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The information provided in this documentation contains general descriptions and/or technical characte-
ristics of the performance of the products contained herein. This documentation is not intended as a
substitute for and is not to be used for determining suitability or reliability of these products for specific
user applications. It is the duty of any such user or integrator to perform the appropriate and complete
risk analysis, evaluation and testing of the products with respect to the relevant specific application or use
thereof. Neither Schneider Electric nor any of its affiliates or subsidiaries shall be responsible or liable for
misuse of the information contained herein.

If you have any suggestions for improvements or amendments or have found errors in this publication,
please notify us.

No part of this document may be reproduced in any form or by any means, electronic or mechanical,
including photocopying, without express written permission of Schneider Electric.

All pertinent state, regional, and local safety regulations must be observed when installing and using this
product. For reasons of safety and to help ensure compliance with documented system data, only the
manufacturer should perform repairs to components.

When devices are used for applications with technical safety requirements, the relevant instructions must
be followed.

Failure to use Schneider Electric software or approved software with our hardware products may result
in injury, harm, or improper operating results.

Failure to observe this information can result in injury or equipment damage.

© 2015 Schneider Electric. All rights reserved.
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SAFETY INFORMATION

Important Information

Read these instructions carefully, and look at the equipment to become familiar with the device before trying to install,
operate, service, or maintain it. The following special messages may appear throughout this documentation or on
the equipment to inform of potential hazards or to call attention to information that clarifies or simplifies a procedure.

The addition of this symbol to a Danger safety label indicates that an electrical hazard exists, which will result
in personal injury if the instructions are not followed.

This is the safety alert symbol. It is used to alert you to potential personal injury hazards.
Obey all safety messages that follow this symbol to avoid possible injury or death.

A DANGER

DANGER indicates a hazardous situation which, if not avoided, will result in death or serious injury.

A WARNING

WARNING indicates a hazardous situation which, if not avoided, could result in death or serious injury.

A CAUTION

CAUTION indicates a hazardous situation which, if not avoided, could result in minor or moderate injury.

NOTICE

NOTICE is used to address practices not related to physical injury.

PLEASE NOTE

Electrical equipment should be installed, operated, serviced, and maintained only by qualified personnel.

No responsibility is assumed by Schneider Electric for any consequences arising out of the use of this material.

A qualified person is one who has skills and knowledge related to the construction and operation of electrical
equipment and its installation, and has received safety training to recognize and avoid the hazards involved.

BEFORE YOU BEGIN
Do not use this product on machinery lacking effective point-of-operation guarding. Lack of effective point-of-opera-
tion guarding on a machine can result in serious injury to the operator of that machine.

A WARNING

UNGUARDED EQUIPMENT

* Do not use this software and related automation equipment on equipment which does not have point-of-operation
protection.

» Do not reach into machinery during operation.
Failure to follow these instructions can result in death, serious injury, or equipment damage.
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This automation equipment and related software is used to control a variety of industrial processes. The type or
model of automation equipment suitable for each application will vary depending on factors such as the control
function required, degree of protection required, production methods, unusual conditions, government regu-
lations, etc. In some applications, more than one processor may be required, as when backup redundancy is
needed.

Only you, the user, machine builder or system integrator can be aware of all the conditions and factors pre-
sent during setup, operation, and maintenance of the machine and, therefore, can determine the automation
equipment and the related safeties and interlocks which can be properly used. When selecting automation and
control equipment and related software for a particular application, you should refer to the applicable local and
national standards and regulations. The National Safety Council’s Accident Prevention Manual (nationally reco-
gnized in the United States of America) also provides much useful information.

In some applications, such as packaging machinery, additional operator protection such as point-of-operation
guarding must be provided. This is necessary if the operator's hands and other parts of the body are free to
enter the pinch points or other hazardous areas and serious injury can occur. Software products alone cannot
protect an operator from injury. For this reason the software cannot be substituted for or take the place of point-
of-operation protection.

Ensure that appropriate safeties and mechanical/electrical interlocks related to point-of-operation protection have
been installed and are operational before placing the equipment into service. All interlocks and safeties related
to point-of-operation protection must be coordinated with the related automation equipment and software pro-
gramming.

NOTE: Coordination of safeties and mechanical/electrical interlocks for point-of-operation protection is outside
the scope of the Function Block Library, System User Guide, or other implementation referenced in this docu-
mentation.

START-UP AND TEST

Before using electrical control and automation equipment for regular operation after installation, the system
should be given a start-up test by qualified personnel to verify correct operation of the equipment. It is important
that arrangements for such a check be made and that enough time is allowed to perform complete and satisfac-
tory testing.

A CAUTION

EQUIPMENT OPERATION HAZARD
» Verify that all installation and set up procedures have been completed.

» Before operational tests are performed, remove all blocks or other temporary holding means used for shipment from
all component devices.

* Remove tools, meters, and debris from equipment.

Failure to follow these instructions can result in injury or equipment damage.

Follow all start-up tests recommended in the equipment documentation. Store all equipment documentation for
future references.

Software testing must be done in both simulated and real environments.

Verify that the completed system is free from all short circuits and temporary grounds that are not installed accor-
ding to local regulations (according to the National Electrical Code in the U.S.A, for instance). If high-potential vol-
tage testing is necessary, follow recommendations in equipment documentation to prevent accidental equipment
damage.

Before energizing equipment:

* Remove tools, meters, and debris from equipment.

*  Close the equipment enclosure door.

* Remove all temporary grounds from incoming power lines.

*  Perform all start-up tests recommended by the manufacturer.
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OPERATION AND ADJUSTMENTS

The following precautions are from the NEMA Standards Publication ICS 7.1-1995 (English version prevails):

* Regardless of the care exercised in the design and manufacture of equipment or in the selection and ratings
of components, there are hazards that can be encountered if such equipment is improperly operated.

* |t is sometimes possible to misadjust the equipment and thus produce unsatisfactory or unsafe operation.
Always use the manufacturer’s instructions as a guide for functional adjustments. Personnel who have
access to these adjustments should be familiar with the equipment manufacturer’s instructions and the
machinery used with the electrical equipment.

*  Only those operational adjustments actually required by the operator should be accessible to the operator.
Access to other controls should be restricted to prevent unauthorized changes in operating characteristics.

Product Related Information

A WARNING

LOSS OF CONTROL

» The designer of any control scheme must consider the potential failure modes of control paths and, for certain critical
control functions, provide a means to achieve a safe state during and after a path failure. Examples of critical control
functions are emergency stop and overtravel stop, power outage and restart.

» Separate or redundant control paths must be provided for critical control functions.

» System control paths may include communication links. Consideration must be given to the implications of unantici-
pated transmission delays or failures of the link.

» Observe all accident prevention regulations and local safety guidelines.(

» Each implementation of this equipment must be individually and thoroughly tested for proper operation before being
placed into service.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

(1) For additional information, refer to NEMA ICS 1.1 (latest edition), “Safety Guidelines for the Application, Installation, and
Maintenance of Solid State Control” and to NEMA ICS 7.1 (latest edition), “Safety Standards for Construction and Guide
for Selection, Installation and Operation of Adjustable-Speed Drive Systems” or their equivalent governing your particular
location.

A WARNING
UNINTENDED EQUIPMENT OPERATION

* Only use software approved by Schneider Electric for use with this equipment.
» Update your application program every time you change the physical hardware configuration.

Failure to follow these instructions can result in death, serious injury, or equipment damage.
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ABOUT THE BOOK

Document Scope

This document is aimed at designers and developers and requires a knowledge of one or more IEC61131-3 stan-
dard programming languages and is designed to provide a first-level overview of the installation, functions and use

of SoMachine HVAC.

Validity Note
This document is valid for SoMachine HVAC (v.2.0 or greater).

The technical characteristics of the devices described in this manual also appear online.

The characteristics that are presented in this manual should be the same as those characteristics that appear online.
In line with our policy of constant improvement, we may revise content over time to improve clarity and accuracy. If
you see a difference between the manual and online information, use the online information as your reference.

Related Documents

Title of Documentation Reference Document Code

Modicon M172 Performance Logic Controllers, Hardware User Manual

EI00000002015 (ENG)
EI00000002017 (GER)

Modicon M171 Optimized Logic Controllers, Hardware User Manual

EI00000002032 (ENG)
EI00000002033 (GER)

Modicon M171 Performance Logic Controllers, Hardware User Manual

EIO0000002030 (ENG)
EIO0000002031 (GER)

Modicon M171 Electronic Expansion Valve Drivers, User Manual

EIO0000002034 (ENG)
EIO0000002037 (GER)

SoMachine HVAC software, Programming Guide

EIO0000002036 (ENG)

SoMachine HVAC HVAC&R Function Library, User Guide

EIO0000002057 (ENG)

You can download these technical publications and other technical information from our website at:

www.schneider-electric.com
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1. INTRODUCTION

1.1. GENERAL DESCRIPTION 4 N\

SoMachine HVAC is a quick, effective development tool for creating and
customizing new programs for different types of controller applications,
which is particularly suited to HVAC/R requirements.

The use of several different programming languages in accordance with
IEC61131-3 regulations (programming standard for industrial control),

makes it possible to develop new algorithms or entire programs |EC 61 1 31 _3
independently, which can then be downloaded to:
+  M171 Optimized via PC or Programming stick TM171AMFK development

M171/M172 Performance via PC or USB memory key. .
environment

1.2. COMPONENTS N J

Components, interfaces, converters and accessories are described
below. The interfaces and converters are dedicated to M1710,

M171P Flush or M171P/M172P.

SoMachine HVAC software

The SoMachine HVAC software suite and its functions will be illustrated in this document.

The SoMachine HVAC software suite consists of 5 development environments for programming the M171

Optimized, M171 Performance Flush & M171/M172 Performance programmable controllers:

+ SoMachine HVAC Application, dedicated to developers, for creating and managing libraries, Controller
applications and diagnostics.

+ SoMachine HVAC Device, dedicated to users, for managing previously developed controller applications,
downloading them to the target (programmable controller) device and modifying device parameters from a serial
port.

+ SoMachine HVAC Simulation, dedicated to software developers, for executing controller applications and HMI
pages (M171P/M172P only) in a simulation environment without the need to have a target
A controller application can be downloaded directly onto the Simulator without the need to have a physical
M1710 or M171P/M172P

The following 2 development environments are only available for M171/M172 Performance:

+ SoMachine HVAC Connection, dedicated to software developers, for creating networks
Connection is the entry point of the software suite - see Target chapter

+ SoMachine HVAC User Interface, dedicated to software developers, for personalizing the graphical interface
on built-in displays and other displays.

M171 Optimized Programming cable

Component required for M171 Optimized only:

Component required for connection to PC

The USB/TTL-12C hardware interface to be used in association with the software suite enables you to:
+ use the software itself.

« connect to the target device in order to control it.

* connect to the Programming Stick component.

Programming Stick

Component required for M171 Optimized only:

This is a memory support, which allows you to:

1. update the firmware of the target device.

2. update the controller application of the target device.
3. update the parameter values of the target device.

4. upload the parameter values from the target device.

Connection cables

Components required for M171 Optimized only:

*  “Yellow” cable with JST — molex terminals, see Connection Modes chapter for use instructions
*  “Blue” cable with JST — JST terminals, see Connection Modes chapter for use instructions

» USB-A/A extension lead, 2 m

10 EI00000002035 09/2015



Converters

NOTE: M171/M172 Performance only: USB/485 adapter TSXCUSB485, cable VW3A8306D30

NOTE: alternatively if there is a RS232 serial port, M171P/M172P can be connected to the PC using an RS485/
RS232 adapter

Communication Modules (M171P/M172P)

A wide range of Communication Modules, 2DIN rail-mounted modules, allows integration with industrial systems,
BMS and Ethernet networks.

NOTE: not available for M171 Performance Flush, which has 3 on-board RS485, CAN and ETHERNET serials.
NOTE: M172 Performance has 4 on-board 2xRS485, CAN and ETHERNET serials.

Abbreviations and definitions

* Application, Device, Connection, Simulation, Userinterface: abbreviations of SoMachine HVAC
Application, SoMachine HVAC Device, SoMachine HVAC Connection, SoMachine HVAC Simulation
and SoMachine HVAC UserlInterface respectively. Software suite

* BIOS menu, BIOS: factory-set BIOS parameters menu. Not modifiable.
The BIOS cannot be modified but can be updated

» Controller application: an application made to IEC61131-3 (industrial control programming standards) by
means of the Application development environment to be downloaded to the target using Application or
Device

*  M1710: abbreviation of M171 Optimized; M171P: abbreviation of M171 Performance; M171P Flush:
abbreviation of M171 Performance Flush; M172P: abbreviation of M172 Performance

e HMI: acronym of Human Machine Interface. Graphical interface developed with Userinterface

* Instance: object of a predefined object class (function block, template, etc)

*  Programming Stick: abbreviation of Multi Function Key

*  Plugin : Communication Modules i.e. 2DIN rail-mounted modules allows integration with industrial systems,
BMS and Ethernet networks.

*  Quick Start: this document

» Panel or section and Tab. The workspace is divided into sections or Panels. Each Panel may in turn be
subdivided into tabs (for example Resources tab)

* Target device, Target: name given to the M171 Optimized, M171/M172 Performance or M171
Performance M171P Flush programmable controller

* Template: in this document it denotes a page template created with Userinterface

NOTE: Many definitions and abbreviations are standard information technology and are not listed here.
For example a Function is a standard term. Other terms, such as Function Block, will be described in the
relevant paragraphs.

1.3. SYSTEM RESOURCES

The developer has the following resources available on the target devices for controller application:

M1710 M171P/M171P Flush M172P
CPU 14.7 MHz 72 MHz, 32MB RAM 120 MHz, 32MB RAM
Avaﬂgble_ memory for 188 kB 1 MB 1 MB
App_llcatlon
Available memory for 15MB 15MB
User Interface
FLASH memory data - 126 MB 5 MB
RAM Memory 2300 B 512 kB 512 kB
automatic mapping (1150 word) (256000 word) (256000 word)
RAM Memory 1024 B 10 kB 10 kB
Modbus mapping (512 word) (5000 word) (5000 word)

1024 B 8 kB (4000 word) general purpose + 8 kB (4000 word) general purpose +

EEPROM variables 545\ /ord) 20 kB (10000 word) BACNet Objects 20 kB (10000 word) BACNet Objects

EI00000002035 09/2015 1



2. MINIMUM SYSTEM REQUIREMENTS

2.1. OPERATING SYSTEMS

*  Windows 7 Home Premium English

*  Windows 7 Professional English

*  Windows 7 Ultimate English

*  Windows 8/8.1.

For all OS: other languages not explicitly tested.

OTHER SOFTWARE

(M171 Optimized only)

Driver AT90USBxxx CDC USB to UART MGM for use of the M171 Optimized Programming cable - available in the
installation package

See M171 Optimized Programming cable Installation

Adobe Acrobat Reader is required to view PDF files. This is a free program available from the Adobe web site. Follow
the download directions on the Adobe web site to get your copy of Adobe Acrobat Reader:
Get 4
ADOBE  READER’

2.2. MINIMUM HARDWARE

*  Processor: Pentium 1.6 GHz or greater

«  RAM: 1 GB; 2 GB preferred

+ Hard disk: 500 MB

e Drive: DVD drive

« Display: SVGA video card; 800x600, 128 MB; 1024x768, 256 MB preferred

» Peripheral device: A mouse or compatible pointing device

+ USB interface:
For M171P it is also possible to use a RS232 port by means of a RS232/RS485 converter.
For M1710 it is possible to use the RS232 port by means of RS232/RS485 converter with maximum speed 19200
baud. TTL cannot be used in this case.

NOTE: A typical installation (available in English, default libraries) requires about 500 Mbyte of disk space.
Allow a further 1GByte of disk space for installing libraries and dedicated applications.

To download the application, you need the following components:

2.2.1. M171 OPTIMIZED HARDWARE AND ACCESSORIES

« 1 M171 Optimized

1 M171 Optimized Programming cable 100-3 Manufacturer + yellow TTL cable

* 1 optional Programming Stick + TTL blue cable

*  M171 Optimized power cables. M171 Optimized does not need to be powered separately if it is connected to a
PC by means of M171 Optimized Programmable cable. Use yellow TTL cable

2.2.2. M171 PERFORMANCE HARDWARE AND ACCESSORIES

*+ 1 M171 Performance
* 1 USB/RS485 or plug-in Ethernet converter

2.2.3. M172 PERFORMANCE HARDWARE AND ACCESSORIES

1 M172 Performance
1 USB/RS485 converter or Ethernet port

12 EI00000002035 09/2015
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3. INSTALLATION & SOFTWARE REGISTRATION

3.1. INSTALLING SoMachine HVAC

Run Schneider_SoMachine HVAC_xxx.exe supplied by Schneider Electric and then follow the installation wizard as

indicated in the following screenshots. Check the software version in advance with Customer Care Center.

Click “Next”
Click “l accept the agreement”

N -~

To continue with installation, you must accept the License Agreement.

Carefully read the End User License Agreement (EULA) before continuing. The EULA is also available on
the OnLineHelp (Menu Help > About > License Agreement)
3. Check Minimum System Requirements.

Setup Wizard

This wilinstall Schneider Electric SoMachine HVAC
on your computer.

Itis recommended that you dose all other applications before
continuing.

Schn

E

ider

ectric

5]
0

Click Next to continue, or Cancel to exit Setup.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

LICENSING END USER LICENSE AGREEMENT [
(2013-03-21)

IMPORTANT—READ CAREFULLY:

PLEASE CAREFULLY READ THIS AGREEMENT AS IT IS -

"1 1do not accept the agreement

[ <geck [ mext> | [ concel

15/ Setup - Schneider Electric SoMachine HVAC ol = == 18! Setup - Schneider Electric SoMachine HVAC o] = == 15/ Setup - Schneider Electric SoMachine HVAC ol = ==
- - License Agreement . Information .
Welcome to the Schneider Electric Please read the following important information before continuing. Seppeider Please read the folowing important information before continuing. Scppeider
SoMachine HVAC

VWhen you are ready to continue with Setup, click Next,

’TD install Schneider Electric SoMachine HVAC, vou'll need to
meet the minimum system requirements listed below

Software requirements:

| i

Windows Vista Business x86 + x4 (Service
Pack 2)
. Windows 7 xB6 + x64 (Service Pack 1)
Windows & / 81 x36 + xG4
Windows Server 2008, SP2, and R2
Winrdnws Srrwrr 2012 and R? S

[ <geck | met> | [ concel

2

3

4. Click “Next’. When installation is complete, the SoMachine HVAC icon will appear on the desktop.

5. Click “Install”.
6. Installation in progress.

Select the additional tasks you would like Setup to perform whie instaling Schneider
Electric SoMachine HVAC BETA 2015,08.07, then dlick Next.

Lreate a deskiop icon

[ <Beck ][ mext> | [ cancel

2015.08.07 on your computer,

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
C:\Program Files (x86)\schneider Electric\SoMachineHVAC BETA

Start Menu folder:
Schneider Electric\SoMachineHVAC BETA

Additional tasks:
Create a desktop icon

»

<Back |{ Instal § Cancel

15/ Setup - Schneider Electric SoMachine HVAC ol = == 15! Setup - Schneider Electric SoMachine HVAC o] ® == 15/ Setup - Schneider Electric SoMachine HVAC ol = ==
Select Additional Tasks N Ready to Install . Installing o
Vihich additional tasks shouid be performed? Scpneider Setup is now ready to begin instaling Schneider Electric SoMachine HVACBETA - Bt Please wait while Setup installs Schneider lectric SoMachine HVAC Scppeider

on your computer.

Extracting fies...
C:\....\schneider Electric\SoMachineHVAC BETA\Device\FtpGateway.exe

4

5

7. Click “Finish”.

With the option 'launch USB-CDC Setup driver' the USB driver will be installed.

15! Setup - Schneider Electric SoMachine HVAC ol & =
Completing the Schneider Electric
SoMachine HVAC

Setup Wizard

Setup has finshed installna Schneider Blectric SoMachine
HVAC on your computer.
may be launched by selecting the installed icons.

Click Finish to exit Setup,

Schneider
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3.2. REGISTRATION SoMachine HVAC

In order to activate your SoMachine software you need to create and validate your Software License Portal
(SLP) account.

SLP is a cloud based service of Schneider Electric that provides access to your Schneider Electric Software
licenses on the web. The SLP allows to overview and manage licenses and registrations.

Follow next steps to create and validate your account.

»  Go to www.schneider-electric.com/licensing.
* Choose “Register license into my Account”. Enter your email that will be your user ID for your SLP account
» Follow web instructions, fill in mandatory fields and create the account.
*  Check your mailbox: an email with subject 'Schneider Electric Web User Account - Account Creation’
from src-eeurope@schneider-electric.com will arrive. Click on the link to validate the account.
* Once you have activated your account you can go on it. Your email is your account ID.

