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License

Software User Agreement
Important-please read carefully before use of the Software.

Your use of this computer program is subject to the terms and conditions of the following Soft-
ware User Agreement. If you do not wish to accept these terms and conditions, do not install or
use this Software and please return this Software to the place you obtained it for refund.

License agreement, restrictions on use

Use

This is a license agreement between you (the entity to whom this software is provided) and
Parker Hannifin Corporation ("Licensor"). This agreement permits you to Use each program
furnished directly or indirectly from Licensor, either by Licensor or its authorized distributors
("Distributors") including any Copies thereof and any supporting materials and any related
updated programs or program portions ("Software"). The term "Copies" means any duplica-
tions, reproductions, transcriptions of any Software, either in whole or in part and by any
means whatsoever including electronic, mechanical, and manual processes. The term "Use"
means copying any portion of any Software or using any Software, but only in connection with
the analysis, specification, use, installation, repair, sale of products through Licensor or its Dis-
tributors.

Restrictions

You will have a non-transferable and non-exclusive right to Use the Software. You may make
Copies of the Software provided that any such Copies are made solely for your Use or for
archival or back-up and no other purposes. No right to Use, print, copy of display the Software,
in whole or in part, is granted except as expressly provided in this agreement. You will not
reverse engineer, disassemble or decompile the Software. You agree to reproduce and include
any and all copyright notices, software user agreements notices and terms and conditions,
trademarks and other legends in and on every Copy of the Software.
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Ownership

Title and ownership of the Software and Copies thereof shall at all times exclusively remain in
Licensor or its designee. You will obtain no greater right in and to the Software than a right in
the nature of the License limited to the Use of any such Software and subject to compliance
with all of the terms and conditions contained in this Agreement. To the extent that the Soft-
ware becomes deliverable under any U.S. Government funded prime contract or subcontract,
(i) you acknowledge and agree that this Software represent "commercial computer software" as
defined in the DoD Federal Acquisitions Regulation Supplement (DFARS) § 525.227-7014
(a)(I), and (ii) the Goverments right in connection with the Software will be limited in accor-
dance with the terms and conditions of this Agreement consistent with the policies stated in
DFARS Subpart 227.7202.

Modifications

Modifications or enhancements made by Licensor to any Software from time to time may be
made available to you at the sole option of Licensor or its Distributors. If the Software is mod-
ified by you or merged into other program materials processed or used by solely by you, Licen-
sor and its Distributors shall not have any liability or incur any expense or be affected in any
way by any such modification or merger, even if such modification or merger results in the for-
mation of an updated or new work. Rather, such Software, in its modified or merged form,
shall continue at all times to be the sole and exclusive property of Licensor and shall be subject
to all provisions of this Agreement.

Limited warranty

Limited warranty

Licensor warrants that (a) the original Software will perform substantially in accordance with
the accompanying written materials for a period of ninety (90) days from the date of receipt;
and (b) any hardware accompanying the Software will be free from defects in materials and
workmanship under normal use and service for a period of one (1) year from receipt date. Any
implied warranties on the Software and the hardware are limited only to ninety (90) days and
one (1) year respectively. The limited warranty applies to the original Software and not to any
copies made by you or others from the original Software or copies thereof.
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Customer remedies

Licensor’s entire liability and your exclusive remedy shall be, at Licensor’s option either (a)
return of the price paid or (b) repair or replacement of the Software or hardware that does not
meet Licensor’s limited warranty and that is returned to the Licensor with a copy of your
receipt. The limited warranty is void if failure of the Software or hardware has resulted from
accident, abuse, or misapplication of the original hardware and Software only and in no case
shall the limited warranty apply to any copies of the original Software. Any replacement Soft-
ware shall be warranted for the remainder of the original warranty period or for thirty (30)
days, whichever is longer.

No other warranties

Licensor disclaims all other warranties, either express or implied, including but not limited to
implied warranties of merchantability and fitness for a particular purpose, with respect to the
Software, any accompanying written material, any accompanying hardware, and any services
for any of the foregoing.

No other liability

In no event will Licensor or its agents or suppliers or Distributors be liable for any direct or
indirect damages whatsoever (including without limitation, damages for negligence, strict lia-
bility, breach of contract, loss of business profits, business interruption, loss of business infor-
mation, or pecuniary loss) arising out of the use of, or inability to use or failure to deliver the
Software or any defects therein, even if the Licensor has been advised of the possibility of such
damages. In no event shall the aggregate liability of Licensor, its agents, suppliers and distribu-
tors exceed an amount equal to the price paid for the Software license.

ATTENTION
If you do not accept the terms and conditions of this license do not install or use the Software.
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1 Introduction

1 Introduction

IQANdevelop is a development tool for designing and developing application
programs for IQAN's module-based control systems.

IQANdevelop is a Windows®-based program with which you can create
applications for the simplest to the most complex mobile machine within for-
estry, excavation or material handling.

You develop your application in the PC to thereafter "download" the applica-
tion to the IQAN system's master module. In IQANdevelop, you also find
functions for measuring and fault-finding which facilitates work during ser-
vice.

The manual is intended to function as a reference book when working. In the
chapters, you find short explanations to all the menus and dialog boxes.

We show with examples how you create functions for the different channels
as well as how you use IQANdevelop's measuring system.

We have written a Getting started chapter as a practical introduction to
IQANdevelop and it is intended that you use the PC at the same time as you
read the chapter.

It is important to point out that the examples are not complete with regard to
safety and must not be used on a machine.

User manual, IQANdevelop

14



Installing IQANdevelop
2 Installation

2 Installation

Installing IQANdevelop

Before you install IQANdevelop, please read the Safety regulations in

chapter 3.

e Insert the CD into your computer's CD-ROM unit. The installation pro-
gram starts automatically. If not, open the CD-ROM unit in the Explorer
and double-click on Install.exe.

* Follow the instructions in the installation program. If there is something
you do not understand, click on the Next > button or press Enter to con-
tinue the installation.

e The installation file also contains IQANsimulate. To install IQANSsimu-
late, follow the instructions given by the installation program.

You can always download the latest upgrade of IQANdevelop from our home

page, www.iqan.com.
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Warning symbol
3 Safety regulations

3 Safetyregulations

This chapter contains regulations to improve safety when you use IQANde-
velop. It is important that you read this chapter before you start creating
applications for machines.

Warning symbol

Note that all warning symbols in the manual also refer to safety precautions.

Emergency stop

Without exception, every machine must have an emergency stop that can
break the power supply to the IQAN system or stop the diesel engine. It must
be easily accessible from the operator's position. IQANdevelop should not be
adjusted from locations where the user cannot reach the emergency stop, for
example outside the driver's cabin.

Testing the application for machine

A risk assessment should be carried out with regard to function and unpre-
dictable occurrences. We refer to the standard for the Machine directives.

It is very important to test the program for the machine to check that nothing
unexpected occurs. IQANsimulate software is prepared for verification and
fault-finding of the application.

If the application is to be tested in machine, people and other objects that can
be injured or damaged must be out of range of the machine's working area.

User manual, IQANdevelop
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Sending data to the IQAN system
3 Safety regulations

Sending data to the IQAN system

When downloading data to the IQAN system, the machine's engine must be
switched off. No part of the machine, for example a crane, may be in
extended position. The machine must stand on a flat surface to prevent roll-
ing. People or objects that can be damaged must be kept outside of the
machine's working area. Note that when the application is being downloaded
to the IQAN system, the system's output channels become inactive.

Downloading via modem

You need to be extra careful when sending data to the master via a modem.
Before the downloading can begin, the driver must acknowledge the down-
loading request on the master display.

Protecting the application

It is possible to protect the application in a machine with an application code.
In this way, you cannot get the application from the machine if you don't have
the code.

ALWAYS CONSIDER SAFETY WHEN DEVELOPING AND TESTING THE APPLICATION.
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4 Getting started

4 Getting started

This chapter is intended as a practical introduction to [QANdevelop which
means that you should use the PC at the same time as you read the chapter.
The intention of Getting started is to give you an overview of the contents and
functionality in IQANdevelop.

We have chosen to construct an application for a Reach Stacker where we will
create the following functions:

*  Windshield wiper

* Automatic parking brake

» Forward and reverse lock

*  Manoeuvring of boom and telescope

* End reduction function for boom and telescope.
* Limited lowering speed for the boom

* Overload protection

* Feedback wheel-steering

It is possible to work with the chapter at the speed you find appropriate as
well as using it as a reference when you have gathered more facts.

NOTE

The examples are not complete in point of safety. The application must not be
used on a machine.

User manual, IQANdevelop
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Starting IQANdevelop
4 Getting started

Starting IQANdevelop

To start the program, click on the IQANdevelop icon or the exe-file in the
Explorer.

IQANdevelop’s main window is displayed.

%, IQANdevelop - MoMame.idt . 10 =l

File Edit Swstem Miew Measure Help

S0 & § 20 S<€d v o 2 [T

by Parker

| Graph I

| | [Develop Pro a5 .lCOMl: Online 2

The main window in IQANdevelop.

In the main window, you find all the commands in the drop-down menus or as
buttons in the tool bar.

At the bottom of the window, there is a status bar which shows, for example,
your access level.
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Building an application in IQANdevelop
4 Getting started

Building an application in IQANdevelop

To create our Reach Stacker application, we will need the following modules:
¢ 1 IQAN-MDM (master module)

* 1 IQAN-XP (expansion module)

¢ 1 IQAN-Lx (lever)

The first thing we have to do to is to build up the module system in IQANde-

velop. Every module is represented by a block diagram where we get access
to all channel types.

Add a master
An IQAN system must always contain a master module. Therefore, we start

by adding this module.
* Select: System > Add module. The following dialog box is opened.
Add master module EE3

oL Module type
= ~ [19N MDM =l

e R e
~ 4 =
[N address

o [~ |

Dialog box Add master module.

* Click OK to add the module IQAN-MDM.

Add IQAN-XP

The next module we need is an IQAN-XP (eXpansion Power module) to get
access to inputs and outputs.

* Select: System > Add module.

* Click in the drop-down list box Module type and select IQAN-XP. Check
that the CAN address is 0 and click OK.

Add IQAN-Lx
¢ Add IQAN-Lx, CAN address O.

‘We have now added the three modules that we will need to create our Reach
Stacker application.
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Building an application in IQANdevelop
4 Getting started

System overview

All added modules are represented in the system overview. To see the mod-
ules’ block diagrams click on respective module.

ANdevelop - NoName.idt =101x]

File Edit System Wew [Measure Help
EH&S{ % N<€Y o ? e .
by Parkar abs

Graph | MDM | P80 | Leso 1

(|

IQAN MDM

Serial number: 1]
Hardware version:  0.00
Software version:  0.00
Statusz:

18AN XP-AD

Serial number: 1]
Hardware version:  0.00
Software version:  0.00

Statusz:

1QAN Lx-AD

Serial number: 1]

Hardware version:  0.00

Software version:  0.00
’ Statusz:

[ [ |pevelop Pro @ . |comi: onlire

Every module is represented in the system overview.

Alternating between block diagrams

IQANdevelop presents each block diagram in separate forms. You can easily
alternate between the block diagrams by clicking on tabs of the forms.

System overview | Graph | MDM | P40 Lead |
The forms' tabs.
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Naming and saving the application

In order to identify the application later you should name your application,
and save it with a filename that is explanatory.

Application information
Application information includes description and version which helps you to
identify your application.

» Select: File > Info. The following dialog box is opened.

Application information ﬂ
Application description Wergion
—  |Reach stacker 1.00
~ Comment
~
Language 1 |English | + Default
Language 2 |Swedish |  Default
Changed by key |
Key label |
[ate of change |2DD1 06-1311:05:21
Ok I Lancel |

Application information dialog box.
* Enter Application description and Version. Click OK.

Save application
It is time to save your application.

» Select: File > Save as. The following dialog box is opened.

21|

Save ir: I@Applications j & = EB-

File name: IHeachStacker.idt Save I
Save as type: IAppIication file [*.idt] j Cancel |

The dialog box to save a file.
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» Select the folder where you want to put your application and enter a file
name.

e (Click Save.

Ensure that you save the application at regular intervals by using the Save but-
ton in the tool bar.
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Digital inputs and outputs
A typical function where we need to use digital inputs and outputs is the con-
trol for a windshield wiper. 1t is perhaps not the first function you construct on

a machine but it is a simple example to start with when introducing you to
IQANdevelop.

We have chosen to construct the functions in this chapter using our working
methodology with one exception, the safety aspect is omitted in order not to
make the introduction too extensive. For more information on the working
methodology, see section Recommendation of work method, on page 371.

What do we want to happen?
Pressing the button will give one stroke of the windshield wiper.

How will it work?
When the button is pressed, a pulse to the windshield wiper of at least 0.5 s is
generated.

What do we need to know?
If the button is pressed in.

To create the above-mentioned function, we need to use a digital output to
generate a pulse to the windshield wiper and a digital input to connect the but-
ton.
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Creating the channels with their properties

Windshield wiper; digital out
* Click on the XP-0 tab to open the block diagram for the module.

%, IpANdevelop - C:\Program Files',IQAN software'Applications - |EI|1|
File Edit System Wew [Measure Help
BHS 4 % N<€Y 0 9 Pt
by Parkar
System overviewl Graphl MOM  #P-A0 | La-A0 I
S| 10AN XP-AD
Al channels
Woltage in Current aut
E
= Channel
O Y connection
e Digital out,
index A1.
| / Name tag

DOUT-A1:4P-A0

[ | @ Reach stacker 1,00 |pevelop Pro @ . |comi: online v

Block diagram for XP-0.

* To create the digital output, right-click on the channel connection Digital
out, index Al and select: Add channel. A name tag is created.

The channel has a pre-set name:

Channel type - Channel index: Module type - CAN address

NOTE
Every digital output has two channels. One primary and one secondary.
We will use the upper one, the primary.

(To Delete a channel, right-click on the channel’s connection and select
Delete channel. A dialog box to confirm the deletion is opened. Click Yes.)
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» Select the channel’s name tag and select: View > Show channel info.

* The dialog box Channel information consists of two forms. Click on the
Properties tab.

* Click in the Name, language I box and enter the name of the channel:
Windshield wiper.

The pulse that will activate the windshield wiper shall be 500 ms.
* Click in the Delay, off box and enter 500.

Windshield wiper - XP-AD, Digital out A1 Primary #

Properties | Function |

Mame, language 1

Mame, language 2

Delay, on

IU ms
Delay. off

0 ms

Apply I Close

Properties for the digital output, Windshield wiper.

* Click on Apply to store.
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Windshield wiper, button; digital in
e Click on the tab for the lever unit Lx-0.

The lever unit is equipped with a number of digital inputs. We will use one of
them to connect the button for the windshield wiper.

%, 1paNdevelop - C:\Program Files,IQAN software’\Applications',Rea - |EI|1|
File Edit System Yiew Measure Help

~ B B | ! AL
= H & § Ea&@_{gﬂj o 2 s iy

by Parkar

System overviewl Graphl Dk I ®P-a0  Lea0 |

B W IQAN Lx-AD

Channel
connection
Digital in,
index A.

DIM-AcLi-A0

[ | @ Reach stacker 1,00 |pevelop Pro @ . |comi: online v
The block diagram for LX-0.

* To create the digital input, right-click on the channel connection Digital
in, index A and select: Add channel. A name tag for the channel is created.

* Select: View > Show channel info to open the dialog box Channel infor-
mation.

* Click in the Name, language 1 box and enter the channel’s name: Wind-
shield wiper, button.

* Click on Apply to store.
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Creating the function

We will now create the function. When the digital input Windshield wiper,
button is activated, the Windshield wiper output will be activated. We will use
the channel Windshield wiper, button as the input signal to an activating
object for the output.

Windshield wiper
* Click on the Function tab in the dialog box Channel information.

* Right-click in Activating objects and select: Add object.

Windshield wiper - XP-AD, Digital out A1 Primary #

Properties  Function |

I~ bulti function
I 'l Select state: I 'l
Activating objects Locking objects Blocking objects
i)
..................... Add object...
Edit abject, .. Alt+Enter
Delete object (o]

Gotoinput channe!  Ckrl+Right

Cut ohject |+
Copy object Chrl+C
Faste ohject e+

" and

- I(‘and("or |

Function page for the digital output, Windshield wiper.

We will now enter an expression which will activate the digital output.

Windshield wiper, button = High

When the input signal Windshield wiper, button has the state high (1), the out-
put Windshield wiper will be activated.

* As the above mentioned condition is a comparison, make sure that the
Comparison option is selected.

* Click in the drop-down list box for Input and select the channel Wind-
shield wiper, button. A condition is suggested. Check that it is correct and
click OK.
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Activating object E

oL + Comparizon

Input Operand Eharinel W
| windshield wiper, t | [ = [ High =l
= Interval
L it Ehartel 5 el K it lirnit Ehanmel 7
- EI

Object iz True when...

€ chanme!valie s inside limits

€ channe!vallieis autside limits

Delete | Lancel |

The dialog box for Activating objects.

We have now created the activating object and the function for the windshield
wiper.

Windshield wiper - XP-AD, Digital out A1 Primary #

Properties  Function |

I~ bulti function
I 'l Select state: I 'l

Locking objects Blocking objects
% [ Windshield wiper, button is

now an activating object.

(windshield wiper, button) = High|

oand % o |("'and(3'0r |("'and(3'0r |

An activating object for the function windshield wiper.
Navigating
By using IQANdevelop’s Navigator, you can get an overview of the function.
* Select the output Windshield wiper in the block diagram for XP-0.
* Select: View > Show Navigator.

Windshield wiper - XP-AD, Digital out Al Primary #

findshield wiper, button

1 | 1|

Windshield wiper, button is connected to the output Windshield wiper.

In the navigator, every channel is represented by a block. The channels
affected by each other are linked with a line.
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Frequency input
To show how to use a frequency input, we have chosen to make a function for
an automatic parking brake where the vehicle’s speed plays a central roll.

What do we want to happen?
Automatic activation of the parking brake when the machine stops and auto-
matic release of the brake when you start driving.

How will it work?
When the speed is less than 1 km/h and the speed pedal is released, the park-
ing brake is activated with a delay of 0.5 s.

As soon as the speed pedal is pressed, the parking brake is released.

For safety reasons, following will apply for the digital output for the brake:
High output signal -> Parking brake released.
Low output signal -> Parking brake on.

