctinsies

Paramcters | St Vatabis,

e Desowion e Ve Vae Uit Deomab Leve v

i
i
5
H

Tt Vaoes Bosdcas_Nas

B0

= e
NOYES

ot -k
Y07 | Resor dfat parametrs BETS

GeneraL

o

0
0
3 0
AL 0
A0F | Ao ey acte st OFF [
T
0
o
0
o

- [T5-ahvays actve

WOYES

I sermGs
SE | Sel akhess (odbus and CAN)
AU | Sers bouote (odbus)
CON | er seings (odbus)

01228469 184192258
e

01| Passwortlevel 1

L2 | Pasevordleve 2

103 | Pasevordleve 3 0 | s 0
.

s | saport 20 | %00 20 0
oF [Dfeures 00 [0 20 K

SEEEENEENE
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E.g. to add a string

File Tools 7

ZH% @ B4+ MXDesign

Applcation Data
Name Version MCX Model Expansion Deserption
MCXAPD 1.00.00 [MCX20B  ~ MCXADD
Compile & Upload | Menu & Parameters | Alams [ Digtal input | Anslog inpust | Digial Output | Anslog Output || Appication Sirngs | Functionalties
Code _Descrption Engish Haiizn Geman French ‘Sparish
1 No slams No dlams No alams No alams No alams
Add Row
2 ACTI ACTIVE ACTIVE ACTIVE ACTIVE ACTIVE
3 OK! Copy Row oK! oK ! oK ! oK ! OK!
4 press Paste Row press ESC to go back press ESC to go back press ESC to go back press ESC o goback press ESC o go back
B NO NO CONNECTION NO CONNECTION NO CONNECTION NO CONNECTION NO CONNECTION
6 Alt= D A= A= A= A= A=

+ SAVE changes
If now you go back to MCXDesign by clicking on the MCXDesign command that you will find in the
MCXShape menu bar, you will see the new resources available for the project.

To add a new resource from MCXDesign:
- To add Virtual Functions for I/Os, right-click on the Resources panel of MCXDesign
+ To add Status Variables, just add a Hotspot on the Logic sheet (see 3.1.2 Components)

Note:

When you add a new resource (parameter, string, alarm, virtual function), you also must define the
name of the variable that will be used inside the code and that must be unique. It is suggested to use
the following name conventions and to start the names with these prefixes:

Parameters: Params_*** (e.g. Params_Setpoint)
Alarms: AL_**¥ (e.g. AL_HighPressure)
Strings: DESCR_*** (e.g. DESCR_String)
Analogue Input virtual function: Al_¥¥** (e.g. Al_Temperature)
Analogue Output virtual function: AQ_*¥¥ (e.g. AO_Inverter)
Digital Input virtual function: DI_#*#** (e.g. DI_MainSwitch)
Digital Output virtual function: DO _*** (e.g. DO_Compressor1)

© Danfoss | DCS (vt) | 2019.12
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5.4 HOW TO create a special
component

5.4.1 HOWTO create a Hotspot .
v

5.4.2 HOWTO createa
Component

Hotspot variables.

To add a hotspot, follow the steps below:
1. Drag the hotspot into the working area

2. Assign the hotspot a name

in the Property window

A "Hotspot” on the main logic sheet (not inside a Box or a Component) is a variable in RAM
automatically exported to CAN and MODBUS networks.

Hotspots are also used to define input and output of the logic blocks and internal status

3. Assign the hotspot a DataType (INT, BOOL, etc) in the Property window

Available DataTypes | Size

Description

BOOL 1 byte Boolean value. It can take one of two values: 0 or 1.
INT 2 bytes Integer

UINT 2 bytes Unsigned Integer

DINT 4 bytes Double Integer

4. Assign the hotspot a type from Input, Output, Instance, ticking the right check box in the Property
window. Instance means an internal variable that is neither input nor output.
5. Connect the hotspot to the component you want (draw a line from the component to the hotspot)

To delete connection from a hotspot, select the hotspot and right-click to open the context menu.

@ MCKDesigniD - [Simone Ravazzola - Chtempippippmot | N ]

File Edit View 7

DEHS 426 (& Q@ |
Resources | Compenents | Project

5 & | @ MCXShape

| Electric wiring | Logic | User interface

[ Settings

-pad Alarms

Inputs/Qutputs

-\gal Virtual Functions

£ Status variables

g3 String Table

[ s Icon-image List

-- Parameter ID List
(&)

F-{A] Alarm 1D List

‘D y01 - ON/OFF

SystemOnOf
5 J

Delete Del

‘ Delete Hotspot Connection

Ungroup

Send to back

Bring to front

Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+v
Execution Order

Invert Polarity

Page properties:

Help F1

Component

I EN

2 DIRECTION

) RELOAD
JREG TYPE

2 SETPOINT
IWVALUE

) DIFFERENTIAL
) INTEGRAL TIME

(0 (6 (N (8 (F

| S—

ouT o

A Component is an element used to create a new component made of basic logic blocks.
A Component is a part of a library.

A Component is marked with a wall icon in the upper right corner.

SIMPLE PI REGi E%
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5.4.3 HOWTO create a Brick

To create a new Component, follow the steps below:

Open an existing library or create a new one

Note: You can run a new instance of MCXDesign to create a new component.

. Drag a component into the working area and double-click on it to enter the logic design view for
that component.

. Place the hotspots you need

. Design your logic, e.g.

1.

File Edit View ? e

Tout

AIFILTER [ExternalTemy
)

JEN

3] out

IEC61131 _StandardLib.

LoG SQRT w eF =

o NOWUn

. Exit from the Component creation mode using the .ﬁ button on the toolbar
. Give a new name to the component in the Property window

. Save and exit

. Reopen the project to see the new library and/or component

. A Brick is a component whose strategy is written in C++.

A Brick is a part of a library.

Brick A Brick has noicon in the upper right corner.

CHK AI ERR

$ IENN DUT?

To create a new Brick, follow the steps below:

1.

2.

3.

4.

Open an existing library or create a new one

Note: You can run a new instance of MCXDesign to create a new Brick.

Drag a Brick into the working area and double-click on it to enter the logic design view for that
component.

Give a name to the Brick (e.g. MyNewBrick).

Pay attention that the name of the Brick must be a valid name for a class in C language (no spaces
allowed).

Place the Hotspots that you need to define the input and output of the Brick, e.g.