Once you have activated your account open SoMachine Application

SoMachine HVAC - Application 52 T T
SoMachine HVAC - Application is not activated! —_ P
/8% In order to improve our service, we ask you to activate it now. = —— = e
Do you want to activate now? TR R
(g
1 2 3
1. You will be requested to activate the software. Click 'Yes'. (1)

2. Enter the e-mail address of your Web Account. Ensure you are connected to a network.
Press 'Activate’.
3. The Activation Status will confirm your license activation

(1) You may click 'No' and register afterwards. At any time, access the Registration menu (Menu Help >
Registration) to activate the license.
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3.2.1. APPLICATION ICONS

Click the SoMachine HVAC icon on the desktop to access a folder containing the following links.

M1710 « M171P FLUSH  M171P - M172P

Application
@ development tool

for M1710 & M171P/M172P

M171P FLUSH  M171P - M172P

Connection
development tool

for M171P Flush & M171P/M172P

for M1710 & M171P/M172P

Device User Interface
@ development tool .| development tool
for M1710 & M171P/M172P for M171P Flush & M171P/M172P
@ Simulation
@ development tool SoMachine HVAC 2.0 or greater

EI00000002035 09/2015
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4. TARGET

The SoMachine HVAC software suite is designed for use with M1710, M171P Flush and M171P/M172P target

devices.
The selection of the appropriate target for the needs of the developer is indicated in the chapter Defining Hardware

Requirements.

The SoMachine HVAC software suite is unique for M1710 and M171P/M172P.
The entire system is the SoMachine HVAC software + M171 Optimized, M171P/M172P and M171P Flush hardware.

Sc%r‘elider

SoMachine HVAC
‘Connection

P a o Bmo = User Manual

SoMachine HVAC

—

M1710 M171P Flush

I" B R H R F MR MR R AR
0

N N\
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4.1. M171 OPTIMIZED

The M1710 developer will only be able to use the Application and Device workspaces

The M1710 developer will be able to launch Application to start programming.

The M1710 user can use Device to download the Controller application previously compiled by the developer.
From Application it will always be possible to open Device directly without having to launch the program using
the SoMachine HVAC icon.

4.2. M171 PERFORMANCE

The M171P & M171P Flush developer will be able to use the different workspaces.

The M171P Flush developer will be able to launch Connection to get started. Connection is the entry point for
the development activities, from controller programming to creation of the HMI menu and downloading onto the
target using Device.

The target for M171P is M171P Display or M171P Blind.

The target for M171P Flush is M171P Flush Mounting. The M171P menus must be downloaded onto
M171P and then “uploaded” from M171P Flush as remote menus.

From Connection it will always be possible to directly open User Interface, Application and Device without
having to launch the relative program using the SoMachine HVAC icon.

4.3. M172 PERFORMANCE

The M172P developer will be able to use the different workspaces.

The M172P developer will be able to launch Connection to get started. Connection is the entry point for the
development activities, from controller programming to creation of the HMI menu and downloading onto the
target using Device.

From Connection it will always be possible to directly open User Interface, Application and Device without
having to launch the relative program using the SoMachine HVAC icon.

EI00000002035 09/2015

17



4.4. INSTALLING PROGRAMMING CABLE

This operation must be carried out after installing SoMachine HVAC. Installation required exclusively for M1710.

4.4.1. PROGRAMMING CABLE - PC CONNECTION

Connect the M171 Optimized Programming cable to one of the USB ports on the PC.
Use the supplied USB extension lead for the connection.

4.4.2. PROGRAMMING CABLE SETUP WIN 7

As soon as the M171 Optimized Programming cable is connected, the Windows 7 operating system recognizes the
newly connected hardware. The steps to be followed are described below.

1. Once the hardware is connected, the message shown in the figure will appear:

11:20
11/26

S R@ilB® Mo

Click on the message to start the guided installation procedure
2. The screen shown below will appear: select the second option to identify the driver

@- [ Update Driver Software - AVR USE CDC DEMO ‘

How do you want to search for driver software?

= 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 : er software

Lecate and install driver software manually.

Cancel

3. In the next screen, select the installation path for the SoMachine HVAC software. Unless changed during installa-
tion, the path will be as shown in the figure.
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4. Once you have selected the correct path, the screen shown below will appear: select Install this driver software
anyway

[l Update Driver Software - A

Browse for driver software on your computer

Win 7 32bit: I8l Windows Security

C:\Program Files\Schneider Electric\SoMachine HVAC
Win 7 64bit:
C:\Program Files (x86)\Schneider Electric\SoMachine HVAC

} Windows can’t verify the publisher of this driver software

< Don't install this driver software
You should check your manufacturer's website for updated driver software
for your device,

= Let me pick from a list of device drivers on my computer T T e
This list will show installed driver software compatible with the device, and all driver 3 [ Iﬂ‘?" s _UI Lol EUI'L\-:dI_t 2 by ey - . .
software in the same category as the device. O_nly lnst_ali St i G RnebaileD)

disc. Unsigned software from other sources may harm your computer or steal
information.

@ See details

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

Installing driver software...
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6. On completion of the process, the screen shown below will appear.

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

ATO0USBec CDC USE to UART MGM

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

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

AT90USBseo COC USB to UART MGM
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5. DEFINING HARDWARE REQUIREMENTS

5.1. SMALL APPLICATIONS

M171 Optimized was designed for small plants and in particular for:

Manufacturers of

* A.H.U.s (Air Handling Units)
e Chillers & Heat Pumps

* Rooftops

*  Compressor Rooms

Installers/integrators of

*  Air systems

*  Hydronic systems

*  Combi systems (air/water)

5.2. M171 OPTIMIZED SELECTION CRITERIA

The M171 Optimized references are available in both a DIN rail-mounted version, which significantly reduces wiring
times, or in the 32x74 format for Flush mounting.

M171 Optimized 22 I/Os Flush mounting has 2 references, giving you 6 digital inputs, up to 5 relay
outputs, 2 PWM analog outputs, 3 configurable 0...10 V /0...20 mA/ 4...20 mA analog outputs and
an Open Collector digital output for an external relay.

The 32x74mm format helps ensure versatility and ease of installation.

M171 Optimized 22 I/Os comes in a variety of references, giving you 6 digital inputs, up to 5 relay
outputs, up to 2 TRIAC outputs, up to 2 PWM analog outputs, up to 3 configurable 0...10V/0...
20mA/4...20mA analog outputs and up to 2 Open Collector digital outputs for an external relay.

The 4DIN format provides extra flexibility and easy installation.

It runs on 12-24 Vac or 12-24 Vac / 24 VVdc power supplies.

M171 Optimized 14 I/Os have removable connectors both for the low voltage inputs and the relay
outputs.

M171 Optimized 14 1/Os has different references, giving you 4 relay outputs, up to 2 PWM Open
Collector analog outputs / 2 digital inputs as an alternative, up to 2 x 0...10V analog outputs,

one configurable 20mA / 4...20mA output or, as an alternative 1 x 0...10 V output on dedicated
references.

The 4DIN format provides extra flexibility and easy installation.

100-240 Vac power supply.

For further details, refer to Modicon M171 Optimized Logic Controllers, Hardware User Manual.
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5.3. SELECTING AN INTERFACE

M171 Optimized 22 1/Os, 12-24 Vac/dc / 24 Vdc is available in 3 versions:
1. M171 Optimized Flush mounting 22 I/Os for Flush mounting

2. M171 Optimized Display 22 1/Os, for DIN rail mounting.

3. M171 Optimized Blind 22 1/Os, for DIN rail mounting.

Schneic{gl:

GElec F2

]
F5
1

00O

S 0000660 F3 Schpeider ™

S

32x74 mm panel mounted 4DIN with display 4DIN expansion
with display without display

The controller application created by Application can be loaded on every version.

Menu navigation is identical for the different references.

The 32x74 and 4DIN with display references have a 7-segment, 4-digit LED display.

The 4DIN without display reference has no display so you need a remote display for configuration in the field.

For a description of the keys, user interface and connections, refer to Modicon M171 Optimized Logic Controllers,
Hardware User Manual.

M171 Optimized 14 1/0 100-240 Vac is available in 3 versions:

1. M171 Optimized Display 14 /O 100-240 Vac with DIN rail mounting

2. M171 Optimized Blind 14 1/0 100-240 Vac with DIN rail mounting

3. M171 Optimized expansion 22 I/Os expansion module with DIN rail mounting:

F5
1

[oYelelololola)

F3 B
Scipeider

a Schneider
Sdz\;r}‘ernc!ﬁr Gelecer

4DIN with display 4DIN without display 4DIN expansion
without display

* The controller application created by Application can be loaded on every version.

* Menu navigation is identical for the different references.

* The M171 Optimized Display references have a 7-segment, 4-digit LED display.

*  The M171 Optimized Blind reference has no display so you need a remote display for configuration in the field.
For a description of the keys, user interface and connections, refer to Modicon M171 Optimized Logic Controllers,
Hardware User Manual.
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5.4. SELECTING OPTIONAL M1710 MODULES

Some of the accessories used by M1710 are listed below:

Electric

Scfg\elderj

[oJeleJolol6le)

- M171 Optimized Wall thermostat
i i M171 Optimized Wall thermostat
M171 Optimized Display LED pwith backlight without backlight

F1 F2 P1 P2 P3 P4

T
-

1.2 3 4 5 6 7 Schneider

ey

. . expansion modules
M171 Optimized Display LCD (2 references available)

without backlight 4DIN without display

*  The M171 Optimized Display LED remote display for M171P Flush mounting has the same interface as the main
M1710 module.

*  The M171 Optimized Wall thermostat remote display for wall-mounting has a dedicated interface with LCD
display with or without backlighting.

*  The M171 Optimized Display LCD remote display for M171P Flush mounting has a dedicated interface with LCD
display with or without backlighting.

* The expansion modules - available in 2 references - have I/O similar to those of M1710 22 1/Os.
For details of connections and further modules and accessories, refer to Modicon M171 Optimized Logic Control-
lers, Hardware User Manual.
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5.5. COMPLEX APPLICATIONS

M171/M172 Performance logic controllers are designed for medium and large plants and in particular for

Manufacturers of:

* A.H.U.s (Air Handling Units)
e Chillers & Heat Pumps

* Rooftops

+  Compressor Rooms.

Installers/integrators of:

* Air systems

*  Hydronic systems

*  Combi systems (air/water).

M172 Performance logic controllers increase the scalability and the connectivity achieved by M171 performance con-

trollers. They control the same type of applications as the Modicon M171 performance do, and embed more universal-
ity and connectivity.

5.6. M171 PERFORMANCE SELECTION CRITERIA

M171 Perf. Display 27 1/Os M171 Perf. Blind 27 1/0s

M171 Performance references are available in the 8 DIN rail-mounted version, with display (M171 Performance
Display 27 1/0Os reference) or without display (M171 Performance Blind 27 1/Os reference), both supplied with
removable screw terminals:
*  M171 Performance comes in a variety of references based on which you can mount 9 digital inputs, up to 7 relay
outputs, 5 configurable 0...10V/4...20mA analog outputs.
* The different references are also equipped with one USB port and one mini-B USB port.
» The 8DIN format provides extra flexibility and easy installation.
e 24 Vac/dc or 48 Vdc power supply.
For further details, refer to Modicon M171 Performance Logic Controllers, Hardware User Manual.
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5.7. M172 PERFORMANCE SELECTION CRITERIA

58F) 0007 BSF
: —

"Iﬂé PEEEERD DTSR

M172

Scheider

553 Booa W7 A
IOSO) (2002 Sy 2202

"l% FEEERD RS EEEE]

M172

Schneider

|
| — —— — —
G e e

M172 Perf. Display 28 1/Os M172 Perf. Blind 28 1/0s

5SS 200

00Sw0000

III% PEEEERD DTSR

M172

VS i s

QOO0

M172

Schneider

Q)

M172 Perf. Display 42 1/Os

M172 Performance references are available in the 8 DIN rail-mounted version, with display (M171 Performance
Display 28/42 1/0s references) or without display (M172 Performance Blind 28/42 1/Os references), both supplied
with removable screw terminals:
* M172 Performance comes in a variety of references based on which you can mount up to 12 digital inputs, up to
12 relay outputs, up to 6 configurable 0...10V/4...20mA analog outputs.
» The different references are also equipped with CAN, 2x RS485 Modbus RTU and Ethernet TCP serial port.
* The different references are also equipped with one USB port and one mini-B USB port.
+ The 8DIN format provides extra flexibility and easy installation.
e 24 Vac/dc power supply.
For further details, refer to Modicon M172 Performance Logic Controllers, Hardware User Manual.
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5.8. ACCESSORIES AND COMMUNICATION MODULES FOR THE
M171P AND M172P

Some of the accessories used by M171P are listed below:

-

_

M171 Perf. Display Graphic

M171 Performance expansion

TM171ACAN
2 x CAN

TM171AETH TM171APBUS

TM171AMB
2 x RS485

wall mounting M171 Perf. Display Graphic

TM171AETHRS485
TM171ARS485

T

TM171ARS232
RS232

TM171ALON

m_ m o

T

#e

relay 2 x RS485

Communication Module

* M171 Performance Display comes with a built-in graphics whilst M171 Performance Blind has no display and
must be connected to a remote M171 Performance Display Graphic for the configuration of BIOS parameters

* M171 Performance Display Graphic is available in the M171P Flush mounting version: a special backplate,
available as an accessory, enables it to be wall mounted

» Integration into industrial systems, BMS and Ethernet networks is permitted thanks to the communication
modules, available in 2DIN format, that connect quickly and intuitively to the main modules

The M171 Performance expansion module, without display, has the same format and the same 1/O as the main

module.

Communication Modules Compatibility With M171 Performance

The following TM171Aeeee Communication Modules can be connected to M171 Performance controllers:

M171 Performance
Communication Description Protocols
Module
TM171ACAN M171 Performance Communication Module CAN 1 x CAN - Daisy chain
TM171AMB M171 Performance Communication Module Modbus SL Modbus Serial Line (SL)
M171 Performance Communication Module Modbus Serial Line
TM171ARS485 BACnet MSTP or Modbus or BACnet MS/TP
TM171ARS232 M171 Performance Communication Module RS232 with| RS232 ASCII - 1 Relay 5 A
relay SPDT
TM171ALON M171 Performance Communication Module LonWorks LonWorks
TM171AETH L ETHERNET+ Modbus Serial
TM171AETHRS485 M171 Performance Communication Module Ethernet Line (SL)
TM171APBUS M171 Performance Communication Module Profibus Profibus
DP Slave-V0

26
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Communication Modules Compatibility With M172 Performance

The following TM171Aeeee Communication Modules can be connected to M172 Performance controllers:

M171 Performance
Communication Description Protocols
Module
TM171ACAN M171 Performance Communication Module CAN 1 x CAN - Daisy chain
TM171AMB M171 Performance Communication Module Modbus SL Modbus Serial Line (SL)
M171 Performance Communication Module Modbus Serial Line
TM171ARSA485 BACnet MSTP or Modbus or BACnet MS/TP
TM171ARS232 M171 Performance Communication Module RS232 with relay | RS232 ASCII - 1 Relay 5 A SPDT
TM171ALON M171 Performance Communication Module LonWorks LonWorks

A WARNING

UNINTENDED EQUIPMENT OPERATION
Verify all wiring connections before applying power.
Failure to follow these instructions can result in death, serious injury, or equipment damage.

Use only the listed compatible communication modules in association with the M172 Performance logic
controller.

5.9. M171 PERFORMANCE FLUSH SELECTION CRITERIA

M171 Perf. Flush 3 1/0s M171 Perf. Flush 3 1/0Os RH wall mounting backplate

M171 Performance Flush references are available in the Flush mounting version: a special backplate,

available as an accessory, enables them to be wall mounted

There are two M171 Performance Flush

1. M171 Performance Flush 3 I/0s, MB & BACnet is equipped with CAN, RS485 Modbus RTU and
Ethernet TCP serial, 3 inputs (1 on-board NTC + 1 remote configurable NTC/DI +1 remote current/voltage
configurable input).

2. M171 Performance Flush 3 I/0Os RH, MB & BACnet is equipped with CAN, RS485 Modbus RTU and
Ethernet TCP serial, 3 inputs (1 on-board humidity module + 1 on-board NTC + 1 remote configurable NTC/
DI).

*  They come with a built-in 128x64px graphical user display.
e 24 Vac/dc or 48 Vdc power supply.
*  For further details, refer to Modicon M171 Performance Logic Controllers, Hardware User Manual.
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5.10. CONNECTIVITY

M171 Performance Flush

M171 Performance Flush can be used as a system controller, with gateway functions; used in combination

with the M171 Performance and M171 Optimized or third-party controllers it helps provide high performance in

terms of memory, connectivity and user interface as well as programming, maintenance and servicing.

M171 Performance Flush references are available with CAN RS-485 and Ethernet.

M171 Performance Flush can be used to:

* manage a local menu created with SoMachine HVAC User Interface.

* manage up to 10 remote menus, created with SoMachine HVAC User Interface and uploaded from the
respective M171 Performance devices connected to the network.

» share network variables (binding).

M171P/M172P Performance

«  M171P/M172P references are available with CAN.

*  MA172P references available with Ethernet.

*  M171P allows integration into industrial systems, BMS and Ethernet networks thanks to the communication
modules, available in 2DIN format, that connect to the main modules.

* Integrated RS485 serials are also available.

»  Each controller can be connected to 12 expansion modules via CAN or RS485 serial.

« Each M171P can be connected to up to two displays to view the integrated machine display. Using the
RS485 network, a M1710 system acting as a slave can be connected in a network in which M171P acts as
master.

* The M171 Display Graphic is available with CAN. The M171 Display Graphic can read menus from
M171P. Integrated RS485 is also available.
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Web functionalities

The Modicon M172 Performance also features web functionalities, offering makers of machinery and systems
integrators remote access. Having a web-based connection in machines reduces support and maintenance by
minimizing call-out charges. End users also benefit, as they can monitor their own systems both locally and from
distance, using the graphics interface of any browser.

Main web functionalities:
* Web-based access.

* Remote reading and support.

» Local and remote system control, including alarms management.
* Preventive and predictive maintenance.

* Email alarm alerts.

Care must be taken and provisions made for use of this product as a control device to avoid inadvertent conse-
quences of commanded machine operation, controller state changes, or alteration of data memory or machine
operating parameters.

A WARNING

UNINTENDED EQUIPMENT OPERATION

» Configure and install the mechanism that enables the remote HMI local to the machine, so that local con-
trol over the machine can be maintained regardless of the remote commands sent to the application.

* You must have a complete understanding of the application and the machine before attempting to control
the application remotely.

» Take the precautions necessary to assure that you are operating remotely on the intended machine by
having clear, identifying documentation within the application and its remote connection.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

EI00000002035 09/2015
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6. APPLICATION PANEL DEFINITIONS

6.1. START-UP AND TEST

Before using electrical control and automation equipment for regular operation after installation, the
system should be given a start-up test by qualified personnel to verify correct operation of the equipment. It
is important that arrangements for such a verification be made and that enough time is allowed to perform
complete and satisfactory testing.

A WARNING
UNINTENDED EQUIPMENT OPERATION

» Verify that all installation and set up procedures have been completed.

» Before operational tests are performed, remove all blocks or other temporary holding means used for shipment from
all component devices.

* Remove tools, meters, and debris from equipment.
Failure to follow these instructions can result in death, serious injury, or equipment damage.

6.2. FIRST START-UP

The Application work environment has various sections for developing the controller application , for example
programming in IEC 61131-3 compatible language, testing, debugging and controller application downloading to
the target device.

NOTE: Application only downloads the controller application. Parameters (BIOS and PLC) and their default
values are downloaded by Device and not by Application.

The sections (Panels) are listed below:

Bt (3 e Pt Onime Omug Wndow [oou Qrevoper  Hep
BEE - - L REB AL SR DERES (]
1L LT3
Pt & e R
— o |9 | oo | B )
T o odka Modicon M171 Opt Configuration (vt
3 Furchona
i ) Global vamabies
o Tacks

|

[ TR T | Sy T f =
s # % Lty
el i : -
L I T o [lacas L£lasin B BlLaG [ o 2IHE ARRET
0 warnings. 0 errors = [+la00 LElaran ol g <)Lt F=HE Mot WhoL
Kt} ey plut Bl JEICTES 1]an s
(1] o] Bubd [ Fednproml | Dot | Howoross | (4] 1), Duevroler aend sharadans ok | Tanget vansbles | Tangel bk | banme |
e EDIT MODE Talian Batiat
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A /

B /

C Project

D /

E Watch

F Oscilloscope
G Library

H Output

and layout.

Tool
bar

Variables

Project

Edit

Display variables with
application running

Display variables graph

Functions library

Messages

SoMachine HVAC saves the last settings made

This section shows the work tools in the form of icons.
To display or hide the toolbars, right-click and select or
deselect the desired tools.

Some tools can be selected by means of key
combinations (shortcuts). See relevant chapter for
details

The global and local variables of the code displayed
in section D “Edit” (programs, function blocks and
functions) appear in this section

The Project Panel is divided into 3 tabs:

* Project - for managing the application code

* Definitions - for managing and defining complex
variables defined by the developer

* Resources - for managing the target device menu

This section enables you to write the program

This Panel enables you to manage variables debugging
by displaying their status in numerical format when the
application is running and connected to the target device

Like the Watch Panel, this Panel enables you to manage
variables debugging by displaying their status in graph
format when the application is running and connected to
the target device

This tool enables you to manage default functions
libraries or functions libraries created by the developer.
The Panel is divided into various tabs, one for each
library.