What do we need to know?
The vehicles” speed.
If the speed pedal is pressed.

To solve the above problem, we need a digital output for the parking brake, a
digital input for the speed pedal’s safety switch as well as a frequency input
for the vehicle speed.

Creating the channels and their properties
We begin by creating the digital channels and their properties.

Parking brake, released; digital out

* Open the block diagram for XP-0.

* Create the digital output by right-clicking on the channel connection Digi-
tal out, index Bl and select: Add channel.

* Select: View > Show channel info.
* Enter the following name on the channel: Parking brake, released.

» The parking brake’s output signal shall be activated after 0.5 s. Click in the
box Delay off and enter 500 [ms].

* Click on Apply to store.

Switch, speed pedal; digital in

* Open the block diagram for Lx-0.

» Right-click on Digital in, index B and select: Add channel.

» Select: View > Show channel info.
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* Enter the following name for the channel: Switch, speed pedal.

* Click on Apply to store.

Speed; frequency in
We will now create the frequency input and define the channel’s properties.

* Right-click on Frequency in, index A in the block diagram for XP-0 and
select: Add channel.

» Select: View > Show channel info.
* Click in the Name, language 1 box and enter the channel name: Speed.
* Click in the upper Unit box and enter the unit km/h.

As the input is a frequency [Hz] signal we need to rescale the signal to the
unit [km/h] to be able to use it in our calculations. Scaling occurs as follows:

km/h A Speed km/h
24

The values are found
in a data sheet for
the frequency sensor

-
Frequency B5Eliz

Diagram for scaling the input signal.

Further information about the scaling and sensor type, see properties fre-
quency in.

* Click in the Max [Hz] box and enter 338.

* Click in the Scaled max box and enter 24.

In this instance, we use an inductive passive sensor to measure the speed. To
indicate the signal from the sensor, we select Low trig level.

» Select the alternative Low trig level.

* Click on Apply.
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Speed - XP-AD, Frequency in & {Pin C1:6) |

Froperties |

Mame, language 1 Unit Factory default

|5peed Jkm/h Max [Ha]

Mame, language 2 Lnit I338 Setmay |

[Specd b e statle
Max [Hz]

Alternative buttons for

Scaled max selection of trig level.
|24,DD /
’V(‘ High trig lewvel

[ Simulated value [~ Alam, low [~ Alarm, high

Walue [Hz] Filker
a

Properties for the frequency input Speed.

Creating the function
We will now create the function for the digital output, which is as follows:

When the speed is greater than1 km/h, the parking brake will be released
(off). The status for the output will be High.

When the speed is less than 1 km/h and the speed pedal is not pressed, the
parking brake will apply. The output’s status will be Low.

Parking brake, released
* Open the dialog box Channel information for the digital output, Parking
brake, released, XP-0.

* Click on the Function tab.
We begin with the speed pedal’s affect.

Switch, speed pedal = High => Parking brake, released

We will create an activating object to activate the output if the speed pedal is
pressed.

* Right-click in Activating objects and select: Add object.
* Select the Comparison alternative.
» Select: Switch, speed pedal as Input.

* IQANdevelop suggests a condition, check that it is correct according to
the above.
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Activating object E
oL + Comparizon

Input Operand Eharinel W
I Switch, speed DEd'LI |= ;I I High LI
N = Interval
L it Ehartel 5 el K it lirnit Ehanmel 7

| > | =)

Object iz True when...

€ chanme!valie s inside limits

€ channe!vallieis autside limits

Delete Lancel

Dialog box for activating objects.

* Click OK to create the object.
We have now created the following function:

Speed pedal pressed down-> Parking brake released.
Speed pedal not pressed down-> Parking brake on.

We will now extend the function for the output with an object for the speed.

Speed > 1 km/h -> Parking brake released.
Speed < 1 km/h and Speed pedal not pressed down -> Parking brake on.

We will use a Locking object. A locking object has higher priority than an
activating object, which means that as soon as the conditions for the locking
object are true, the output’s value is locked.

In practice: as long as the speed is > 1 km/h, the system disregards the signal
from the switch in the speed pedal. However, if the speed is < 1 km/h, the
conditions for the locking object do not apply any longer and instead the con-
ditions for the speed pedal that we created as an activating object will apply.

We create the following comparison:

Speed > 1.00 => Locks the output’s value

* Add a Locking object.
o Select: Speed [km/h] as Input.

* Click in the drop-down list box for operation characters and
select: > (greater than).

* Click in the drop-down list box for Operand and enter 1.00
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Locking object E
oL + Comparizon

Input Operand Channel [~
| Speedlkmt]  =|f> =100
N = Interval
L it Ehartel 5 el K it lirnit Ehanmel 7
- EI

Object iz True when...

€ chanme!valie s inside limits

€ channe!vallieis autside limits

Delete Lancel

Dialog box for Locking objects.

* Click OK to create the object.

* Close the dialog box Channel information.

Navigating

We have now created the function for an automatic parking brake.
* Select the channel Parking brake, released.

* Select: View > Show Navigator.

Parking brake, free - |04

Farking bral

2l | |

The Navigator.

From the navigator, we see that the output Parking brake, released is aftected
by the inputs Switch, speed pedal and Speed.
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Voltage input
In this chapter, we will look at how to use analog voltage inputs. We will, for
example, connect analog sensors with a signal range of 0 - 5 Vdc.

To demonstrate how to use a voltage input, we have chosen to make a func-
tion for a forward/reverse lock to prevent change of direction when this is not
permitted. We need to measure the oil pressure to the parking brake with a
pressure sensor to get a voltage signal.

What do we want to happen?
Prevent switching between forward and reverse directions during operation
and also when the parking brake is applied.

How will it work?
Forward and reverse locks when speed exceeds 1 km/h.

Forward and reverse must not be active at the same time.

Forward or reverse must not be active if the parking brake pressure is low
(= parking brake applied).

What do we need to know?

The vehicle speed.

The status of the forward and reverse switch.
The parking brake pressure.

To solve the above problems, we need two digital outputs for the gearbox’s
forward and reverse, two digital inputs for the switch status, a frequency input
for the speed and an analog voltage input for the parking brake’s oil pressure.

Creating the channels and their properties
We begin by creating the digital channels.

Gearbox, forward; digital out

* Open the block diagram for XP-0.

* Right-click on the channel connection Digital out, index C and select:
Add channel.

* Select: View > Show channel info.
* Enter the following name: Gearbox, forward.
* Click on Apply to store.

Gearbox, reverse; digital out
Create Digital out, index D in the same way with the name: Gearbox, reverse.
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Switch, forward; digital in

* Open the block diagram Lx-0.

* Right-click on the channel connection Digital in, index C and select:
Add channel.

» Select: View > Show channel info.
* Enter the following name: Switch, forward.

* Click on Apply to store.

Switch, reverse; digital in
Create Digital in, index D in the same way with the channel name: Switch,
reverse.

Speed; frequency in
In this function, we use the frequency input Speed that we created in the pre-
vious section. The frequency input is thereby ready.

Pressure, parking brake; voltage in
We will now create an analog input in the block diagram XP-0.

* Add the channel Voltage in, index A and open the Properties page.
* Click in the Name, language 1 box and enter: Pressure, parking brake.
* Enter the unit Bar in the upper Unit box.

As per specification, the pressure sensor’s signal varies within the voltage
range 500 mV - 4500 mV.

e C(Click in the Min [mV] box and enter 500.
e Click in the Max [mV] box and enter 4500.

To be able to use the pressure sensor’s signal, we need to rescale it to the unit
Bar. In the data sheet for the sensor, we see that the above voltage range cor-
responds to O - 35 bar.

e Click in the Scaled Min box and enter 0.00
¢ Click in the Scaled Max box and enter 35.00
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Pressure, parking brake - XP-AD, ¥Yoltage in & (P #
Froperties |
Mame, language 1 Unit Factory default
IPressure, parking brake IBar Min [riv] Maw [miv]
Mame, language 2 Lnit ISDD |45DD
IPresure, parking brake IBar Set min | St mar
Select predefined sensor... | [T Adjustable

ir ] Maw [m]
Error value I I
ID,DD

Scaled min Scaled max

Jo.0o |35.00
[ Simulated value [~ Alam, low [~ Alarm, high
Walue [mi] Filker

ID

Apply |

Properties for the voltage input Pressure, parking brake.

* Click Apply to store.

Creating the function

The functions for the channels Gearbox, forward and Gearbox, reverse will,
in general, be similar. The only thing that will separate them is that the inter-
locking devices forward and reverse cannot apply at the same time.

Gearbox, forward
We begin by creating the main function, the switch function.

Switch, forward = high => Gearbox, forward will be activated

When the switch is in its forward position, Gearbox, forward shall be acti-
vated. To solve this, we need an activating object where the input signal
comes from Switch, forward.

* Open the dialog box Channel information, the Function tab.
* Add an activating object.

* Select the Comparison alternative.
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» Select: Switch, forward as Input. Check that the suggested condition is
correct according to the above.

Activating object E
oL + Comparizon

Input Operand Eharinel W
I Switch, forward LI |= ;I I High LI
N = Interval
L it Ehartel 5 el K it lirnit Ehanmel 7
> EI

Object iz True when...

€ chanme!valie s inside limits

€ channe!vallieis autside limits

Delete Lancel

Activating object for Gearbox, forward.

* Click OK to create the object.

We will now extend the function with consideration to the affect of the park-
ing brake.

(Switch, forward = high) AND (Pressure, parking brake > 30) => Activate Gearbox, forward

If the parking brake’s pressure exceeds 30 bar, the parking brake is released
and the output Gearbox, forward becomes active.

In practice, this means that as soon as the parking brake is applied, the pres-
sure drops and the output Gearbox, forward becomes inactive to make sure
that there is no direction remaining in the gearbox.

We will create an activating object.
* Add an activating object.

* Select the Comparison alternative and select: Pressure, parking brake as
Input.

* Select < (less than) in the list box for operation characters.
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* Enter 30.00 as Operand and click OK.

Activating object E
oL + Comparizon

Input Operand Channel [~

I Pressure, parking t;l |< ;I IBD,DD

N = Interval
L it Ehartel 5 el K it lirnit Ehanmel 7

> | = >

Object iz True when...

€ chanme!valie s inside limits

€ channe!vallieis autside limits

Delete | Lancel |

Activating object for Gearbox, forward.

We now have two activating objects for the output. We need to state that the
boolean operation AND will apply for the objects.

* Select the AND alternative for the activating objects.

Gearbox, forward - XP-AD, Digital out B1 Prima #

Properties  Function |

I~ bulti function
I b l Select state: I b l
Activating objects Locking objects Blocking objects

[Switch, forward] = High
[Pressure, parking brak
Select the AND alternative.

/

oo |("'and(3'0r |("'and(3'0r |

Both activating objects have to be true to activate the output.

The last object for the function:

Speed > 1 km/h => Locks the output’s state

The speed must be less than 1 km/h to permit switching between forward and
reverse direction, that is the output Gearbox, forward is locked when the
speed is greater than 1 km/h.

As in previous section we choose to use the frequency input, Speed as input
signal to a locking object.

* Add a locking object.

* Select the Comparison alternative.
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» Select Speed as Input.
» Select: > (greater than) as operation character.

* Enter /.00 for Operand.

Locking object E
oL + Comparizon

Input Operand Channel [~
| Speedlkmt]  =|f> =100
= Interval
L it Ehartel 5 el K it lirnit Ehanmel 7
- EI

Object iz True when...

€ chanme!valie s inside limits

€ channe!vallieis autside limits

Delete Lancel

Locking object for Gearbox, forward.

* Click OK to create the object.

We have now created the function for Gearbox, forward.

Gearbox, reverse
Create the following for Gearbox, reverse.

(Switch, reverse = high) AND (Pressure, parking brake < 30) => Activate the output

Speed > 1.00 km/h => Locks the output’s state

After creating the function for Gearbox, reverse the whole function is done.

Navigating
* Select the channel Gearbox, forward.

* Select: View > Show Navigator.

Gearbox, forward - 104, , Digital out B1 Primary [Pin C1:19]

Switch, forward

parking brake Gearbox, fonward

1 | i

The navigator shows the connection between the inputs and the output.

From the navigator, we see that the output Gearbox, forward is affected by
the inputs Switch, forward; Pressure, parking brake and Speed. Select the
channel Gearbox, reverse in the block diagram to see it’s inputs.
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Current outputs

In this section, we will look at how to use the analog current outputs. A cur-
rent output is used, for example, to control proportional valves. To look at
this, we have chosen to create a function to manoeuvre the boom and the tele-
scope on the Reach Stacker machine.

What do we want to happen?
The boom and the telescope will be controlled, using a lever.

How will it work?
When the lever is in its centre position, both the boom and the telescope will
be stationary.

When the lever is in its maximum position, the boom and the telescope will
have maximum speed.

To get a more stabilized signal from the lever, there shall be a dead band of
10% around the central position of the lever.

What do we need to know?
The lever’s position in X direction.
The lever’s position in Y direction.

To solve the above problem, we need one analog current output for the boom
and one for the telescope. We need one channel for the lever’s position in X
direction and one channel for the lever’s position in Y direction.

The following directions are defined for the machine

Up Positive direction (+)
Down Negative direction (-)
Out Positive direction (+)
In Negative direction (-)
Right Positive direction (+)
Left Negative direction (-)

Creating the channels and their properties
We begin by creating the analog current outputs for the proportional valves.

Proportional valve, boom; current out

* Open the block diagram for XP-0.

* Right-click on the channel connection Current out, index Al and select
Add channel.

As with the digital outputs, each channel connection has two outputs. We will
use the upper one.
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» Select: View > Show channel info.
* Click in the Name, language 1 box and enter Prop. valve, boom.

We now need to enter the current range for the valve. We enter minimum and
maximum current, which correspond to 0 - 100 % output.

From the data sheet for the valve, we find the current values.

e Positive direction (+).
Click in the Min Current [mA] box and enter 200.
Click in the Max Current [mA] box and enter 500.
The above current values are pre-set in [QANdevelop.
* Negative direction (-)
Enter the values for the negative direction. They must be the same as for
the positive direction.

In other fields, there are pre-set values that we do not need to change for this
function.

Prop. valve, boom - XP-AD, Current out A1 Prim. #

Properties | Function |
Name, language 1 = Auto select Lirits... |
IF'rop. valve, boom =

[~ Multi mode
Mame, language 2

IF'rop. walve, boom I~ | Suto mode

¥ Check
Dither amplitude i |
I‘I oo i Min current [ma&]  Max current [md)]
Dither frequency |2DD |5DD
92 Hz Start zlope [ms] Stop zlope [ms]
| 250 | 250
Fine contral [%]
[o +
Walue [mé]
Min current [ma&]  Max current [md)]
| 200 {500
Start zlope [ms] Stop zlope [ms]
| 250 | 250
Fine contral [%]
I—D -
[ Adjustable

Factory default | Adiustable

Apply I Close |

Properties for the current output, Prop. valve, boom.

* Click on Apply to store.
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Proportional valve, telescope; current out
We continue with the analog output for the telescope’s proportional valve.

* Right-click on the channel connection Current, Out, index B and select:
Add channel.

» Select: View > Show channel info.
* Enter the channel name: Prop. valve, telescope.

* We enter the same current values for both the positive and negative direc-
tion.
Minimum current [mA] = 200
Maximum current [mA] = 500

* Click on Apply to store.
We will now create the channels for the lever’s directions X and Y.

Lever, boom; directional analog
* Open the block diagram for Lx-0.

* Right-click on the channel connection Directional analog, index X (the
lever’s X direction) and select: Add channel.

» Select: View > Show channel info.
e Click in the Name, language 1 box and enter: Lever, boom.

* Click on Apply to store.

Lever, telescope; directional analog
* Add the channel Directional analog, index Y.

* Click in the Name, language 1 box and enter Lever, telescope.

* Click on Apply to store.

Creating the function
We will now create a function to make the boom move vertically.

The output’s value

100%

0%
-100 -10 10 100 %

Input signal Lever, boom

The lever signal’s affect on the output signal.
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We will use controlling objects for this function. For further information on
controlling objects, see section Controlling objects, on page 222.

Proportional valve boom

As the Lever, boom channel will control the current output for the manoeu-
vring of the boom, we use this channel as input signal to a controlling object
for the current output.

* Open the dialog box Channel information for Prop. valve, boom. Click on
the Function tab.

We begin by creating the function in positive direction.

* Right-click in Controlling objects (+) and select: Add object.

* Click in the drop-down list box for Input and select: Lever, boom.
e Enter /10 [%] in the In I box and 0 [%] in the Out I box.

e Enter /00 [%] in the In 2 box and 100 [%] in the Out 2 box.

Controlling object + E
50 - Input Outzide range—
-~ - I Lever, boam [%] =l | & Freeze value
- o = Beturn to zera
-~
/ ~
=i In1 Channel [~ Out1 Channel [~
|1 0.00 ;4 » IU,UU ;4
ouTz
oum : In2 Charinel [~ Out 2 Channel [~
1M1 Nz |1 00,00 ;4 » |1 00,00 b4

Delete | Lancel |

Controlling object(+) for the output Prop. valve, boom.

* Click OK to create the object.

* Right-click in Controlling objects (-) and select: Add object.

When we define values for negative direction, we enter the direction with (-).
* Select Lever, boom in the drop-down list box Input.

e Enter -/0 [%] in the In I box and 0 [%] in the Out I box.

e Enter -700 [%] in the In 2 box and 100 [%] in the Out 2 box.
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Controlling object - E

50 - Input Outzide range—
- - I Lever, boom [%] LI & Fresze valus

- T " Return ta zero
-~
/ ~
=i In1 Channel [~ Out1 Channel [~
[10 % o %
ouTz
oum : In2 Charinel [~ Out 2 Channel [~
W [00,00 % =0 %

Delete | Lancel |

Controlling objects(-) for the output Prop. valve, boom.

* Click OK to create the object.

We have now created the function for Prop. valve, boom. We will now per-
form the same procedure for Prop. valve, telescope.

Proportional valve telescope
* Open the dialog box Channel information, the Function tab for Prop.
valve, telescope.

* Right-click in Controlling objects (+) and select: Add object.
» Select: Lever, telescope as Input.

Enter 10 [%] for In 1 and O [%] for Out 1.

Enter 100 [%] for In 2 and 100 [%] for Out 2.