: T ——
, MCXDesignIDE - [C:\Danfoss\Tools\MCXD:

Eile  Edit View 2

B - MyNewBrick

Corelib D

. = UT VALUE Type

v L
- T Description
otspof & IN [I] (INT)
WALUE [I] (INT)

LibMCK OUT VALUE [O] (DINT)

MCXPersi...

DEHS | ¥ 2@ h @ Q| @ |+ MXshape |

0 N O

. Eventually place the Persistent variables you need. Persistent variables are variables that are stored
in non-volatile memory. Persistent variables are loaded from Eeprom at start-up and are saved
when the special BOOL "Save” variable is set to 1 (see 5.11 HOW TO manage Persistent (Eeprom)
variables).

. Exit from the Brick creation mode using the .ﬁ button on the toolbar
. Save (and generate the code)
. Go into the library folder and edit the file <name_of_the library>_Brick.c with your C++ editor.

Note: The *_Template.c file is automatically generated at each save, therefore use it only as
inspiration. All your logic must be inserted into the <name_of_the library>_ Brick.c file which is
created only once.

© Danfoss | DCS (vt) | 2019.12
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5.4.4 HOW TO create a Box

b You are viewing: Simone Carnielli's Desktop

|H|’ *CAUzers\U252625 Development\Software Modules\NECDS \swd\Test Area\My

File Edit Search View Encoding Language Settings  Macro  Run P-Iu
IH& 3 £ W28y 22|l

Extensionlib_ Bnck.c | &) AGF_sesourcesc| & MyLibrarg_Brick.c [l MylEean: Br

VALUE + INj|

9. Finally, add into the library folder the images to be shown inside the brick (img<name_of_the_
brick>.png) and in the Resources tree (<name_of_the_brick>.png).

A Box is a way of grouping together a part of logic made not only by bricks or components,
but which also includes parameters, input and output.

A Box is not part of a library but is a part of your project. To reuse a Box in other projects
you can simply cut and paste it.

A Box is marked with a box icon in the upper right corner.

Master Slave Control )

UNIT STATUS
REMOTE OFF STATUS ¢
S UNIT IN ALARM STANDBEY STATUS ¢
=) ROOM TEMPERATURE NO MASTER ALARM(

UNIT IN SUPPORT
UNIT IN SUBSTITUTION ¢

SRR —

To create a Box, follow the steps below:
1. Drag and drop the Box component into your working area

2. If you have already designed the logic that you want to include in the Box, select the elements that
you want to be put into the Box; otherwise go to point 4.

3. Right-click and cut or copy the selected elements

4. Double-click on the Box to open it

5. Paste the elements or create a new logic inside the Box

6. Exit from the Box creation mode by using the ﬁ button on the toolbar.
Once created, you can open a Box by double clicking it.

Enable

Disable
Box

SkipBox

If you place the EnableDisableBox brick inside the Box, you can connect the Box with a
Functionality defined in the Functionality Tab of MCXShape. When that Functionality is not
enabled, the software code defined in the Box is not compiled. It is used to save memory
resources in complex applications.

To connect a box with a Functionality, see the Help of the EnableDisableBox.

If you place the SkipBox brick inside the Box, you can skip the execution of the software
code defined in the Box when it is not enabled. It is used to reduce the main loop time of
your application.

The use of this brick does not reduce the memory used by your application (see
EnableDisableBox).

18 | BC326629593205en-000101
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5.4.5 HOWTO create a Frame

5.4.6 HOWTO create a Screen

5.5 HOW TO change the
blocks’ execution order

features.

Frame

To create a Frame, follow the steps below:

1. Drag and drop the Frame element into your working area

2. Drag the bottom right corner of the Frame to resize it and move the Frame behind the logic you
want to highlight.

3. Using the Property window of the Frame, define the Frame’s appearance; and set the Description

A Frame is a way of defining a comment to a piece of logic, which is useful to describe its

and FillColor fields, e.g.
TEMPERATURE CONTROL Froperty Value
Frame_1
|1N1 Temperature Control & _ Type [1] Frame

'INZ ouTl

.JEnah\E

=lLoooTime

CoolingOut

=ITemoeratur HeatinaDut

[Resultantd

MAX
N auT
1Nz

Description [I] TEMPERATURE CONTROL

porserclor 1] (coor

FillColor [1] (color)

ResizeMode [1] (int) Stretch -
LineThickness [I] (int) 10
% [1] (int) 540
v [1] (int) 70
width [1] (int) 300
Height [I] (int) 64

Screen

be opened by double-clicking it.
A Screen is characterised by having some special hotspots used for creating a loop of

Screens.

A Screen is a special component available only in the User Interface view. It is used to
create loops of user interface screens.
A Screen is like a Box but contains a screen and eventually some logic. As with a Box, it can

See the next section for information on how to create a Screen.

To view the logic of the blocks’ execution order and/or to change it, right-click anywhere in your
current logic view and select "Execution Order”.
A new window will open showing the list of all the logical blocks and hotspots used in the current
logic view, sorted according to their execution order.
You can change the position of the elements in the list, thus changing their execution order in two

ways. Select one element in the list and use the "Move Up”and "Move Down" buttons to position the
element in the desired place or use the “Move to Index” button to move the element directly to the

specified position.

Execution Order @ =

Function List

MName Type Description Index -

SystemUnitInSubstitution Hotspot 26

SystemUnitInRemoteOFF Hotspot 27

NOT_2 NOT 28 1 MASTER SLAVE CONTROL

IconStatusCoolingValve Hotspaot 29 —

GT_3 GT Greater than 30 :

COUNTER_FAN COUNTER 3L — || Master Slave Control NB‘

MUX_COMPRESSORS MUX Multiplexer 32 : 1

MUX_FC_TS MUX Multiplexer 33 ! N STALUS

MUX_CW MUX Multiplexer 34 re| il REMDIE Ofb S TAIUS 6

Compr_General_Alarm Hotspot 35 = ——E:- UNIT IN ALARM STANDBY STATUS 'T

DamperlsRunning Haotspot 36 —r ROCM TEMPERATURE NO MASTER ALARM:E
1 UNIT IN SUPPORT 5

LOOP_TIME_1 LOOP_TIME 22 I( UNIT IN SUBSTITUTION (2

THREE_PTS_VALVE_1 THREE_PTS_V... 3 Points Valve 38 | 1 =

SystemEnablelUnit Hotspot 39 .