The tabs relating to the following are always available:
*  Operator and standard blocks: operators (AND,

OR, etc)

* Target variables: specific variables of the target
device

» Target blocks: specific functions of the target
device

Additional tabs are managed by means of the drop-down
menu Project > Library manager

This Panel shows the messages relating to the
development of the project (file opening, compilation
errors, status of connection to target device, etc.)
NOTE: the connection to the target device is also visible
in the bottom right of the screen by means of colored
messages (see Application Download)

The Panels appear or remain hidden (see Shortcuts) and can be organized as the user wants in terms of size

EI00000002035 09/2015
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6.2.1. ICONS

The work tools are available via the drop-down menus or shortcuts

Panel A shows a series of icons that help the developer to create the application.
The toolbars are displayed via the menu View > Toolbars
Below are the most frequently used icons in the Main and Project toolbars

Main Toolbar

Project Toolbar

Li

[nsDel

WO LWa A F
Blalgage ~ & BRREMAL BETRGREREE

The first icons are common icons (Open project, Save project, Copy, Paste etc.), the following ones, with letters above
them, have the following functions and shortcuts:

F Main Full Screen full screen mode CTRL+U
w Main WORKSPACE expand workspace window CTRL+W
0 Main OUTPUT show/hide CTRL+R
messages Panel
L Main LIBRARY ST CTRL+L
library Panel
Wa Main WATCH WINDOW show/hide CTRL+T
watch window
: ASYNCH GRAPHIC show/hide
& DUl WINDOW asynch graphic window CUIREAR
c PROJECT COMPILE compile selected F7
project only
Ca PROJECT COMPILE ALL EampHls o ehifornt .
projects
Yes PROJECT SIMULATION MODE Open “simulator -
See Simulation chapter
CONNECTS TO THE

Co PROJECT TARGET connect to the target F5
Dc PROJECT DOWNLOAD CODE download to the target -

Ins PROJECT INSERT RECORD st el (el _

constant, alarm etc.)
Del PROJECT DELETERECORD ~ Délete record (variable, -
constant, alarm etc.)

6.2.2. Project Panel
Detailed display of Panel C / Project

32
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7. GETTING STARTED

7.1. FIRST START-UP

1. Click on the Launch SoMachine HVAC icon on your Desktop
2. Click on the SoMachine HVAC Application icon.

[ ScMaching WAL - Apglicaticn
[T schdaching HAL - Comnmction
[ SeMachine VAL - Device

13 sohachine MYAC - Smulation
BB Scichion HUA - Ui b ace

SoMachine HVAC - Application

1 2

The program appears as shown in the picture:

[ Mo rame - L«
gl"l"!"‘-w«m-wmwlmwlw
[-YF LB ML SR DREESE T8
fresct %] [ v Wonch i
5 L >
Symbick [ Type pra—
Welcome to Application
o [p—
= Po—
Errer—r—
Ouilsscope ¥ x|
B Pazjert /s o
|Orsun 8 x Ly 3 x|
e o e———
il mas ey o L mh Opwrser aod marcud ks
pusc £DIT MODE

You can now:

» Create a new project “New Project ...”
NOTE: the program suggests selection of the M1710, M171P/M172P or M171P Flush target; the numbers at the
side indicate the firmware version (screen)

* Open an existing project “Open project ...”

*  Open recent projects “Open an existing project ...” by selecting from a list

Existing projects have the extension .ppjs
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7.1.1. CREATING A NEW PROJECT

* Click New Project ... or
» select File > New Project from the drop-down menu

The following procedure illustrates a project for M171 Optimized logic controller. A similar procedure applies for
M171P/M172P logic controllers, exceptions are pointed out.

The dialog box shown below appears, in which you can create, name and save a new project:

FE =50

Project
Name  MewProjectM1710]

Directory D-yFSY, D

Target selection

Select the target for a new project | Modicon M171 Opt 542.1 v]

Optians

[ Case sensitive

New Project

The new project appears as shown in the figure:

[ MemPropeetMITLO - ScMachme HVAC - Appheation - DAFD NewPremcMITLO HemProseet 1 20 ppt - Rescuriesd [l L B byl
Bk fhe fon Propa Ovine Qebug fedow looh [eveicpsr oo
B3 Fmd sa % SR DREES B
[RE-1 1] LK 3 RDAE

- * % [ i Watch | |Gy o

Alw
{
i

Modicon M171 Opt Configuration = e

Schpelder F4

ooy b | T prs | Dby | Tsssiaces A o

ady MOT CONNECTED.

»  For a description of the icons, see Shortcuts
*  Adescription of the programming languages is available in the Online Help
* The Panels in the development environment are described in the next chapter

The pages that follow explain how to create, develop and test a new application, with examples of libraries, function
blocks and elementary programs.
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7.2. CREATING ANEW PROGRAM

In the Project Panel /Programs Folder right-click and select New Program.
Every project contains by default the program main.

7.3. SELECTING THE IEC LANGUAGE

The following dialog box appears:

-

MNew program

=

Language
@I (JFBD LD

Mame

MewProg

Task

) SFC

Assignto |-

(o ]

[ Lancel ]

Mew program
Language
@I @FBD @©LD
Name

MewPrg

Task

@ 5T

0 SFC

New Program in ST language

Timed
[ Background
Boot
Init
Modbus

Select the desired programming language and enter a name.
The SoMachine HVAC platform is compatible with 5 programming languages (IEC 61131-3).

ST

:’

1

For a program to run, it must be
associated to a 'task’.
See Associating a Program to a
Task.
Main is always present in the
Background.
If the program is not associated to a
task a "?" symbol appears next to the
menu Programs > Newprog

FBD

LD

var2:=var2+1; ( \ Id true
( if (var2=200) then ( \ ( st blinker.run \ f \
var25 =0; ) o o Main Start Id trge
var1: =not var1; _l | IN| st blinker.run N
. MAX I IIE % cal trigger
counter: =counter+1; In1 - L. A n L LH sSw
if (DI2=TRUE) then Id true
(out1:=cour2terand 5; In2 En2 st blinker.run
out2: =counter and 7; F—os9 cal trigger Step0
out3: =counter and 12; L L .o .En|3, . L .
else I

SFC

Each project may consist of several programs.
The developer may use one or more languages in the same project. Each new program actually offers the choice of

5 programming languages, 2 text-based and 3 graphics-based:

» ST, Structured Text language

* FBD, Functional Block Diagram language

* LD, Ladder language

* IL, Instruction List language

* SFC, Sequential Function Chart language

text

graphical

graphical

text

graphical

7.4. OPENING AN EXISTING PROGRAM

If the developer already has an existing controller application , open a .ppjs project from the menu File > Open
Project or select it from the list.

Eliwell Free Studic Application ‘

|

Found new version of libraries:

Do you want to update them 7

. ch\program files (86)\eliwell\free studio
beta\catalog\freesmart\PLChbasic.pll

[

No

NOTE. When opening projects realized with previous versions of
SoMachine HVAC a pop-up window may appear asking to update the

libraries. It is a good practice to update.
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7.5. WRITING A PROGRAM

In the Edit Panel, write the program that you intend to develop.

The elements of the development tools are presented generically below.

The appendix Project Development Examples gives some examples of simple programs which you can use to create
a project.

7.5.1. PROJECT PANEL / PROJECT TAB

Creating local variables

Using the drop-down menu, select Variables > Insert (new record) or click on the respective icon.
The variable appears in yellow in the central section, and you can define its characteristics by clicking on the respec-
tive boxes.

Where multiple choices exist, you can choose from a set of options by clicking on the ellipsis (...).
a dialog window will open

*  Name

« Type, to choose from one of the preset options or variables defined by the user (see picture)

* Address: the default setting is automatic

* Array: defines whether the variable is array type (if so, define its dimension) or not

* Init value: initial value

*  Description

In the navigation tree below the program folder, the local variables will appear, identified by an icon.
NOTE: The local variables are NOT static.

rroece B Baorcs IS
A Nt W 17140 Progect
2 Prograrms Locak wariables
] man Hame Tine AGIESE Amay  Infvalue At Descriphion
IFII "MI‘W:“ 1 Hewtocanvan CNT iy Hg
2 Furetion ek
e e A

Heree Ty
vainoal Dasic typms
Farxtions Bhacks [ Jirr1e feex gt
e s ol | CeM T Basse e
BuDWTRD B gt

ot -
TlREAL Sane per
Dackah fror— 5T B g
— = —— Sa|STRINE Rasic tpt
[T oo pos
Otver ey LT Bamc et
e [ LN Ba s
o oD Bacic s

Creating a function block/function

In the same way as we create a program, it is possible to create
+ afunction

* afunction block

in the desired programming language.

NOTE: Creating functions is available in 4 programming languages. SFC language is not supported for functions.
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A function or function block is a (sub)program with inputs and outputs:

a function requires n inputs and a single output (RESULT) with the same name as the function. The function's
local memory is initialized each time the function is called.

a function block requires n inputs and m outputs. The local memory of each instance of the function block is kept
between one call and the next (static memory).

Each function or function block can be used within a program by dragging and dropping the icon into the Edit section
of the program.
The function is used within the program by passing the input variables.

The function block is used within the program as an instance in the same way as the declaration of a variable.

Example in ST language of call to function and function block

[Froject x| MName | Twe | Address | amay | Initvalue Attriaute
Project | o Definitionsl Hesources' 1 fun_ctlDnblocklstancename functionblock Auto Mo i
amaa Froject 2 |varinputl BOOL Auta Mo FALSE
|_:_|[:| Prograns 3 |varinput2 BOOL Auta Mo FALSE
=-[F] main 4 |vamutputd BOOL Auto Mo FALSE
=@ C?' VafﬁabLelS i 5 |varoutput! BOOL Auto Ma FALSE
¢ | functionblockistancename
warinput! B |wvaroutput? BOOL Auto Mo FALSE
varninput2
warautput 4| | N
: varautput] . : . _|
waroutput? ggg% varoutputl: =functionnanse{varinputl , varinput?); ;I
Ela FunCt'Dn_bbCkS aoo3 functionblockistancenans(inputl: =varinputl, input  =varinput);
=-[F functionblock 0004| waroutputl:= functionblockistancenams. outputl:
- 3@ Input wanables aoos varoutput? = functionblockistancename . cutput?;
; ooos
input]
input2
E---@i Dutput variables
: outputl
output?
[—]a Functions
E|"- funchionname
E---}[ﬁ Input variables
inputl
input2
[#-[.]) Global varisbles
F-ER Tasks
EX |

Creating global variables

The navigation tree contains the folder Global Variables.
From here you can create new:

Shared global resources

Global variables
Mapped variables
Constants

The shared global resources will appear in this section but will be defined in the Resources Panel.
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7.5.2. ASSOCIATING A PROGRAM TO A TASK

For a program to run, it must be associated to a task.

There are various types of task:

 BOOT Task executed once only on starting up the system

« Init. Task executed at each download of the application and on starting up the system (after Boot).
NOTE. The associated program initializes slaves and messages according to the configuration, with fixed values
that are independent of the run time

+ Timed. Task runs at regular intervals which can be set by the developer. The default setting is every 100ms
NOTE. Modbus messages do not interfere with this task.

» Background. Task runs with low priority after the Timed tasks (between the end of one Timed task and the start
of the next).

¢ Modbus. Task executed to implement Modbus Master, calling relative function blocks, and to send messages.

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

7.5.3. PROJECT PANEL / RESOURCES TAB

The Resources tab enables you to define the EEPROM parameters and status variables which may then be used in
the application code (they will appear in the section Project>Global Shared) and allows you to construct the menu
Prg (Programming), the menu Set Status (M171 Optimized only) and Alarms of the M171 Optimized/M171P/M172P
target as well as the interface of the current project, which will be displayed in SoMachine HVAC Device.

7.5.4. MODBUS OBJECTS

This section enables you to define EEPROM parameters and variables, which can be displayed on the target, Device
and read using the Modbus RTU protocol.

In the various sections, it is possible to add or remove parameters/variables in the same way as for variables in the
Project tab:

T e 36 gt O o T e L e | —————————————————————————————————————

55 fe fde View Project Onlee Dtbug Window Toeh Devtiopes Help
BEE - iR AR SR CDNEES -]
FE Y

Ll - i e B 1) s

EEPROM Parameters

2 |vees

EEPROM Parameters (M1710)

This section is for creating the variables which the developer intends to save even if the power to the target device is
switched off.
NOTE: the user of parameters in the code is read-only; to write, use the appropriate functions of M171 Optimized.

Status Variables

In this section we define the status variables which can be displayed in the menu of the target device.

Each variable will have a transcoding on the controller due to the 4-digit / 7-segment display. In the Display label box,
you can select the transcoding and see a preview on the display by clicking on the ellipsis (...)

NOTE: some letters will not be displayed (for example x and z) so there will be a blank space on the display.

If the display label is SET, 5EE will appear on the display.
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] NewProjectM171P - SoMachine HVAC - Application - DAFS\NewProjectM171P\NewProjectM171P.ppjs - [Resources *] 2

=) File Edit View Project On-line Debug Window Tocols Developer Help

BEE -y PTGl

B | 6 S E R
esources +x E Resources *

E‘ Configuration
L B M171 Perf Display

£ Modbus objects
EEPROM Parameters _
g Status varisbles Cdadd  [dRemove 2 Recalc
& Enums H# Address Name
‘E BIOS Parameters —rrm paramatart
L Menus
& YO Mapping 2 16285 Parameter2
5 Local 3 |16386 Parameter3
-B5 Field
Ay Alarms
@] Web Site
-5iF BACnet Objects

%2 Device
-E4 Anzlog Value Objects

24 Binary Value Objects

-7 Calendar Objects

B Multi State Value Objects
-7 Schedule Objects

EH' Notification Class Objects

EEPROM Parameters

Device type Applicationtype  Size  Defaultvalue Min Max Scale Offset Uni
Signed 16-bit INT 0 1 0
Signed 16-bit INT 0 1 0
String STRING N 0 1 0

EEPROM Parameters (M171P/M172P)
Same as M1710

Status Variables

In this section we define the status variables which can be displayed in the menu of the target device.

In the target column, only columns that are visible from the M1710, M171P Flush or M171P/M172P target are

indicated.
Refers to both unless indicated

IPA
address

Name

M1710 display label
Device Type

Default Value /Min/Max

Format

Application Type

Scale/Offset
M171P
Flush Size
M171P/
M172P
Unit
M1710 Access Level
Read only
Description/Note

pre-assigned index
resource Modbus address

resource name which may be used by the developer in the
controller application

name displayed in the application menu of the target (4-digit)
type of data displayed on target and Device

minimum/maximum default values of the resource displayed on
target and Device

display format for Default Value /Min/Max
for example XXX.Y display of whole number with decimal point

type of data used in controller application

conversion coefficients between Device Type and Application

Type
Application Type = scale x Device Type + offset

Significant only in the case of STRING type. Dimension (Length) of
the string. Default and max= 31 characters

unit of measurement of Device Type displayed on Device and if
available with icon on target

See Visibility table. This column does not apply to M171P/M172P

enables/disables editing of Status variables.

free text displayed on Device
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Enums

In this section we define the types of additional variable which can be used in the Device Type column.
NOTE. see EEPROM parameters and Status Variables table.

BIOS parameters

In this section we define variations in the default BIOS parameters map which is factory-set by Schnedier Electric.

7.5.5. TARGET MENU M1710

The target menu consists of a BIOS menu and an Application menu.
The BIOS menu is factory-set.
The table below defines the main functions of the keys / LEDs of the target device.

F5 short switch from BIOS menu to Application menu and vice versa
F1or F3 short navigate folders and edit values
F2 short cancel operation (ESC function)
F4 short access to set menu
F2+F4 short access to Prg menu
F1/F2/F3/F4 long managed by developer (by means of target variable sysKeyFunctions]])
The LEDs are managed by the developer by means of target variable sysLocalLeds[])

The elements entered in the table in this section will be displayed on Device.

Prg menu

In this section we define the Prg Menu and the folders/variables of which it is composed.

The Prg Menu can consist of one or more folders, defined by the developer, into which are inserted:
+  EEPROM parameters

«  Status variables

* BIOS parameters

* inputs and outputs

Set menu

In this section we define the Set Menu and the folders/variables of which it is composed.
The set menu is created in the same way as the Prg menu.
The set menu contains the AL folder - see below.

Visibility of menu resources

The visibility of the resources created by the developer is indicated in the following table:

Always visible YES YES
Level 1 YES Leszsl y object assigr::lag ntS a Prg or set
Yes
Level 2 YES Level 2
Never visible YES NO
object NOT assigned to any Prg
YES or Set menu
Never visible Visible in the folder NO
ALL PARAMETERS
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Alarms

It is possible to define alarm variables which status must be managed by the developer.

If the variable assumes a value other than zero, the label will be displayed in the Alarms folder (AL) of the set menu
in M171 Optimized.

In the M171P/M172P target it is only a Global type USINT declaration.

M1710 configuration

From the Resources tab, click on M171 Optimized to access the following Panel M171 Optimized Configuration.

Hete Modicon M171 Opt Configuration

Using the drop-down menu you can set the value of the variable / parameter you intend to show on M171 Optimized
as the main display (Fundamental state display). If you set no value (none) the message PLC will be displayed.
The values available are the 1/O and the values defined by the developer in the Set menu.

The 1/O are the local and remote inputs and outputs, including those of the displays.

Execution time

From the same Panel it is possible to set the execution time of the project in milliseconds (ms).
The default setting is 100 ms. The available range is from 20 ms to 100 ms.

1/0 mapping

In this section we define the links between variables and physical I/O of M171 Optimized.
* Local: local variables of the controller module

+ Extended: variables of the expansion module

* Remote: variables on the displays.
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7.5.6. TARGET MENU M171P/M172P

The target menu must be created by means of the Userinterface.

The BIOS menu is factory-set and is visible from Device.

The main functions of the keys/LEDs of the target device can be programmed by means of the Userinterface
LEDs also programmable from ApplicationMenus.

In this section we define a Menu that does not appear on the display and the folders/variables of which it is composed.
The Menu can consist of one or more folders, defined by the developer, into which are entered:

» EEPROM parameters

« Status variables.

Alarms

The alarms for M171P/M172P are only defined to enable the portability of an M1710 project.

From the Resources tab, click on M171/M172 Performance to access the following Panel M171/M172 Performance
Configuration.

M171P configuration

[E] MewPrajectM171P - SoMachine HVAC - Application - CAINVSDATA\D_Z400\FS\NewProjectM171P\NewProjectMLT1P.ppjs - [Resources]
El\e Edit View Project On-line Debug Window Tools Developer Help

BER -~ BB ML ESRERREESESE
T+ EXDR Dy b DR

[Resources # % [ Resources
Configuration
- M171P Display
£1E8 Modbus objects
4= EEPROM Parameters
&} Status variables
%) Enums
43 BIOS Paremeters
[ Menus
B 170 Mapping
B2 Local
B2 Field
Ay Alarms
Q] Web Site
£ %F BACnet Objects
%2 Device
Z40 Analog Value Objects
248 Binary Value Objects - Schpider
7] Calendar Objects
I Multi State Value Objects
35 Schedule Objects

M171P Display Configuration

Ex ion time:

Set execution time:

Execution time (ms): [20

Data export
ﬁ

elect XSLT export filter: Browse Export

& Notification Class Objects cosoocboolie
%) LON Profile RO O Loy, SIo || T
SIS
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M172P configuration

§ TMI172_SampleProject - SoMachine HVAC - Application - C\TM172_SampleProjectt TM172_SampleProject.plcpr - [Resources]

= File Edit  View
BEE

T B
B4 | s 20 L0

Project On-line Debug Window Tools Developer Help

sBR AR SRERSES D EE
g b L B R
D847 HemE

Resources
Configuration
=] mi72p

7 x | Resources =

M172P Configuration

5 Modbus objects
- EEPROM Parameters
L& Status variables

o5 Enums

™ BIOS Parameters

Data export
’;alect XSLT export filter: |

Browse

Export

B Menus
B8 1/0 Mapping La
L f8 Local k
B Field
B Alarms
-4J] Web Site
=-5ef BACnet Objects
L §2 Device

4 Analog Value Objects

4 Binary Value Objects
-7 Calendar Objects

B Multi State Value Objects
:@: Schedule Objects

g Notification Class Objects
...{&) LON Profile

Execution time

From the same Panel it is possible to set the execution time of the project in milliseconds (ms).
The default setting is 20 ms. The available range is from 20 ms to 100 ms.
NOTE: See also the section on Associating a program to a task.

1/0 mapping

In this section we define the links between variables and physical I/0 of M171/M172 Performance.
* Local: local variables of the M171P/M172P base module
« Field: variables and/or binding of third-party controllers.

NOTE: If correctly defined, the variables defined in Resources will automatically be located in the Global
Shared section.The project must be saved without errors for the variables to be visible in the Project tab in
Global Shared.