Controlling object + E

50 - Input Outzide range—
— I Lever, telescope [%] LI & Freeze valus

- o = Beturn to zera
-~
/ ~
=i In1 Channel [~ Out1 Channel [~
|1U,UU ;4 .IU,UU ;4
ouTz
oum : In2 Charinel [~ Out 2 Channel [~
1M1 Nz |1UU,UU ;4 .I'IUU,UU b4

Delete | Lancel |

Controlling object for the output Prop. valve, telescope (+).
* Click OK to create the object.
Now create the function for the proportional valve’s negative direction.
* Input= Lever, telescope
o Inl[%]=-10, 0Outl[%]=0.
o In2[%]=-100, Out 2 [%] = 100.
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Controlling object - E

50 - Input Outzide range—
— I Lever, telescope [%] LI & Freeze valus

- o = Beturn to zera
-~
/ ~
=i In1 Channel [~ Out 1 Chanrel [
|-1 0,00 ;4 IU,UU ;4
4 Out 2 outz * * “
oum In2 Charinel [~ Out 2 Channel [~
1M1 Nz |-1 00,00 ;4 » |1 00,00 ;4
e Out 1 Delete | LCancel |
In2 In1

Controlling object for the output Prop. valve, telescope (-).

* Click OK to create the object.

‘We have now created functions to be able to control the boom and the tele-
scope with a lever.

Navigating
* Select the channel Prop. valve, boom.

* Select: View > Show Navigator.

Prop.valve.boom - |3 A0, Current out A1 Primary [Pin C1:8]

Lever.boom [%] Prop.valve. boom [%]

1 | i

The navigator shows that Lever, boom is connected to the output Prop. valve, boom.

In the navigator, we see that the output Prop. valve, boom is affected by the
input Lever, boom.

* Click on the output Prop. valve, telescope.

1 | i

The navigator shows that Lever, telescope is connected to the output Prop. valve, telescope.

In the navigator, we see that the output Prop. valve, telescope is affected by
the input Lever, telescope.
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Using more than one object for the current output

We will now describe another object type for the analog current outputs. We
have already looked at controlling objects. In this section, we will introduce
limiting objects.We have, therefore, chosen to extend the function for the
boom and telescope with a function for end position attenuation.

What do we want to happen?
Boom and telescope will brake before mechanical stop.

How will it work?

When the boom is 5° from its end position, the speed will be limited.

2° from the mechanical end position, the speed must not exceed 20 % of the
maximum speed.

When the telescope is 40 cm from its end position, the speed will be limited.
20 cm from the mechanical end position, the speed must not exceed 20 % of
the maximum speed.

Horizontal position for the boom = 0°, maximum angle for the boom = 60°.
Minimum extended telescope = 0 cm, maximum extended telescope 700 cm.

What do we need to know? 700 cm
The boom angle
The telescope’s position.

To solve the above problems, we continue to build upon the previous applica-
tion. We do, however, need an additional two analog voltage inputs for the
boom angle and the telescope’s position.
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Creating the channels and their properties
As we have already gone through how to create properties for the voltage
inputs, we will just give a few short instructions.

Angle, boom; voltage in

Add the channel Voltage in, index B in the block diagram XP-0.

Enter the following channel properties:

Name: Angle, boom

Unit: °, (degrees) (To write the ° symbol, press [Alt+248])
Minimum Voltage [mV] = 500

Maximum Voltage [mV] = 4500

Scaled min [°] = 0

Scaled max [°] = 60

Click on Apply to store.

Position, telescope; voltage in

Add the channel Voltage in, index C.

Enter the following channel properties:
Name: Position, telescope

Unit: cm

Minimum Voltage [mV] = 500
Maximum Voltage [mV] = 4500
Scaled minimum [cm] = 0

Scaled maximum [cm] = 700

Click on Apply to store.

Creating the function
Before we begin to create the functions, we will look at how IQANdevelop
handles controlling and limiting objects.

We will demonstrate this with a mathematical example. The function is appli-
cable for the output Prop. valve, boom.

100
80
60
40
20

Controlling object 1 % Limiting object 1
— 100 \
& 80
60
40
’ ' 20 —
\\”‘WH—,—,—,—,——

20 40 60 80 100 % 52 54 56 5860 %
Input signal Lever, boom Input signal Angle, boom

Controlling and limiting objects.
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The output’s value is determined by the following equation:

Output value = Minimum of [(Control 1 x Control 2 x Control 3..Control 8);
(Limiting 1, Limiting 2, Limiting 3..Limiting 8)]

From the diagram, we get:

Input signal Lever, boom = 50 % => Controlling object = 45 %.

Input signal Angle, boom = 58.5° => Limiting object = 30 %.

The objects’ output signals are compared and the least one gives the current
output’s value.

45% > 30% => The output signal is limited to 30%.

From the diagram, we get:
The lever’s input value = 50% => Controlling object = 45 %.
The boom’s angle = 52° => Limiting object = 100 %.

45% < 100% => The output signal will be 45%, i.e. it is not limited by the
limiting object.

Thus: If there had been several controlling objects, they would have been
multiplied to one product and then compared with the limiting objects.

For further information, see section Limiting objects, on page 224.

We will now create a function to get end reduction on the boom.

Proportional valve, boom
* Open the dialog box Channel information, Function tab.

» Right-click in Limiting objects (+) and select: Add object.
» Select: Angle, boom in the drop-down list box Input.

e Enter 55 [°] for In I and 100 [%] for Out 1.

e Enter 58 [°] for In 2 and 20 [%] for Out 2.

Limiting object + E
50 - Input Outzide range—
- — I Angle, boorn [] LI * Freeze value
- o ¢ Beturn to 1003
-~
/ ~
=i In1 Channel [~ Out1 Channel [~
|55,UU * .I'IUU,UU b4
ouTz
oum : In2 Charinel [~ Out 2 Channel [~
1M1 Nz |58,UU * » |2U,UU b4

Delete | Lancel |

Limiting object for the output Prop. valve, boom (+).

* Click OK to create the object.
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* Right-click in Limiting objects (-) and select: Add object.
» Select Input: Angle, boom

e Enter 2 [°] for In I and 20 [%] for Out 1.

e Enter 5 [°] for In 2 and 100 [%] for Out 2.

Limiting object - E
50 - Input Outzide range—
- — I Angle, boorn [] LI * Freeze value
- o ¢ Beturn to 1003
-~
/ ~
=i In1 Channel [~ Out 1 Chanrel [
Out 2 e |2,DD * » I‘I 00,00 4
oum : In2 Charinel [~ Out 2 Channel [~
1M1 Nz |5,DD * QI‘IDD,DD 4
Out 1
y jul Delete | LCancel |
In1 In2
Limiting object for the output Prop. valve, boom (-).
* Click OK to create the object.
We have now created the end position attenuation for the boom and will now
be able to create the function for the telescope.
The function is applicable for the output Prop. valve, telescope.
We will now create the function for the telescope’s movement in and out.
Proportional valve, telescope
* Open the dialog box Channel information, Function tab.
* Right-click in Limiting objects (+) and select: Add object.
» Select Input: Position, telescope.
e Enter 660 [cm] for In I and 100 [%] for Out 1.
e Enter 680 [cm] for In 2 and 20 [%] for Out 2.
Limiting object + E
50 - Input Outzide range—
e - I Pozition, telescope [cm] ;I i+ Freeze value
- o ¢ Beturn to 1003
-~
/ ~
=i In1 Channel [~ Out1 Channel [~
Out 1 e IBBD,DD cm QI‘IDD,DD 4
oum : In2 Charinel [~ Out 2 Channel [~
N1 Nz IBSD,DD cm »|2D,DD 4
Out2 =
n na Delete | Lancel |

Limiting object for the output Prop. valve, telescope (+).
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* Click OK to create the object.

* Right-click in Limiting objects (-) and select: Add object.
» Select Input: Position, telescope.

e Enter 20 [cm] for In I and 20 [%] for Out 1.

e Enter 40 [¢m] for In 2 and 100 [%] for Out 2.

Limiting object - E
50 - Input Outzide range—

e - I Pozition, telescope [cm] ;I i+ Freeze value

- o ¢ Beturn to 1003
-~
/ ~
=i In1 Channel [~ Out1 Channel [~
|2U,UU |2U,UU b4
Out 1 Utz G - %
oum In2 Charinel [~ Out 2 Channel [~
1M1 Nz |4U,UU cm » |1 00,00 b4

Out 2

1 n2 Delete | Lancel |

Controlling object for the output Prop. valve, telescope (-).

* Click OK to create the object.
We have now created a function for boom and telescope with end reduction.

Navigating
» Select the output Prop. valve, boom.

* Select: View > Show Navigator.

Prop.valve. boom - IQAN #P-A0, Current out A1 Primary [Pin C1:8)

Lever.boom [%]

Prop.valve. boom [%]

Angle.boom

4 | i

Two channels affect the output Prop. valve, boom.

Using the navigator, we can see that for the function the output Prop. valve,
boom is also affected by the input Angle, boom. Click on the output Prop.
valve, telescope to see it’s inputs.
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Mathematical analog channel

It is possible to set up mathematical functions to create advanced applica-
tions. For this, we need mathematical channels. There are analog mathemati-
cal channels which give an “analog” value and digital mathematical channels
which give the state true or false.

In this section, we deal with analog mathematical channels. We are going to
create a function to limit the lowering speed of the boom if the load is too far
out (if the telescope is extended).

To look at the problem, we will divide the section up into two parts.

What do we want to happen?
Lowering of the boom will be stopped if the load is too far out.

How will it work?
When COG (Centre Of Gravity) is greater than 300 cm, the maximum output
current for the boom lowering will be limited.

When COG is 650 cm or more, the maximum current for the boom lowering
will be 20%.

What do we need to know?
COG (Centre Of Gravity), the distance between the centre of the load and the
front axle. Maximum permitted lowering speed as function of COG.

Maximum current, lowering of boom [%]

100

20

-
300 650 [cm]
CoG

To solve the problem we need to calculate the distance COG. For that, we
need a mathematical analog channel. To be able to create the application, we
have to divide the problem into two parts. In the first part, we assume that we
have COG as a result of a mathematical operation. In the second part, we will
show how to use the mathematical channel’s function to calculate COG.
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Creating the channel and its properties
We need to create the COG channel in order to use it when we create the
function for the lowering of the boom.

* Open the block diagram MDM.

* Right-click on the channel connection Math analog, index A and select:
Add channel.

* Select: View > Show channel info.
* Give the channel the name: COG.
* Enter cm in the upper Unit box.

* Click on Apply to store.

Creating the function
We will now create the function to limit the lowering speed on the boom. We
need to create a limiting object for the output Prop. valve, boom.

Proportional valve, boom
* Open the function page for the channel Prop. valve, boom.

As this function concerns the lowering speed, we will only create a limiting
object for the boom’s negative direction.

* Right-click in Limiting objects (-) and select: Add object.
* Select: COG in the drop-down list box Input.

e Enter 300 [cm] for In I and 100 [%] for Out 1.

e Enter 650 [cm] for In 2 and 20 [%] for Out 2.

Limiting object - E
50 - Input Outzide range—
- - I COG [cm] LI * Freeze value
- o ¢ Beturn to 1003
< ~
7 = In1 Channel [~ Out 1 Chanrel [
. - [sooo0 » [100.00 %
oum : In2 Charinel [~ Out 2 Channel [~
WO feEi00 % »[20.00 %

Out 2
Delete | Lancel |

In1  In2

Limiting object for the output Prop. valve, boom (-).

* Click OK to create the object.

We now have to create the function for COG to make the application work.
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Calculations with a mathematical analog channel
We will now demonstrate how to create a mathematical function using a
mathematical analog channel. The function gives an analog value.

What do we want to happen?
The distance between the centre of the load and the front axle will be calcu-
lated (= COG).

How will it work?

COG = cosa * (L1+t)-L2
L1=860cm

L2 =580cm

What do we need to know?
Angle, boom (= o)
Position, telescope (=t)
L1 and L2, see illustration

From the illustration, we get:
cosa = (COG+L2) / (L1+t)

=> cosa * (L1+t) = COG+L2 P
=> COG = cosa * (L1+t)-L2 oG L2

Previously in our application, we have created the analog voltage inputs
Angle, boom and Position, telescope.

The distances L/ and L2 are set distances on the machine.

We need to create the function with a mathematical channel to calculate
COG.

The properties for the mathematical analog channel, COG, have already been
defined in the previous section.

Creating the function
* Open the block diagram MDM.

* Click on the channel COG and open the dialog box Channel information,
the Function tab.

On the page, it is possible to build mathematical expressions using 16 posi-
tions A-P. The expressions are divided into subexpressions. For further infor-
mation, see section Mathematical analog, on page 244.

COG = cos(Angle, boom) * (860 + Position, telescope) - 580

* Right-click on a row and select: Add object.
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A dialog box is opened to enter a mathematical expression.

Click in the drop-down list box Operator and select: cos (cosine for the
angle).

Check the Channel box and select Angle, boom in the drop-down list box
Operand B.

Analog math object - A x|

N

=" Operand&  Chanpel [T Operator Operand B Channel W

T I Icos j I Angle, boom [7] j

Delete | Lancel |

The mathematical expression for position A. (= cos (Angle, boom)).

Click OK to store.

Right-click on a row and select: Add object.
Select: + (addition) in the drop-down list box Operator.
Enter 860 in the box Operand A.

Select: Position, telescope for Operand B.

Analog math object - B x|

N

=" Operand®  Channel [~ Operator  Operand B Channel W
- ISBD,DD |+ j I Poszition, telescopej

Delete | Lancel |

The mathematical expression for position B. (= 860 + Position, telescope).

Click OK to store.
Right-click on a row and select: Add object.

We will now multiply the expressions at position A and position B.

Select: * (multiplication) in the drop-down list box Operator.

Check the Channel box and select: A in the drop-down list box for Oper-
and A.

User manual, IQANdevelop

55



Mathematical analog channel
4 Getting started

* Check the Channel box and select: B in the drop-down list box for Oper-
and B.

Analog math object - C x|

N

=~ Operand®  Channel [ Operator  Operand B Channel W
[ = ]

Delete | Lancel |

The mathematical expression for position C (= A* B).

¢ C(Click OK to store.

* Right-click on a row and select: Add object.

» Select: - (subtraction) in the drop-down list box Operator.
* Select: C in the drop-down list box for Operand A.

* Enter 580 in the box Operand B.

Analog math object - D x|

N

=" Operand®  Channel [ Operator  Operand B Channel [~

| c =l Jia | B

Delete | Lancel |

The mathematical expression for position D. (= C- 580, where C= A * B).

¢ (Click OK to store.

We have now created the whole function to limit the lowering speed on the
boom.

Navigating

COG - 104N MDOM, Math, analog &

A | B

The navigator shows the connection of the channels to and from COG.

The navigator shows that the output Prop. valve, boom is affected by the
internal channel COG. We also see that the inputs Angle, boom and Position,
telescope affect the internal channel COG. The internal channels are grey.
The inputs and outputs are green.
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Channels for conditional messages

The master unit, MDM, has a display for giving information to the machine’s
operator. In this section, we will show how to create text messages for the dis-
play. We have selected to extend the boom and telescope application with an
overload warning. To detect overload, we will use a mathematical digital
channel.

What do we want to happen?
There will be a warning before the overload occurs.

The movements Boom down and Telescope out will be blocked in the event of
an overload.

How will it work?
A warning message on the display will occur when the load weight reaches
90 % of the maximum weight.

When the load weight exceeds the maximum weight, the movements for
Boom down and Telescope out are blocked to prevent the machine from tip-
ping.

A message will be shown on the display in the event of an overload.

What do we need to know?
The maximum permitted weight in relation to the position of the telescope
and the boom.

The load weight.

To look at the problem, we will divide the section up into two parts. First, we
will look at the blocking of the outputs at an overload indication and create
the corresponding text messages for the display. In the second part, we will
create the functions for the calculations of the different load situations.

For the warning messages, we need two conditional message channels.

We will use an analog sensor to measure the load weight. We connect this to
an analog current input. To calculate Maximum load and 90% of the maxi-
mum load, we use two mathematical analog channels and to indicate Over-
load, we use a mathematical digital channel.
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Creating the channels and their properties

The messages we want to be shown on the display are Conditional messages.
For example, we want the operator to be warned with a message when 90% of
the maximum weight is exceeded and when Overload is indicated.

We will now create two channels for conditional messages.

Warning, overload 90%; conditional message
» Right-click on the channel connection, Conditional message, index A in
the block diagram MDM and select: Add channel.

» Select: View > Show channel info.

* Enter the channel name: Warning, overload 90% in the box Name, lan-

guage 1.

* Select the alternative Text only, which, makes it possible to show three text

rows on the display.

* Remove the selection Show always.

* Click on the first row for Left display text, language I and enter: Warning!
Thereafter click on the second row and enter Close to overload.

Warning, overload 90% - MDM, Conditional mes

Properties | Function |

Mame, language 1

IWarning, overload 90%

Mame, language 2

IWarning, overload 90%

Delay, on
IU ms
Delay. off

0 ms

Layout———————
& Text only

" Tewt and channel

[~ Show always
g
I Dual channels

Left display text, language 1

Fiight dizplay text, language 1

IWarning!

IEIose ta overload

Left display test, language 2

Riight dizplay text, language 2

Left channel FRiight channel
I~ Left bar graph I~ | Right bar graph
Graph min, left  Graph mas, left Graph min, right  Graph max, right

Apply I Close

Properties for the Conditional message, Warning overload 90%.
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* Click on Apply to store.

Warning, overload; conditional message
* Create a channel for channel connection, Conditional message, index B.

* Give the channel the following properties:
Name: Warning, overload.
Select the alternative: Text only.
Select the alternative: Bold text.
Display text row 1: OVERLOAD.

* Click on Apply to store.

We have now created the channels for text messages, we will return to the
function later.

We will now create the mathematical channels for calculation of the different

load situations. We must, however, start by creating an analog input to be able
to measure the load weight.

Load weight; voltage in
* Open the block diagram XP-0 and create the channel Voltage in, index D.

* Give the channel the following properties:
Name: Load weight
Unit: ton
Min voltage [mV]: 500
Max voltage [mV]: 4500
Scaled min [ton]: O
Scaled max [ton]: 45

* Click on Apply to store.

Maximum weight; mathematical analog
* Open the block diagram MDM and create the channel Math analog,
index B.