OR_4IN_1 OR_4IN 40

Temperature_Regulation Box 41

Humidity_Control Box 42

CondensationControl Box 43

HeatingControl Box 44

Compressors_Control Box 45

FreeCooling_Control Box 46

Two_Sources_Control Box 47

Master_Slave_Control Box 48

CWCoolingvalveValue Hotspot 49

MAX_2 MAX Maximum func... 50

FanWorkingHours Hotspot 51

COUNTER_COMPR1 COUNTER 52

CompressoriWorkingHours Hotspot 53

COIINTFR HFEATTNG CONINTER sa

(% @ Mowe To Index
i 1
[ Apply l [ Cancel ] @I
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5.6 HOW TO manage
commands

5.7 HOW TO create your
User Interface

5.7.1 HOWTO create a Screen

To send a command to a block, use the MCXCommand element in the LibMCX library and connect it

to the input of the block.

MCXCommand 1 +

Right-click on the MCXShape menu and Edit an existing menu line or create a new one; in the OUT
Code field, type the same name of the MCXCommand.
When this menu line is selected and executed, an impulse will be sent to the block input where the

MCXCommand is connected.

— A Screen is a special component only available in the User Interface view. It is used to
[ create loops of user interface screens.

Screen

Box, it can be opened by double clicking it.
A Screen is characterised by having some special hotspots used for creating a loop of

Screens.

To create a Screen, follow the steps below:

A Screen is like a Box but contains a display screen and eventually some logic. As with a

1. From the Corelib library, drag and drop the Screen component into your working area

| MCXDesignlDE - [C:\Danm&m[)eﬂgn\ﬁpp griCl i GDSECunhnﬂCTuse{'unﬂ

o5l File Edit View 7

DEHS $ 2B |a e

Components [project

MCXShape

Loegic | User interface

Corelib
2 @
Rectangle Text Circle
]
Hotzpot Line Image

13

2. Double-click on the Screen to open it

3. Drag the User Interface components you want to put into the Screen into the screen working area.
You can use ready-prepared templates or create your own custom screen.

MCXDesignDE - [CA ignA el
a Ele Edit View 2

DEHS & @A @ Q| @ | Moshpe
Resources| Components Logic

Corelib B

@

Rectangle Text Circle

(@ rerams vanseome__ &

Hotspot Line Image ] %

. . 3] %] SystemonOFf %

Component  Brick Screen E D SystemUnitStandby %

E [ systemunitimalarm % LCD DISPLAY CLOSE CONTROL

o | e A

[ rumidity Setpoint %
LibMCX
[d oo g
MCXPersi... FormTem... Smallfor...
k| [ suepiyFanoutpo %
Variable  VarText  Varlmage lon
4 ouTg————— 1

IEC61131_StandardLib P N2

2 0N

oR

|| B SN . o Ing
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The User Interface components that you can use are the following:

« LCD and LED display templates already prepared for MCX display, taken from the
DisplaylnterfaceLCD and DisplayInterfaceLED libraries.

Example of available templates:

L
Ll
1
Ll
1

| LCX06C DISPLAY
1

VALUE

OF

|o~

2CLOCK

COMPRESSORS

L
5 HEATING
3 PUMP
FAN
COOLING

VALVE

| McxosC DIsPLAY

[ LCX06C DISPLAY V2
TEXT

2 VALUE
DECIMALS

CLOCK—
COMPRESSORS
HEATING

PUMP

FAN

COOLING
VALVE

LISTVIEW : NUMBER OF ITEMS (0=NO LIST,MAX 6)
ITEM 1 DESCRIPTION

ITEM 1 VALUE (TEXT FORMAT)
ITEM 2 DESCRIPTION

ITEM 2 VALUE (TEXT FORMAT)
ITEM 3 DESCRIPTION

ITEM 3 VALUE (TEXT FORMAT)
ITEM 4 DESCRIPTION

ITEM 4 VALUE (TEXT FORMAT)
ITEM 5 DESCRIPTION

ITEM 5 VALUE (TEXT FORMAT)
ITEM 6 DESCRIPTION

ITEM 6 VALUE (TEXT FORMAT)

O G 0 A

{LCD DISPLAY {LcD DIsPLAY | LcD DIsPLAY
L | L)
L n % 1
| tay . f
JS‘DB\’ L
] ;m g
L] | | 3
¥ a
? =]
I I ¢ a
i =]
i " J J 1 2
| .| s
1 | i
1 | s
1 '! :
. '
P DECIMAL NUMBER VALUE 1
LCD DISPLAY  MCX06D | LcD DISPLAY ¥ DECIMAL NUMEER VALLE 3
! ? DECIMAL NUMBER VALUE 4
1 P DECIMAL NUMBER VALUE 5
I Pl i DECIMAL NUMBER VALUE 6
LS

| Mcxo6C DISPLAY

g TEXT B
VALUE B
DECIMALS B

4
"

Ic

{°c

[

¥ TEXT A

§ VALUE A

I DECIMALS A —
1
1

ITEM 3 DESCRIPTION
ITEM 3 VALUE (TEXT FORMAT)
ITEM 4 DESCRIPTION
ITEM 4 VALUE (TEXT FORMAT)
ITEM 5 DESCRIPTION
ITEM 5 VALUE (TEXT FORMAT)
ITEM 6 DESCRIPTION
ITEM 6 VALUE (TEXT FORMAT)
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« Elements to create your own screen taken from the library LibMCX:

FormTemplate

To design your own screen for 128x64 pixel LCD displays (MCX08 or higher and MMIGRS)

If Fixed=0 in the Property window, you can move the form while keeping the other elements that
you have placed in the form fixed.

SmallFormTemplate

To design your own screen for 98x64 pixel LCD displays (MCX06D).

If Fixed=0 in the Property window, you can move the form while keeping the other elements that
you have placed in the form fixed.

Variable

To display a variable on your screen.

Set the following properties in the Property window:
« Name: name of the variable used in the source code
« Decimals: number of decimal places

« Font Size: 1 (small), 8 (normal ), 16 (large)

- Width: width of the variable

FormHorizLine
To draw a horizontal line.
Set the length of the line with the Width property in the Property window

Iiil

LN
-

3

FormVertLine
To draw a vertical line.
Set the length of the line with the Width property in the Property window

VarText

To display a string into your screen. The text of the string can be written directly in the Property
window in the Value field, writing the text between double quotes.

However, to manage multiple languages, it is suggested to create the string in MCXShape. After
creating in MCXShape, the string will be available among the String Table Resources in MCXDesign

Varlmage

To display an icon into your screen.
See 5.7.4 HOW TO manage icons

ProgressBar
To visualize the progress of an operation

BR B AR

4. Connects the hotspots of the elements above to resources in your project and eventually adds the
logic you need.

5. Give a name to the form.
If the name used here is also used in the OUT_CODE property of a menu line in MCXShape, then
the screen is linked to the menu (see 5.7.3 HOW TO associate a screen to a menu line).