Analog Inputs

NOTE that the presence of the inputs depends on the reference.
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8. MANAGING PROJECTS

8.1. SAVING PROJECTS

Once you have completed the project you can save it in various forms and send it to third-party Developers or Users.

File types
| Target  Filetype  Application  Descripion
M1710 .PPJS Application | Project created with Application to be opened with Application.
M1|z|11|;,::|!,78h PPJS Application Project created with Application that can be added to an M171P/
M172P ’ Connection M172P/M171P Flush device with Connection.
PLL Application L|br§1ry created by the developer to be used in Application or
Device.
.RSM Application Compressed .PPJS project
M171P Flush User
M171P/ .PAJX Project created with UserInterface to be opened with Userinterface.
Interface
M172P
M171P Flush User
M171P/ .PPJX Same as .PPJS. Shared projects.
Interface
M172P
Project created with Application to be opened with Device
M1710 .CFN Device NOTE. The source code is not available but the project can be
downloaded to the target device.
Project created with Application or Connection to be opened with
M171P Flush Device. If the device is created with Connection it will contain both
M171P/ .CFN Device the controller application and the HMI menu.
M172P NOTE. The source code is not available but the project can be
downloaded to the target device.
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8.2. TRANSFERRING PROJECTS AND FILES

The table below shows several operations involving the transfer of projects from one developer to another or from a
developer to a user. The data transfer involves the sending of one or more files defined in the previous section.

The developer wants to transfer a project to
another developer.
The developer sends a .ppjs file

The developer who receives it can open
and edit it with Device Application; The
developer connects to the target, and

compiles and downloads the application.

Developer

7

Developer

Application

.PPJS

The developer sends a .ppjs file to another
developer

The developer who receives it can open
and edit it with Application; The developer
connects to the target device and compiles
the application.

After compilation, the developer selects

the menu heading Developer > Open with
SoMachine HVAC Device and configures
the target device BIOS (parameterization of
the target device)

The developer wants to transfer a project to
a user

The developer sends a .CFN file

The user who receives it can open it

with Device; The user connects to the
target device, downloads the application
and configures the target device BIOS
(parametrization)

Developer

7

Developer

Developer

v

User

Application
Device

Device

.PPJS

.CFN

From Device the
user CANNOT
compile the
application

The developer wants to debug an Controller
application already present on the target
device

but does not have the source code.

The developer receives the project folder
(which includes the binary files and debug
symbols) used for downloading the controller
application onto the target device.

NOTE: the project has not been modified
(no modification to the source and no
recompilation and/or download)

Developer

v

Developer

Application

project
folder
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8.3. CONNECTION

To download the controller applications of SoMachine HVAC from the PC to the M1710 target device, various
communication modules and accessories are available.

8.3.1. PROGRAMMING OF THE M1710

Connection of Programming Stick to PC
NOTE: To connect the PC to TM171AMFK the TM171ADMI and the Blue cable are used.

Programming TM171AMFK
cable

download to the controller upload to the PC

BIOS -
Controller application -

Connection of Programming Stick to M1710

NOTE: To connect TM171AMFK to M1710 the Yellow cable is used.

Programming
stick
(TM171AMFK)

1]

TTL

F5

PO

F3 Scl

download to the controller upload to the PC
Parameters Parameters
BIOS -
Controller application -
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Connection of PC to M1710
NOTE: To connect the PC to M1710, the TM171ADMI and the yellow cable are used.

Programming
cable

N\

Fq wnt F2
] ]
L Prg

fofeYolc¥oYoYo)

s Schneider T4

download to the controller upload to the PC
Parameters Parameters
BIOS -
Controller application -

NOTE: When supplying power to the controller from the PC, M1710 must not be connected to earth.
If a ground (earth) connection exists for the PC as well as the M1710 a ground loop condition could develop and render
either PC or the M1710 inoperable.

NOTICE

INOPERABLE EQUIPMENT
If you are unsure whether the M1710 is connected to an SELV power supply, disconnect the power supply
connection to the M1710 before connecting a PC.

Failure to follow these instructions can result in equipment damage.
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8.3.2. PROGRAMMING OF THE M171P

‘o B

USB

200000 DDDD)

L0V DD 0D D)
—

SSNSRRESRS |88

download to the controller upload to the PC
Parameters Parameters
BIOS -

Controller application

Controller application

HMI application

HMI application

Data files

Data files

L[| [F]——
USB Mini-B

D @ ey

ETHERNET

ETHERNET

RJ45

]

RJ45

RJ45

download to the controller

upload to the PC

Parameters

Parameters

BIOS

Controller application

Controller application

HMI application

HMI application

Data files

Data files

Commissioning

NOTE. M171P: connection via Ethernet requires a commuication module.
NOTE. M171P Flush: connection via Ethernet does NOT require a communication module.

48
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8.3.3. PROGRAMMING OF THE M172P

M172 Performance

N\

download to the controller upload to the PC
Parameters Parameters
BIOS -
Controller application Controller application
HMI application HMI application
Data files Data files
SoM HVAC
(2.0 or greater)

M172 Performance

USB cable
1=
USB mini-B -
SRR
SoM HVAC
(2.0 or greater)
M172 Performance
L
Ethernet RJ45 .
|
download to the controller upload to the PC
Parameters Parameters
BIOS Z
Controller application Controller application
HMI application HMI application
Data files Data files
Commissioning -

NOTE. USB Mini-B. Used to connect M172 Performance to a PC via mini-B USB cable for debugging,
commissioning, downloading, uploading with TM171SW (SoMachineHVAC v2.0 or greater): M172 Performance
seen as a virtual COM. Serial communication is performed with a CDC profile (USB).
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8.4. DOWNLOAD CONTROLLER APPLICATION ONTO TARGET

Connection and application downloading operations for M1710 and M171P/M172P are different.
The connection procedures are illustrated below:

*  Network for M1710

» USB-RS485 for M171P/M172P

The actual download adopts the same procedure for both targets.

8.4.1. PRELIMINARY OPERATIONS

In order to download the application correctly, the user must:
1. Connect the DMI hardware interface to the PC.
2. Make sure that the driver has been installed.

COM settings

COM settings must be set for the different workspaces: Application, Device and UserlInterface.
From the drop-down menu, select On-line > Set up Communication:

Device Link Manager Config v10.1.2.0 @
Current selected protocol : - Th171ADMI

Protocals Active

W Can

WGOB

¥ Modbus

W ModbusTCR

T TR171ADMI Active

Froperties ] [ Activate
Description

}171 Opt. Pragrammable cable

Ok ] { Cancel

The COM port must be read/set in “Peripherals Management" for it to be recognized. If errors are detected, refer to

the paragraph “M171 Optimized Programming cable connection error’”.

For M1710 select TM171ADMI or Modbus. If the protocol is not activated press the Activate button.
Only with maximum speed 19200 baud. TTL not for use.

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

is changed. The properties are visible and can be edited from the Panel On-line > Set up Communication >
Properties. Note that the protocol must be activated beforehand.

DMI Configuration v10.1.2.0 =]

Protocol settings

Fon COM3 -
Baudrate 19200 -

Protocol settings
Address 1

Timeaut 1000

Ok l ’ Cancel

50
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M1710 cable connection error

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 M171

Optimized Programmabing cable.

2. Ifthey are the same, physically disconnect and reconnect the M171 Optimized Programming cable from the USB
port. This should make the operating system recognize the interface.
3. Repeat the M171 Optimized Programming cable Detection function.

8.4.2. M1710 TARGET

M1710 has certain parameters in the CF folder for managing the connection between the target and SoMachine

HVAC

If the target is “empty”, for example there is no controller application on the device, M1710 will display the message
Otherwise (controller application exists on M1710) the message PLC will appear on the display.
Simultaneously press the UP and DOWN keys to view the message

MA71 Schneider |

i an
l" r _’ E 31

F3 oJolelolelolo) Fa |

F1

To view the parameter menu, press

the Esc and Set keys at the same
time. This will open the PR~ menu.

w71 Schneider .
a
Prg
|_ n .
. e g
B 0o @ @O k4 |

The parameters menu PR contains
the controller folders. Press the set
key to view folders.

Fq W Schneider
8 -~ escl
FL5 L '- Prg

B oo @ @e® @ Fa

The first folder shown is the EF

configuration folder. Press the set
key to view the folder parameters.

M171 Schneider

F1 Gieceric F2
0 rEan
L 0 - g

ETIU. &y
B 90006060 F4 |

The first parameter shown is CF30.

To view the value of the parameter
press the set key.

SElectric F2
esc

| &
N set
OREOOO®D F4

Use the UP and DOWN keys to
change the value if necessary. To
confirm the value press the set key.
To exit press esc.

Schnelder
F1 M171

o
r /_ o

H : - vvv- set
B 00006000 F4

Use the UP and DOWN keys to scroll the
other parameters and repeat the procedure
to view the values and - if necessary - edit

them.

Parameters needed for correct connection between the M1710 target and SoMachine HVAC.
For other parameters and to manage visibility levels refer to Modicon M171 Optimized Logic Controllers, Hardware

User Manual.

CF01 (1) select COM1 (TTL) protocol a Zrasozrgjg 1 2 Must be set to 1
CF30 Modbus protocol controller address 1...255 1 3
0,1, 2 = not
used
Modbus protocol 4 =19200 baud )
CF31 () baud rate 5=38400 baud  ° 3 those dgg’;ee‘lj by the
6 = 57600 baud .
_ On-line > Set up
7 = 115200 .
Communication >
baud -
1= EVEN Properties
CF32 Modbus protocol controller parity 2 =NONE 1 3
3=0DD
(1) COM1 =TTL / RS485: cannot be used simultaneously
5=38400 baud (RS485: not supported)
(2) CF31 6=57600 baud (RS485: non supported)
7=115200 baud (RS485: non supported)
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COM settings

The COM settings are valid on both Application and Device.

8.4.3. M171P/M172P TARGETS

The settings are identical to those given for M1710:

Panel On-line > Set up Communication

NOTE: For M171P/M172P TM171ADMI must NOT be selected.

« Select Modbus TCP in the case of Ethernet connection using the relevant communication module
* Select Modbus in the case of USB/RS485 connection
* Select CAN in the case of USB/CAN connection.

If the protocol is not activated press the Activate button:

Device Link Manager Configv101.20 @
Current selected protocal : - TR171ADMI
Protocals Active
Y Can
¥ GOB
¥ Modhus
W MaodbusTCF
T TWI71ADMI Active
Properties ] [ Activate
Description
}171 Opt. Prograrmmable cable
Ok ] [ Cancel

Also in this case, the properties are visible and can be edited from the Panel On-line > Set up Communication >

Properties.

Note that the protocol must be activated beforehand. The Panel displayed depends on which protocol is activated:

Madbus TCP/IP config v10.1.2.0
Communication

IP ot hastname  10.0.0.100]

Port 502
Pratocol
@ Modbus Address 255
© dbus Time out(ms) 10000

Connecttimeout 5000

]

[ Ok ] [ Cancel
ModbusTCP/IP
Modbus TCP

Can Configv10.1.2.0 E

Comemnicaton

e S = Communication

Port CANUSE -

Baud rate  |500 Kb ™

ot 100 Frotocal

Address [

Timeout 1000

Ok ] [ Cancel

ModBus serial CAN

The IP or Hostname field is for entering either an IP address (the default setting for M171P/M172P is 10.0.0.100) or a
hostname on a local network if the router (static IP) is configured accordingly.
The TCP/IP communication Port field is set by default to 502.
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Modbus TCP/IP

Connect the PC Ethernet cable to M171/M172
Performance.

Double click on the PC icon at the bottom to the
right of the application bar.

Select TCP protocol and click on Properties
Configure the Ethernet port of your PC with

the address shown in the picture (10.0.0.101).
NOTE: The default M171P/M172P configuration
is 10.0.0.100: the PC Ethernet port will thus be
configured with an address different to the default
address (for example 10.0.0.101, the first 3 fields
must be the same, the fourth different).

Click on ok: the PC is configured to dialog with
M171/M172 Performance via the Ethernet port.

M171P/M172P has a number of BIOS parameters for managing the connection between the target and SoMachine
HVAC but, unlike M1710, it does not have a default menu shown on the on-board or remote display.

Therefore in order to view the parameters you need to open Device.

Parameters needed for correct connection between the M171P/M172P target and SoMachine HVAC.

On-board RS485

« M171P : 1 x RS485 On Board
« M172P : 2 x RS485 On Board; RS485-1 On Board + RS485-2 On Board

0=9600 baud

1=19200 baud
Modbus protocol baud 2=38400 baud

Baud_RS485_OB rate 3=57600 baud 2
On-board

4=76800 baud
5=115200 baud

The actual address

On-board RS485 is determined by the

Addr_RS485 OB serial address 1...255 1 sum of this value +
the value of the DIP
switch
On-board RS485 2 =uNET
Proto_RS485_OB protocol selection 3 = Modbus/RTU &
4 = BACnet MS/TP
RS485 data bit
Databit_RS485_OB number 8 Fixed at 8
On-board
. On-board RS485 stop 1= 1 stop bit
SO et ol bit number 2= 2 stop bit 1
0= NULL
Parity RS485_ 0B | On-board RS485 1= ODD 2
protocol parity 2= EVEN
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On-board CAN

2=500 Kbaud
CAN protocol baud 3=250 Kbaud
Baud_CAN_OB rate 4=125 Kbaud 2
On-board 5=125 Kbaud
6=50 Kbaud
The actual address
. is determined by the
Addr_CAN_OB O”'bOZZf dg;g el 1..127 1 sum of this value +
the value of the DIP
switch

PASSIVE ETHERNET PLUGIN

The Ethernet passive plug-in configuration parameters involve the configuration of the TCP/IP communication port (for
example 502), the IP address, the gateway and the subnet mask.

The “Default Gateway” and “Net mask” parameters are of no significance in the local point-to-point network.

For connections via a router the “Default Gateway” parameters must match the IP address, as in the following
example:

Ip_1_ETH_PI Etnf;r:j‘ﬂrzzzs(i;’:t ':gﬁ’)' in 192 | DefGtwy_1_ETH_PI Defzz;JISttﬁ:'tf)way 192
Ip_2_ETH_PI Ethernet pas?izvnedlzlggt;in IP address 168 DefGtwy 2 ETH_PI Def(azul:td (?)aatg;/vay 168
Ip_3_ETH_PI Ethernet pass(i:;/ﬁj I:I:%in IP address 0 DefGtwy 3_ETH_PI Def?;rlfj C;ztr?)way 0
Ip_4_ETH_PI Ethernet pas:s(i‘\1r/teh I:I:rgt)-in IP address 100 / DefGtwy 4_ETH_PI Def?:tltl ?):T’te)way 1

N4 N4

ETHERNET CONNECTION On Board M171 Flush / M172P

The settings are identical to those given for M171P: Select Modbus TCP in the case of Ethernet connection.
No additional module necessary, ETHERNET is onboard - see table above.

The available on-board RS485 and CAN protocols are the same as M171P.

The table below shows the Ethernet protocol parameters.

HMI management

In addition to the BIOS parameters, M171P Flush manages the HMI menu:

Hmi_language Dlifpler [EmeIeEe 0 ... 65535 0
(local or remote)

Local HMI is identified
0= Remote HMI 1 / 1= Remote HMI 2 on the display as
2= Remote HMI 3 / 3= Remote HMI 4 Network
4= Remote HMI 5 / 5= Remote HMI 6 In Connection as HMI

HMIList_current Current HMI 6= Remote HMI 7 / 7= Remote HMI 8 1"
8= Remote HMI 9 / 9= Remote HMI 10 Remote HMI is
10 = not used identified
11= Local HMI In Connection as
Remote HMI
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Remote HMI

Ten remote menus are available. The first menu parameters are listed below. The others are the same.

HmiList_ID_1 Remote HMI 1 navigation ID list 0_ 254 0
1=RTU
L. Remote HMI 1 navigation (RS485 Modbus RTU) _
It REs resource type 2=TCP (Modbus TCP) sl
3=CAN (CAN)
Remote HMI 1 navigation
HmilList_ resource address for CAN, 0 255 0
Addr_1 RTU and TCP -
(IP part 1)

HmiList Remote HMI 1 navigation for example CAN: 2.
Addr 2 resource address for TCP (IP 0 255 0 500000

- part 2) for example 485s: 1.
HmiList Remote HMI 1 navigation 38400. P81
Addr 3 resource address for TCP (IP 0 255 0 ETH: 010.000.000.100

- part 3)
HmiList Remote HMI 1 navigation
Addr 4 resource address for TCP (IP 0 255 0

- part 4)
- . Remote HMI navigation file 1 alphanumeric string, rEErEEx ety the_ CEiELl RErE

SRR T (DOS 8.3 uppercase format) 8 characters dlieg
) HMIREM.KBD

CONNECTING TO THE TARGET

Before connecting, the bottom right of the screen displays the message NOT CONNECTED.
From the drop-down menu select On-line > Connect.

If connection is successful, the following screen appears in the menu bar:

COM3 Server ¥8.13 I

Settings 30400.4.8.1
Users connected 1
Diagno | e

This screen will remain present as long as the target device is connected. To interrupt the connection, repeat the On-
line > Connect procedure. At the bottom right of the Panel is a connection bar divided into 3 sections.
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Before connecting to the target the Panel shows that there is no connection:

EDIT MODE | | NOT CONNECTED

When connected to the target there are various situations shown below:

EDIT MODE | DIFF. CODE CONNECTED

CONNECTED (in green): if the connection is established and the target application coincides with the SoMachine
HVAC application.

DIFF.CODE (in yellow): if the connection is established and the target application does NOT coincide with the
SoMachine HVAC application.

EDIT MODE | WO CODE CONNECTED

CONNECTED (in green): if the connection is established.
NO CODE (in blue): if the connection is established and there is no application on the target.

EDIT MODE SOURCE DK CONNECTED

CONNECTED (in green): if the connection is established and the target application coincides with the SoMachine
HVAC application.
SOURCE OK (in green): if the connection is established and the target application coincides with the SoMachine
HVAC application.

ERROR (in red): if a communication error is detected.

DOWNLOAD
To download the application, press F5 or select Communication > Download code from the drop-down menu.
The following dialog boxes will appear:

A

SoMachine HVAC - Application (—— SoMachine HVAC - Application J—
& Theeeicatien code s aready inthe target ystem. fl, PLC il bereet on he system, continue ?
&Y continue anyway ? i 1Y

A. If an application is already present, you will be asked for confirmation to overwrite the previous version.
B. Message that the controller will be reset.

If you confirm with “Yes” the application will be downloaded to the target. The process may take a few seconds: the
“‘Download in progress” window appears to show the status of the download.
If a communication error is detected, the following dialog box appears:

SoMaghing HYAC - Applicaion o

Unabile 10 start the comenunication
Chests 'On-liva | Set up commanication’ to configure

L |
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9. DEVICE PANEL DEFINITIONS

The Device workspace is shown below with screenshots and descriptions for M1710. Where necessary,

the differences compared to M171P/M172P are highlighted.

The Device workspace has various sections for managing an controller application generated by a developer,
for example M171 Optimized parameter configuration, testing, BIOS updating and application downloading to the
target device.

NOTE: the source code of the application is NOT visible from Device.

The sections (Panels) are listed below:

= ] -

Linaied Project Untitled Deveck nbrest [ Versen | Desergtion
MITIP Display L MIT1 Perfeemance Display
Mot reeant profacts MITLP Bind an MLTL Performance ing
B vsgtoy forMUTL Bl 20 Diigley for MI7L Ped
— @ M
MITIP Fipasvion 1L 480 MLT Parbcemance Tapantion 37 L0t

"k nem device 1o gregect MITIP Dipargion 14 L. 575 MLT1 Perfoemance Lpamsion 14 10s
B o e MITLG Modbus Slave_ 412 MLTL Optimized Modbus Sisee Only
[ [ o Mo = MITL Otenized
B owrkennear i METL BBV B @ ML EEV Doiver
= - MiTIP BE MITI Pefsemince
| T 0
B e 575
B roseessmecy iz
B e F
B e - i ER
B s ) ] | Beserption

Nt s [ asharced 2x
trotons: [TEET R, ]
Start can |

e Vo ot Vo b enrd e

= ]

Deme Heme | Volve  |Um [ Desenplion
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H (1)

Project

Catalog

Connection
Status

Watch

Oscilloscope

Output

Menu bar

Project

Edit Panel

Applications catalog

Display variables with
application running

Display variables graph

Messages

(1) Panel not visible at first start-up.
To display it, check the heading in the drop down menu View > Output.

The Panels appear or remain hidden (see Shortcuts) and can be organized as the user wants in terms of size and
layout. SoMachine HVAC saves the last settings made.

This section shows the work tools in the form of
icons.

To display or hide the toolbars, right-click and select
or deselect the desired tools.

Some tools can be selected by means of key.
combinations (shortcuts).

The Project Panel enables you to manage one or
more controllers.

According to the selection made in the Project Panel,

the following appear in this section:

* BIOS parameters (parameters + I/O values).

« parameters and variables defined by the
developer in Application associated to the
menu.

This Panel shows the applications available from the
catalog.

This Panel shows the connection status of the targets
in the Project Panel.