* Give the channel the following properties:
Name: Max weight
Unit: ton

* Click on Apply to store.

90% of maximum weight; mathematical analog
* Create the channel Math analog, index C.

* Give the channel the following properties:
Name: 90% of max weight
Unit: fon
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* Click on Apply to store.

Overload; mathematical digital

A mathematical digital channel gives a result from a calculation as high, low;
true or false depending on whether the mathematical condition is fulfilled or
not.

Load weight > Maximum weight => Overload indication

If the input signal Load weight is greater than the input signal Maximum
weight, the condition is true and an overload is indicated. If the condition is
not fulfilled, the result is false.

We will now create the properties for a Mathematical, digital channel. The

procedure is the same as for the other channels but we will take it step by step
as it is a new channel type.

* Right-click on the channel connection Math, digital, index A and select:
Add channel.

» Select: View > Show channel info.
* Click in the Name, language 1 box and enter Overload.
* Click on Apply to store.

When we have created all channels, we can use them in functions for the cur-
rent outputs.

Creating the function

The conditions for blocking during overload are only applicable to the move-
ments Boom down and Telescope out. We will use limiting objects to block
the outputs. To attain a blocking result, we define 0 % output when overload
is indicated. This means that minimal current will be output and the boom and
the telescope will not move.

The overload condition is either true or false. (Either it is overload or not).
The limiting object’s value is as below:

% The limiting object

100

-
False True

Input signal overload

The input signal Overload.
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For the boom, there will be a limiting object in the negative direction and for
the telescope, there will be a limiting object in the positive direction.

Proportional valve boom
* Open the dialog box Channel information, Function tab for the channel
Prop. valve, boom.

* Right-click in Limiting objects (-) and select: Add object.
* Select Overload in the drop-down list box Input.

* For In I = false, enter 100 [%] for Out 1

e For In 2 = true, enter 0 [%] for Out 2

Limiting object - E
50 - Input Outzide range—
= I Overload LI % Eiesze vallie
€ et b 1 02

=i In1 Charmel 7 Out1 Channel [~

P sfmm %
outz [

oumt In2 el 5 Out 2 Channel [~

CIEE ITrue— QIU,UU— o

Delete | Lancel |

Limiting object for the output Prop. valve, boom (-).

* Click OK to create the object.

We now carry out the same procedure to create the telescope’s function.

Proportional valve telescope
* Open the function page for the channel Prop. valve, telescope.

* Add a Limiting object (+).

» Select Input: Overload.

* For In I = false, enter 100 [%] for Out 1.
e For In 2 = true, enter 0 [%] for Out 2.
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Limiting object + E
500 - Input Outzide range—
- = I Overlaad LI (% Frecze vallie
- o € et b 1 02
-~
/ ~
=i In1 Ehatimel J= Out1 Chanrel [
IFaIse QI‘IDD,DD ;4
ouTz
oumt In2 el 5 Out 2 Channel [~
N1 Nz ITrue QIU,DD %

k. Delete | Lancel |

Limiting object for the Prop. valve, telescope (+).

* Click OK to create the object.

We will now create the functions for the channels Conditional message.

Warning, overload 90%
* Open the function page for the channel Warning overload 90%.

The function for a conditional message is as for a digital output with its acti-
vating, blocking and locking objects.

We will now define when the text for Warning overload 90%, will be acti-
vated. We create it as an activating object.

* Add an Activating object.
* Select Load weight as Input.
o Select: > (greater than) as operator character.

* Check the Channel box and select the channel 90% of max weight as
Operand.

Activating object E
oL + Comparizon

Input Operand Channel v
I Load weight [ton] LI |> LI I 0% of max weightLI
N = Interval
L it Ehartel 5 el K it lirnit Ehanmel 7
| > EI

Object iz True when...

€ chanme!valie s inside limits

€ channe!vallieis autside limits

Delete | Lancel

Activating objects for Conditional message, Warning overload 90%.

* Click OK to create the object.
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When an overload indication occurs, the above condition
Load weight > 90% of max weight also applies.

Therefore, we need to create a blocking object to remove the text
"Warning! Close to Overload", at overload indication.

* Add a Blocking object.

» Select the channel Overload as Input.

* Select True as Operand.

Blocking object E
oL + Comparizon

- Input Operand Eharinel W
- - I Overload LI |= L” True LI
-~
e =N = Interval
= L it Ehartel 5 el K it lirnit Ehanmel 7
> EI

Object iz True when...

€ chanme!valie s inside limits

€ channe!vallieis autside limits

Delete | Lancel

Blocking object for Conditional message, Warning, overload 90%.

Click OK to create the object.

For the channel Warning, overload we only need to create one activating
function to "light" the message on the display.

Warning, overload

Open the function page for the channel Warning overload.
Add an Activating object.

Select the channel Overload as Input.

Select: True for Operand.

Click on Apply to store.

Now the functions for the Conditional message channels are created.
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Calculations with mathematical channels

What do we want to happen?
The maximum weight will be calculated as a function of COG.

How will it work?

ton ) Maximum weight

45 ]

CoG

Maximum weight as a function of the telescope's position.

From the diagram, we get:

(Maxload) — (Maxload — Minload)XCOG

Maxi . iaht =
aximum permitted weight COCmax - COGmin

From the diagram, we get:

45-10
MaxWeight = 45—(m)XCOG

The maximum load weight for the machine is 45 tons.
The machine can, independent of COG, lift loads of less than 10 tons.

What do we need to know?

COG

As we have already calculated COG, we can use this when we calculate the
maximum weight.
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Creating the function

Max weight
* Open the function page for the channel Max weight.

* Right-click on a row and select: Add object.
* Select: / (division) as Operator.

* Enter 35 as Operand A.
(The expression 45 - 10 = 35)

* Enter 980 as Operand B.
(The expression 980 - 0).

¢ C(Click OK to store.

* Right-click on a row and select: Add object.
* Select: * (multiplication) as Operator.

* Select: A as Operand A.

* Select: COG as Operand B.

* Click OK to store.

* Right-click on a row. Select: Add object.
» Enter the expression 45-B.
* Click OK to store.

90% of maximum weight

* Open the function page for the channel 90% of max weight.

» Select: Add object and enter the expression 0.90 * Max weight.
* Click OK to store.

Carrying out calculations with a mathematical digital channel
To indicate overload, we compare the current load weight with the maximum
load weight.

Load weight > Maximum weight => Overload indication

Overload
* Open the function page for the channel Overload.

* Right-click on a row and select: Add object.
» Select: > (greater than) as Operator.

e Select: Load weight as Operand A.
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» Select: Max weight as Operand B.

Digital math object - A x|

N

-~ DOperandA  Channel [ Operator Operand B Channel v
- I Load weight [ton] j |> j I b ax weight [ton] j

Delete | Lancel |

The mathematical expression for position A.

¢ (Click OK to store.

We have now created the overload function for the boom and the telescope
with accompanying warning messages on the display.

Navigating
In the navigator, there is not sufficient space for the complete function for
overload indication. We will look at the function in stages.

* Click on the channel Overload.
» Select: View > Show Navigator.

Overload - 104N MDM, Math, digital &

Prop.valve. boom [%]

Laad weight

Overload
Max weight

A | Ef

The navigator shows the connection between the internal channel Overload and respective out-
put channels.

In the navigator, we see that the outputs Prop. valve, boom and Prop. valve,
telescope and the conditional message channels Warning, overload 90% and
Warning, overload are affected by the mathematical channel Overload.

The mathematical digital channel Overload is affected by the input Load
weight and the mathematical analog channel Max weight.

We will proceed to look at the channel Max weight.

* Click on the channel Max weight in the navigator. Thereafter click on the
channel COG.
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The navigator shows the input signals to COG and also to the channels COG is connected.

In the mathematical analog channel Max weight, we use the value from the
mathematical analog channel COG. We have created the channel COG in a
previous section.
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PID regulator

We have now reached the last section in this chapter. We will show you how
to use a PID regulator.

We have chosen to construct a feed-back wheel steering function for the
Reach Stacker machine. At high speed it shall not be possible to turn the
machine too sharply. We want to construct a speed-dependant control, where
the wheel angle is limited as the speed increases.

What do we want to happen?
It will be possible to manoeuvre the vehicle using a lever.

The wheel-steering will be speed dependant when you use the lever.

How will it work?

When the orbitrol is used, the lever manoeuvring will not work (i.e. when you
are using the steering wheel to manoeuvre the vehicle, the lever will not
work).

The wheel angle is limited with regard to the machine’s speed.

What do we need to know?
Is the orbitrol being used?
The lever actuation.

The machine’s speed.
The wheel angle.

To solve the above problems, we need an analog current output for the wheel-
steering, a PID regulator to regulate the wheel-steering, an input for the lever,
two analog voltage inputs to measure the orbitrol pressure and the wheel
angle.

We will use the previously-used frequency input to measure the speed.

We will use an internal analog channel for the set value to the PID regulator
as we need two controlling objects, one for the speed and one for the lever
actuation, but we will deal with this later. To activate the regulation when the
steering wheel is not used, we will use an internal digital channel.
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Creating the channels and their properties
We begin by creating the current output for the wheel-steering.

Wheel-steering; current out

* Open the block diagram XP-0 and add the channel Current Out, index C.
* Enter the channel name: Wheel-steering.
For wheel-steering, we define:

Right turn (clockwise) positive direction

Left turn (counter-clockwise) negative direction

*  We use the following current range for both the positive and the negative
direction.
Minimum current [mA]: 200
Maximum current [mA]: 500
As they are pre-set in [QANdevelop, we do not need to change anything.

* Click on Apply to store.

If you use the steering wheel to manoeuvre the machine, the wheel-steering
occurs hydromechanically. The orbitrol distributes the oil in the servo-unit
depending on how you turn the wheel.

When you use the lever to manoeuvre the machine, the oil is distributed via
electromagnetic valves. By measuring the orbitrol pressure, we know if the
steering wheel is used or not.

Orbitrol pressure; voltage in
We create an analog current input where we connect a sensor.

* Create the channel, Voltage in, index E in the block diagram XP-0.

* Give the channel the following properties:
Name: Orbitrol pressure
Unit: Bar
From the data sheet, we find that:
Minimum [mV]: 500
Maximum [mV]: 4500
Scaled minimum [bar]: 0
Scaled maximum [bar]: 500

* Click on Apply to store.

Angle sensor, wheel; voltage in

The wheel-steering will be speed dependant, which means that the wheel
angle is determined by the lever stroke and the vehicle’s speed. We need to
measure the wheel angle to regulate the steering.
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* Create the channel, Voltage in, index F in the block diagram XP-0.

* Give the channel the following properties:
Name: Angle sensor, wheel.
Unit: %
Minimum voltage [mV]: 500
Maximum voltage [mV]: 4500
Scaled minimum [%]: -100
Scaled maximum [%]: 100

* Click on Apply to store.

The angle sensor is installed so that 0 % corresponds to the wheel being
directed straight forward. -100 % corresponds to a complete wheel turn to the
left and 100 % corresponds to a complete wheel turn to the right.

Lever, wheel-steering; directional in
We will now create the channel for the lever.

We are going to use the lever’s z direction (z rocker) to manoeuvre the
machine.

* Open the block diagram Lx-0 and create the channel Directional analog,
index Z.

* Open the dialog box Channel information and enter Lever, wheel-steering
in the Name, language 1 box.

We define the following directions:

Upper z rocker positive direction (the vehicle turns clockwise)

Lower z rocker negative direction (the vehicle turns counter-clockwise)

The lever’s direction starts from the z rocker’s central position. We define the
total movement range for the rocker as -100% - 100% so that the rocker’s
central position is 0%.

* Click on Apply to store.

Speed; frequency in
For the speed signal, we will use the frequency input that we created in a pre-
vious section.

We will use the built-in PID regulator to create a feedback control system for
the wheel-steering. We want the PID regulator to regulate the wheel angle in
relation to the vehicle’s speed and lever stroke.
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The set value: lever stroke and speed

- @ » | Wheel-steering —

?The actual value = the wheel angle

Regulation of wheel angle.
The set value for the regulation depends on the vehicle’s speed and the lever’s
value.

The actual value for the regulation is the signal from the angle sensor on the
wheel axle.

PID, wheel-steering; PID
We will now create the channel for the PID regulator.

* Open the block diagram for MDM.
e Create the channel connection PID, index A.

* Open the dialog box Channel information and enter PID, wheel-steering
in the Name, language 1 box.

* Click on Apply to store.

Using internal analog channels

Command value, wheel-steering

As set value for the regulator, we will use the vehicle’s speed and the lever
actuation. For this, we will use an internal digital channel that we will use as
input signal to the PID channel.

* Open the block diagram for MDM and add the channel Internal analog,
index A.

* Open the dialog box Channel information and enter Command, wheel-
steering in the Name, language 1 box.

* Click on Apply to store.

Creating the regulator's function

As the regulator’s set value, we will use the lever’s value and the vehicle’s
speed. Depending on the lever’s stroke and the vehicle’s speed, the wheel
angle is determined. We create these as controlling objects for the internal
analog channel.
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% Controlling object 1 % A Controlling object 2

100 100

80 80

60 60

40 40

20 20 —
= —

20 40 60 80 100 % 5 10 15 2025 km/h

Input signal Lever, wheel-steering Input signal Angle, boom

The value from the internal analog channel has the unit [%].

Command, wheel-steering
* Open the function page for the channel Command, wheel-steering.

We begin by creating a controlling object with the lever’s input value.
* Add a Controlling object (+).

» Select: Lever, wheel-steering as Input.

e Enter 10 [%] for In I and 0 [%] for Out 1.

e Enter 100 [%] for In 2 and 100 [%] for Out 2.

Controlling object + [ %]
50 - Input Outzide range
. @ W= | Leverwheelstesing (%] =| & Freeze value

| | " Return to zero

SN Ind Channel [~ Out1 Channel [~

10,00 % = |0.00 %
ouTz
oum In2 Channel [~ Out 2 Channel [
Nt Nz 100,00 % = (100,00 %

k. Delete | Lancel |

Controlling object for the Internal analog channel (+)Command, wheel-steering.

* Click OK to create the object.

* Right-click in Controlling objects (-) and select: Add object.
* Select: Lever, wheel-steering as Input.

e Enter -10 [%] for In I and O [%] for Out 1.

e Enter -100 [%] for In 2 and 100 [%] for Out 2.
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Controlling object - E
50 - Input Outzide range—
e - I Lever, wheel-steering [%] ;I i+ Freeze value
- o = Beturn to zera
-
/ ~
=i In1 Channel [~ Out1 Channel [~
Out 2 e |-1 0.00 4 » IU,DD 4
oum In2 Charinel [~ Out 2 Channel [~
N1 Nz |-1 00,00 4 .I'IDD,DD 4
Out1 Delete | Lancel |
In2 In1
Controlling object for the Internal analog channel (-) Command, wheel-steering.
* Click OK to create the object.
We now need to create a controlling object with the speed signal as input.
* Add a Controlling object (+).
* Select: Speed as Input.
e Enter /10 [km/h] for In 1 and 100 [%] for Out 1.
e Enter 25 [km/h] for In 2 and 20 [%] for Out 2.
Controlling object + E
50 - Input Outzide range—
= — I Speed [kmih] LI i+ Freeze value
- o = Beturn to zera
-
/ ~
=i In1 Channel [~ Out1 Channel [~
I'ID,DD I'IUU,DD %
out1 oo kmih = b4
oum In2 Charinel [~ Out 2 Channel [~
N1 Nz |25,DD kmih = |2D,DD 4
Out2
- Delete | Lancel |
In1T In2

Controlling object (+) for the Internal analog channel Command, wheel-steering.

* Click OK to create the object.

* Add a controlling object in negative direction (-) with the same input and
output values as above.

PID wheel-steering
We will now state which channels that will function as Command and Feed-
back value for the regulator.

* Open the function page for PID wheel-steering.

» Select the alternative Bipolar (-100 - 100%). In this way, we can have a
regulation in both positive and negative direction.

* Click in the Command channel's drop-down list box and select: Com-
mand, wheel-steering.
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* Click in the Feedback channel's drop-down list box and select: Feedback,
wheel-steering.

There are rules on how to dimension the PID parameters. We refer to the
Function chapter for more information. Enter the following values for the PID
parameters:

* P regulation = /100
* Iregulation = 20

* D regulation =0

PID, wheel-steering - MDM, PID A |

Properties  Function |

Command channel Outputrange——————
I Command, wheel-steeringj " Unipolar [0 - 100 %)

Feedback channel ’75' Bipalar (-100 - 100 %)

I Feedback, wheel-st .inj

P-requlatar Channel [~

100

|-regulatar Channel [~

20

D-regulatar Channel [~

jo

Enabling channel

I True j

Apply I Close |

Function page for PID wheel-steering.

We have now created the function for the PID regulation. The next step is to
define when the regulation will be activated, i.e. start. In this instance, we
want the regulation to begin when the orbitrol pressure is less than 40 bar,
then we know that the steering wheel is not used to manoeuvre the machine.

Orbitrol pressure; internal digital

To activate the PID regulator, we use an internal digital channel as we want a
time delay from when the orbitrol pressure drops below 40 bar until when the
lever can be used (the regulation starts).

* Add the channel Internal digital, index A in the block diagram MDM.
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* Open the dialog box Channel information and enter Orbitrol inactive in
the Name, language 1 box.

To make the transition between using the steering wheel and using the lever
more stable, we want an operation delay of 1000 ms before the lever will
work.

* Enter /000 [ms] in the Delay, on box.

Orbitrol inactive

As we want the regulation to start when the orbitrol pressure is less than
40 bar, we create an activating object for the internal digital channel
Orbitrol, inactive.

* Open the function page for the channel Orbitrol inactive.
* Add an Activating object.

» Select: Orbitrol pressure as Input.

* Select: < (less than) as operator character.

* Enter 40 as Operand.

Activating object E
oL + Comparizon
Input Operand Channel [~

I Qrbitrol pressure [B;I |< ;I |4D,DD

N = Interval
L it Ehartel 5 el K it lirnit Ehanmel 7

> | = >

Object iz True when...

€ chanme!valie s inside limits

€ channe!vallieis autside limits

Delete Lancel

Activating object for the Internal digital channel Orbitrol inactive.

* Click OK to create the object.

PID, wheel-steering
Define the activating channel for the PID regulator.