Important Note:

At the minimum, your user interface is made up of a main screen, which is shown at start-up.
The main screen is defined by the name "MainForm” in the Property window.

It is mandatory to have one MainForm.

Froperty  Value

Description

Fixed YES

"STEPFER
"Pressure Fo"
"Temper. To"
"Temper. 52"

"SuperHeat"
"SH Reference’
"Request Pos,"
"Actus! Pos."

4
6. Exit from the Screen creation mode by using the L= button on the toolbar (the name of the form
will be automatically assigned to the Screen).
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5.7.2 HOWTO create a loop of
screens

5.7.3 HOW TO associate a
screen to a menu line

A loop of screens is a set of screens connected by the UP, DOWN, LEFT, RIGHT keys.

To create a loop of screens, follow the steps below:

1. Create the screens you need

2. Connect the screens in the desired order, drawing a connection line from the hotspot of the key
you want to use for navigating in the loop to any of the input hotspots of the next screen.

Arrow keys hotspots : connect the
keys that you want to use for

Input hotspots : connect the arrow
navigating in the loop to the hotspot

keys from another screen to any of
these points

E.g. Loop made of two screens, UP and DOWN key to move from one to the other.

ITMainForm QJ

fFuncti onStatusForm g"
(=

.:__3

You can add new screens or a loop of screens, associating them to specific menu lines, created with
MCXShape.

1. Right click on the MCXShape menu and edit an existing menu line or create a new one

2. Inthe field OUT Code, type the same name of your screen created with MCXDesign

[# MCXDesigniDE - [MOX Shape - Filename: CADanfoss\Tools\MCKDesign\AppDesign V201 DernoEXV_01.00 D0\0emoEXV_01 00,00\ Demob)]

File Tools ?

O HS @ B Y| MODesign

Application Data
i . Name Version MCX Mode! Expansion Description
DEMOEXV 1.02.0045 | MCX061V NO Demo EXV

=-@ Main Menu

[ ALA - Alarms Menu settings
& 106 - Login
PAR - Parameters
1/0 - Input/Output Label MYM
SER - Service
£ NG - Language Description MyMenu
£ MYM - MyMenu Level

Enabled

I Out Code

Variable Name

Functionality |

pins
Language Description

English WyMenu

Halian WyMenu

German WyMenu

French WyMenu

Spanish MyMenu
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=R
Property Value
my_screen
LCD DISPLAY GENERIC VIEW vpe TetemUlCenericview

Description
ViewTitle [I] (STRING)
Display&value [I] (INT)

DisplayBvalue [1] (INT)

DisplayCvValue [I] (INT)
DisplayDValue [I] (INT)
DisplayEvalue [1] (INT)

DisplayFvalue [1] (INT)

DisplayADesc [1] (STRING)
DisplayBDesc [1] (STRING)

5.7.4 HOW TO manage Icons 1. Drag the Varlmage component into the Screen

2. If you want to use one of the images already present in the project, jump to the next point.
If you want to create a new image, from menu “File & Add Image to Project.” select the new bitmap.
It will be automatically copied into the App/image folder of your project and made available.

3. Allthe available images are listed in the “Icon-image List” within the Resources panel.
Drag the desired icon into the Screen and connect it to the IconIndex input of the Varimage
element.

4. Use the IconStatus input of the Varimage element to make it visible (1) or not (0)

File Edit View 1
DEHS 2 A9 @ WD £ # | = MCXShape
Cs Project Logic
@£ Settings 1 RTC INFO
i-fad Alarms
(#-Jig] Inputs/Outputs FMT TIME 4
&-{gg Virtual Functions FMT DATE
-3 Status variables DAY S
#-{gg String Table MONTH &
i veAR &
=-ile Icon-image List g
H # logo WEEKDAY &
: I service1
| ssorls SSEL
1 ice16 (4 V01 - SystemOnOff
unis L fs
i I defrost16 £2.5/) ~§No our
~{ heater16 ON " -2 IN1
- fanis V02 - UnitNodeID
Il pump16
I& alarm16
& e L T
V06 -
~{l thermo =
Ie dehumid i R
L
B Keylock ; SEt - Setpoint %
Ie serr1 = SET
- B o Sl S
 homid L LI GBB . 0T er
& humid_A i POSTIeM TEHAWD N00.3
I8 clock16 D VL]
|- sET GT
-4l complcon
H Ie StartLogoDX = PN 0
#-(P) Parameter 1D List = LB
#-(A) Alarm ID List
Ie alarmig

Note:

« To change an image in a simple way you can simply edit an existing one with a Bitmap editor,
retaining its name.

- To delete an existing image (or change the name of an existing one) edit the "images.xml”file inside
the "images” folder.
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5.7.5 System ON/OFF To function properly, the Ul always needs the “System ON/OFF” variable, even if it is not connected to

anything.

m SystemOnOf

MCXO06C DISPLAY

WALUES

CA\Danfoss\Tools\Se

Edit  View 1

EHS @

Resources | Companerts | Project Logic | Userintefacs|
=3 Settngs

i =3 PAR- Perameters
i £+-E3 CFG - Unit Config
{3 TEM- Temperature cortrol

Descrption

-3 GEN -Generale ] ONIOFF @ BorderColor
£3 PAS - Password FilCale
=-igd StU - Setup el
ONOFF Resizeliode | No resize
Restore default paramet| Line Thickness. 1
SEr - Config seriale
£ ALA- Corfiguration B 20
Marms e 70
Inputs /Outputs. Vidih 10
Status varisbles TR 5
-

(1] DI4- Low Level

)
5
|3
pE O

[ e— ,—; DO2- Water Valve

5.8 HOW TO configure I/Os + Go to the Electric Wiring View

« From the Components panel, select the type of MCX you want to use and drag and drop it into the
working area.

File Edit View

DEEHS %0 @R|(® Q| @ |bsli| 2 &+ MKhape |
Resources | Components | Project Electric wiring |Logic | User interface

MCXBoards =

LCX08C MCX06C

m

MCX06D MCX061V

@ m L -HTC V05V

MCX152v MCX08M CIEIR-NTC 0-1V,0-5V
CL-NTC,0-1V,0-5V

CILB-NTC 01,05V
8

MCX15B MCX208

=
0
bod
-
]
]

mn

1NdNI SOTYNY
1NdLNOo DOTYNY

Analog Inputs

AI_NTC-10K AI_NTC-1...