This Panel enables you to manage variables
debugging by displaying their status when the
application is running and connected to the target
device.

This Panel enables you to manage variables
debugging by displaying their status in graph format
when the application is running and connected to the
target device.

This Panel shows the messages relating to the
development of the project (file opening, reading/
writing errors, status of connection to device, etc).
NOTE: the connection to the target device is also
visible in the bottom right of the screen by means of
colored messages (see Application Download).
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10. FIELD OPERATION

10.1. FIRST START-UP

1. Click on the Launch SoMachine HVAC icon on your Desktop
2. Click on the SoMachine HVAC Application icon.

SoMachine HVAC - Device

13 sohachine MYAC - Smulation
TET] Sehachios WAL - Lot Intadface

1 2

The program appears as shown in the picture:

T S ke - Sehtachient FIVAL - Deviee = s =
Eie [dt fma Prametws Becpes Qptiors belp
Dk HocH Wil mResRs .y Bl
Progect Lk 3%
B Ueted Project Untitled TR T
@ W] Paszemance Display
o Thcar an VO] Padzemance find
[ = [P LT Diplay bes MITE Pt
‘ S 1710 Pl Mhousnting 489 M) Paszemance Flsth Mosrsing
M7tp Expansen 211 50 MITL Petermance Expardacn 27 10
atoem Se B 1 MATL Petermante Eipa
B soroon w ML Oiptimioed Maodbes Slave Osly
. T End ar MIT Cptimsized
[= [ e b4 AT Y Drwver
BN wne Akt - i i
B sovecmsn s
B nebinin
W e »
B omo w7 Eonnection St W
- s = Dievice sama | Dessngtion
Parteeh v arest v
Pratocs: [T ]
St e

wntch B % Dupt # % Ouibeacepe B x
[ N R ] ;

You can now:

* Create a new project .CFN “New Project ...”

* Open an existing project “Open project ...”

*  Open recent projects “Most recent projects ...” by selecting from a list

Device projects have the extension .CFN
In the same project, you can add more than one drive and associate to each drive an controller application created
with Application.
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A new Untitled project is empty. Right-click to add a new drive to the existing project in the catalog by

selecting Add.
Alternatively click on the chosen target in the box 'Add new device to project' or drag'n'drop from the Catalog.

R R
x
Praject Untitled s
o
Mt recent prajects s
’V o
-
a7
s
sz
P
b
s x
| Sruengeon =
Semalvasen 2 cwed
Witch %) et | Ouiaicepe i x
| Beice IMome [vaise |um |Cescrption ]
L NOT CORCTID

10.2. OPENING THE CONTROLLER APPLICATION

In the same way you can add the respective controller application present in the catalog.
The catalog can contain various applications but only one can be associated to a project.
The controller application will be added to the drive with name_1.

=
ax
Project NewProjactM1710.CFN > e
10 MITLO . MewPrejecsliITI0 Acpheston
= Mes recent projects
|
- :
IH -~
| == -
i- D | Dwolpten_ | i
' ama METIO_.  MewPrepetMITLD Appleation
| e i
I
B v
T oo ol e = e
inteh # x| utpus 3 3| Ouoscope ax
Dewe (= Um__ | Desergtie
Track [im | Wirvabon | Wacomiue] Curvatoe] v ] Radcumee] e
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Existing projects can be opened as described previously or directly from Application:
the menu Developer > Open with Device will start the Device containing the project created by the developer with
the development environment Application.

10.3. CONNECTING TO THE TARGET DEVICE

Device requires you to connect to the target device again (click on the respective icon). The central Panel shows the
protocol references, address, etc. The default name of the target device is M1710_1.

By using the copy/paste function, you can create a twin project M1710_2, change the BIOS parameters and download
them to the target device or a second target device.

When the target device is connected, you can read or write parameters.

10.3.1. READING PARAMETERS

The term “parameter” refers to any resource present on the target device: genuine parameters, 1/0 and variables of
the application present on the target.

By default, the project contains a list of the BIOS parameters and I/O values with their respective default settings.
From the target device, the user can read all or some of the parameters.

The default value of the analog inputs and outputs is 0.0; the digital inputs and outputs are set to FALSE.

To read a parameter: select it with the mouse and click on the icon R.

To read the parameters: use the drop-down menu Parameters>Read all device parameters. The operation takes a
few seconds.

File Edit View Parameters Recipes Options Help

DeWpacu vy DRSS, B 58
Project n Xl
COUNTER_ScMachineHVAC
B
-4 BIOS parameters
Eﬁ All parameters

Configuration Name: |Freesmart

Modicon M171 Opt Modbus Slave Only 412 Configuration

—General

Locel Fleverson: [ emm
Extended le version: .
Remote
0 Values —Communication
Local .
Extended Protocal: | EwDML _ setings |
{1 Remote Address: I 1
@ Protection Password [ bisable communication
=8| Application Port: I com:7
= COUNTER_SoMachineHVAC Baud rate: 38400
L PRGL
ﬂ SETL

ﬁ Recipes

Reading parameters ...

[ [

oloJofelelolw

F3 Cobhnaldas  F4
If there are configuration parameters which have default values other than those present on the target device, they will
be highlighted in an appropriate color (blue)
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WRITING PARAMETERS

The user can download all or some parameters to the target device, either with their default values or with modified
values inserted by the user.

To download all the CL parameters (local BIOS) and no others:

Select all the parameters - drop-down menu Parameters>Select all (CTRL+A) or using the respective icon. The
parameters are all highlighted in yellow. Write drop-down menu Parameters>Write selected (CTRL+SHIFT+W) (or
using the icon W). All the CL parameters will be downloaded to the target device.

As explained in the NOTEs, you can also download the values of the I/O variables set by the user or their default
values.

Downloading all the parameters (drop-down menu Parameters>Write all device parameters) replaces all the values
present on the target device with the values listed in the Value column.

If you select Parameters>Write all default values, all the default values including I/O will be downloaded to the
target device.

NOTE: the inputs are read-only and are shown in grey. See the following Parameter values table:

black value value aligned with default target already read
default column value
blue default different from value in target already read
value column
value NOT aligned with Device just opened
red value
default value changed by user
I/O values
read-only :

grey name arameters analog inputs Al

P digital inputs DI
green name SEIENMESD ST e See visibility table

target display

When declaring the status variables and EEPROM parameters in Application you can also define their level of vis-
ibility in the M1710 target menu as shown in the figure (has no effect on M171P/M172P):

FreeSmart EEPROM Parameters.

[dAdd [dRemove

Unit | Formal | AccessLeval | Description

bways visible x|
Never visible
Level 1
Level 2
Alurays visible
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BIOS Download

The user can also upgrade the M1710 BIOS from Device. Select the name of the target and click the right mouse
button. Select BIOS download and open the .fwf file that you want to download.

The Direct mode is executed via an M171 Optimized Programming cable directly on PC whereas the
MultiFunctionKey mode requires passing through Programming Stick and then downloading onto M1710.

BIOS Download not available via RS485.

Do NOT power up M1710 externally (only power up via an M171 Optimized programming cable)

The default BIOS menu of M171P/M172P is visible from the folder All Parameters.
In the All Parameters folder you can also view user parameters defined with Application
Downloading the controller application and the HMI menu is only performed from Device.

The default BIOS menu of M171 Performance Flush is visible from the folder All Parameters. In the HMI
management folder you can view the parameters for managing local and remote HMI pages.
In the All Parameters folder you can also view user parameters defined with Application.
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11. USER INTERFACE PANEL DEFINITIONS

The User Interface workspace dedicated to developers features various sections for creating and managing
customized pages, for example defining the graphical interface of M171 Performance, using and creating templates
and downloading HMI onto the target device.

The sections (Panels) are listed below:

A

& Edt Wiew Project Page Window Help -

=10l x|
Address Array | Initvalue |
1 |anl nadEnahle At Fal oF

B 1cons i ] 5

AR

| Output

Preprocessing file BmpkeymaintenanceNeg plk conpleted
Preprocessing file Bmpdegree. plhk conpleteg
Preprocessing file samplell_plc.exzp .. comnplfted

0 warning=s, 0 srrors

arget vars and parameters

ui]cry_s1s f [ | DataBit_AS46E5_PT [ui|Fullscalemayx_als
|ui|cry_s1s N & [i JFullsealemin_arz
|ui|cry_so1_sos 4 [ |FullscaleMin_as
ui|cry_soz_sos . [ |FullsealeMin_aIs

| Addr_CAN_OB [ui|addr_rS485_PI [T calibration_ar3
i | Addr_CAN_FT [ui|Band_can_os | |calibration_ar4
hi| Addr_RS2Z32_F1 [ |Band_cam_p1 | i | calibration_ars
hi| Addr_RS485_OB [ |Band_Rsz3z_FI | T | Calibration_ale

H

The User Interface workspace for M171 Performance Flush requires that page creation and management and local
HMI downloading occurs on M171 Performance Flush

The characteristic of M171 Performance Flush is that it manages M171P remote menus created with Userinterface
The menus that M171 Performance Flush will use as remote HMIs must be created specifically as such. See
Creating a new project.

4| r [} Motemplates

Sl A ey

Directory o program files (488 schneider slectichsomachinehs

Target selection
{ M171 Perf Display 423,19 -

M171 Per Display 423.13

Praject
( HName [SampleUliSaMachine

M171 Perf Flush Mounting 483.12
1171 Per D
1171 Pert D
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This section shows the work tools in the form of
Menu icons.

Some tools can be selected by means of key
combinations (shortcuts).

The Project M171P/M172P is divided into 2 tabs:

* Project: for managing the pages that will be

B Project Project shown on the M171P/M172P graphical displays

* Resources: for managing images, lists and
strings that may be used in the pages

According to the selection made in the tab, the
following appear in this section:

C Actions ¢ Local Actions

¢ Global Actions

actions linked to the User Interface keys.

This M171P/M172P is used to configure the graphics
of the pages.

This M171P/M172P is used to define the properties
of the pages or of their constituent elements

This M171P shows messages relating to the
F Output Messages development of the project (file opening, compilation
errors, etc).

The M171P is divided into 2 or more tabs:

e Target vars contains the variables/BIOS
parameters of M171P.

¢ PLC vars contains the variables/parameters
defined in the controller application of
Application installed in the M171P base module
where the HMI will be downloaded.

*  Other tabs display variables/parameters with
Modbus address to be shown on the HMI
interface.

NOTE: these applications have been downloaded
using SoMachine HVAC onto other M171P/
M172P modules connected in a network to the
M171P/M172P onto which the HMI that you
intend to develop will be downloaded.

This M171P/M172P shows the pages created as
H Templates View available templates “templates”, for example as reusable references
available in the catalog.

D Document bar Edit M171P/M172P

E Properties View properties

Target vars & View target variables and
parameters parameters

The Panels may be visible or hidden at first start-up.

To view them, check the relative heading in the drop-down menu. For example: View > Templates
The Panels can be organized as the user wants in terms of size and layout.

SoMachine HVAC saves the last settings made
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12. TO START USER INTERFACE

Userinterface vs Connection

As already mentioned in the TARGET chapter and as described in the Connection chapter, Userinterface is typically
opened from Connection by clicking on the HMI node.
Read the Connection chapter before developing a menu in Userinterface.

To get started and create a simple stand-alone menu follow the outline illustrated below.

A menu created in this way is subsequently linked to a Connection project. See corresponding chapter.

12.1. FIRST START-UP

1. Click on the Launch SoMachine HVAC icon on your Desktop
2. Click on the SoMachine HVAC User Interface icon.

[T ’: Wtk odics | Tipe [

,ﬂidl:hi._ﬁu - pphaton TNAA0AE  Coleqementa 70|

Cutrgarmentn FI

[ SeMachine VAL - Device INUNAMNADEE Collegaenents 258

1B soracnine piad - Smutation LIAT00 0845 Cotegamemo 258

m s ¥ Collagamants 1
1

SoMachine HVAC - User Interface

The program appears as shown in the picture:

Fie Ven Pt Help
BEG - = ) RE A g S DR

0| a0 LR D BT B8 M

RS W E Y
TR

a fales
mm%u::
1t S HN.
Ganplell Sokschans’
resvolut

e
ﬁ'wwau 3l ?mhl t |
Comverting ﬁl- Feoebvalur sce BN oy e " FrecEvelut ion_HHI_6x§. plk

o Promtms | F fuwes| @ 0c] 8 1]

5 5
sanplated
uunq_ﬂ[ Ha n m Fresfvolution MHI #xl$ plk  cospleted
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You can now:

* Create a new project “New Project ...” - CTRL+N

*  Open an existing project “Open project ...” - CTRL+O
Existing projects have the extension .pajx

12.1.1. CREATING A NEW PROJECT

*  Click New Project ... or
» Select File > New Project (CTRL+N) from the drop-down menu

The dialog box shown below appears, in which you can create, name and save a new project:

— -
.@mm— New project
- Project Praject

Marne | Marne |
Ditectory  [e:\program files (+86schneider electichsomachinehy . Ditectory e \program files (x86hschneider eleclictsomachinehy .

~ Target selection

Target selection
M171 Perf Display 423,19 =l M171 Peif Display 423,19 ~|
MT71 Porl Display 423.19
171 Perf Fluzh Mounting 48912
g H

_DK Cancel I 1171 Pef Display Flush Mo
- s 1171 Perf Display HM| Rem:

New Project New remote HMI

The new project appears as shown in the figure:

AEEE OB R YRR TSR NI e
~ B0 aY e dline a8

A

o Proates | Gurts | @ Goc] 8 ]

o, ml.
$1%0 Fresfvotution INLS p—

ta ks wld plk tad
Preprocessing - plt ®, "
Comverting file _tal.plt to CHHI_6xf plk  completed

@ warnings. 0 evzars

wama [

+ Adescription of the icons is available in the Online Help (in English).
* The development environment is developed in this chapter.

The pages that follow explain how to create, develop and test a new menu, with simple examples of pages, templates

and elementary programs.
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12.2. CREATING PAGES

The created pages that will comprise the menu shown on the controller display will appear in the Document bar
Panel. Below is a general description of the elements used for creating pages. The Appendix gives examples of
menus that you can use to define a working menu.

Project Panel/Project TAB

In this tab the following elements (nodes) can be used:

» Pages for managing pages (create, delete, import/export, etc.)

* Messages for managing message pages

* Global variables for managing “variables” common to the various pages

* Global procedures for managing “procedures” common to the various pages. NOTE: procedures are written in
ST language only.

12.2.1. PAGES

Properties

From the Project tab, Pages node, by right-clicking on Properties you can edit the common properties of pages, as
indicated:
=

Pages properties x| Pages properties x|

General | System options | Language selection | Giobal OnTimer |

~ Initial page

ActiveSetpoint

Select the initial
page

General - System options | Language selection | Giobal OnTimer |

Window title: bar

Font -

Text color

General | System options ~ Language selection |A|a.ms|

~Language selection

Available languages:  Current language: Baselanguags

ITALIAND G
Eemoyve ENGLISH]
Insert

1
Bacccoor [N . |

sysLanglD Value:
0

oK | annla | oK | annla | ok | e 2

General System options Language selection
1. From the General tab you can select which page to set as the initial page
2. From the System options tab you can select the type of font, the text color and the background color (choice of

black or white)
3. From the Language selection tab you can manage the language settings:
« click Select to choose the current language (indicated in the Current language box),
* click Add to add a new language
« click Delete to delete a language
« click Export to export the .txt text file to be translated into a text editor
« click Import to import the translated .txt text file
4. from the tab Global On timer the developer can add specially created global “on timer” procedures.

Creating pages

Using the drop-down menu, select Project > Objects (insert page) or click on the respective icon New Page

A window will open where you can insert the name of the page.

The page name must not contain spaces (for example New Page returns an error; NewPage (with no spaces) or
New_Page (with underscore) are acceptable).

The created page appears in the Document bar section (where it can be edited and changed).

NOTE: the page can be set as a pop-up page. Only one page is shown on the display at a time. A pop-up page is a
page that is appears on top of another page.
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Initial page

The property of “initial” page must be assigned.
It can be modified from the Pages section (node).
The initial page is identified by a “play” icon (red triangle).The initial page can be the page used for the “fundamental
state display” for example the default page that appears when the controller is not in use. The fundamental state
display can therefore be a splash image (for example logo or company name) or a page that displays values (for
example temperature, pressure, setpoint etc).

NOTE: if the initial page is not set, a compilation error is detected.

Managing pages

Click the right mouse button to rename, copy or delete a page, etc.

Fla Vew froed e

iD@g-clian wlia(n

Insert page

Messages

Inzert the name of the new page

|InitF'age|

[ Pop-up

Ok I Cancel

New page

From the Project Panel, right-click the Messages node and select Insert new message page to create a new

message page identified in the tree as a Warning triangle on a yellow background
Message pages are similar to other pages but each one bears a unique ID

Below is an example of a “message” page call with syntax
Call from a User Interface script: dummyboolean:=Video SendEvent(kWM_MSG, MessagelD)
Call from an Application program: dummyboolean:=sysHmi_Message(MessagelD).

New message page

Inzert the name of the new page  Meszage (D

INewMessageF’age{

" Fopup

o]

1

Cancel |

Message page

Project

E--- MewlIProject Project
@ Pages
07

5| NewMessagePage
([ Local variables
ﬁ' Local procedures
E| NewMessagePage_2
“- [ Local variables

------ # Local procedures
[+ Global wariables
----- # Global procedures

example of message pages tree

(£ Pompwrs | 7 frorns| @ o | @ ma]

example of message 1 page
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Template

From the Project Panel, by right-clicking on a page you can export the page (ending in .pex), or select Export page
as template to save the page as a template page. (ending in .petx)

A template is a model or form that must be compiled based on a predefined structure

From the drop-down menu Project > Template management you can manage templates by adding .petx pages

to the Template List. The added pages will also appear in the Templates Panel as a library and can be used by
dragging and dropping them in the project, creating the desired template.

[Project 3
= 5:'! MewlIProject Project

Add =-[F InitPage
Templates (21 Local variables
# Local procedures

Poplip_page
[ Mew_page
[ERIE} =rmolatePage1

(] Local variables
w f Local procedures
£ Wessages

w-f8 NewMessagePage

Bemave

TemplatePage
Re-Export 5

Edit

-89 NewMessagePage_2
Figmore all (] Local variables
# Local pracedures
4 | 3 |‘\ templatepage [/ 2] Siobal varisbles
# dobal procedures

I el

Close

Template list Template library Instance of a template page

12.2.2. PROPERTIES PANEL

Every object that will be drawn on the page has properties that can be set from the Properties tab.
Depending on the object selected from the Page bar in the Properties tab, the elements required to manage the
object on the page will be shown or hidden.

The complete list can be consulted in the Online Help. The most frequently used ones are listed here.

12.2.3. Properties TAB

Each individual page has properties listed as follows:

CharDimX

CharDimY

Font

Back color

Text color

6

EWP2_8x16

“‘white”

“pblack”

Defines the page
grid guides
min(1,1) for

positioning the
objects

character size

Background color

text color

Title bar

Page border

Caption

Appearance

NO

NO

Flat

Each time that these fields are modified, an asterisk (*) appears next to the name of the page.
To save the change, use the RETURN key.

Inserts a title with
a preset width

Inserts a page
border

defines the
content of the title
bar

defines the page
border
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12.2.4. ACTIONS PANEL

This Panel enables you to define the “actions” assigned to the M171P/M172P keys for navigating the menu on the

display. Actions are divided into:

* Local Actions: actions that are specific to the individual page concerned
 Global Actions: actions that are common to all pages in the menu/project.

M171P/M172P has 5 keys: Right, Left, Up, Down and Enter. You can also associate an action to a long press of each
of the 5 keys (identified by the prefix Long, for example LongUp).

In addition to the 4 keys there are 10 virtual keys identified with VK_F1, ..., VKF10
The virtual keys are associated to a procedure written in ST language.
For example, to set the time of the RTC clock, create the relative page:

8l Bl 8

RTC update ||

Associate the page to a virtual key VK_F1 (Close) in Local Actions.
The procedure in ST language is as follows:

sysClock update := TRUE;

uint ret := Video SendEvent (kWM KEY, kKEY VK_F1);

The functions predefined as VideoSentEvent, etc. (to be typed) are described in the SoMachine HVAC software, Pro-

gramming Guide.

To insert an action, click the right mouse button and select Insert action. The selected action is highlighted yellow.
Select Remove action to delete the action highlighted in yellow.
The following actions can be associated to each key:

Call

OpenPage

Close

NextField

PrevField

Edit

call of a procedure

opens a page

closes the page

moves to the next value in a field

moves to the previous value in a field

enables you to edit, for example write
a value in a field

to call a procedure write in the Link
column the name of the procedure
you want to call

write in the Link column the name of
the page you want to open

pair with the relevant key. NOTE:
automatically returns to the start page
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12.2.5. APPLICATION PARAMETERS

From the menu Project > Parameter management you can link the parameters of an application developed in
Application:

Parameters management il NO.II-E 0 . d f M171 D. I
: . =0 is reserved for isplay
s ik | MiDoix | Graphic or links between a Userinterface
_Remove pevie| project and an Application that is on the

same hardware
* |d#0 to be set in the event of a connection
to an external device (i.e. displaying data
po from another device or from hardware
other than the target on which the
Userlinterface is executed)

Click Add Device to import the desired parameters file (.parx). Modbus or TM171DMI (M1710) or Modbus and CAN (
M171P/M172P) addressing can be associated to each set of parameters.
The set of parameters will be shown in the appropriate tab of the Target vars and parameters Panel.