* Open the function page for the channel PID, wheel-steering.

* Select the channel Orbitrol, inactive in the drop-down list box Enabling
channel.

We have now created the complete function for the PID regulator, with Com-
mand value, Feedback value and activation of the regulation. All that remains
to do for everything to work is to connect the PID-regulator as a controlling
object to the current output Wheel-steering.
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Wheel-steering
* Open the function page for the channel Wheel-steering.

* Add a Controlling object (+).

» Select PID wheel-steering as Input.

e Enter 0 [%] for In I and 0 [%] for Out 1.

e Enter 100 [%] for In 2 and 100 [%] for Out 2.

Controlling object + E

50 - Input Outzide range—
- - I PID. wheebsteering (2] v | | @ Freeze value

- o = Beturn to zera
-
/ ~
= In1 Channel [~ Out1 Channel [~
out2 [0 ™ T —
oum In2 Charinel [~ Out 2 Channel [~
N1 Nz |1UU,UU tan .I'IUU,UU b4
out n1 In_2. Delete | Lancel |
Controlling object (+) for the analog current output.
* Click OK to create the object.
* Right-click in Controlling objects (-) and select: Add object.
* Select channel PID, wheel-steering as Input.
e Enter 0 [%] for In 1 and O [%] for Out 1.
e Enter -100 [%] for In 2 and 100 [%] for Out 2.
Controlling object - E
50 - Input Outzide range—
e - I PID . wheel-steering [%] ;I * Freeze value
- o = Beturn to zera
-
/ ~
= In1 Channel [~ Out1 Channel [~
T IU,DD tan ’IU,UU %
ouTz
it oumt i In2 Channel [~ Out 2 Channel [~
N1 Nz |-1 00,00 tan » |1 00,00 b4
Out 1 Delete | Lancel |
In2 In1

Controlling object (-) for the analog current output.

* Click OK to create the object.
We have now created a feedback system for the wheel-steering.
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Navigating

g - |GAN MODM, PID &

Orbitral, inactive

PID, wheel

The navigator shows the connection to the PID regulator and the connection to the output Wheel-
steering.

To the output Wheel-steering, we have connected the regulator PID, Wheel-
steering. There are three channels which affect the PID regulator, Orbitrol
inactive, Command wheel-steering and Angle sensor, wheel.

To see which channel is connected to Orbitrol, inactive, click on the block for
the channel.

Orbitral ina MO, Internal digital A

Orbitral p Orbitral in

The connection between Orbitrol pressure and Orbitrol inactive and the connection to PID wheel-
steering.

To see which inputs affect the set value, click on the channel Command,
wheel-steering in the block diagram.

Command value, wheel - [0AN MDM, Intemnal analog &

Command 4

Lever, wheel-steering and Speed affect the PID regulator's set value.

The internal analog channel Command, wheel-steering is affected by two
inputs; Lever, wheel-steering and Speed.
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Summary

Hopefully, you now have learned something about what you can do in
IQANdevelop and with IQAN control systems.

As we have only briefly described the program in this chapter, we hope that

you will continue using the manual as a reference when you construct your
applications.

Verify the application

A very important part that we have not dealt with in this chapter is safety in
the application.

Always construct your application considering safety in every function.
Always check your application with a simulation tool to verify your func-
tions.

Trouble-shooting

With IQANdevelop’s measuring functions, you can easily trouble-shoot your
application, for further information, see section Measuring and fault finding,
on page 309.
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5 Menu overview

This chapter deals with the following:
* the menu bar

* the tool bar

* the status bar

This section of the manual is intended as a reference to get information
quickly on different commands and the tool bar’s’ function buttons.

In the menu bar, you find drop-down menus with different commands. There
is everything from the usual commands Open, Save, Cut and Paste to those
which are more program-specific such as Add, Remove module.

I0ANdevelop - NoName.idt i 10l =|
File Edit System Wew [Measure Help

= é é a@ D!||| ﬂ % _\";_.m [ @ ? I"_fj E_FE'JE‘J\JI'

by Parkar

| Graph I

[ [ |pevelop Pro @ |— |comi: onlire

The main window in IQANdevelop.

Some commands are needed more often than others. Therefore, we have cre-
ated a tool bar with a number of function buttons. On every button, there is a
figure to symbolize the button’s function.

The status bar contains information which facilitates things for you during the
programming. For example, there is a description of which application is
loaded, the current user level as well as the status of the connection to the
IQAN system.
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The main window

You create your application from the main window. In the main window, there
18 a menu bar, a tool bar and a status bar.

The commands are found in drop-down menus and the commands you need
most often are found on the buttons in the tool bar.

%, iIpANdevelop - NoName.idk 10l =|
File Edit System Wew [Measure Help - Menu bar
= =] é E@ D!||| ﬂ = _\";_.m [ @ ? IL_/J.E_F%J}J\JL
- by Parker
| Graph |
T Tool bar
[ [ |pevelop Pro Z% [ [comt: onine ;| ««——— Status bar

Main window in IQANdevelop.

Depending on where in IQANdevelop you are, certain menus, commands and
function buttons are not available. These buttons and menus are shown in
grey, see screen illustration above.
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Drop-down menus

In the menu bar, the following menu headings are found: File, Edit, System,
View, Measure and Help. The drop-down menus are opened by clicking on
respective menu heading. You can also reach the menus by pressing
Alt+respective underlined letter key. E.g. Alt+F for the File menu, Alt+M for
the Measure menu.

File

Under the File menu, there are the usual file functions, such as New, Open,
Save and Print. There are also specific functions for IQANdevelop, such as
settings for communication, languages preferences for the display’s text mes-
sages as well as the manager for application codes.

New Ctrl+N Creates a new application.

Open... Ctrl+O Opens an existing application.

Save Ctrl+S Saves application.

Save as... Saves the application with desired filename.

Info... Shows general information on the application.

Application Protects the application with a code to keep unau-

code... thorized from making changes.

Print... Ctrl+P Prints channels, measured graphs and block dia-
grams.

Properties... Here, you enter properties for communication, dia-
log and language for the application in IQANde-
velop.

Predefined... Here, you enter the data for the sensors you want

to use as predefined.

Application Lets you add and delete application codes to your

code manager... application code file.

Create safe Lets you create a safe application code that cannot

code... be read by anyone so you can safely send it via
email.

Exit Exits the program. A dialog window is displayed if
you have not saved the application or the latest
changes.
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Edit
Under the Edit menu, there are the usual editing functions.

Undo Cl+Z Undo the latest command.

Cut Ctrl+X Cut channels.

Copy Ctrl+C Copy channels.

Paste Crl+V Paste channels.

Delete Del Delete channels.

Move channel to Moves a channel to another module.
Copy properties Factory defaults to adjustables.

Adjustables to factory defaults.

There are two alternatives when copying
properties, either are the factory default
properties copied to the adjustable or vice
versa.

Note that all channels with adjustable prop-
erties will be affected.

System

In the system menu, there are functions for adding and removing modules
from the application as well as functions to send or get an application from
the master module.

Add module Shift+Ins Adds a module to the application. The program
checks that the maximum number of modules
is not exceeded.

Remove module  Shift+Del  Deletes a module from the application.
To delete a module, all defined channels on
that module must first be deleted.
A warning message is displayed.

Module proper- Shift+ To change a module’s properties. You need to
ties... Enter open the module’s block diagram before you
can select the command in the system menu.

Check applica- F9 Checks if the application contains any errors or
tion... warnings.

Send applica- F2 Sends the application to the IQAN master.
tion...

Get application F3 Gets the application from the IQAN master.
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Get error/event
log...

Update vimAC...
Chat...

Display control...
Restart master
Clear error/event

log

Set clock

Connect via

Ctrl+F3

Gets the error/event log together with the appli-
cation from the IQAN master.

Updates the operating system in an IQAN
module.

You can send text messages from IQAN-
develop to communicate with an IQAN user.

You can control and view the IQAN-MDM dis-
play via this dialog box.

Restarts the IQAN master module without
breaking the power.

Clearing the error and event log in the master.

Set date and time in the IQAN master. The
clock on the PC is used as a reference.

If you want to enter another time, you must do
this from the IQAN display.

By connecting a modem to an IQAN master, it

modem... is possible to do remote communication. You
can send or get an application, chat and mea-
sure channels.
Disconnect Disconnects the modem connection that was
used for remote communication.
View

Under this menu, there are functions to show the properties for a channel, the
navigator and the multimeter.

Show channel info

Show navigator

Show multimeter
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Ctrl+1

Ctrl+2

Ctrl+3

Shows properties and functions for a channel.
Click a channel and select Show channel info,
or double-click on the channel’s name.

The navigator is a tool to get an overview of the
connection between input and output channels.
Click a channel and select Show navigator.

With the function Show multimeter, you get a
view of all channels you measure on.

You can measure on several channels located
on different modules at the same time.
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Next window F11 If you have several windows/dialog boxes open
Previous window F12 at the same time, you can alter between them
by selecting next window or previous window.
Measure

In the measure menu, you find functions to measure the different channels in
the modules. There are two types of measures; the multi-meter or you can

have the measure presented in the form of a graph. (To activate the graph win-
dow, click on the Graph tab in the upper left corner of the main window). For

further information, see section Measuring and fault finding, on page 309.

Start measure/ F4 Start/stop the measuring procedure.

Stop measure

Start automatically When you activate a channel for measurement
in the block diagram, i.e. click on its measure
flag, the measure starts automatically without
you having to select Start measure.

Reset selected The block diagrams are reset so no measure
flags are activated for measure.

Clear log Ctrl+L If you have used the graph during
measuring, you must clear the measure log
before you can select to measure on other
channels.

Zoom out Cul+M  Restores window after you have zoomed in.
(i.e. zoom out to normal measure window).

Graph properties... You can setup your measure window with

Channel properties...
Comment...
Create/Remove print
tags

Open settings...

Save settings...
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regard to colors and if you want a grid to be
shown or not.

You can change scaling of the Y axis for one
channel and change the color of its curve.

You can create comments for your measure-
ments.

Tags to identify the curves during print-out.

Opens measurement settings.

Saves measurement settings.
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Help
Under the Help menu, there are functions to get help in different ways.

Contents F1 View the user manual. Requires Adobe Acro-
bat Reader.
About... Information box about IQANdevelop.

User manual, IQANdevelop

85



The tool bars
5 Menu overview

The tool bars

Certain functions need to be more accessible as you need to use them more
often. These functions are found as buttons in the tool bar. If you position the
mouse over a button, a short explanation about the button is shown.

By clicking on the desired button, its function is activated.

The main window tool bar

=084 2% &< o o  FEhT

by Parker

Function buttons in the tool bar.

File functions

The buttons for the file functions contain the usual Open, Save and Print
functions but there is also an information button to obtain information about
the application.

Open an existing application.

W

Save application.

Print

Show general information about the application.

d
E]
Ea

System functions
The system functions handles sending and getting applications.

Send all data to IQAN master.
B3 Q

Get all data from IQAN master.

B P
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5 Menu overview

Show functions

With the buttons below, you get information on the current channel, you can
activate the multimeter to measure the different channels as well as obtain an
overview of the application with the navigator.

Show channel information. Show properties and functions for the
$ channel. Mark the name for the channel and click on the button Show
channel info.

Show navigator. The navigator gives an overview of included channels
% for one function.

suring on.

After having activated desired channels for measurement click on
Show multimeter to show a window with all channels at the same time.
In this way, you can measure on several channels located on different
modules at the same time.

— Show multimeter. Gives an overview of all the channels you are mea-
o |“

Measure functions
With the buttons, you can start or stop a measure.

Start measure. The button is enabled when the measure can start.

g

Stop measure. The button is enabled when measurement is in progress.

Help functions
If you need help, you can use the button below.

o | Help for IQANdevelop.

The module tool bar
Each module has two buttons at the top left corner of the module page; Mod-
ule properties and Remove module.

Shows the properties dialog box for a module.

By

Removes current module from the application. You have to delete all
E channels from the module before it can be deleted.
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5 Menu overview

The status bar

|Display the help Fle | @0ema crane 3.00 [pevvelop Pro o |_ |comt: online 4

The status bar

The status bar consists of six smaller fields where the following information
is shown.

1 In the first field from the left, there is a short description of the button or
the field that the mouse is pointing to.

2 The name you have given the application is shown in the second field.
The padlock indicates whether the application is protected by an applica-
tion code or not. If the padlock is unlocked, there is no code entered.

3 The third field gives the access level of the user.

4 The fourth field indicates if the IQANsimulate program is running and if
there is a connection between IQANsimulate and IQANdevelop. If the
chain is broken there is no communication. Click here to synchronize with
IQANsimulate, i.e. force IQANsimulate to use the same file as you have
opened in IQANdevelop.

5,6  The fifth and sixth fields give status for the connection to the master. Dur-
ing connection, the square lamp in the fifth field is green. The sixth field
shows messages regarding the communication with IQAN.

NOTE

If the connection between the IQAN system and your PC is broken, click on
the green status lamp to try to reconnect. If this does not work, the supply
voltage to the IQAN master module may be too low or there may be a cabling
failure. Check the connection between the PC and the IQAN system and that
the correct COM-port is being used. Check that no other program is using the
same COM-port.
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Application information
6 Application

An IQANdevelop file is called an application. The application contains all
information needed by the master module to control the machine. An applica-
tion consists of application information, modules, channels and objects.

Application information
Select: File > Info to open the dialog box for application information.

Application information g|
A - Application description Wergion
-~ — |Dem0 crane |3.DD

- ~ Comment

erzion hiztory:
~
/ .
*Yersion 3.00
Improved with state machine functionality
*Wersion 2.50
Language 1 |English w | (& Default
Language 2 | German | " Default
v Allow "Change" level to zee channel functions
Drate of change 2004-08-03 15:44:17
Changed by ACT2-BF04-19BF-F311-HHHH-HHHHE
Ulrik. Sandstrdm
Lancel

Application information.

Application description

Version

Comment

Language 1 and 2,
Default

Allow "Change" level to
see channel functions

User manual, IQANdevelop

Description of the application, normally the machine
type or name. Max 19 characters.

Version of the application. Helps you to do version
control of your applications.

Comment on the application, for example, how it
functions, etc. Max 255 characters.

Select which languages this application uses. The
default language is the one used the first time you
send an application to a master module.

Check this to allow users at the "Change" level to see
the function tab in the channel information dialog box.
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Application information

6 Application
Date of change The date when the latest change of the application was
carried out. Cannot be changed.
Changed by Licence/id and name of the last person who made

changes in the application. Cannot be changed.

Click OK to store the information. Cancel closes the dialog box without stor-
ing above changes.

Language preferences
When developing an application in IQANdevelop, it is possible to give texts,
channel names and units in two languages.

The menu system in an IQAN master module can also be shown in two lan-
guages. The languages are the same as the ones selected in the application.

Languages supported by IQAN

English Italian
German Swedish
French Finnish
Spanish Norwegian
Portuguese Danish
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File types
File types with the following suffixes are used in IQANdevelop:
.idt Contains a complete application.
.idl Contains an .idt-file and a graph log with information such

as header, comment and start time.

.idm Contains a group of channels selected for measure. Graph
and channel properties are also stored such as colors and
scales.

.ide Contains an .idt-file and an error/event log.

.ido Contains an IQAN operating system, vmAC (= virtual

machine for Application Control).

reg Windows registry file. When you export a phone book or a
predefined sensor from IQANdevelop, it is saved in a .reg-
file. To import a .reg-file, double-click on it in the file
manager. It will be imported to Windows registry.

Properties for an IQAN file
You can get information on an IQAN file directly in Windows Explorer.

* Open the Explorer and select the file.
* Right-click on the file and select Properties.
* Select the tab File info.

DemoCrane.idt Properties

General I Security I Summary I Metware Version
ll__lf_.g{_{:i_Jk_J\Jl_ File: i created Wlth. .
byParker  |GANdevelop version 3.00 build 702

Drescription Demo crane 3.00
Last changed 2001-06-27 14:40:45
Changed by Ulnik 5andstrom, Parker

Comment:

Wergion hiztary: ﬂ
*Yersion 3.00

Improved with state machine functionality LI

QK I Cancel Lpply

Properties for an idt-file.
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Print
6 Application

You can print the properties for channels or block diagrams plus the graph in

color or black/white.

e Select File > Print.

Print x|

Frinter name:
HF Color Laser)et 5/58 PS

Select... |

[¥ Channels
¥ Block diagram

| Graph
(% Black andiwhite
€ Calar,

Dialog box for print.

Print

Printer name

Channels

Block diagram

Graph

The name of the printer selected. By clicking on Select,
the Print Setup dialog box is shown where you can select
different printers and settings.

Check this box for printing the channels’ properties and
functions.

Check this box for printing all block diagrams.

If you have a graph log, you can print it either in black/
white or color.
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6 Application

Warnings and statistics

IQANdevelop keeps statistics of used channels and objects and checks that
the application is complete and correct regarding channels and functions.

» Select System > Check application to open the dialog box Warnings and
statistics or press F9.

Warnings and statistics

Ty Enors

----- Mo erars

Warnings

- Unuzed channel: 8

20

€ Siatistics

[#- Incomplete function: 8

- Modules: &
[l Chaninels: 119
[+ Objects: 219

Lloze

The dialog box for warnings and statistics.

Errors

Errors are fatal for the application, and have to be corrected before sending

the application to the master.

Shared pin conflict

Too many channels. Max
allowed is...

Too many current and
PWM outputs. Max...

Transmission rate conflict

Too many J1939 input/out-
put ids. Max allowed is...

User manual, IQANdevelop

Channels that share the same physical connection.
IQAN-XP2, for example, uses the same physical
connections for several channel types. It is only
possible to use one channel type at a time.

This messages is shown if you reach the maximum
limit of channels.

This message is shown if you have used too many
current and PWM outputs.

J1939 channels that have the same J1939 id must
have the same transmission rate. See section SAE
J1939, page 187.

Max allowed J1939 ids for one IQAN-XT?2 is 10.
See section SAE J1939, page 187.
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Warnings and statistics
6 Application

System cycle time not
within limits for [QAN-XP

Engine speed channel miss-
ing

E-Gas channel missing

SMS input, multiple match

Warnings

The IQAN-XP module can’t handle a system cycle
time shorter than 50 ms (valid range is 50 - 75 ms).
See section Other properties, page 106.