[
LNdNITVLIDIa

it
o
=
=
-]
3
=
S

AI_NTC-2K AI_NI100...

AI_PT1000 AI0-1V

Note:

- If you press F1 when the type of MCX is selected in the Electric Wiring view, the datasheet of the
corresponding MCX is displayed.

- If you right click over an MCX15x or MCX20x board, you can easily switch to another model through
the menu “Change Device". All the valid I/0 connections will be maintained, and you do not need to
rewire them. It is used to facilitate the switch to the new models: to the PV2 version with same 1/0s
but additional memory or to the new generation of B2 controllers.
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MCX15B

CXiM-Universal 2 =,
C1r 3l Universal 5

1 Universal

XL Universal

1L -Universal

CX-Universal

CALER-NTC 0-1V.0-5V
C1EIB-NTC 0-1V,0-5V
=1 I-NTC 0-1V,0-5

;' ~CAB-NTC 0-1V0-5V

i

Find...

1NdNITvLIDId

Find next E3
Delete Del

Delete Hotspot Connection

Ungroup

Send to back

Bring to front

Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+v

Execution Order

Invert Polarity

Change Device * MCX15BPV2
MCX1582

Page properties
Help F1

- Define the type of each I/0 connecting the available types to the physical I/0.
An automatic check of the connectable types is performed. It is not possible to assign a type that is
not managed by the specific hardware.

For example, Al2 is assigned to be NTC-10 K Ohm.
g LE . c
File Edit View 2
INEHS | %@ &G © @Dsli| 2 S| = MOXShape
Resources | Companents | Project Electric wiring | Logic | User interface

MCXBoards — -

LCX06C MCX06C

MCX15B

MCX06D MCX061W

MCX152v MCX03M A

MCX15B MCX20

0-10V-@LIsE)-
0-10V-gL1e%)
PWM,PPM - @Ie1>

m :‘]\'” e gy ! !-J-ﬂn?vem: = z 0-10V.
L A A niversal 3 -10V - @:1ey:
it fx Q - ey ; s

Analog_Inp)

AI_NTC-10K AI_NTC-1...

« Finally, assign a virtual function to the I/O.
Virtual functions are available in the Resources panel (see 5.3 - HOW TO add a Resource).
Virtual functions only refer to the input/output function (e.g. room temperature, compressor speed
control, fan speed control, etc.) without any reference to the physical location of the input/output in
the MCX.

File Edit View 2

IDEHS| % @R Q@ |\ Dali| S 5| = MCXShape |
Resources | Components | Project Electric wiring | Legic | User interface | Property. Value
E3 Settings o AL_RT

[ | MCXVirtualAL

Description Temperature

MCX15B

Al value [0] ()

-~ Gl-Universal
W Temperane ; =

o1
0-10V- @5

1Nd1NO SOTYNY

v
LD -NTCO V05V
CLB-NTC 0-1V05V.

-NTC 0-1V,0.5V

Status variables
&3 String Table

CLLLB-NTCO V05V
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5.8.1 Analogue Input

The following types of Analogue Inputs are available:

Note: On the other MCXs use the brick 0 -5V
also for ratiometric types.

AINTC-10K |
NTC-10K NTC 10K Ohm at 25 °C ,fx 0 *T
. Al NTC-100K
NTC-100K NTC 100K Ohm at 25 °C s fx O D
. AINTC-2K
NTC-2K NTC 2K Ohm at 25 °C o o e
. Al NITODOTKS
NIT000TK5 NI 1000 Ohm at 0 °C ,f’x O *.
PT1000 Ohm at 0 °C |m ETTo00
PT1000 On MCX061V, MCX152V, MCX08M2, MCX15-20B2 fx o s
use the input type PT1000_HR. L 2
Al 4-20mA = l
4-20mA L £ L. ®
Al D-20mA T
0-20mA  fx LF P
AlD-TV L
0-1Vv "fx T *
AlD-5V
0-5V I o L__ ’-‘
_ 0/5 V without internal pull-up resistor for high Al O-5V NOP
0-5VNOP impedance inputs. ' fx L *‘|L
AlD-10V FE
0-10V s L_. o+
Al ON/OFF
ON/OFF To use Al as DI  fx —— -
Al NTC-TABLE NTC-TABLE 1
' fx U *
To add custom NTC (up to 3 types). AINTC-TABLE-2 TC-TABLEZ 1
NTC-Tables The NTC tables are in the file App/ IOUtils/ ,fx O *
CustomNTCxParameters.c file in your project. -
AINTC-TABLE-3 TC-TABLE-3 1
fx ) L
To add custom PT1000. . Al PTI000-TABLE 1000-TABLE 1
PT1000-Table | The PT1000 table is in the file App/ I0Utils/ 'fx @ ’.,
CustomPT1000Parameters.c file in your project. :
For PT1000 sensors on MCX061V, MCX152V, Al PT1000 HR 01 LlLion al L
PT1000 HR MCX08M2, MCX15-20B2. Improved resolution. 'fx ‘ *
For 0 - 5V ratiometric sensors on MCX061V,
MCX152V, MCX08M2, MCX15-20B2. Improved |.*\| 0-5V RATIO l}jl.u—sv RATIO 1
0-5VRatio | resolution. fo =) -
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Analogue input properties
When you configure Analogue Input, you must also set the following properties in the Property panel:

Property Value
Name Al_0-3W_1
Type Al_0-5Y
Description

FUNCTION [1] (INT)
DECIMALS [I] (INT) 1

MINIMUM [I] (INT) 0,0

MAXIMUM [I] (INT) 33,0

PERCENT [I] (INT) 10

CWERRANGE [I] (BOOL)
BOARD [O] (AI_TYPE)

Decimals: number of decimals.

Minimum: minimum value that the input can assume.

Maximum: maximum value that the input can assume.

Overrange: 0 or 1. 0 means that it is not permitted to exit from the min-max range: an alarm is
generated in this case.

Per cent: only for active probes. Use Per cent=10 to reduce the input range of the probe by 10%.
Per cent=10 must be set for ratiometric pressure transmitters whose input ranges from 0.4 - 4.5V.

5.8.2 Digital Input and Digital You have two different objects to define Normally Open or Normally Closed contacts:

Output DI-NO DI-NC
" y
k= enpx = e
DO-NO - DO-NC .
e A

1fx * 0 fx s

Note: You can easily switch from one type to the other after you have connected a normally open or

normally closed DI/DO by simply right-clicking on the object and selecting "Invert Polarity”.