12.2.6. PROPERTIES TAB/VARIABLE

To use the variable, drag and drop it from the imported tab into the page:

»  The properties of the variable will be identified in the Properties/Variable tab with the “@ syntax”

*  The variable will be identified with @file name.variable name

» To modify it select the Variable field, move onto the box and click on the ellipsis (...)

» The Variable parameter selection window appears, which shows the available resources that can be associated
to the box.

NOTE: in the same way you can create a “progress” box and associate a variable. In this case, the status / graphic
progress bar of the variable is shown instead of its value.

PLC VARIABLES
NOTE: Valid only for projects with M171P/M172P target.

The remote HMI target only supports the @ syntax for the use of parameters/status variables of the related Application
project.

From the menu Project > Link PLC variables file you can link the variables of a PLC application developed in
Application:

Import the desired “EXP variable” file (.exp). The set of parameters will be shown in the relative PLC vars tab in the
Target vars and parameters Panel.
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GENERATING DOCUMENTATION

Using the icon Generate Doc. you can create documentation linked to the Doc fields (Properties Panel, Doc tab):

x

Documentation correctly generated,

Open documentation

Through a browser you can view the generated documentation by clicking on the link Open documentation.
the documentation gives information relating to the project:

* number of pages

* program languages

* initial page (name of initial page)

» visual list of pages (as they are presented on the display).

Example of documentation generated using the icon Generate Doc:

A TRACE - o 5 Chabveralis_Chivwta acgin)_iitiorgien_ontiml x| 4[5 s
% & ot - PSclect
=] R et rcerca - 4 - ) | B Condhvd = B+ 4y Seonalb~ | A Gty - ) Trad - T % - X Wi
i eroject gl et | | M v G v o e Pagnav Sawmas Snestic ge
User Interface Project: Sample0o_HMI
Lot wpeates 29/30/ 3915 - L0100
BIEOFF OIS OFF ‘
BIZ OFF  DIG OFF
i3 OFF  DI7 OFF b |
= [T A et [l (5% - -
Biston| @5 @@ Bebionmcst | jomsaEn | ibes | i sbe vomsn ot . | il ewet roe o s, [ praject saenpicon . [ [« @b & 1140
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12.2.7. PROJECT PANEL / RESOURCES TAB

In this tab the following elements (nodes) can be used:

* Fonts for managing pages (create, delete, import/export etc.)

+ Bitmaps for managing images to be inserted in the pages

» String table for managing strings to be used in the various pages

+  Enumeratives for managing enumerable sets to be used in the various pages
* Image lists

» Sets for managing sets of strings / parameters to be used in the various pages.

Bitmaps

Userinterface can be used to import images (specifically bitmaps, such as icons, logos etc.) to be used in the menu
pages. Click on the node Bitmaps > Import bitmap. The corresponding window appears for importing the image.
Click the browse button to select the image and the Import button to import it. Example of import of sample logo:

CErrm  —
S

S gy Corromen] b
[ Bome n Turspacy [~
[ rar——p—r T — Boas & ona Bown Cans |

et T e | |

[ ey A

Import black/white images of suitable size. The display can support an image of approximately 100x50px. The
imported bitmap will be in the Bitmaps node.

To insert the bitmap in a page:

* insert an “image” box (menu Page > New Image or use the corresponding icon)

» define the dimensions of the image from the Properties Panel using XDim and YDim (for example 100x50px)
« from the Properties Panel select the bitmap from the field of the same name.

|FE= Pgates £
oF Poontes | F gl @ O @]
S

String table

Userlnterface allows you to define strings that can be used when creating pages.

Using the menu String>Insert or its respective icon Insert Record you can create an association between a “string”
and its corresponding description.

In the ID field the string is defined as IDS_stringname.Use this prefix to prevent the descriptions that appear on the
display being confused with the transcoding in Userinterface

In the Caption field enter a description of the string.
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By selecting the page from the menu Project/Project you can associate the desired string to a text field using the
menu Properties>Caption. The text that will appear on the display will be the text inserted in the description.

Enumeratives

Userlinterface also allows you to define strings by means of enumerable sets that can be used when creating pages.
An enumerable set is an array of values that are not necessarily consecutive. Each value is associated to a
description that will be shown on the M171P/M172P display.

Move onto the Enumeratives node and use the menu Record>Insert or the respective Insert Record icon to create
the sets that you want to use

The default name is Enum1, Enum2, etc. Select the box to change the name. Each set will be shown as a subnode of
Enumeratives.

Move onto the corresponding node and use the menu Record>Insert or the respective Insert Record icon to enter

the array values.

After creating (or defining) the enumerative from the Resources tab, open the Project tab and, selecting the page /

element of the desired page, associate the corresponding Enum to the Format field.

The three examples show

» definition of an enumerative CelFarEnum consisting of 2 values for defining the degrees of temperature
(0=Celsius, 1=Fahrenheit).

» definition of an enumerative consisting of 4 non-consecutive values for defining USB commands (values
8,9,10,12)

» use of CelFarEnum on a page.

The order of the elements can be changed with the icons Move Up A/ Move Down V¥V

Propees = 000®
4 Priganas | F Dventa| @ Doc| 1 M

: =2 -
[rPos xR
e L 2

L1

Cortss

1
i v M AR
dabee  UNT

definition of CelFarEnum Enum with non-consecutive values use of CelFarEnum

Image Lists

Similarly to Enum it is possible to create lists of images associated to ranges of values. The image shown on the
display will change depending on the state of the variable associated to the list.

Alist is created and a bitmap (see corresponding node) is associated to each image, indicating its reference range.
After creating (or defining) the list from the Resources tab, open the Project tab and, selecting the page/element
(created with “New animation”) of the desired page, associate the bitmap list to the Imagelist field.
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The three examples show:

» definition of a Modeimg list of 2 bitmaps for displaying Cool mode and Heat mode. The range of values is
reduced to one value in this case (0 for Cool, 1 for Heat)

» use of Modeimg on an “Icons” page, associating the Modeimg list with the animation. A state variable must be
associated, depending on which the image will change.

However a static bitmap must be inserted as an image via Page > New Image or using the respective icon.

| Propenes. -
& Preossist | F Bvwrts| @ Doc| 8 4]
il 1

Charliret 1

Fort EWF2 Rl

ek Cobw

= |

Tk bt Ne

Flaos Rordee Mo

A i =

2| fpmsnnce P

Emghaats

definition of Modeimg use of Modeimg

Sets

Often there is the need to create a group of very similar pages (for example a scroll menu for showing a set of
parameters in the same folder)

Userlnterface allows you to define Sets that can be used when creating this type of page, without having to replicate
the page n times.

A set is an array of strings or variables/parameters/alarms

Move onto the Sets node and use the menu Record>Insert or the respective icon Insert Record to create the sets
that you want to use. The type of set can be:

» String for example a string defined in a string table

* Variant for example a variable/parameter

Each set will be shown as a subnode of Sets.
Move onto the corresponding node and use the menu Record>Insert or the respective icon Insert Record to enter
new items in the array.

Strings

In the case of a String type Set the string is selected by moving onto the box and clicking on the ellipsis (...)
The Resource string selection window appears, which shows the available strings, previously defined in the string
table, that can be associated to the array. The visibility (Visible column) for strings is TRUE - not modifiable.

Variant

In the case of a Variant type Set, the variable is selected in the same way by moving onto the column Variable/
Parameter.

In this case the term “variable” refers to genuine variables, controller parameters, BIOS, alarms, etc.

The Variable/parameter selection window appears which shows the available variables that can be associated to the
array.
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Using the Filter option you can filter the display of the variables/parameters:

*  The Format column shows the default U.M. of the parameter. The user can manually associate an Enum

»  Similarly the Min Max columns show the default range of the parameter, which can be modified by the user

» The Text align column aligns the string to the left, right or center.

for example for a parameter that defines a COOL, HEAT and AUTO machine mode it is possible to hide one or more
values at Ul level even if at controller (or application level) there are 3 usage modes.

After creating the Set from the Resources tab, open the Project tab:

* Previously a page was created that you want to replicate using Sets (for example in order to manage the analog
outputs BIOS_CFG_AO)

»  Selecting the appropriate field, you need to associate the corresponding Set to the field Assoc_var using the
prefix #, and with the suffix (0) to indicate the first element of the array. NOTE: The field must be of the Edit
type(for example in order to manage the analog outputs #SetParValCfgA0(0)).

The three examples show:

» definition of a Variant Set SetParValCfgAO0 of size 5 to define array of output configuration parameters

* definition of an enumerative AnaOutTypeEnum of 3 values (voltage, current, ON/OFF)

» use of #SetParValCfgA0(0) on a page (which results in the production of 5 pages that differ in terms of the
configuration of parameter SetParValCfgA0(1),..., SetParValCfgA0(5)

¢ NOTE that the Edit field “IO Modulated” is associated by means of the Format field to the Enumerative
AnaOutTypeEnum

NOTE that the array starts from the value (0) whereas when defining Sets the first value is 1, therefore Set(1)

corresponds to #Set(0).

NOTE that in the example there is another Edit field associated to a Set.
It is possible to use multiple Sets on the same page. Define Sets of the same size if used on the same page.

g
5" Propmries | F Eves| @ Dec] B ]

T e s pn e S——
AW = BaAaddORYES
iR aiesE B =
ddlaw DE A A e A
»: F

Ture of AOL-AOS
1 modulated

Eﬁmﬂﬂ!&ﬂ%

SetParValCfgA0 AnaOutTypeEnum use of #SetParValCfgA0()
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13. CONNECTION PANEL DEFINITIONS

Connection is the entry point for starting to develop projects.
The Connection workspace defines the hardware structure of an M171P/M172P project and manages the network
and data exchange protocols between M171P/M172P (binding).

The Connection workspace dedicated to developers has various sections for creating and managing M171P/M172P
devices, as well as for compiling the project, for example:

» creating the PLC application using Application

» defining the graphical interface of M171P/M172P using Userinterface

* compiling the Build project

» downloading the project via Device.

The sections (Panels) are listed below: A

Ject.CON - Eliwell Free Studio Connection

[£:] Senza titolo - SoMachine HVAC - Connection

ile Edit View Tools Options Help
DEH 2B S
Project

=8 Untitled

{8 M171 Perf Flush Mounting 1

Im pLC —General

(B HMI

AN CANopen Mame: [M171 Perf Fiush Mounting_1
< Rty e
W Ethemnet ) )

)-8 Display for M171 Perf 1
caM CANopen —HMI Remote Pages
=B £17P1Lzarf Display 1 [ Add [d Remaove
(B HMI

() HMI Remote
AN CANopen

', RS485

23 Plugins

=B M171 Perf Display_2
il

(B HMI

() HMI Remote
AN CANopen

', RS485

28 Plugins

M171 Perf Flush Mounting Configuratic

Tool bar This section shows the work tools in the form of icons.
A / (Main bar) Some tools can be selected by means of key combinations
(shortcuts).

The Project Workspace can be used to manage the project

and one or more M171P/M172P (1) devices:

B Project Project (Workspace) ° from the project you can manage the device network
(Network list)

» The various protocols are configured in each device.
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This section contains:
*  General project management tab
*  Network list tab
Depends on the selected M171P/M172P device:
*  General M171P/M172P configuration tab
Configuration Inside the device (for example M171P/M172P Display)
C / p . *  PLC for configuration of Controller application
anel (Edit) . L.
developed with Application
*  HMI for configuration of User Interface menu
»  CAN for configuration of corresponding protocol
» RS485 for configuration of corresponding protocol
* Plugins for configuration of protocols using
communication modules

This Panel shows the devices available from the catalog.
D Catalog Device catalog NOTE: Dynamic visibility of devices based on selections (for
example communication modules).

This Panel shows the messages relating to the development
of the project (file opening, reading/writing errors, status of
connection to device, etc).

NOTE: the connection to the target device is also visible

in the bottom right of the screen by means of colored
messages (see Application Download).

(1) Connection manages one or more M171P (Display, Blind, Display Graphic), M172P (Display, Blind) and
M171 Flush devices.

M1710 can be inserted in the network as a slave device via RS485.

The M171 Performance Expansion module can be inserted in the network as a slave device via RS485 or CAN.
The display of the Panels can be set from the drop-down menu View > Panel name and the Panel can be organized
as the user wants in terms of size and layout.

SoMachine HVAC saves the last settings made.

E Output Messages

The Panel View > Compiler toolbar is an icon that is visible or hidden in the Main menu.

Configuration Panel (Edit)

The screens below show the various default devices/nodes available for the various targets. The devices for
M171P/M172P Display are indicated in the table above in section C.

M171P/M172P Display - Blind / M171 Flush and M171 Display Graphic are devices available as “root” nodes of
the project.
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14. TO START CONNECTION

14.1.

FIRST START-UP

1. Click on the Launch SoMachine HVAC icon on your Desktop
2. Click on the SoMachine HVAC Connection icon.

[ ScMachine WUAL -
7 5eMachin HAT -
[ SeMachime HVAL

130 sohachine MaC -
TET] Sehichios WAL -

Unepie SoMachine HVAC - Connection
Application

Sclbr!eider

lectric

1 2

The program appears as shown in the picture:

Project B x ~ | Catalog 1 x
Untitled Project Untitled
_M171 Perf Blind

[ Most recent project:
D:\PROGETTT_D\IC-12-228 BACNET\EVD-118AChet\BACNet, CON
D:\PROGETTI_D \BtoB\FREEWFC_EVD\EWFC.CON
C:\PROGETTT\LavoriCorrenti\PROGETTIVLS 12004 EWHT replacementFREEWHT _1p1 tevc|EWHT.CON

Add new device to project

ﬂ M171 Perf Display 23
- M171PerfBind a7
= Displary for M171 Perf 476
= M171 Perf Flush Mounting 89

[Ef visplay for 171 Perf 476
ESB ML7L Perf Flush Mou... 489 [

Qutput

Pronto

You can now:

+ Add a new device to the project

* Add/remove a network from the Network list .
Existing projects have the extension .con.

14.1.1.

CREATING A NEW PROJECT (WORKSPACE)

To create a new project, save the Untitled project and rename it with a name of your choice (CTRL+S).
To add a device to the project, either click on Add new device to the project or drag and drop the M171P/M172P
icon from the Catalog Panel on to the project name.
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example of Add (Device)

50 SampleCosroject - ieMaching WV - Connecion B |

B L% Yo oo ety

DFE s R ST

=]

[ Sttt - | Project SampleCoProject.CON =

8 it i I o 5 7t Pt gty
B rea 171 Pt i

B onstertor batt Pt a8
] B2t bt P b

ﬁEzii:

m Caegen
N, nn
W Ehana

18 sy o a3

|
i

o Canepen
P
ne

| BRI Pt Fuh Mo 485 NI Per sk Mowrting

i
wof|

con
B Dripley fot METL P2

B osplay fos METE )
N, RS

| oo P

B Frugn
= MITL Pt i 1 —= =
a e

You can rename each M171P/M172P device with an appropriate name (the default name is M171P Display_1, M171
Display_2, etc. / M172P_1, M172P_2 etc).

In the workspace you can see the name of the device and the version).

There may be more than one M171P/M172P in Catalog with different versions (to view the different versions, go to
menu Options > Show all versions in catalog or tick the tick box i when the dialog window appears).

[ u e Oaogue winioow appearsr. . o=.
Praject Untitled
| . oo e
Csaiuear
= = L M171 Perf Display Configuration
=)
g aware witing: [ T2 - a
creating a new project CTRL+S adding M171P to the project
NOTE example of adding 2xM171P devices
Device catalog
[ Device catalon — =5
Device name I Version | Description |
M171 Perf Display 423 M171 Perf Display
171 Perf Blind 477 WM171 Perf Blind
ED\;play for M171 Perf 476 Display for M171 Perf
E=D M171 Perf Flush Mouw... 489 M171 Perf Flush Mounting
I™ show all versions = Cancel
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example: M171P + 2 x M171 Display Graphic

[ Carpiel Pt - Lelane HUAE - Commreien
e
|D@E xR ST

CANapen Conflguration
' EE ™
=) I - ‘-I This nodelD) is used to communicate with Free Studio or a supervisor.
et i Other two master channels will be opened to communicate with
ees <14 keyboards:
S channell = 124
| channel2 =123
L
CAN node virtual channels virtual channels
channel1:124; channel2: 123 channel1:124; channel2: 123

The CAN node has two default virtual channels that can be connected to a maximum of 2 x M171 Display Graphic.
The default virtual channels are 124 for the first display and 123 for the second M171 Display Graphic.
Click on ? from the CAN node to view the values.

The default address of the Display for M171 Perf_2 display is 127, the default virtual channel 124 and the default
CAN baudrate 500Kb/s.

Thus, when physically connecting an M171 Display Graphic to an M171P with the default settings, upload HMI from
the M171 Display Graphic BIOS menu.

In other cases, such as for Display for M171 Perf_1 (which has the address 126), set the address 126 and the virtual
canal 123 from the M171 Display Graphic BIOS menu.
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14.1.2. PROJECT PANEL

Each M171P device has the following resources, which are shown as nodes of the target:

M171P/
M172P move onto the node and see Getting
PLC PLC project click the right mouse button Started
Mi71P to open Application (Application)
Flush P PP PP
M171P/
M172P
M171P move onto the node and see Getting
Flush HMI menu for creating pages click the right mouse button Started
M171 to open User Interface (User Interface)
Display
Graphic
move onto the node and see Getting
M171P Remote HMI menu for creating pages click the right mouse button Started
to open User Interface (User Interface)

M171P/
M172P
M171P
Flush CAN (1) on-board M171P serial always available
M171
Display
Graphic
M171P/ select the Mode and add
M172P on-board M171P serial the device from the Cata|og
RS485 (1) references and expansion check availability
M171P modules
Flush
M172P
M171P Ethernet check availability
Flush
M171P Communication = optional modules available check availability
modules (2) separately
(1) also available as serials on communication module
(2) for example Ethernet communication module

You can create both PLC and HMI projects from scratch or import existing projects and projects from the catalog.
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PLC project

From the Panel Project > PLC node click the right mouse button and select Open with SoMachine HVAC
Application

By default you will be prompted to save the project SoMachineM171P_n_PLC

See Application for information on development. In short:

* develop the PLC code with Application

« create parameters and state variables of the PLC application

« compile and download application onto M171P and debug if necessary

* close Application and return to Connection.

The saved project .ppjs is located in the Connection folder / workspace.

HMI project

From the Panel Project > HMI node click the right mouse button and select Open with SoMachine HVAC
Userinterface

By default you will be prompted to save the project SoMachineM171P_n_HMI

See User Interface for information on development. In short:

» develop the HMI menu or pages with Userinterface

» the parameters and state variables of the previously created PLC application are linked to the menu and will be
visible in section H of Userinterface Target vars & parameters

» check the connection mode, appropriately configuring the connection parameters

» compile the HMI pages and download them onto M171P

» close Userinterface and return to Connection.

The saved project .pajx is located in the Connection folder / workspace.

The device will be added to a list (highlighted in yellow)
Press the Reload Device List button to populate the table with the list of devices connected to the HMI project and to
use the pages remotely if so required.

Remote HMI project

Same as HMI Project.

RS e S == S F e
Geu imB@r cemine st
PLC Configuration = HMI Configuration
== b -
=@ E ] *&om
A= | e I ol ';
PLC Configuration HMI configuration
adding an existing project adding an existing project and reloading devices list
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Download project

Use the menu Tools>Build or F7 to create the .CFN configuration file.
From the Panel Tools > Open with SoMachine HVAC Device, open Device.
After configuring the device, for example the BIOS communication parameters, you will be able to download:
* PLC application

*  HMI pages

« configuration file Cfg files

using the Download All button.

NOTE: each of the 3 files can be downloaded independently from the other two by moving the mouse pointer onto the
respective icon, clicking the right mouse button and running the corresponding download.

PROTOCOL MANAGEMENT

Each protocol can be used in different ways. If Mode is Not used the corresponding device is not used.

M171P
Flush

M171P

M171P
Flush

M171P
Display
Graphic

Master (for field)

Master (for field)

Master
(for HMI remoting)

Master
(for HMI remoting
and binding)

Slave (for binding)

Modbus Master
(for HMI remoting
and field)

Modbus Master
(for field)

Enable Modbus
Master
(for HMI remoting and
binding)

DP Slave-V0

The catalog will show the devices that can be added (added using drag and drop) to the corresponding protocol.

In the case of Slave and Ethernet the “Binding” device is added. To “Add a source device” the network must be set.

The maximum number of devices that can be added to the individual node is checked from SoMachine HVAC and

indicated by means of the relative message. (For example max 2 M171 Display Graphic on CAN).
On the RS485 protocol you can also connect generic Modbus devices.
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15. SIMULATION PANEL DEFINITIONS

The Simulation workspace dedicated to the developer has various sections for simultaneously executing applications
and pages (M171P) in a simulation environment without needing to have a target connected to the PC.