Feedback channel for E-Gas out is not selected.

Channel type Engine load is defined, but no E-Gas
out.

Two or more SMS inputs have the same Incoming
message specified. The master module cannot
determine which channel to match with an incom-
ing message, see section SMS input, page 165.

Warnings indicates problems in the application. The application will probably
work but maybe not as expected. It is possible to send the application with all
the warnings to the IQAN system.

Unused channel

Unit mismatch

Incomplete function

Missing names and units
Duplicate name

Priority

Delay time not divisible
by system cycle time

Transmit rate not divisi-
ble by system cycle time

Defined channels that are not used in any function.

Channels don’t have the correct unit. For example
command and feedback channels for a PID regula-
tor should have the unit [%].

The function for a current or digital output has no
controlling or activating objects. Missing parame-
ters in functions such as activating, command or
feedback channel.

Name and unit in one or both languages are missing.
Two or more channels have the same name.

If a channel with lower priority is used in a function
for a channel with a higher priority. See section Pri-
ority order for the channels, page 362.

The delay time will be rounded towards zero to the
nearest number divisible by the system cycle time.
Example: System cycle time is 50 ms. If delay time
is 175 ms it will be rounded to 150 ms.

Same as above, but for J1939 channels.

Statistics

In the Statistics field, the number of channels and objects are shown.

User manual, IQANdevelop

94



7 Modules

7 Modules

This chapter deals with the following:
* IQAN modules

* system overview

* block diagram

* module properties

The IQAN system is based on adding necessary modules and thus designing
your own control system.

IQANdevelop contains a system overview of the modules and their name and
address in the application. This provides a quick overview of how you have
designed your IQAN system.

In IQANdevelop, every module is presented as a block diagram where the
different channels are represented. With the block diagram as a base, you can
create functions and properties for each channel. The channels used in an
application are provided with a name tag. In respective block diagram, you
can also connect internal measure functions to every channel, see section
Measuring and fault finding, on page 309.

All modules have properties like name and CAN-address but also specific
properties like dither frequency for IQAN-XP2.
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IQAN modules
7 Modules

IQAN modules

The IQAN system is built on a flexible module thinking. The system consists
of a master unit with built-in display and a number of expansion units and
lever units. Communication takes place via the system’s CAN-bus. More
information on the different modules is found on separate product sheets.

Master modules

The master module is a central unit in the system. All communication is
routed through the master. It also contains all non-module specific channels
such as PID regulators, counters and math channels. All mathematical calcu-
lations take place in the master. There can only be one master in an IQAN
system.

Module Inputs Outputs Others
- alarm -
IQAN-MDM
voltage alarm SAE J1939
digital (on/off) current
frequency digital (on/off)
PWM
IQAN-TOC8
voltage current -
digital (on/off) PWM

IQAN-TOC2

Expansion modules

The expansion modules are equipped differently with regard to inputs and
outputs. Which modules you should select depends completely on the func-
tionality you want. There can be several modules of each type in an [QAN
system, depending on the master module and the expansion module type.

Module Inputs Outputs Others
voltage current -
frequency digital (on/off)

IQAN-XP
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voltage
digital (on/off)
voltage
frequency
IQAN-XP2
voltage
frequency
IQAN-XT2
voltage
digital (on/off)
IQAN-XR
Levers

IQAN modules
7 Modules

digital (on/off) -

current -
digital (on/off)
PWM

current SAE J1939
digital (on/off)

PWM

E-gas

The levers use the CAN bus for communication. There are different kinds of
levers, currently IQAN-LL and IQAN-LM. Both are called IQAN-Lx since

they use the same electronics.

Module Inputs

voltage
digital (on/off)

s

= s
IQAN-Lx

Outputs Others

digital (on/off) directional ana-

log (x,, z)
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7 Modules

System overview

On the first page, System overview, the system is presented as you have
designed it with all the included modules.

QANdevelop - C:'\Program Files' IQAN software' Applications',Del " - |EI|1|
File Edit System Yiew Measure Help
’_f
= EH& 4 g% <€ »o e oot

by Parkar
| Graph | MDM | Left Jaystick | Right Jaystick | %P2 Power | %P2 Lower | HEC Radio | Transmissian |

-

IQAN MDM

Serial number: 1774
Hardware version: 0.39
Software version:  3.00
Statusz:

1GAN Lx-AD: Left Joystick
Serial number: 1]
Hardware version:  0.00
; Software version:  0.00

Statusz:

1GAN Lx-Al: Right Joystick
Serial number: 1]

Hardware version:  0.00
Software version:  0.00
Statusz:

18AN XP2-AD: XP2 Power

Serial number: 1]
Hardware version:  0.00
Software version:  0.00
Statusz:

=i
[ | @ Dema crane 3,00 |pevelop Pro @ |— |comi: online v

System overview

The modules in an application are presented as follows: the master module is
always positioned at the top of the page. The expansion modules and levers
follow below.

If there is not sufficient space on the screen for all of the modules, use the
scrolling arrows on the right side.

Module information
In the system overview, you get the following data on the modules:

e Serial number: the module’s serial number
e Hardware version: the module’s hardware version
* Software version: the module’s software version

* Status: different status messages (only displayed when measuring)
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Block diagram
7 Modules

Block diagram

In IQANdevelop, the different modules are presented in the form of block
diagrams. In respective block diagram, you get an overview of all the chan-
nels in the module.

%, iIpANdevelop - C:\Program Files',IQAN software’ApplicationsDen: : - |EI|1|
File Edit System ‘iew Measure Help
i | Tabswith
= % é a@ @a ﬂ = _\";_-m L E ? JJ,,,,J""FI -Fi—;E_Jﬂ\‘J: the module
- arkar . N
B B B B - - — designation.
System overwewl Graphl %[0l I LeftJoystlc:kI FRiight Jopstick %P2 Lower | HEC Hadlol Transmlssmnl
S| 1QAN XP2-A0: XP2 Power
Al channels
Woltage in Current aut
: B
1 AT T
. Name tag
- for the
channel.

I Engine on j

IYR Engine on,_~ |

Bl MY Engine of
32 MIVE Engine off

<« Clickon
the box to
measure
channel.

[E% [ [comt: orline 4

| |éDemo crane 3.00 |Deve|0p Pra

Block diagram XP-AO0.

Channel connections

The channel connections for the physical inputs and outputs are green while
the connections for the internal channels are grey. Each is marked with a
channel index in alphabetical order and 1 or 2 for primary or secondary con-
nection.

Browsing between the different block diagrams

Every block diagram is presented in a page. To alternate between the different
block diagrams, click on one of the tabs at the top of the window, or click on
the module image in the System overview.

System averview | Graph | MDM | %P0 Lead |
Tabs for activating the different block diagrams.
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Creating a block diagram

7 Modules
Creating a block diagram
Adding a module
To add a new module, select: Edit > Add module.
x
oL Module type
- - IIQAN P Q— List box with modules
- — CAN bus
// ~ fa <~ TheCAN bus identity
CAM address
|D - -] CAN address, information
on the module’s address.
Lancel |
Adding a module to the application.
Module type A list of modules that can be added to the application.

The first module to add to a new application has to be
a master module which is also the only module possi-
ble to select.

CAN bus The existing CAN bus is identified with an A. Future
master modules with support for multiple CAN buses
will offer CAN bus B, C, etc.

CAN address CAN address shows the module’s corresponding
address on the CAN bus. The CAN address is auto-
matically incremented, but can be manually altered. It
can also be changed later on.

Limitation of number of modules

IQANdevelop checks that there are no more modules than the maximum
number allowed of each type in the application. When the alternative disap-
pears in the list box, no more modules of that type can be added.

Removing a module
One condition for removing a module is that it contains no channels in the
block diagram. To delete channels, see section Deleting a channel, page 120.

* Open the block diagram for the module to be removed.
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e Select: Edit > Remove module
The following dialog box is displayed.

I0ANdevelop: Confirmation

Creating a block diagram
7 Modules

Module 04N #P-50" will be remaved. This
cannot be undone. Do you want to
_ proceed?

Dialog box Remove module.

¢ C(Click Yes to remove the module or No

to leave it there.

An information message is displayed if you try to delete a block diagram con-

taining channels.

I0ANdevelop: Information x|

All channels on this module must be
removed before you can remove the module
itzelf.
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7 Modules

Channel tabs

All the module’s block diagram has channel tabs that sort the channels into
groups. This will facilitate when you want to find a specific channel type in a
block diagram.

%, ipANdevelop - C:\Program Files',IQAN software’Applications,DemoCral J - |EI|1|
File Edit System Wew [Measure Help
’_f
B HS ¢ &% N<€d » o 2 oot
by Parkar
System overviewl Graph eftJoystic:kI HightJoystic:kI wp2 Powerl wp2 Lowerl HEC Hadiol Transmissionl
E O 10AN MDM | Channel
[FE Y s - tabs
Conditional message Alarm out
[u] Interactive message
= A Tat. service time [nactive [0
F E bt call service [nactive [0
H g
| E
J F
K G
L H
M |
) J
[u} K
F L
7] ™
5} )
5 [&]
T P
U g
P
T
u
[ | @ Dema crane 3,00 |pevelop Pro < .lCOMl: Online v

The IQAN-MDM module’s channel tabs.

¢ (Click on the desired tab to show the different channels in the block dia-
gram.
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7 Modules

Module properties

By right-clicking on a module in the system overview or in its block diagram
and selecting Properties, a dialog box opens where you can change the mod-
ule’s properties, such as name and address.

Naming the module
x|

N Mame |EAN agdressl

- Mame, language 1
—_ ILeft Jopstick

Mame, language 2

Ok I Lancel

The tab for naming the module.

Name, language 1 The module name in two different languages.
Name, language 2

Function buttons

To store the new properties, click OK. The Cancel button closes the dialog
box without applying the changes.

The module name is shown above the block diagram and on the tab for

respective module. If you do not name the module, the module’s original
name and address are shown instead.

User manual, IQANdevelop 103



Module properties
7 Modules

* . IQANdevelop - C:YProgram Files, IQAN software' Applications'DemoCr - |EI|1|
File Edit System Wew [Measure Help

S &4 2% K<€y » o 9 oot
System overviewl Graph I %[0l

E O

Name of
the
module.

[ svewneor BB
[ e temposiion IS

Sw Auto pressure

J5 Swing ®
S Stick, i
J5 Telezcope

[ | @ Dema crane 3,00 |pevelop Pro @ . |comi: online v

Named lever module.

Changing the module’s CAN address
x|

Mame CAN address |
CAM bus

I A vl
CAM address

AN
Ok I Lancel

The tab for changing the CAN address.

CAN address The module’s CAN address. You can give the mod-
ule a new address. If the new address is taken by
another module of the same type it will switch
address with that module.

ATTENTION

Be cautious when switching addresses between modules addressed with an
Id-tag in the cabling, these modules also switch functions.
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Frequency

Changing the dither frequency for current outputs
XP: The dither frequency is fixed (92 Hz) and cannot be changed.

TOCS, TOC2, XP2: The dither frequency is common for all current outputs.
Adjust the frequency according to the specific load.

XT2: The current outputs can have individual dither frequencies.

W1 MNeme | CAN agdiess Freguency | 1933 |
Dither frequency, COUT -4

I Hz

Dither frequency, COUT-B

I‘IDD Hz

Fiwi frequency
I‘I oo Hz

Ok I Lancel

The frequency tab for IQAN-XT2.

Dither frequency Enter desired dither frequency for the current out-
puts. The frequency range is 25-150 Hz.

PWM frequency

Some modules are equipped with PWM outputs (pulse width modulation).
The PWM frequency is adjustable. For some modules there can be an alterna-
tive PWM frequency that can be selected by the module.

PWM frequency Enter desired frequency for the PWM outputs. The
frequency range is 25-2000 Hz for most modules.

For further information about the PWM output, see section PWM out, on
page 175.

PIN codes

With the PIN codes you can prevent unauthorized people to use the properties
menu in the IQAN master and/or to use the SIM-card in other modems or
telephones. PIN codes are supported by all master modules.
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7 Modules
oavvom x|
Mame PIN codes |Q,lc:le timel
—
Ok I Lancel
The tab for the PIN codes.
Properties PIN code This PIN code is used to prevent unautho-
rized people to use the Properties menu in the
IQAN master. Check the box and enter a
code.
GSM PIN code This PIN code is for the modem’s SIM-card,

(only for GSM modems). In this way the
SIM-card can be prevented to be used by
unauthorized people.

Check the box and enter the PIN code in the
field below. You will find the code in the
SIM-card documentation.

Other properties
Other properties are system cycle time, error/event log handling and SMS
handling.

System cycle time

The cycle time for an IQAN system can be set to 20-100 ms. The default
value is 50 ms. If you need faster response times you can lower the value, or,
if you need more processing power you should raise the value.

NOTE

Please be cautious when using a short system cycle time. Pay attention to the
utilization. The utilization should not be over 75%. For further information
about utilization, see section Module diagnostic, on page 159.

Log handling

When a log goes full, the default behavior is to delete the oldest records to
create room for new errors/events. The 1000 latest records are always kept in
the log.

You can override the default behavior by checking the boxes Error/Event log
handling, stop when full. Now, when a log goes full, no more errors/events

User manual, IQANdevelop

106



Module properties
7 Modules

will be logged. When the log is emptied, see section Clear the error/event log,
on page 292, logging will continue again.
The actual number of records in the error log and in the event log can be mea-

sured by using module diagnostics, see section Module diagnostic, on page
159.

iSMS commands

The master module can handle incoming iSMS commands from external sys-
tems. The standard i{SMS command syntax is described in Appendix D on
page 368.

Auto answer

This feature only concerns master modules with a modem attached. Master
modules with a display shows caller id when it detects an incoming call. The
user can then choose to accept the call or not by pressing OK or Cancel. This
behavior can be overridden by checking the box Allow answer without user
confirmation. Please use this function carefully, the machine user will not be
notified when someone is connecting to the machine via modem.

Master modules without any display always answer incoming calls automati-
cally.

CICTTE——— x|
Harme I FIM codes  Other |

System cycle time
ISD ms

[~ Enar log handling, stop when full

[~ Ewent log handling, stop when full
¥ Enable iSMS commands

v Allow answer withaut user confirmation

Ok I Lancel

The tab for other module properties.

System cycle time The default value for an IQAN system is 50
ms. The time can be 20-100 ms.

Error log handling, stop when full ~ Check this box to force the master to stop
logging errors when the error log is full.

Event log handling, stop when Check this box to force the master to stop
full logging events when the event log is full.
Enable iISMS commands Enables handling of incoming iSMS

commands from external systems.
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7 Modules
Allow answer without user Normally, when you connect to an IQAN
confirmation MDM via modem, the user most confirm the

connection by pressing the OK button on the
display. If you check this box, the MDM will
answer the call without even notifying the
user. The phone symbol in the MDM display
will go off hook though.

NOTE
If you have an IQAN-XP module in your system, the system cycle time must
be set to 50-75 ms.

J1939
For information about the J1939 module properties, see section SAE J1939
Diagnostic, page 188.

Module diagnostic

In earlier versions of IQANdevelop there was something called Module diag-
nostic. This has now been replaced by a new channel type, called Module
diagnostic. For more information, see section Module diagnostic, on page
159.
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8 Channels

This chapter deals with the following:

* channel types

* how to name the channels

* how to define the different channels’ properties

The definition 'channels' is a collective name for the inputs and outputs found
on the different IQAN modules. There are also channels internally in the sys-
tem, to handle for example, text processing and mathematical calculations.
The channels are used to collect and/or send data. In this chapter, we will
present IQAN’s analog, digital and internal channels.

The master unit’s display can handle and present information in two different
languages. You decide which of the two languages you wish to use. In this
way the driver can get the information presented in one language while the
service engineer can request the information in another language if so
desired. There may also be drivers of different nationalities on the same
machine.

To facilitate for design and any troubleshooting of the application, be consis-
tent when you name the different channels. We will give you some recom-
mendations on how to name the different channels with regard to their
function, see section naming channels.

When you create an application, you begin by defining the different channels’
properties. It is also important that you have defined the direction of motion
for the machine’s different movements. In the chapter, you will find recom-
mendations for the selection of direction.

For example, properties are the name of the channel, calibration of signals
such as voltage and current values, alarm limits and delay times. The proper-
ties are specific for each type of channel.
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List of all channel types

Name

Alarm output
Conditional message
Current output
Digital input

Digital output
Directional analog
E-Gas output

E-Gas position input
Engine load

Event counter

Event log

Frequency input
Function parameter
Hour counter
Integrating limiting
Interactive message
Internal analog
Internal digital
J1939 Analog input
J1939 Analog output
J1939 Diagnostic
J1939 Digital input
J1939 Digital output
J1939 E-Gas

J1939 Lamp indicator
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Short

ALRM
CMSG
couTt
DIN
DOUT
DAC
EGAS
EPOS
ELD
ECNT
ELOG
FIN
FP
HCNT
ILC
IMSG
IAC
IDC
JAIN
JAOUT
JDGN
JDIN
JDOUT
JGAS
JLIC

Input/Output/
Internal/J1939

Output
Internal
Output
Input
Output
Internal
Output
Input
Internal
Internal
Internal
Input
Internal
Internal
Internal
Internal
Internal
Internal
J1939
J1939
J1939
J1939
J1939
J1939
J1939

8 Channels

Analog/Digital
value

Digital
Digital
Analog
Digital
Digital
Analog
Analog
Analog
Analog
Analog
Digital
Analog
Analog
Analog
Analog
Analog
Analog
Digital
Analog
Analog
Analog
Digital
Digital
Analog

Digital
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Name

Math analog

Math digital
Memorizing
Mode Selection
Module diagnostic
PID-regulator
Pulse width modulated output
SMS input

SMS output

State selection
Timer

Voltage input

Short

MAC
MDC
MEM
MSC
MDGN
PID
PWM
SMSIN
SMSOUT
SSC
TMR
VIN

Input/Output/
Internal/J1939

Internal
Internal
Internal
Internal
Internal
Internal
Output

Internal
Internal
Internal
Internal

Input

Analog/Digital
value

Analog
Digital
Analog
Analog
Analog
Analog
Analog
Analog
Analog
Analog
Analog
Analog
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Inputs

A short presentation of the different physical input channels. For more infor-
mation about the physical data for the inputs, see separate data sheet or
instruction books for the modules.