5.8.3 Analogue Output The following types of Analogue Outputs are available:

A 01V

o-1v fx V *
AO0-5V

o5y L fx Vv *
AQ0-10V |

o

) . EXV &

EXV Electronic Expansion Valve ,fx . o *.
PWM iluln

PWM Pulse Width Modulation ,fx ’.c
PPM il

PPM Pulse Position Modulation rfx * !

FRE F Modulati e (][’ l

Q requency Modulation ,fx JUbL ’. |
Electronic Expansion Valve (for MCX061V and EXV 5 ADEXV 1
EXV MCX152V only)  fx g -
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5.9 HOWTO add an The MCX and the expansion are connected via CANbus: they must be configured to have different
expansion CAN ID and equal baud rate. Refer to the specific manual for the hardware requirements of a CANbus
network; remember to activate the R120 Ohm line termination on the first and last element of the
network by making a bridge (short circuit) between connectors CANH and R120 of the first and last
network nodes.
To add an expansion to your project:
+ Go to the Electric Wiring View
« From the Components panel, in the MCXExpansions section, select the type of expansion you want
and drag and drop it into the working area.
Note:
« LCX06C is not able to manage an expansion (it is not equipped with CANbus communication). If you
add an expansion when your main board is LCO6CX, you will get a warning at when compiling.
+ You can use MCX061V and MCX152V as I/0 expansions except for their EXV output.

MCXDesignIDE - [Simone. ~ CADar pansion | nsion.mex!
File Edit View 7
DEES| % L@ @ R|@ @Dl | 2 A |+ MOshape
Resources| Components | project Electric wiring [Logic | User interface]
MCxBoards
77777777777777
- RO o-ToV A1
LCX06C ~ MCXOSC ~ MCX06D  MCX061V Caoling Valve e PN
=)
MCXIS2Y  MCX0SM  MCX1SB  MCX208
> =
/" ™) z
O e e -
b q ) ] 8
E g
EXCOSD  MCXOBM_... MCXLSE_... MCX20B. ... B g 3
o I — 1 2 &
\ v, [51] on/off fx o
Analog_Inputs S DI 1= ]
Scm e 9
o z
AL_NTC-10K AL_NTC-1... ALNTC-2K ALNI00... i e
5 3
S
<
[
B B A R
AI_PT1000 AI_0-1V AL_0-5V AI_0-10V *Except PT1000
“"Excapt FTIO0ONTC
B
AID-SV_... ALO-20mA AL4-20mA  AI_ONOFF p ~
E&aﬁ**\*/**ﬁﬁ?xa
~ &
Analog_Outputs Heating Valve fx h
il
(] P esterna z
AD_O-IV  AO_O-5V  AO_0-10V  AO_PPM i STEE go
fx ) * 8
g
: :
=y ATTEXC
Ao AoFER  ASEX/ N el g
g
Digital Inputs b DITEXC g
(o] General Alarm x —t z
:
oL oimo g
=
Digital_ Outputs
= @
om0 bonc 2% *

Note: The word “Expansion”is added on the right of the expansion type to distinguish the expansion
board from the main board.

« Configure the expansion I/Os as you would do in a normal MCX
+ Inthe Logic view it is suggested to add the ExpansionManager brick taken from the

ExpansionControlLib library. Without it, the expansion is supposed to have Node ID=10 and it is not
possible to generate an alarm in case of lost communication.

File Edit View 2
DEHS| ¥ B@ R Q@ W Dsli| 2 # |+ MCXshape |
| Electric wiring | Legic | user interface

BYIE_SWAF AND_&IN  IN_RANGE RIC_UATA

GET_BIT_... PUT_BIT... CHECK_V... a

ExpansionControlLib

- Configure the Expansion Manager input pins:
— EN: expansion enable (0=NO, 1=YES)
- NODE ID: expansion address in the CANbus network (default=10)

« Connect the Expansion Manager output ERROR pin if you want to generate an alarm when the
communication with the expansion is not working. The ERROR pin must be connected to a special
alarm created in MCXShape, whose variable name is AL_Exp_NoLink.

Compile 4 Upload | Menu & Parameters| Alams | Digtal Input | Analog input | Digtal Ouiput | Analog Output | Application Stings | Functionaities |

Code  Descrption Enable  Resst  Perod  Statup  Steady  ActvemOFF AamRelay  Waming Buzzer Wodbus Address {ADU) Functionaity Varable Name

AD1 |General alam [1 [ IE [0 lo 3 ] B [ 8 ] 1901 08 | AL Gen

ED1  |Temp Sensor Faut 1 [ IE lo lo | | B\ B\ 1901 .09 | AL_Prabe

S E-=rsion No Link: 1 [ IE [0 [10 | | == 190110 | | aeprounk |
e —
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5.10 HOW TO search for a
resource

5.11 HOW TO manage
Persistent (Eeprom)
variables

Example of “Expansion Manager” configuration:

EXPANSION SETTING

CANNodeIDValue

CAN NODE ID
- ADD

NODE 1D

EXP - Expansion Mo Link +

For an exhaustive example of expansion usage download the application “DemoExpansion” from the
MCX FTP area.

Select the resource you want to search for and press the search button )i on the toolbar.
File Edit View 7?7 r—"
DEHS % 2R & Q| @D ﬁ-,-’-'&'»mcxsmpe

Components | Project c wiring | Logic | User interface

The result is a message listing all the views where the resource is used.
Go to that view and press "Search Next” _{-& to highlight the resource.

Persistent variables are variables that are stored in non-volatile memory (Eeprom). They can be created
only inside a Brick: see 5.4.3 HOW TO create a Brick.

Persistent variables are loaded from Eeprom at start-up and are saved when the special BOOL “Save”
variable is set to 1.The value to be stored in Eeprom must be assigned to the special DINT “Data” variable.

Example:
1. Add a persistent variable to a new brick as in the following example. The name of the variable must
be DATA.

@ MCXDesigniDE - [Simone Ravazzolo - CADa x gn\AppDe;ign\Mcxmsign,nemanﬁfm.npminnt\nempmimmm;h']_ [E=EE
Fle Edt View 2

DEES ¥R Q@ (W 2 F | =+ MCGhape

Components Logic Property  Value
Corelib =
. 3 [rvee | McxPersistent
&
Description |
Hotspot [En} ‘
@
.......................... f
LibMCX i EE DATA !
o e DS |
RESET)
MCxPersi... <]

2. Exit from the Brick creation mode using the ‘_‘h_i button on the toolbar.
Save (and generate the code) using the H button in the toolbar.