Simulation can simulate the execution of:

* PLC application created using Application

»  Graphic HMI interface of M171P created using Userinterface.

Execution can therefore also occur on the same PC used for development.

The controller application can therefore be “downloaded” onto the Simulator rather than onto the physical target.

NOTE: You can start Simulation from Application.

Below is the list of sections (Panels) as it appears on the first screen (empty workspace) compared with other
workspaces (Application, UserInterface etc.) it is not essential to interact with the Simulation window.

When not in use it can be reduced with the ’ﬁ key.
Here you need to manually connect the controller application and/or HMI pages (M171P only) to the Simulator.

Simulation - Empty workspace

File Edit Help

Wworkspace: |anru ik snACE

T arget name:

PLC project:

HE| project:

[0 panels
Add I Hemu:uvel Rename

O utput window
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This section shows the work tools in the form of
icons.

v to start controller Application

© to stop controller Application

Tool bar E Show HMI window
(Main bar) to show/hide HMI (virtual controller)

Show 1/O Panels
to show/hide the I/O Panels

’ﬁ Show full control window
to reduce/expand the window

file with the preselected name that functions as a

workspace

You can create multiple workspaces with different
applications (M1710+M171P) and/or HMI pages

(M171P)

Not modifiable by the user. Examples:

+  M1710 412.5 for M1710 target

+  M171P423.5 for M171P target

NOTE: check from Application >Project > Select
target that the version number in the target name is
equal to or higher than 5 (for example M171P423.5).

if field is blank, from Edit > Edit workspace, click on
the ellipsis (...) to select the corresponding file

B Workspace Workspace

C Target name Target name

D PLC Project
E HMI Project

F 1/0 Panels

G Output window

PLC application name
name of HMI pages
I/0 Panels

messages -

I/O window management

Edit Workspace

Manual editing. There is no need to “edit” the workspace when opening Simulation from Application

from Edit > Edit workspace, click on the ellipsis (...) to select:

» Target name: file containing the information needed to reconstruct the runtime of the physical target .TGSX
file.
.TGSX file is created automatically by Application in the folder
SoMachine HVAC > Catalog > M171P >Simulation

*  PLC Project: controller application .PPJS / .PPJX file

*  HMI Project: HMI pages .PAJX file.

Edit Workspace x|
I 2ix
Target definition Carca [ Samcidt i = e foom
I atalag\freeevalution) Simulation'FreeEvalution_423pS.tgsx ...
PLC Project
I \Sample00_PLC\Sanmple0l_PLC.ppis
HMI Project
Simulation PLC
[Samplen_Hhlpaje |
oK | Cancel [t Brcyects 1 Pt Py =] Anreds |

controller application
already present

select HMI pages
.PAJX
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16. SIMULATION

The simulation is not intended as a substitute for real, empirical testing during commissioning. It is a means for the
programmer to submit his application, or parts of application, to unit testing and verification.

Only empirical testing with live equipment in the complete application can be considered a valid mechanism for vali-
dation.

A WARNING

UNINTENDED EQUIPMENT OPERATION
Always empirically test your application during commissioning before placing your application and associated
equipment into service.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

16.1. FIRST START-UP

1. Click on the Launch SoMachine HVAC icon on your Desktop
2. Click on the SoMachine HVAC Simulation icon.

PU——

n
TET] Sehachios WAL - Lot Intadface

nnnnnn

1 2

The (empty) workspace appears as shown in figure 2

NOTE: You can open Simulation directly from Application or UserInterface. Click on the corresponding Simulation
Mode icon. It is a toggle function. Clicking on the Simulation mode icon opens / closes the Simulation workspace.

You can now:

» Create a new project (workspace) WKSX “New ...”

*  Open an existing project “Open ...” CTRL+0

*  Open recent projects “Recent file ...” by selecting from a list.
Simulation projects (workspace) have the extension .WKSX.
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16.2. OPENING SIMULATION FROM APPLICATION

You can open Simulation directly from Application. Available for M1710 and M171P/M172P.

Alternatively, from the Application workspace click on the corresponding Simulation Mode icon toggle function.
Clicking on the Simulation icon opens / closes the Simulation workspace:

Choose workspace x| i simulation - smartworkspace.WKSX =100 x1
Ele Edt Help
% Create new workspace @ E ‘a o‘ [—
Mame: ||
Directary: I\\1U‘39'4'6\marwmm\t55t5ma’t\ J Workspace: |smanwmkspaceWK5><
Taigat nme:  FregSmart 4125
" Open existing workspace
R g 2 —IChDDSE otfjer... &I PL project 4410394 Bunarcammtestsmartitestmat ppis
HMI project: |
Output window
+* Scheduler near to be started ... =i
Ruming PLC boot tasks
Rurming PLC boot tasks
Starting I/0 clock at 100 ms
=% Scheduler is ruming
=% Gcheduler has been started
] 4

1. Adialog window opens from where you can:
+ Create a new workspace
*  Open an existing workspace (.WKSX)
2. Click OK. The following will appear:

» the Simulation Panel section (if Simulation does not start you need to change the target. See
Troubleshooting)

TCP/IP connection (reduced to an icon on the main bar): local connection between the Application and
Simulation workspaces.

From Application click on Download code to “download” the Controller application to the Simulator.
In Panel A there are two icons for viewing the corresponding Panels
* Show IO Windows Panels that indicate the status of the 1/0

Show HMI Window graphic and interactive representation of the controller.

example for an M1710 target

™y = e
| Dgesinputs
|| moLt —

e — B} Sometation - COUNTERL = - =
| (k] — m-i;hﬂ_v-v
o —

mos - @O D=

wiois — e

= [
= Wakspace: [ooumTERY

Dges Cutputs ]| Tovget et oo 41218

Bo0 @ PiCaoed sy

rre H DAPS\COUNTERCOUNTIR poie

0L @ | oL

mvoth @

B0 @|

mDoiE a |

E Ly [
- i T LAt = ELLEE Py Bint -
[aens F3) [ atans o AT =61 Kt
[+100 e L =iEn FelL00R by s [ S
o [ o\ Budd (" Findn et | ki | Piascisces | = i.‘.l._‘J Dt ac iebieftiocks | Tt wwatblel | 1ot Bk | ke |
Resdty 01T MooE I
EI00000002035 09/2015
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10 Panels

Clicking on the corresponding icon brings up various windows/Panels corresponding to the inputs/outputs.

chooseworkspace b Analog signal properties H
% Create new workspace

weme: |1 Signal label

Directory: I 1110,39,4.6\marcommikestsmarth, J

Warnable name |sysLocaI.t’-‘n.naloglnputs

" Open existing workspace Chonse ather... I Delete |Indexes ID Move Lp |

Read anly l i ove downl
tin. value I r

faw. value I r

T Hemwel Ok | Cancel |
1/0 Panels Analog signal properties

The 1/0 Panels window is an “index” window that lists the windows (visible if the tick box M is selected).

From this window you can add a window or delete/rename the listed windows.

To add a variable, drag and drop the element you want to monitor from Application to one or more windows.
Analog inputs and outputs can be simulated (for digital I/O see HMI Window):

* Forinputs, a slider is available for modifying the read value.

» For outputs, a status / progress bar is available. For digital outputs, green if the output is not active, red if active.

The other elements that can be simulated are (in general each object that has a Modbus address) are:
* Global shared
* Target variables.

NOTE: Also includes BIOS parameters and EEPROM parameters. M171P/M172P only.

Each element on the various Panels has properties that can be edited using icon

Signal Properties

From this window you can view and, for some, modify:

+ Signal label: label of the variable/resource

* Variable name: non-modifiable. Indicates the name present in the controller application

* Read only if the tick box M is selected, the variable is read-only

+ Min value/Max value: the ranges of the resources are set by default. You can manually define / reduce the range
that you want to view by selecting the tick box M

HMI Window

Clicking on the corresponding icon brings up the visual representation of the M171P/M172P target (virtual controller):

”l = ' From this window you can simulate
' ’!] e the status of digital inputs and

outputs. If the output is active it is
colored red.

EEPROM parameters can be reset
using the Rst E2 key. Finally you
can navigate in the menu using
the keys of the virtual tool, as if
operating on the physical target.

HMI Window M171P HMI Window M172P
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17. CUSTOMER CARE

17.1. CUSTOMER CARE CENTER

If you have questions or require support, contact our Customer Care Center.

Before contacting our Customer Care Center please check the software version of SoMachine HVAC.

From the drop-down menu select Help > About.
The following screen appears:

| SoMachine HVAC - Application

Buid: Jul 42014 110807 - 316816
Capprght (¢ 2003 Erasll

Note software Version, Build and Computer ID.

17.2. ONLINE HELP

During each program development stage, pressing the F1 key opens a PDF document containing the Online Help in
printable format:

Schneider

Electric

SoMachine HVAC
Connection

User Manual

SoMachine HVAC offers developers On-line Help to assist programmers with each stage of program development.
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17.2.1. ONLINE HELP - LED

Only available for M1710.
From the Panel Project>Resources>Help access the LED reference for the developer section which contains
a description of the characteristics of the icons used in M171 Optimized and how to manage them using target

variable sysLocalLeds[]):

] NewProjectM1710 - So

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

BaE
| gt 8 b0

FBRBMG R SR EREES D B
[REARAE XL

esources

# x| [ Resourcss

g Cenfiguratien
3[H] Modicon M171 Opt
£1-E8 Modbus objects
&5 EEPROM Parameters
&} Status variables
=45 Enums
¢ New Enum
459 BIOS Parameters
Menu Prg
Menu set
5 1/0 Mapping
B Local
.5 Extended
-§5 Remote
Ty Alarms
% Master Modbus RTU

& Help

Project’, oG Definiti.. Resourc...

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

ce for the d

LED number

: %

Symbol or icon| Description off On (steady) On (blinking)
: Colon SYSLED[0]=0  [sYSLED[0]=1  |SYSLED[0]=2
%R.H. I%RH SYSLED[1]=0  [SYSLED[1]=1  |SYSLED[1]=2
b Defrost SYSLED[2]=0  [SYSLED[2]=1  |SYSLED[2]=2
Bar Bar SYSLED[3]=0  [SYSLED[3]=1  |SYSLED[3]=2
(b Stand-by SYSLED[4]=0  [SYSLED[4]=1  |SYSLED[4]=2
°C SYSLED[5]=0  [SYSLED[S]=1  |SYSLED[5]=2
Cooling SYSLED[6]=0  [SYSLED[6]=1  |SYSLED[6]=2

Q%A

Clock (RTC)

SYSLED[7]=0

SYSLED[7)=1

SYSLED[7]=2

8 ;H= Heating SYSLED[B]=0  [SYSLED[8]=1  |SYSLED[8)=2
9 - User-defined 1 [SYSLED[9]=0  [SYSLED[9]=1  |SYSLED[9]=2
10 P User-defined 2 [SYSLED[10]=0  [SYSLED[10]=1 |SYSLED[10]=2
11 P User-defined 3 [SYSLED[11]=0  [SYSLED[11]=1 |SYSLED[11]=2
12 P 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 AN lAlarm SYSLED[16]=0  |SYSLED[16]=1  |SYSLED[16]=2
17 IMenu SYSLED[17]=0  [SYSLED[17]=1  |SYSLED[17]=2
18 @ Economy SYSLED[18]=0  [SYSLED[18]=1 |SYSLED[18]=2

17.3. LICENSE AGREEMENT (EULA)

From the Panel Help>About> access the License Agreement.
Carefully read the End User License Agreement (EULA) before installing the software.

SeMachine HVAC - Appleation

Languages
Engma

Loanan hgrvament || Techecainis

LICENSING END LISER LICENSE AGREEMENT

@00321)

MPORTANT—READ CAREFULLY.

PLEASE CAREFULLY READ THE AGREEMENT AS T IS
APPUCABE WHETHER YOUR LEE OF THE ADCOMPREYNG
SOFTWARE PROCLCT 6 SUELECT TO A TRIAL, PURCHASE
LICENSE CF ANY OTHER WY 1T HAS BEEN FROVIDED 10 YOU

TO CONFRM YOUR ACCEFTANCE OF THE TERMG OF THS
AGREEMENT MHD YOUR, AGREEMENT TO BE BOUMD BY THE
AGREENENT. CUCK THE APPROPRIATE BUTTON APPEARNG
O YOUR SCREEN %{ I'S[N.LATK)I PRICESS. IF

v

92
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18. TROUBLESHOOTING

The tables below show some examples of error messages and the corrective action to be taken.
For messages not shown here, contact Customer Care Center or consult www.schneider-electric.com.

18.1. APPLICATION
.~ Emormessage  Pamel  Effet  Resoluion

Communication target not connected Check the COM port
settings
using the drop-down menu
On-line > Set up
Communication >

Settings
TM171DMI Properties.
Communication target not connected disconnect communication
s BEOOEST hardware (for example

Users connected ,1— M 1 71 Optlmlzed
Programming cable,
USB/485 converter, etc).

Diagro |

ComServer icon NOTE:
not visible in the disconnect the target end
applications bar first and then the PC end

connect M171 Optimized
target device to PC by
means of M171 Optimized
Programming cable.

Invalid memory image file.
Please upload memory Output compilation error
image from the target

18.2. DEVICE
.~ FEmormessage  Pamel  Effet  Resoluion

Check the
communication settings
by using the menu
On-line > Set up
Communication >
invalid connection string Connection Status target not connected Settings
TM171DMI Properties
or by editing the string from
the menu
Communication >
Advanced.

18.3. SIMULATION
~ FEmormessage  Pamel  Effet  Resoluion

from Panel
no target definition for Project > Select target
simulator (TGSX) found - Simulation doesn't start select the correct target
Unable to run simulator from those available and

confirm with Change.
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19. SHORTCUTS

The table shows some of the key combinations (shortcuts) available for enabling/disabling the main functions of
Application. For Device see next table and/or NOTEs column.
Connection and User Interface have shortcuts for opening, saving and compiling projects
The “toggle” function indicates that the function is enabled if disabled and vice versa by using the same sequence of

keys.

For example: CTRL+U enables Full Screen; pressing CTRL+U disables it again

in Device, the display of the Panels is defined by the View menu, by checking individual headings or leaving them

unchecked

The Online Help is activated using the F1 key

ALL

ONLINE HELP

HELP

F1

printable HELP in

PDF format
ALWAYS
AVAILABLE

19.1. APPLICATION SHORTCUTS

Edit Print Print CTRL+P b
Edit Cut Cut CTRL+X o
Edit Copy Copy CTRL+C e
Edit Paste Paste CTRL+V b
Edit Save Save CTRL+S e
View > Toolbars Full screen Full Screen CTRL+U Toggle***
View > Toolbars FBD bar FBD BAR CTRL+D Toggle
View > Toolbars LD bar LD BAR CTRL+A Toggle
View > Toolbars SFC bar SFC BAR CTRL+Q Toggle
View > Toolbars project bar PROJECT BAR CTRL+J Toggle
View > Toolbars network NETWORK CTRL+M Toggle
View > Toolbars document bar DOCUMENT BAR CTRL+N Toggle
View > Tool Windows workspace WORKSPACE CTRL+W Toggle
View > Tool Windows output OUTPUT CTRL+R Toggle***
View > Tool Windows library LIBRARY CTRL+L Toggle
View > Tool Windows watch window WATCH WINDOW CTRL+T Toggle***
) . L ASYNCH GRAPHIC ok
View > Tool Windows asynch graphic window WINDOW CTRL+K Toggle
if more than one
PROJECT COMPILE COMPILE F7 project, compiles
only selected
project
COMMUNICATION Download code DOWNLOAD CODE F5
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when the variable is
. . ADD SYMBOL TO selected
DEBUG Inserts new items into watch WATCH F8 (drag & drop not
needed)
. . INSERTS NEW .
DEBUG Inserts new items into watch ITEMS INTO WATCH SHIFT + F8 chosen from a list
ADD SYMBOL TO A

LB DEBUG WINDOW =

INSERTS NEW
DEBUG ITEMS INTO A SHIFT + F10

DEBUG WINDOW

ADD/REMOVE
LI BREAK POINT 2

ADD/REMOVE
DB TEXT TRIGGER -

ADD/REMOVE
PlEELIE GRAPHIC TRIGGER ~ SHIFT +F9

REMOVE ALL CTRL+SHIFT
DlEEbE TRIGGERS +F9
DEBUG Trigger list CTRL+I

*** also applies to Device

Shown in the table are some of the key combinations available (Shortcuts) for opening the respective drop-down

menus

Drop Down Menu
Drop Down Menu
Drop Down Menu
Drop Down Menu
Drop Down Menu
Drop Down Menu
Drop Down Menu
Drop Down Menu
Drop Down Menu

Drop Down Menu

Open drop-down menu
Open drop-down menu
Open drop-down menu
Open drop-down menu
Open drop-down menu
Open drop-down menu
Open drop-down menu
Open drop-down menu
Open drop-down menu

Open drop-down menu

*** also applies to Device

File
Edit
View
Project
On-line
Debug
Window
Tools
Developer

Help

ALT+F
ALT+E
ALT+V
ALT+P
ALT+O
ALT+D
ALT+W
ALT+T
ALT+D
ALT+H

*k%k

*k*k

*k%k

*k*k
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19.2. DEVICE SHORTCUTS
© Mew  Funcfon  Funcion  Shomowt  NOTEs

Edit Print Print CTRL+P b
Edit Cut Cut CTRL+X i
Edit Copy Copy CTRL+C o
Edit Paste Paste CTRL+V i
View > Toolbars Full screen Full Screen CTRL+U Toggle
View > Tool Windows output OUTPUT CTRL+R Toggle**
View > Tool Windows watch window WATCH WINDOW CTRL+T Toggle***
. : L ASYNCH GRAPHIC o
View > Tool Windows  asynch graphic window WINDOW CTRL+K Toggle
PARAMETERS read selected READ SELECTED | CTRL+SHIFT+R the selected
parameters are
PARAMETERS write selected WRITE SELECTED A CTRL+SHIFT+R highlighted in yellow

Operation to be
performed with care
The next operation
PARAMETERS select all SELECT ALL CTRL+A could be writing all
parameters and/or
resetting the default

values

*** also applies to Application

Shown in the table are some of the key combinations available (Shortcuts) for opening the respective drop-down
menus

Drop Down Menu Open drop-down menu File ALT+F e
Drop Down Menu Open drop-down menu Edit ALT+E b
Drop Down Menu Open drop-down menu View ALT+V e
Drop Down Menu Open drop-down menu Parameters ALT+P
Drop Down Menu Open drop-down menu Recipies ALT+R
Drop Down Menu Open drop-down menu Options ALT+O
Drop Down Menu Open drop-down menu Help ALT+H o
*** also applies to Application
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19.3. USER INTERFACE SHORTCUTS
© Mew  Funcon  Funcon  Shotaw  NOTEs

MENU BAR new project NEW PROJECT CTRL+N i
MENU BAR open project OPEN PROJECT CTRL+O o
. GENERATE CODE
MENU BAR generate code (compile) (COMPILE) F7
*** also applies to Connection

19.4. CONNECTION SHORTCUTS

MAIN BAR new project NEW PROJECT CTRL+N o
MAIN BAR ‘ open project ‘ OPEN PROJECT ‘ CTRL+O ‘ o
MAIN BAR ‘ Save ‘ Save ‘ CTRL+S ‘

*** also applies to User Interface
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20. APPENDIX PROJECT DEVELOPMENT EXAMPLES

20.1. PROJECT 1 - COUNTER

In the pages that follow, we will guide you through the procedure for writing, testing and downloading to M171
Optimized a simple COUNTER program written in ST language, which performs a count and displays a “saw-tooth”
on the oscilloscope.

The COUNTER program counts the local variable a from 0 to MAXSCALE1. When a reaches MAXSCALE1 it will be
re-initialized to -100.

As previously described in First Start-up,

» start Application,

» create a new COUNTER project

» create a COUNTER program in ST language.

In the central Edit section, write the COUNTER program code in ST language.

COUNTER program

if a>=MAXSCALEl then
a:=-100;

else

a:=at+l;

end 1if;

b:=a*10;
count:=a;

counterl:=b;

Local variables

In the variables section we create the DINT type local variables a and b (use the drop-down menu Variables > Insert,
or the icon Insert record) and associate the Init Value 0 (zero).
The variables a and b are of no use outside the COUNTER program, and are therefore defined as local.

Variables and global constants

In the program, we have also included a constant which we will define as “global’:

the constant MAXSCALE1 must be created in the Panel Project >Global Variables Constants, which we will create
here in the same way as we create a local variable. MAXSCALE1 has a preset value of -100 so it is not necessary to
define it as a variable but as a constant.

Global shared variables

To display the result of the counter on the target, in the program we have also included 1 variable which we will define
as Global shared (NOTE that the folder “Global shared” appears if, and only if, we define the variable in the
tab Resources>Modbus Objects > Status variables):

The variable count, which we will create, is obtained from the Panel Resources>Modbus Objects > Status
variables and not from the section Edit/Variables, when we enter a new record.