Voltagein

The input signal at these inputs comes primarily from analog sensors and
levers. The unscaled range is dependant on which module you use but is nor-
mally 0-5000mYV, the scaled range is application dependent.

Digital in
Physical inputs with value low or high. They are mostly used for buttons,
position sensors and guards.

Frequency in
Typical functions are speed measure or revolution measure. The unscaled
range is 0-32000 Hz and the scaled range is application dependent.

E-gas Position

Use this channel if you want to measure or show the value of e.g the actuator
positions. The unscaled value is 0-5000 mV and the scaled value is 0-100%.
The E-gas out use this channel as the feedback value during regulation.
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Internal channels

Directional analog channel

These channels are found on IQAN'’s lever modules. There is one channel for
each lever direction, X, Y and Z. The value of each channel corresponds to
-100% - 100%.

Internal analog channel

The internal analog channels are used primarily as input signals for the regu-
lators but they can also be used for other purposes, e.g. when you create a
function for a current output. The channel’s value is -100%- 100%.

Internal digital channel

With an internal digital channel, you can e.g delay a digital input signal, or
group objects that you use together in several channels when you create func-
tions. The channel’s state is either true or false.

EXAMPLE
A button has to be pressed down for a certain time before the function
starts.

Mathematical analog channel
Using these channels, you can carry out mathematical calculations e.g. sine,
cosine, plus, minus etc.

Mathematical digital channel

Using a mathematical digital channel, you can carry out relational and logical
operations on input signals from other channels. The channel’s value is either
true or false.

EXAMPLE
Performance of boolean operations

PID regulator
PID regulators are used to do closed loop control, e.g. a straight-lift function
for a crane. The channel’s value is -100%- 100%.

Integrating limiting channel

This channel will normally be used as a limiting object in an analog output,
e.g Current out or E-gas out. It is similar to a PID with only the integrating
part enabled. The channel’s range is 0 - 100%.
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Conditional message

On the display, you can show messages for different situations, e.g. the oil
pressure during operation or a warning message indicating overload. The
channel can display up to two messages at the same time.

Interactive message

The message is shown when a certain condition is fulfilled. The value for the
channel can be active or inactive, but also F1, F2, F3 or ESC, depending on
the state of the display’s function buttons, i.e. you can use the buttons on the
display module as digital inputs.

Event counter

With this channel type is it possible to count different events, e.g. how many
times a specific alarm condition has been fulfilled. You can increase, decrease
or reset the channel’s value. The range is 0-32000.

Memorizing channel
This channel type is used to memorize or accumulate the value of a defined
input signal. The range is 0-32000.

EXAMPLE

On a wheel loader you need to control the total weight of the load. Use a
memorizing channel to accumulate the weight of the load.

Event log channel

Use this channel type to log data for a channel at certain conditions. The data
is stored in the errors/events log in the master and can be shown in I[QANde-
velop.

Timer

A timer channel can be used for timekeeping, delays, etc. The time range for
a channel is 0-32000 s with a resolution of 50 ms. To lengthen this time, the
timer channels can be connected sequentially.

Hour counter

The hour counter channels are used for time keeping at low time resolution,
e.g. to measure a machine’s operation time before service. The time range is
0-32000 hours with a resolution of two minutes.

Mode selection channel
With this channel type you can automatically change "driver" mode when
certain conditions are met. The value of the channel is 1-4.
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State selection channel
This channel is used to control the states conditions in a "state machine"
There can be up to eight states for a channel.

Module diagnostic channel
This channel is used to measure module diagnostics, such as Supply voltage,
Temperature and Utilization.

Function parameters

Function parameters are used as adjustable constants in functions. You can
adjust the function parameter values via the IQAN display or via IQANde-
velop.

Engine load
This channel can be used to carry out power control for a diesel engine.

SMS input

Use this channel to read values from incoming messages via SMS (Short
Message Service). Requires a SMS-capable GSM modem connected to the
master module.

SMS output

Use this channel to send messages via SMS (Short Message Service) to exter-
nal systems/GSM phones. Requires a SMS-capable GSM modem connected
to the master module.
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Outputs

A short presentation of the different physical output channels. For more infor-
mation about the physical data for the outputs, see separate data sheet or
instruction books for the modules.

Current out

The current outputs are analog and are used to e.g. control proportional
valves. The unscaled range is -32000 - 32000 mA. The scaled range is -100%
- 100%.

PWM out
PWM out, a pulse width modulation output to control pulsar valves. The

channel’s function is similar to the current outputs. The scaled range is -100%
- 100%.

Digital out
Physical outputs with value low or high. These are mostly used to activate
lamps, on/off valves or to pull relays.

On some modules the digital outputs have soft start and peak and hold func-
tions to increase the valve’s life time and reduce the heat release in the valve.

Alarm out
A physical output with value low or high. It is used to alert in different situa-
tions. A warning lamp or siren may be connected at the output.

E-gas output

You will find the E-gas out on the [QAN-XT2 module. With this channel you
can create a regulation function to control e.g an actuator that is used to con-

trol the speed of a diesel engine. The channel’s scaled range is -100% - 100%.

Primary and secondary outputs

For most outputs, there are two channels, which enable you to control two
different functions in the machine using the same output.

One channel has primary status and the other channel has secondary status. If
the primary channel is active, the secondary channel cannot be activated at
the same time. If both of the channels are active at the same time, this is indi-
cated as incorrect, the output is closed and an error message is displayed.

For more information on this, see section Primary and secondary channel, on
page 279.
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NOTE
When using double functions, carefully check the affects of the functions on
one another. Safety precautions should be taken.

EXAMPLE

A backhoe loader with turnable chair. When you turn the chair, you must
invert the lever’s directions so that the manoeuvring of the vehicle’s steer-
ing will be correct. For this, you can use the current output’s primary and
secondary channels. If the chair is turned forward, the primary channel is
used and if the chair is turned backward, the secondary channel is used. A
switch in the chair indicates if the chair is turned forward or backward.
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SAE J1939

There are some channel types used only during communication on the CAN-
bus dedicated for the protocol SAE J1939. You find these channels on the
IQAN-XT2.

J1939 Analog input

This channel type represents values from different analog sensors imple-
mented in the diesel engine. For example fuel and oil temperature. The prop-
erties for a channel are documented in the specification for SAE J1939 or are
supplied from the engine manufacturer.

J1939 Digital input
This channel type is used for on/off sensors in the diesel engine.

J1939 Throttle out

With this channel the IQAN system controls the speed of the diesel engine.
This channel represent the engine’s command value. The unscaled channel
range is 0-32000 rpm and the scaled range is 0-100%.

J1939 Lamp indicator

This channel is used to indicate an error situation. The manufacturer has spec-
ified which lamp will be activated and when according to a specific error. The
value for the channel is either true or false.

J1939 Diagnostics

The channels for diagnostic is aimed to show diagnostic messages on the dis-
play. For example if there is some error in diesel engine, information about it
will be sent to the IQAN system and a corresponding message will be pre-
sented on the display.

J1939 Analog output
Use this channel to send user-defined analog information on the CAN-bus,
e.g sending load weight to an external weight logging system.

J1939 Digital output
This is the same as J1939 Analog output, but digital information instead.
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Creating a new channel

Adding a channel

To create an application you need to add all the channels that shall be
included in the application.

* Right-click on the channel connection to be used.
Select: Add channel.

QANdevelop - C:Program Files\IQAN software' Applications,Dem - |EI|1|
File Edit System Yiew Measure Help

~ oo | l_l?:: AL
B EHSE o M€Y 0O 2 r -ﬁ';g;ﬁr

Spstem overviewl Graphl %[0l I LeftJoystic:kI HightJoystic:kI #P2 Power

HBEC Radio I Transmission I
B W IQAN XP2-A1: XP2 Lower

Telezcope-pos. [om] A

Boom-pos. [] ] AZ PR Rotator

BEoom pressure [Bar]
il lewel [Litre] [n]

B2 P'¥R Boom
1 P Grapple
2 PR Grapple

Name tag

Channel
connection
[ | @ Dema crane 3,00 |pevelop Pro @ |— |comi: offline v

Creating a channel in the block diagram.

When a channel is created, its corresponding name tag is shown. The channel
name is predefined as follows: Channel type - Channel connection number:
Module type - CAN address. Example: COUT-A1:XP-AO.

The channel can now be given properties, see section Defining properties, on
page 123.
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Deleting a channel
* Right-click on the channel’s connection and select: Delete channel.

I0ANdevelop: Confirmation | ll

Channel "Fuel level" will be removed. This
canhot be undone. Do you want o
_ proceed?

Dialog box to delete a channel.

e Click Yes to delete the channel or No to leave it there.

If a channel cannot be deleted
It is not possible to delete a channel that is used in an object.

The following message box is shown.

roandevelop:bror x

N,

Channel "Purmp pressure [Bar]” iz used by
one of more channels and can not be
removed. Please use "Mavigator' to see
where it is used.

Message box that the channel cannot be deleted.

Moving a channel

It is possible to move channels between modules. In order to move a channel,
there must be a channel of the same channel type available on the destination
module.

Moving a channel within the same module

To move a channel within the same module, click on the channel to be moved
and drag it to another channel connection. If the new connection is already
occupied, these channels simply change places.

Moving a channel to another module

¢ Click on the channel to be moved and select: Edit > Move channel to or
right-click on the channel connection and select: Move channel to. The
modules with available channel connections are shown in a menu.
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* Select the channel’s destination module in the menu.
*_ IQANdevelop - C:4Program Files' IQAN software’ Applications',Demn - |EI|1|
File Edit System View Measure Help
= ¢ e 8€Y o 2 r'_fJ-Fi';;fJﬂg'
1 r

System overviewl Graphl %[0l I LeftJoystic:kI HightJoystic:kI %P2 Power  #P2Lower | HEC Hadiol Transmissionl

B m IQAN XP2-A1: XP2 Lower

Al channels

Woltage in
E
re [Ba C

B Gillevel[Live] _ &dd channel Inis
Edit channel...  Ale+Enter

Delete channel  Del

Select channel  Space

Current aut

Cuk: channel Chrl4+
Copy channel Chrl+C
Faste channel  Chrl4+y
Move channel to Lx-a0: Left Joystick
— T  Lx-Al:Right Joyskick
dic
KT2-A0: Transmission

The modules
with available
channel
connections.

[ | @ Dema crane 3,00 |pevelop Pro @ |— |comi: offline v

Moving a channel to another module.

Confirming move of channel
When you move a channel, you receive a message to confirm that the channel
will be moved. Click Yes or No.

NOTE

Consider that, if you move a channel with a predefined name (Channel type -
Channel connection number: Module type - CAN address), this name goes
with the channel.
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Naming channels

When you name channels, it is important to keep to the same standard
throughout the whole naming procedure. In reality, there is no right or wrong,
but it should be apparent from the name how the channel works.

....a little recommendation when selecting names
For digital inputs and outputs, a good naming standard is to name the input
and output after its active state.

EXAMPLE
A stop button should get the name Stop because the name applies when the
input for the stop button is activated.

For a parking brake, it is often appropriate that you activate the output
when you want it to release. Therefore the name of the output should be
Parking brake free.

For analog inputs and outputs, we normally give names after function, for
example, Oil pressure, Telescope, or Angle sensor, boom.

Direction of motion

Before you create an application for a machine, it is important to define the
directions of movement for all moving components such as levers, lifting,
crane turns, etc. Every movement has a positive direction and a negative
direction.

The most important thing is to be consistent with the direction selection when
you create an application, partly to facilitate things when documenting the
application and partly when troubleshooting or rebuilding.

....a small recommendation when selecting direction

Up Positive
Down Negative
Forward Positive
Reverse Negative
Right Positive
Left Negative
Right turn Positive
Left turn Negative
Out Positive
In Negative
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Defining properties

To use the inputs and outputs in an application, respective channel must be
configured. You do this by providing the channel with properties. To define
properties, open the dialog box for channel information. The dialog box looks
different depending on which type of channel you select. For example, prop-
erties are name, calibration of signals such as voltage and current values and
alarm limits.

Opening the dialog box channel information

* Select the channel’s name tag in the block diagram and select: View >
Show channel info.

Telescope-pos. - XP2-A1, Yoltage in & (Pin C1:3 #
Froperties |
Mame, language 1 Unit Factory default
ITeIescope-pos. Ic:m Min [riv] Maw [miv]
Mame, language 2 Lnit I‘I 56 IEDDD
ITeIescope-pos. Ic:m Set min | St mar
Select predefined sensor... | v Adjustable
ir ] Maw [m]
Error value I‘I 96 |5DDD
|1 10,00
Scaled min Scaled max
Jaz2.00 |140.00
[ Simulated value [~ Alam, low [~ Alarm, high
Walue [mi] Filker
a

Apply |

Properties for voltage in.
It is also possible to double-click on the name tag to open the dialog box.

Function buttons

To store the new properties, click Apply. The Close button closes the dialog
box. Ensure that the properties have been stored before the dialog box is
closed.
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Voltage in

Under the Properties tab, you fill in the channel’s name and calibration val-
ues. The calibration adapts the IQAN system to the sensor’s zero-level. Prop-
erties also define what will happen if the channel takes on an invalid value or
if an alarm will be activated when the value of the signal is at a defined level.
It is also possible to read the channel’s current value during measurement or
to simulate a value.

Telescope-pos. - XP2-A1, Yoltage in A (Pin E1:3- #
Froperties |
Mame, language 1 Unit Factory default
ITeIescope-pos. Ic:m Min [riv] Maw [miv]
Mame, language 2 Lnit I‘I 56 IEDDD
ITeIescope-pos. Ic:m Set min | St mar
Select predefined sensor... | v Adjustable
ir ] Maw [m]
Errar value |1 56 IEDDD
|1 10,00
Scaled min Scaled max
Jaz2.00 |140.00
[ Simulated value [~ Alam, low [~ Alarm, high
Walue [mi] Filker
a

Apply
Properties for voltage in.
Name
Name, language 1 The channel’s name in the two languages shown on the
Name, language 2 display.
Unit
Unit The unit to be presented on the display together with the

scaled value of the channel, e.g. °, bar, liters, cm, etc.
You can also enter the unit in two languages.
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ATTENTION

When you define a channel’s properties for the two languages, it is important
to remember that the unit can differ depending on language.

EXAMPLE

You cannot enter a temperature in °C for language 1 and °F for language 2.
To do this, you need to adapt the channel’s function as calculations with
different units will give different results.

Calibrate and scale the input signal

Factory default Voltage range for the input signal.

Min [mV] Min = lowest voltage.

Max [mV] Max = highest voltage.

Adjustable To be able to adjust the value for Min [mV] and

Min [mV] Max [mV] from the display, you must check the

Max [mV] Adjustable box. This enables you to calibrate sensors
from the display.

For further information about the adjustable values,
see section Adjustable values, on page 211.

Scaled min The input signal should be converted to a readable
Scaled max value for the operator.
The value is presented on the display together with
the defined unit.
For example, at 0.8 V, the sensor will measure a pres-
sure at 20 bar. See data sheet for respective sensor.

[}
Scaled max

Scaled min

min max

Scaling of the input signal.
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Consider personal
safety when simu-
lating. Appropriate
safety precautions
should be taken.

Set min, set max

Set min
Set max

Voltage in
8 Channels

To facilitate calibration of minimum voltage.

E.g. calibration of the input when you have connected an
analog position sensor for the telescope. Manoeuvre the
telescope to its minimum position and click on Set min.
The voltage from the sensor is measured and shown in
the display Min [mV].

The same procedure applies for the maximum voltage
when the telescope is in its maximal position.

For this, the channel must be activated for measure. Click
on the channel’s measure flag.

Measure and simulate

Value [mV]

Simulated value

Shows the current value for the channel during measure.
This can be used when you calibrate the channel for each
individual sensor.

Simulate a value on the channel.

Check the box and enter a value in the field below. The
channel will use this value instead of the actual measured
value on the input.

Error value
Error value If the channel’s value is outside the specified voltage
range, the illegal value is replaced by an error value.
Enter a proper scaled value for the channel.
Scaled value
A
Scaled max lllegal value, low= Min/2
lllegal value, high= ((Vin max- Max)/2)+ Max
Scaled min

1

Min

Voltage range analog input

/

b -
Max Vin max

Detection of illegal value.
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For the IQAN system to be able to detect errors such as short circuit or power
failure, the signal’s voltage value must be within the min and max limits as
per the above diagram. If the signal level reaches the illegal range, a signal
error is indicated. When an illegal value is detected, the value at the input is
replaced with a fixed error value to avoid jeopardizing the machine’s func-
tion. This error value is entered when you declare the channel’s properties.

NOTE

An illegal value can cause a faulty function on the machine. Carefully con-
sider critical and dangerous situations when the input signal’s value is incor-
rect and enter suitable replacement values.

Following messages are shown on the display.
» [Input error low, if the value is under the specified value.

» Input error high, if the value is over the specified value.

Alarm

Alarm, low The alarm is activated when the input signal passes a
Alarm, high defined alarm limit.
Select type of alarm by checking the boxes.
In the field below, enter the level for the alarm limit. The
alarm limit considers the scaled value. You can define
both an upper and lower alarm limit for the channel.
Alarm, low = when the signal drops below the lower
alarm limit, the alarm is activated.
Alarm, high = when the signal exceeds the upper alarm
limit, the alarm is activated.

signal
2o

upper alarm limit

lower alarm limit

L

t

Definition of alarm limits.

If an alarm is activated, an alarm text is lit on the display. For the text to dis-
appear, you must acknowledge by pressing a button to confirm that you have
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been informed of the alarm text. The alarm text also disappears when the
alarm signal returns to normal, i.e. the alarm has disappeared.

The following messages can be shown on the display:

* Alarm low, if the value drops below the specified value, below the alarm
limit.

» Alarm high, if the value exceeds the specified value, above the alarm limit.

All the alarms are logged in the error log in the master for further informa-
tion, see section Error/event log, on page 290.

Filtering the input signal

Filter Use a filter to attain greater stability in the channel’s sig-
nal. The value is entered in [%].

A signal which varies quickly, sometimes needs to be dampened.

EXAMPLE

The signal from the level meter in a fuel tank. When you drive in rugged
terrain the fuel splashes around in the tank and the signal from the level
meter becomes unstable. It can be a good idea to allow the signal to pass
through a filter.