The resulting code after saving the library is in the LIBS folder and
is called <name_of_the_library>_Brick_Template.c. It looks like the following:

struct DemoCOUNTER
{

// public

BOOL EN;

DINT OUT;

BOOL RESET;

// private
DINT DATA; //copy of the value saved in eeprom
BOOL SAVE; //flag to trigger data saving in eeprom

void Init ()
{
}

void Main ()
{
}
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3.

Copy the template into the *_Brick.c file and add the logic you need.

Note: The *_Template.c file is automatically generated when the brick is saved, therefore just use it
as inspiration. All your logic must be inserted into the <name_of_the library>_ Brick.c file which is
created only once and will never be overwritten.

Example of how to store in non-volatile memory the running time (seconds) of one element of your
units. The time is saved every 20 minutes. Note that a higher frequency could affect the non-volatile
memory lifetime.

struct DemoCOUNTER

{

// public

BOOL EN; // enable counter
BOOL RESET; // reset counter
DINT OUT; // counter output

DINT DATA; //copy of the value saved in eeprom. NOTE: it’s a special
variable, don’t change it

BOOL SAVE; //flag to trigger data saving in eeprom. NOTE: it’s a
special variable, don’t change it

// private
TTimerSec _tm; //timer declaration

BOOL status;

// subclasses

volid Init () {
_status = 0;
SAVE = 0;

}

void Main ()

{

if(EN == 1) {
if (_status == 0) {
_tm.Start();
_status = 1;

}

if (_tm.ElapsedSec() > 20 * 60) { // save every 20 minutes
DATA = DATA + tm.ElapsedSec(); // update with last counting
SAVE = 1;
_tm.Start();

}

OUT = DATA + tm.ElapsedSec();
}

else { // EN == 0
if(_status == 1) {
DATA = DATA + tm.ElapsedSec(); // update with last counting
_status = 0;

}
OUT = DATA;

}

if (RESET == 1) {
DATA = 0;
OUT = DATA;
SAVE = 1;
RESET = 0;
_tm.Start();
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5.12 HOW TO manage
internal EEV driver
(for MCX061V and
MCX152V)

For an example of how to manage the Electronic Expansion Valve driver, download the application
“DemoEXV” from the MCX FTP area at www.danfoss.com/mcx.

The main steps are the following:

1. In the Electric Wiring view select MCX061V or MCX152V: these are the MCX models equipped with
internal stepper motor drivers.

2. Configure the stepper motor output EXV1 and/or EXV2 connecting it to the AO_EXV analog output
type.

3. Define the virtual function associated to the output (Stepper Motor Position in the figure below).

(@ Mem swieh commang —Jx — e 3
DFENC P DI 3
i

|k

ept PTI000
**Except PTI000,NTC

EXV o AD 4
@ Stepper Motor Positian : fx ¥ ]

i I

B0 Alarm \DD—N-D DO 1
\-—+—‘—yﬁc . —— Q%

4. In the Logic View use the StepperMotorDriver brick from the ExternalDevicesLib library to configure

the driver.

| STEPPER MOTOR DRIVER

19 STEPPER ID

1 _i BATTERY ALARM ENABLE
‘D VLT - Valve Type +—|—fv.aws'rvPE

3550 ) STEPS (VALVE TYPE = 5)
150 - SPEED (VALVE TYPE = 5)
150 5/ MIN SPEED (VALVE TYPE = 5
250 5 MAX SPEED (VALVE TYPE = 5)
mo? CURRENT (VALVE TYPE = 5)
100 -2} ACCELERATION CURRENT (VALVE TYPE = 5)
0~ HOLD CURRENT (VALWE TYPE = 5]
5000 5 ACCELERATION RATE (VALVE TYPE = 5)
Zji DECAY TYPE (VALVE TYPE = 5)
3= STEPPING TYPE (VALVE TYPE = 5)

StepperMotorConfigError

ACTUALPOSITION & StepperMotorPoverFai
CONFIGURATION ERROR 5
POWER FAIL CLOSURES

T StepperMotorBatteryFaill
— 3

BATTERY FAIL(=
BATTERY WARNING |

DRIVER FAULT-

StepperMotorDriverfault]

5. Now you can use your virtual function Stepper Motor Position to set the valve position.

As described in the following example, the valve position can be set by a parameter or by the result
of a calculation, like the one for controlling the Super Heat. In this case you can use the Super Heat
brick from the HVAC library. This library can be downloaded from the MCX FTP site. See 2.2.6 Import
an existing library for information about how to add a library to a project.

SUPERHEAT CONTROL

=) TO TEMPERATURE VALUE
=) TO TEMPERATURE FAULT
-) 52 TEMPERATURE VALUE
) 52 TEMPERATURE FAULT
J SH OFFSET

=) MAIN SWITCH
—= KP MIN
= KP MAX
20 —=) TN INTEGR TIME SH WALUE =

305 KPTO SH REFERENCEG
30 -2) SH CLOSE VALVEPOSITION 2—
30 -2 sH MIN RELAY OUT-;(
80 -5 sH MAX
[l moP TEMP
00 =) 0D MAX
02 0D MIN
5 -2) STABILITY
20 -2) MIN OD START
57\_-\, START TIME
1-2) M55 MODE

1

.

T
==}
it

i

atigtigt

StepperMotorRequestPasition

D POS - Stepper Motor
Position LSEL
g%
@ Manual Valve Position +—|— Sino ouTa

I

= IN1

Stepper Motor Position @
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5.13 HOW TO make a
MODBUS master
application

For an example of a MODBUS Master application download the application “DemoMODBUSMaster”
from the MCX FTP area at www.danfoss.com/mcx.

Important Note:

On MCX equipped with one RS485 serial ports you must add the following instruction in the file
InitDefines.c inside the App folder of your project: #define NO_COM. This instruction allows you to

use the serial port as MODBUS master but remember that now the port is not working anymore as
MODBUS slave. Therefore, you will be able to upload an application via RS485 into the MCX only in the
first five seconds after power up. After this period your new application will take control of the serial
communication.

All the bricks for building a MODBUS master application are inside the MCXMODBUSMasterLib library:
+ MCXMODBUSMasterConfig is used to configure the MODBUS serial port

[Pl S S S S S S g
i| MCXModbusMasterConfig |!