In this case it will be necessary to also define how the name of the variable will appear on the M171 Optimized
7-segment display (for example label of up to 4 digits, for example CNT for count) and mapping between
Application Type and Device Type.
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In the COUNTER program we have included another variable, counter1, which we will define in the same way.
NOTE that if we had created a variable counter and not counter1 at the compilation stage, we would have had an
error (name conflict between COUNTER program and variable)
In this case, we do not define how it appears on the display.
The software will propose COUn by default (instead of COUnter), in other words it will use the first 4 letters on the

4-segment display.

Fundamental state display

By clicking on Resources>M171 Optimized we choose what to show as the fundamental state display
As you can see, the choice includes the default I/O + the variables created by the developer
We choose the variable count (which is the value of the local variable “a”)

We update the program by entering an always active or always inactive alarm

if alarm then
alarml:=0;
else
alarml:=1;

end 1if;

The alarm variable must be defined as a local variable - of BOOL type (Boolean).
FALSE is proposed by default as the initial value - to change in TRUE if needed.

The alarm will be always active. We can enter a description such as “Alarm always active”
Alarm1 must be defined in the Panel Resources>Alarms. As a label we enter ALM1.

Menu creation

At this point we can create

» the customized menu PRG1 for entering any parameters defined by the developer (or use the existing BiOS

parameters)

» the customized menu SET1 for entering the 2 variables count and counter1.

Task

If we go back to the Project tab and select the task Timed we can add the program COUNTER.

Compilation

We compile the project - drop-down menu Project >Compile (or F7)
NOTE: the project is compiled without errors and without the need to use an M171 Optimized connected to the PC

In short...

ot * e | twe | sovess | wew | ovbeias | smvae
P e | -5 oo | ) Peseaner] | 117 oh ot T
03 L L —

COUNTER program - Project tab

COUNTER program - Resources
tab fundamental state display

COUNTER program - Resources
tab defining Variables
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el , e T T
COUNTER program - Resources COUNTER program - Resources COUNTER program - Resources
tab menu Set (SET1) tab Alarms menu tab defining Variables

NOTE: in the Project tab, the global shared variables appear only after they have been declared in the Resources tab.
In the example:

« Alarms =» alarm1

* Parameters & PAR1

« Variables = count and counter1.

Connecting to M1710 and downloading the application

After connecting M171 Optimized to the M171 Optimized Programming cable and PC on the USB port and making the

appropriate checks on the COM and baud rate (see relevant chapter) we can connect to the target:

« from the drop-down menu Communication > Connect or icon Connects to the target connect to M171
Optimized

« if connection is successful, the message CONNECTED appears in green at the bottom right of the screen*

» from the drop-down menu Communication > Download code (F5) or icon Code download now download the
application to M171 Optimized

« one or more dialog boxes** will appear, indicating that the application will be downloaded. Downloading could take
a few seconds

*Should this not be the case, see Download on target or Troubleshooting.
**depending on whether the target has already been programmed or not.

VR ) (" SoMachine HVAC - Application = —
'9' I;‘:;::’;i‘;ﬂ;"a;ide is slready in the torget system, /M, PLCwill be reset on the system, continue ? .
(s J[ m [ s ][ Mo I 4
) | - = s I-nr.u.l:li:.i':'“ -~ T e
Controller application existing on reset PLC application download in progress
target continue confirmation reset confirmation

The application is now operating on M171 Optimized.
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Watch and Oscilloscope

On the display of the target device, the count value appears which ranges from -100 to +100.

count is set as a fundamental display. If you do not set any variable, the message PLC appears
By pressing F5, you can access the variables and parameters of BIOS

NOTE that the alarm LED appears because the alarm is active
In the Status menu, we can check for the presence

« of the folder SET1 with the variables CNT and COUNt

« of the folder AL with the alarm ALM1 to 1

On Application we can test the value of the variables and display them as text or graphics by dragging the variable
from the code in the Panel Watch and Oscilloscope
See screenshot below

[ Fe E% Vew Project Debug Commricslion Varishes Window Tosk Deveioper e

=lsix
BOha- -4 AdRSRLREEESGE @
SE AR REAF W@
B o
[Frogect | Hame | Tvoe | Aaress | seay | intvatoe | A (Giseh X
78 Pt | s Dot | B | 1 [ DINT Autn No ] 1[5 e | BB
= Zib et Auty Ny ]
“tad [vam [rpe [t ]
3 |aname AOOL Autn o TRUE ey ™ o BTIMEDCOAMTER
ar ™0 o TIMED-COUNTER
- count ] GINT STIMEEANTER
A COUNTERL 0 ot DTMEDCoTER
- e 0oL BTIMEDCOUNTER
al | ] 1 [ PTIMEL-COUNTER
GOI] 1 &sHAGCATE] then =]
[ ®

DHE B EdE KKl e

v &

Lenry
s ErT mALos e ey o] R M iZMOVE e Ha = oR =y b saRt =1
fo ALDD AsH el BlGr £ k410G M HIN XML Hmor HEMALT @ms B 5HA =I5uD L)
4400 L ATaN = 56T o Gt CaT B LD wloR i sl i TaH 1
ﬂﬂ\ Toma el bt | s T Yo ks |, e | : =
X
=
0 varnings. 0 errors
Checking target . completed A
Uo] ), Buid G project ety ) Fabcucnt ) =
sy : COIL R corascien |

e NOTE how the local variables a and b cycle from -100 to 100 (x 10 for variable b), as do the corresponding
variables count and counter1

» "alarm1" is an always true Boolean variable (TRUE shown in red) and alarm1 is fixed at 1
NOTE. if you change "alarm1" from TRUE to FALSE, re-compile and download the new application, the alarm
LED will switch off and the variable will be indicated in green in the Watch Panel

* The variable count is displayed in the oscilloscope and we can see the “saw-tooth”

Saving the project

We can save the project as counter.ppjs or a name of our choice, generate an .rsm file, password-protect it and export
it as a library object (.pll).
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20.1.1. DEVICE

The project can be opened with Device:

we open the tool of the same name, from which we can read or write one or more BIOS parameters, change them
and/or download the default again.

It is possible to read the current value of the variables defined by the developer but not change them

Device does not require the user to know any programming language; the source code is not visible.

Device requires you to connect to the target device again (click on the respective icon). The central Panel shows the
protocol references, address, etc.

When the target device is connected, you can read the parameters or write the default or changed parameters.

Reading parameters

File Edit View Parameters Recipes Options Help
Dedmoch rvwpwmFpgESsy B 13

Project X
COUNTER SoMachineVAC l Modicon M171 Opt Modbus Slave Only 412 Configuration

=
-8 BIOS parameters

—General
E--ﬂ All parameters
e Configuration Name: |Free5mart
- Local Fie version: | 412.15
] Extended ’ ’
ﬁ Remote
E--ﬂ 170 Values —Cc ication
e Local §
) Extended Protocol: | EWDMI %
) Remote Address: l+
ﬂ Protection Password [ pisable communication
£ Application Port: I COM:7
=--fd COUMTER_SoMachineHVAC Baud rate: 38400
) PRGL
Lo SETL
@ Recipes

Reading parameters ...

L[]

loJolololelolo)

F3 Crhnatdan F4

Displaying variables

As with Application, with Device it is also possible to display the variables by dragging them to the Watch and
Oscilloscope Panels.

Writing parameters

To download all the CL parameters (local BIOS) and no others:

Select all the parameters - drop-down menu Parameters>Select all (CTRL+A) or using the respective icon B. The
parameters are all highlighted in yellow. Write drop-down menu Parameters>Write selected (CTRL+SHIFT+W) (or
using the icon W)

All the CL parameters will be downloaded to the target device.

We can save the project as Counter.CFN or a name of our choice.
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20.2. PROJECT 2 - COUNTERZ2 FUNCTION BLOCK

Starting from the COUNTER program described in the previous example, we create a function block and we modify
the controller application by adding code for the switching of a LED / relay.

Saving the project

We save the COUNTER project by renaming it COUNTER2:

from the drop-down menu File>Save project as proposes the COUNTER work folder.

Go up one level, create a new COUNTER2 folder and save the project as COUNTER?2.

Creating a function block

Create a new function block COUNTERST in ST language.
Copy/paste the COUNTER program into the Edit Panel of the function block with several variants

COUNTERST program (function block)

if a>MAX then
a:=-100;

elsif enable then
a:=+1;

end 1if;

out:=a;

Local input and output variables

In section B (see Application Panels Definitions) variables we create the following variables:

* aas local variable

+ MAX and enable as input variables to the function block

* out as output variable from the function block

The function block will therefore have 2 input variables, one output variable and one local variable which will save
the status of the counter in each instance of the function block

Project x| Class | F'mI Mame | Typne | Array | Initvalue | Aftribute
Project | o Dfiitions | (B Resowrces| |1 YAR a DINT Mo 0
2 |WAR_INPUT o A DINT Mo 100
=] - counter2 Praject [—
- Programs 3 |waR_INPUT 1 enable BOOL Mo FALSE
COUNTER 4 |VAR_QUTPUT o out DINT Mo o

& main
=[] Function blocks
=-[E] CounterST
-3 Input variables

U] enable 1 | o
b —
@3 Dspuabbn Tt eomA thes 3
{ai] ou 0003| a:=—100;
5@ Local variables 0004
a oons elsif snable then
21 Furctions T
aoo7 a:=s+1:
(1 Global variables J008
{23 Automatic varisbles 0008 end_if;
(23 140 variables | 0010/
=[] Constarts % out :=a;
MAXSCALET (o013 |

{1 Retain variables
[#-[L] Global shared
B Tasks

=
=1
=1
=

5
B
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We now write the COUNTERZ2 program in which the functional block will be called.

The function block will have 2 instances CounterSt1l, Counterst2 defined as local variables of CounterSt type
As we write the code, NOTE how Application guides the developer writing the code by proposing the variables to
pass to the function block (in the example 2 input variables (identified by an icon with the arrows on the left, and the
output with the arrows on the right)) .

Mame | Type Address Array Init walue Attribute Descripti
a DINT Auto Mo 0
h DINT Auto Mo 0
allarme BOOL Auto Mo TRUE
Countergt Counter8T  Auto Mo 0
Counter5t? CounterST  Auto MNo i}

| Project X
Froject | o Diefinions | T Resources|

=1 8 counter? Froject
=1 Programs
=-[E] COUNTER
=@ Local varisblas
a
dlame
“fdi] b
T Counterstl
g CounterSt2
main
=123 Function blocks
#-[E] CounterST
121 Glbal variables
[ Automatic variables
(23 /0 variables
= Constants
MARSCALET
{2 Pietain variables
=1+ Global shared
=0 Alams
s allsmel
=120 Mappings
~{Uf| Enabls_Courterl
=[] Parameters
-[i] PART
(1] PARZ
Enable_Counter
[51-(_] Variables
R Tasks

CounterStl{enable: =Enable Counterl. =]

=EEE S
Sloas| —

count :=a;

1=
=]

counterl =b; [ out

=
=

=
=

if allarme then

S
w
i
2
=
=

=
=

=
=

allarmel =1;

==
==

slse

=
=

=
=

allarmel: =0

end_if;

2528
E==
ZEEEREEEEES

=l
=]

=
=

=
=
~
=

i o

The Boolean variable in this case will serve to switch:

* asuitably configured relay

» an LED (we use the variable target sysLocallLeds. See relevant section) of the target on the basis of a defined
condition.

We now write the new code COUNTER2:

COUNTER2 program

CounterStl (enable:=not Enable Counterl,MAX:=MAXSCALEL) ;
counterl:=CounterStl.out;

CounterSt2 (enable:=Enable Counter2,MAX:=MAXSCALE1l/2);
counter2:=CounterSt2.out;

alarm:=(counterl>counter?2) ;
if alarm then

alarml:=1;
Alarm relay := TRUE;

else

alarml:=0;
Alarm relay := FALSE;

end 1f;

if (counterl<=counter2) then
sysLocalleds[6] :=1;
else
sysLocalleds[6] :=0;
end 1f;
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In the Resources tab, it is necessary to create and/or rename, from the previous project,

the EEPROM parameters, status variables, etc.

It is also necessary, if desired, to add the resources to the Prg menu and set menu.

In the I/O mapping menu, lastly, it is possible to associate resources to the inputs/outputs
We associate Enable Counterl to a digital input and Alarm relay to an output.

Froject x| Local 10 Maooi =l
Proisct | == Defiritions Resources | e apping
E_;ﬂﬁgwam" MName Variable | Type | Description =
& Modbus objects AILT INT AIL1 analogue input
-£® EEPROM Parameters AIL2 INT AIL2 analogue input
& status varizbles AIL3 INT AIL3 analogue input
72 Enums AIL4 INT AIL4 analogue input
{ L BIOS Parameters
=B MenuPrg AILS INT AILS anzalogue input
PRGL DLt Enable_Countert BOOL DIL1 digital input
E| EL Menu set DIL2 BOOL DIL2 digital input
r;BZ—.‘ o ;ELLW DIL3 BOOL  DIL3 digital input
T LR ieal DIL4 BOOL  DIL4 digital input
BB Extended DILS BOOL  DILS digital input
| B Remote DILE BOOL  DILB digital input
‘% ::’D"‘S DOL1 Alarm_relay BOOL  DOL1 digital output
DoL2 BoOL DOL2 digital output
DoL3 BoOL DOLZ digital output
ooLd BOOL DOL4 digital output
DoLS BoOL DOLS digital output
DOLE BOOL DOLE digital output
TCL1 INT TCL1 analogue output
AOLT INT AOLT analogue output
ADLZ INT ADLZ analogue output
AOL3 INT AOLZ analogue output
AOLY INT ACL4 analogue output |
.ficliLE INT AOLS analnmuT output Ll_
E
The program is now completed:
[Proiect x| | Name | Type | Address | Aray | Initwalue | Attibute | Descripti
Project |o-o Definitions | (5] Resourcss | | 1 |allame EI0E Al il TRUE
counter2 Project i‘cuumersﬂ CounterST  Auto Mo 1}
©-{Z3 Programs 3 |Countergt2 CounterST  Auto Mo 0
=-[F COUNTER
=@ Local variables
allarme:
£ Counlerst2
- main 7 o

=+ Function blocks
=& CountersT
=3 Input variables
[t4] enable
M
=-{#% Dutput varisbles
[di] out
=@ Local variables
a
(22 Functions
=-{Z] Glabal variables
(L1 Automatic variables
(23 140 variables
[=-[] Constants
MAXSCALET
-1 Retain variables
-] Global shared
-8 Tasks

=
=l =Y
=]
=

onnz2 counterl: =CounterStl out:
o003

ooo4

onos counter?: =CounterSt2 out:
0noe6

onn? allarme: =(counterl:counter?);
goog

ooong if allarme then

| 0010}

(0011 =llarmel:=1:

|0012] Alarm_relay := TRUE;
|0013]

[0014] else

0015

(0016| allarmel:=0:

[0017| Alarm_relay := FALSE!

| 0018}

(] end_if;

[0021| if (counterl<=counter?) then
| 0022 sysLlocalled=s[6]:=1;
10023 else

| 0024 syslocalleds[6]:=0;
[0025| end_if:

| 0026 |

| 0027 |

onzg

Kl

Counter5Stl(enable: =not Enable Counterl HAX:=MAXSCALEL):

CounterSt2({enable: =Enable Counter? MAX:=MANSCALE1-2);
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Exporting to target device

From the drop-down menu Developer>Export application to catalog remember to export the project to
catalog so as to enable Device to re-use it for downloading to the target.

Before exporting to catalog, use the drop-down menu Project>Options to assign to the project a release (for
example the same name counter2), a version (for example 1.0) and compile the project again.

==

Project name and version must be inserted in 'Project Options' to
é !\ export to catalog!

This will enable Device to recognize the controller application on the target when it is downloaded.
Compile the project and download it to target by means of Application or Device.

The counter will display a count from -100 to 100 in the same way as the COUNTER controller application
previously described.

In this case, the Alarm LED will switch to the compressor LED (SysLocalLeds[6], The alarm LED is
SysLocallLeds[16]) once the defined threshold has been reached.
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21. APPENDIX EXPORTING CSV FILES

21.1. EXPORTING CSV FILES

SoMachine HVAC allows you to export parameters and variables defined in .CSV format which can be used
for sharing information and developing documentation to be supplied with the product.

Starting from an existing project (for example PROJECT 1 - COUNTER of the previous chapter):

Application

» start SoMachine HVAC Application
* click on Browse
The dialog window appears in which you can choose the type of resource to be exported:

Export Filters

From the Export Filters folder choose the filter to be applied for exporting the desired resources. Once you
have chosen, click on Export, give the file name and Save. A message will confirm that it has been saved.

Comam | Beotiten - @FCE
. HNome Wma modifica  Tipa
e T Alas 5 1603/20121111 X5L Trans
Riorierecenti  mp gy cov IONMIZLAL XS Teens
e = FaelelVies (Y WOIINAT NS Tewns
= 1OMappings CSV L603IMI NN X5L Teans
Desktop " Menus C3V 160020121141 HSL Trans
v "% Parameters, L IHO2002 1141 8L Trang
=] = stusVanables L5V W03 XS Teany
Raccolte
Computer
@
Rete
ot z
T e EE™ || domda. |
—

c00 rome
Stvap | Bxotiten
B Name

&P Eparametes O

| Rivorse recenti Gl cygnusvonabies C5V
Besktop
=
Raceohs
Computer
@
Reee

e

Sdmoome:  [Coiee

S

Export CSV

- O cmE.

Wma modifica  Tipa
WOV Microsoft
24007/ 2008 0947 Micros ot

Export successfully completed
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The table shows the resources that can be exported:

Alarms_CSV Resources > Alarms -
Enum_CSV Resources > Modbus Objects > Enum -
FieldvVars_CVS Resources > /0O Mappings>Field -
IOMappings_ CSV Resources > I/O Mappings for M171P only
M1710: Local, Extended, Remote
Menus_CSV Resources > Menu set M171P/M171P Flush: Local
Parameters_ CSV Resources > Menu prg -

Resources > Modbus Objects >

StatusVariable_ CSV Status Variables

Export example StatusVariable_CSV, COUNTER project:

Global shared variables

The excel file contains the ‘shared’ variables (Global Shared).
The count variable, created by the Panel Resources>Modbus Objects > Status variables.
The M171 Optimized 7-segment display indicates the label with max 4 figures - CNT for count.

In the COUNTER program we have also defined another variable counterl which we shall define in the same way.
NOTE that if we had created a variable counter and not counter1 at the compilation stage, an error would be detected
(name conflict between COUNTER program and variable).
In this case we do not define how it appears on the display.

e — - P SeatusVarisbles GV - Microwltbrcel

Inritih  Gapeut tipsging  Feemulr | Dal | Besuese  Viuakra  Selupps Componentiaggunihs Gedated  Acobat

LR e T S e B BB R e B ) 8 ) i

st | Connewsions | Aggiama g} rdiea | Pare " || Tetoin. o Cormalds Concatids  Anatsidl | Baggrupea Sepsra fubtotsle
esto origeit | edstenth |ttt = £ smancats | colpene cupbos — dai- simulazone - - -
e dal extered G ¢ il Strument dats Stttz
Aol Dl s e 5 b e i 6 sl s M N T Y - q
Address Name  Displaylabel Devicetype Apptype Stie  Default Min Max  Scale  Offset  Unit  Formar  Level Readnly Description Note
8960 count  CNT Signed 16-bit DINT 1 o Always vistle & contatore
8962 counterl Signed 16-bet DINT 1 o Alwaysvissle &

i o s e | |

This description applies to Application.

21.1.1. Device

In the Device environment it is possible to export the parameters and the variables in txt format from the menu
Parameters > Export to text file:

Fropect
b o All parameters
[ Froviman "] Owm | e | um ] Tsercain
*é’“’“’"‘ R e v o COU protoal
#5 ] " Protoce! contier sdaeas
:ﬁ: : . 1 Panioas conbibe famils
e 1 205 Madous protocel conmier address
o ® 7 Wacous aed rate promocel
OOV Clnaatad mee 1 1 Moatut gty priical
By i s w4 Custonts cos 1
[ X : ] [ Custenae cos 3
O R Gonarsts parsmetars for HME . 8 AIL1 analogus nputhe
S " f M2 ansbere et s
& ?mmmsm | e 7 HLI anslsges inguthze
T L emm s o 7 ALA 3Nl Inputhee
B an sn0  cuoa " A3 snstogen oo hee
B b se L o ALY arslsgen Ingut i seale ki
e on e ALY analoget ingus atan o $2als vaue
e cliz 59 MLA analiges ingut il scale vakie
wass L3 = AL anaboges input start of scake vaue
s o 120 ALY analogus input Serantial
53 cun w0 A2 snaloget ingu amerectsl
snw  om 10 ALY ansiog ingut aurental
sny  on w20 A4 anatoget iogut amprsstal
snw o 0 HILS analogut input Sferenhal
i gisg 2 s mem Dp20ms g z Az

For the other working environments (User Interface) it has already been described how to export the text files for
translating the pages, or for generating documentation with the key Generate Doc.
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