I 1

1 -E—Z COM NUMBER I
9600 4+=) COM BAUDRATE ]
0+=) COM SETTINGS !
NEccmeomcmmmes============== I

COM NUMBER=1 to use the RS485#1 in any MCX
COM NUMBER=2 to use the RS485#2 in MCX15 and MCX20

+ MCXMODBUSMasterRead is used to read a group of consecutive variables (maximum 5). At the
NUMBER OF VALUES pin you specify the number of variables read by that brick.
If you want to read more variables you can add another MCXMODBUSMasterRead, but
you must connect it to the previous one through the OFFSET IN/OUT pins. Finally, each
MCXMODBUSMasterRead brick must have a unique and consecutive index at the INDEX input,
starting from 1.

7
MCXModbusMasterLib
& 0 8
CXModb... MCXMadb... MCXModb... | MCXModbusMasterRead re)
., [ moec ] vmua; Readvalue2Deviced]
— MODBUS ID VALUEZ (2
ExternalD: Lib
e e 542—))§-STARTADDRESS VALUE3§ ReadValue3Devicel
m E 3 NUMBER OF VALUES VALUES ) Lg
0-2) READ TYPE VALUES
THREE_P... INVERTER  EXD316 ) OFFSET IN OFFSET OUT & ‘ MCXModt erRead AzvaluzDevicel]
L 24‘3. mpex ) VALuﬂ-:*(—'—@
@ . = MODEUS I VALUE2E
702 -5) START ADDRESS VALUE3 G
INVERSL.. TWIN_PU... STEPPER_... [ -5 NUMBER OF vaLUES VALUES D)
connection P <) READ TYPE VALUES
L= oFFsSET IN OFFSET OUT(
HYAC = =

In the example above, the brick with INDEX=1 allows you to read three registers (NUMBER OF
VALUES=3) from address 642 to 644 of device with MODBUS ID=1. The brick with INDEX=2 one
register with address 701 of the same device.

+ MCXMODBUSMasterWrite is used to write one variable. The example below shows you how to write
register 701 with the setpoint value when there’s a change in its value.

| MCXModbusMasterWrite

CHECK VALUE CHANGE | Jﬁ CMD WRITE
A |;——-'MODBUS jin]
] STATUS (= c
BVALUE =1 01 -Z;'ADDRESS TOWRITE
= WALUE TO WRITE

IQ SEt - Setpoint +
I

You must add as many MCXMODBUSMasterWrite bricks as the number of variables to write.
To trigger a MODBUS write you can use also a command: see 5.6 HOW TO manage commands.
+ MCXMODBUSMasterWriteDW is used to write on long or float variable

+ MCXMODBUSMasterWriteCoil is used to write on coil variable
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BC326629593205en-000101 | 33


http://www.danfoss.com/mcx

User Guide | MCXDesign visual programming tool

5.14

5.15

5.16

5.17

HOW TO enable
MODBUS Slave on the
second RS485 when
available

HOW TO enable
MODBUS TCP
communication
on MCX15-20B2
controllers

HOW TO manage
Datalogging on
MCX15-20B2 controllers

HOW TO edit project
configuration files

Insert the following line code:

#define ENABLE_MODBUS_SLAVE_COM?2

into the App/InitDefines.c file of your Project

and then use the brick MODBUSSlaveCOM2 in the MCXMODBUSSlaveLib.

You must use MCXDesign v4.02 or greater.

Insert the following line code:

#define ENABLE_MODBUS_SLAVE_COM3

into the App/InitDefines.c file of your Project

and then use the brick MODBUSSlaveCOM3 in the MCXMODBUSSlaveLib.

You must use MCXDesign v4.02 or greater.

Insert the following line codes:

#define EVENT_HISTORY_NOTIFIER_V2 to enable logging of events

#define EVENT_HISTORY_SAVE_PARAMS_CHANGE to save as event also a change to parameter values
into the App/InitDefines.c file of your Project

and then use the bricks in the library LogLibrary_v1.04.0000

You can edit the InitDefines.c file directly from MCXDesign using the button below:
' MCHDesign
File  Edit

DNEHS & GR ® Q| @ | oD

View Tools 7

i &= | @ MCXShape

g
wiring

Resources Components Project Logic  User interface
MCXBoards L]
. | .| . | .|

You can edit any other file using the button below:

File

Edit
DNEHS & 2@ | ® Q@ | De

m

View Tools 7

£ & | @ MCXShape

G

Resources COMPonents  Project Electric wiring  Logic  User interface
MCKXBoards ™
W | | T W

The editor is defined in “Tools = Program Settings”
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6.0 Release a Project
(authorized users only)

For releasing a project use the menu “Tools = Release”.

—
wMCXDesignIDE - [Sebastiano Ficrindo - Ef\Danfoss\GitProjects\MCXRepositoryPlugin\Deb

Ele Edit View | Tools | 2

D5 ES Y Rdse @ Dol |2 A |+ MCXShape
sl

Electric wiring | Logic

User interface

»

For a detailed description on how to use it, refer to the help online.

7.0 FAQ

Q:

A:

Is possible to change the size of characters displayed in custom screens?
YES, use the property FontSize of the VarText component.

Property Value
WarText_1

Type VarText
Drescription
FontSize NORMAL -

NumberOfCharacters |11

Value [1] (string) COMNCAT_2.0UT

Font size = SMALL (6 pixel height fonts) for small font.
Font size = NORMAL (8 pixel height fonts).
Font size = LARGE (16 pixel height fonts) for double-sized font.

zQ0 =20 =20

=0

Q0 =20 20 2 R

Is MCXDesign able to manage Chinese fonts?
Yes. Further languages with double-sized fonts available are Korean and Japanese.

Is MCXDesign able to manage an I/0O Expansion?
Yes, from MCXDesign version 2. See 5.9 HOW TO add an expansion.

How do | program the function associated to each key ?
The function of the keys is defined by the MCX default template. Via MCXDesign, you can define
which arrow keys to use for moving into screen loops.

Is the size of an application developed with MCXDesign greater than an application developed
using C++7?
Not necessarily, if the more critical parts are managed with bricks (whose logic is in C++).

Can existing applications written in C++ be imported into MCXDesign?
No, they need to be rewritten. But you can copy the C code of subroutines into Bricks.

Is LCX managed by MCXDesign?
Yes, from MCXDesign version 2.

Are hotspots writable via MODBUS?

Yes, but the hotspot must be connected only to an input of a block otherwise its value will be
overwritten by the block output. Or it can be a“free” hotspots, not connected to a block but used
by the User Interface. In this case remember to set the INPUT property into the hotspot property
window.

How to know the address map of variables exported to MODBUS?
Each parameter, alarm, and hotspot (status variable) is automatically exported to MODBUS.
Use the Print Variable List function of MCXShape inside the Print menu.
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