NOTE

It is important to point out that too strong a filter can affect the signal too
much. If the channel is used for closed-loop regulation, it can become slow
and self-induced oscillation can occur in the system.

A value

0 o a1 o 2 025 03 035 04 045 05 e

Step response for analog input signal.
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The filter is not linear.

Predefined sensors...
* Via the Select predefined sensor button, you have access to a list with a
number of named and calibrated input signals for different sensor types.

* Click in the list to see the whole list with calibrated signals. It is also pos-
sible to extend this list with your own input signals.

Sensors .
Select senzor
IPressure sensor, 35 bar j

Lancel |

Predefined sensors list.

» Select a sensor and click OK. The Cancel button closes the dialog box
without registering any selected alternatives.

Creating predefined sensors
It is possible to add sensors in "the sensor list".

» Select: File > Predefined.

— | Pressure sensor, 500 bar

Temperature K719
o, Copy |

List with calibrated sensors.

Add a sensor
¢ (Click on the Add button.
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x|
" Unit, language 1 Unit, language 2
-, IBar IBar
Iin [mit] Max [m]
B [a500
Scaled min Scaled max
Jo.0o |35.00
Ok I Lancel
Add a sensor.
Name and unit
Name Name of the sensor.
Unit The unit to be presented on the display together with
the scaled value of the channel. E.g. °, bar, liters, cm,
etc.

You can also enter the unit in two languages.

Calibrate and scale the input signal

Min [mV] Voltage range for the input signal.
Max [mV] Min = lowest voltage
Max = highest voltage
Scaled max The input signal should be converted to a readable
Scaled min value for the operator. The value is presented on the

display together with the defined unit.
For example, at 1.5 V, the sensor will measure a vol-
ume at 65 liters. See data sheet for respective sensor.

Click OK to save changes. The Cancel button closes the dialog box without
saving any changes.

Editing a sensor in the list

e Select the sensor and click on the Edit button.
The dialog box for the sensor is opened.
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— | Pressure sensor, 500 bar
Temperature K719

List with calibrated sensors.

* Click OK to save changes. The Cancel button closes the dialog box with-
out saving any changes.

Copy a sensor in the list
» Select the sensor and click on the Copy button.

* A copy of the selected sensor is created. It is named "Copy of <original
name>".

» Edit the copied sensor. See above.

Delete a sensor in the list
e Select the sensor to be deleted in the list and click on the Delete button.

I0ANdevelop: Confirmation x|

Do you want to delete sensor 'Temperature
KTv19"7

Message for deleting a sensor.

e C(Click Yes to delete the sensor or No to leave it there.

Export sensor list

You can save a sensor in the sensor list as a .reg-file if you want to e.g use the

sensor on another computer.

* Select a sensor in the list and click on the Export button. The sensor will
be saved in a .reg file.

To import the sensor, double click on the .reg-file in the file manager. The

sensor will be imported into Windows registry.
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Digital in
Under the Properties tab, you fill in the channel’s name. It is also possible to
simulate a value.

SW Engine on - Lx-A0, Digital in A (Pin C2:1) #

Froperties |

Mame, language 1

ISW’ Engine on

Mame, language 2

ISW’ Engine on

Apply I Close

Properties for digital in.

Name
Name, language 1 The channel’s name in the two languages shown on
Name, language 2 the display.

Measure and simulate

Simulated value Simulate a value on the channel.
Check the box and select a value in the field below.
The channel will use this value instead of the actual
measured value on the input.

Consider personal
safety when simu-
lating. Appropriate
safety precautions
should be taken.
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Frequency in

Under the Properties tab, you can name the channel and enter the calibration
values for the signal. It is possible to define if the alarm will be activated
when the value of the channel reaches a level as well as filter the signal, read
the channel’s value or simulate a value.

Speed - XT2-AD, Frequency in A {Pin C1:37) #
Froperties |
Mame, language 1 Unit Factory default
|5peed Jkm/h Max [Hz]
Mame, language 2 Lnit I338 St g |
|Spe=d Jkmh I~ Adiustable
Max [Hz]
Scaled max
24,00
[ Simulated value [~ Alam, low [~ Alarm, high
Walue [Hz] Filker
75
Apply I Close
Properties for frequency in.
Name and unit
Name, language 1 The channel’s name in the two languages shown on
Name, language 2 the display.
Unit The unit to be presented on the display together with

the scaled value of the channel.
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Calibrate and scale the input signal

Factory default

Maximum frequency at the input.

Max [Hz]

Adjustable If you wish to be able to adjust the value for Max

Max [Hz] [Hz] from the display, check the Adjustable box.
For further information about the adjustable value,
see section Adjustable values, on page 211.

Scaled max The input signal should be converted to a readable
value for the operator. The value is presented on the
display together with the defined unit.
For example, if the input signal is a speed, you
present the value in km/h instead of the frequency
value found on the channel.

EXAMPLE

To rescale frequency [Hz] to revolutions [rpm] for Scaled

a diesel engine.

Assume max diesel engine revolution = 3000 rpm
Assume the number of cogs/engine rev. = 135
Frequency = (3000/60)* 135 = 6750 Hz

Set max

Set max

value

Max [Hz]

Set the maximum value for the frequency input.

Let the sensor which is connected to the input gener-
ate the frequency which will correspond to the
scaled value. Click on Set max.

The frequency value is measured and entered in the
Max [Hz] box.

For this function, you must first activate the channel
for measure. Click on the channel’s measure flag.
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Frequency in
8 Channels

Trig level frequency signal IQAN-XP

Low, trig level
High, trig level
(pre-set)

As the frequency signal has different amplitudes
depending on different types of sensors, you must
define on which level the IQAN system will detect the
signal to calculate the frequency.

For example, frequency sensor with high signal ampli-
tude should use high, trig level(=2.5 V).

Passive inductive sensors with a low signal amplitude
should use low trig level (=0.25 V).

The IQAN system measures the time period between
two flanks which are positive to one another. The fre-
quency is then calculated from this.

High trig level is pre-set.

Measure and simulate

Value [Hz]

Simulated value

Consider personal

Shows the current value for the channel.
Can be used when calibrating the channel for a unique
Sensor.

Simulate a value on the channel.

Check the box and enter a value in the field below. The
channel will use this value instead of the actual mea-
sured value on the input.

safety when simu-

. . Alarm
lating. Appropriate
safety precautions Alarm. low
should be taken. Alarm, high

If the alarm is to be activated when the input signal
passes a defined alarm limit.

Select type of alarm by checking the boxes. In the
field below, you enter the level for the alarm limit.
The alarm limit considers the scaled value.

Alarm, low = when the signal drops below the lower
alarm limit, the alarm is activated.

Alarm, high = when the signal exceeds the upper
alarm limit, the alarm is activated.

For further information, see section Alarm, on page 127.
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Frequency in
8 Channels

Filtering the input signal

Filter Use a filter to attain greater stability in the channel’s
signal. The value is entered in [%].

An analog signal which varies quickly can require dampening, for example,
the revolutions signal from a diesel engine. The signal must pass through a
filter.

EXAMPLE
If you want to regulate the speed of manoeuvring of a crane turn as a func-
tion of how hard the diesel engine works, you would have a very unstable
regulation. In this case, dampen the revolution signal from the diesel
engine with a filter.

For further information, see section Filtering the input signal, on page 128.
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Directional analog
8 Channels

Directional analog

The only property for a directional analog channel is the name. The channel
has a default range of -100%- 100%.

15 Swing - Lx-AD, Directional analog X |
Froperties |

Mame, language 1

IJ 5 Swing

Mame, language 2
IS Swing

Apply |

Properties for directional analog channel

Name
Name, language 1 The channel’s name in the two languages shown on
Name, language 2 the display.
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Internal analog
8 Channels

Internal analog

Under the Properties tab, you can name the channel and enter the rise and fall
time for the signal.

In addition you can define a BWL (Band Width Limiting) window. This func-
tion will decrease the frequency bandwidth of the output signal whenever the
change of the output signal is smaller than BWL window. The bandwidth limit
will decrease linearly with smaller changes. When the change of the signal is
zero, the bandwidth will also be zero. When the signal change is larger than
the window, no bandwidth limitation will be used. This function is particu-
larly good to use for signals that are "nervous" but where a normal filter
would decrease the overall dynamics of the signal, e.g joystick control for a
crane function.

Command Boom - MDM, Internal analog F #
Properties | Function |

Mame, language 1
Command Boom

Mame, language 2

IEommand Boom

Start slope [ms]  Channel [~ Stop slope [ms]  Channel [

[0 [0 +
Start slope [ms]  Channel [~ Stop slope [ms]  Channel [

[0 [0 -

B/l window Channel [~

0 [#]

Apply
Properties internal analog.
Name
Name, language 1 The channel’s name in the two languages.

Name, language 2
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Slope times

+/-

Start slope [ms]
Stop slope [ms]

Channel

BWL window [%]

Internal analog
8 Channels

The values below are entered for positive and negative
direction respectively.

Enter the time it should take for the value to rise from
min to max and the time it should take for the value to
fall from max to min.

Check the Channel box to select a channel as min and
max for start or stop slopes.

Enter size of window for bandwidth limiting.

EXAMPLE

By using a internal analog channel it is possible to calculate different
slopes for different situations.
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Internal digital
8 Channels

Internal digital

Under the Properties tab, you fill in the channel’s name. By using the Delay,
on/off property, it is possible to delay the on/off transition of the signal.

Int. Pressure delay - MDM, Internal digital B #
Properties | Function |

Mame, language 1

Ilnt. Prezzure delay

Mame, language 2

Ilnt. Prezzure delay

[~ Ioggle

Drelay on [mz]

I‘ISDD

Drelay off [msz]
a

Apply
Properties for internal digital.
Name
Name, language 1 The channel’s name in the two languages shown on
Name, language 2 the display.
Delay on/off
Delay, on [ms] The time delay is given in [ms].

E.g. if you require a button to be pressed down for a
certain time before a function starts.

If the function is activated shorter time than the speci-
fied delay on time, the channel’s state will not be
affected.
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Internal digital
8 Channels

Delay, off [ms] The time delay is given in [ms].
E.g. if you want a function to continue a time after you
have released the button (the input signal has
returned).
If the function is blocked shorter time than the speci-
fied delay off time, the channel’s state will not be
affected.

For further information about the delay on/off properties, see section Digital
out, on page 177

Switch status for the output signal

Toggle The channel’s state will alternate between true and
false for every activation of the channel. Every other
time the state is true, every other time false.

Function value

t

e

Channel value

Internal digital with toggle.

User manual, IQANdevelop 141



Mathematical analog
8 Channels

Mathematical analog

Under the Properties tab, you can name the channel and enter the unit for the
channel value.

Height - MDM, Math, analog & #

Properties | Function |

Mame, language 1 Lnit
IHeight Ic:m
Mame, language 2 Lnit
IHeight Ic:m

Apply

Properties for mathematical analog channel.

Name and unit

Name, language 1 The channels’s name in the two languages.
Name, language 2

Unit The unit to be presented on the display together with
the value of the channel.
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Mathematical digital
8 Channels

Mathematical digital
Under the Properties tab, you enter the name of the mathematical digital
channel.

Overload - MDM, Math, digital & i |

Properties | Function |

Mame, language 1

IDverload

Mame, language 2
Overload

[ b | Cose
Properties for mathematical digital channel
Name
Name, language 1 The channel’s name in the two languages.

Name, language 2
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PID
8 Channels

PID

Under the Properties tab, you enter the channel’s name.

PID Pressure - MDM, PID &

FID Pressure
FID Pressure

Properties for PID regulation.

Name

Name, language 1 The channel’s name in the two languages.
Name, language 2
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Integrating limiting
8 Channels

Integrating limiting
This channel is used for example to limit the power-pressure for diesel engine
in different situations. The only property for this channel is the name.

Speed control - MDM, Integrating limiting A #

Properties | Function |

Mame, language 1

ISpeed control

Mame, language 2

ISpeed control

Apply |

Properties for the Integrating limiting channel.

Name

Name, language 1 The channel’s name in the two languages.
Name, language 2
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Conditional message
8 Channels

Conditional message

With this channel type you can create messages that will be shown at certain
conditions. A conditional message channel can show up to two messages or
channel values at one time. There are also possibilities to always show a mes-
sages when the display is in operating mode.

Txt menu Pump,/temp - MDM, Conditional mes: #
Properties | Function |
Mame, language 1 Layout——
ITxt menu Pump/temp © Text only
Narme, language 2 ' Tewt and channel
ITxt menu Pump/temp
¥ Show always
Delay, on
il - [~ Bold text
Dielay. off ¥ Dual channels
IU ms
Left display text, language 1 Fiight dizplay text, language 1
IF'ump pressure; il temp:
Left display test, language 2 Riight dizplay text, language 2
IF'ump pressure; il temp:
Left channel FRiight channel
I Pump pressure j I Qil temperature j
¥ Left bar graph [¥ Right bar graph
Graph min, left  Graph mas, left Graph min, right  Graph max, right
Jo.0o 100,00 |-20.00 a0.00
Apply |

Properties for the conditional message channel.

Name

Name, language 1 The channel’s name in the two languages.
Name, language 2
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Layout

Text only

Text and channel

Channel

Bar graph

Conditional message
8 Channels

There is room for three rows of text on the display.

There is room for one text row and one row showing
the value of a selected channel. If you choose to show
only one channel, the name of the channel is also
shown.

Select the channel to be shown with the text message.
(Check the Layout alternative Text and channel)

Bar graph, left
Bar graph, right

The channel’s value is presented as a bar graph on the
display.

Graph min Specify the limits for the bar graph.
Graph max
—
Graph min< Graph max
Graph min Graph max
- Graph min> Graph max
Graph min Graph max
! | Graph min= Graph max
Graph min Graph max
—
[ - | Graph min =-x
. ' Graph max=x
Graph min 0 Graph max P

The bar graph will act different dependent on how the limits are specified.

Display text left and right

Display text, language 1
Display text, language 2

Dual channels

The text message which is displayed when a certain
condition has been fulfilled.

The message can be shown in two languages.

By checking the box Show always the message will
always be shown when the display is in operating
mode.

By checking this box two messages will be shown.
One to the left and one to the right.
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Text option

Bold text

Conditional message
8 Channels

The text will be written with bold font.

Show always

Show always

By checking the Show always box, you get an extra
menu page in the display’s operation mode, where
the specified messages will be shown. Browse with
the display buttons to manually select a page.

If you also create a function for the channel, the
menu page can be shown automatically when a cer-
tain condition is fulfilled.

Delay on/off

Delay, on [ms]

Delay, off [ms]

Delay, on is entered in [ms].

If the function is activated shorter time than the
specified delay on time, the channel s state will not
be affected.

Delay, off is entered in [ms].

If the function is blocked shorter time than the spec-
ified delay off time, the channel s state will not be
affected.

For further information about the Delay on/off, see section Digital out, on

page 177.
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Interactive message
8 Channels

Interactive message

This channel type is used to present messages that can be acknowledged with
the function buttons on the IQAN display. This will give you an opportunity

to create functions that depends on which button is pressed when the message
is shown. On the properties page you can enter the text message and the text

for the function buttons.

Txt. service time - MDM, Interactive message #

Properties | Function |

Mame, language 1 Dizplay text, language 1

ITxt. service time IIn[o: Do service

Mame, language 2 I
Tt service time

T F1 F2 F3
7 Test only IYES EANCEL
& Teut and channel Display test, language 2

[v Bold text

IIn[o: Do service

F1 F2 F3

fvES |CANCEL
Channel

I Service time j

Apply |

To create interactive messages on the display.

Name

Name, language 1
Name, language 2

The channel’s name in the two languages.

Layout

Text only

Text and channel
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There is room for three rows of text on the display.

There is room for one text row and one row showing
the value of a selected channel. If you choose to show
only one channel, the name of the channel is also
shown.
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Interactive message
8 Channels

Bold text The text will be written with bold font.

Display text

Display text, language 1 ~ The text message which is displayed when a certain
Display text, language 2.  condition has been fulfilled. The message can be
shown in two languages.

Channel Select the channel to be shown with the text message.
(Check the Layout alternative Text and channel).

Function button text

To be able to use a function button from the display you need to supply the
button with a text. If a button doesn’t have a text, the message can’t be
acknowledged by that button, i.e. the button is disabled.

NOTE
You must always take into consideration that the ESC-button can be pressed.
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Event counter
8 Channels

Event counter

This channel is used to count events. The range is 0-32000. The counter stops
when it reaches 0 or 32000.

Cycle counter - MDM, Event counter & i #
Properties | Function |

Mame, language 1

IE_I,Ic:Ie counter

Mame, language 2

IE_I,Ic:Ie counter

[~ Store value

[ Allow reset to zera

Apply

Properties for the channel event counter.

Name
Name, language 1 The channel’s name in the two languages shown on
Name, language 2 the display.

Store the counter’s value

Store value The channel value is stored in non-volatile memory.
In this way, the value is stored even if you break the
supply voltage to the system. Otherwise the value will
be reset to zero at startup. See also section Stored val-
ues, page 212.

Allow reset to zero The channel value can be reset to zero from the dis-
play or via iSMS, see Appendix D, page 368.
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Memorizing

This channel type is used to memorize a channel s value at certain conditions.
The memorized value can either be replaced or added up by a new one. If you

Memorizing
8 Channels

select to store the memorized value in the master’s memory it will remain
unaffected when you break the supply voltage.

Tara boom weigth - MDM, Memorizing A | #

Properties | Function |

Mame, language 1
Tara boom weigth

Mame, language 2

ITara boom weigth

Memarize channel:
I Boom pressure [Bar] j

Action——————————
" Replace

&+ Add

¥ Stare value

¥ Allow reset to zera

Apply |

Properties for the Memorizing channel type.

Name

Name, language 1
Name, language 2

The channel’s name in the two languages shown on
the display.

Channel to memorize

Memorize channel

Select the channel that you want to memorize.

Action

Replace
Add

The memorized value is replaced by the current value.

The current value is added to the memorized value.
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Store value

Store value

Allow reset to zero

Memorizing
8 Channels

The channel value is stored in non-volatile memory. In
this way, the value is stored even if you break the sup-
ply voltage to the system. Otherwise the value will be
reset to zero at startup. See also section Stored values,
page 212.

The channel value can be reset to zero from the dis-
play or via iSMS, see Appendix D, page 368.
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Event log
8 Channels

Event log

The Event log channel is used to log a channel’s value at a specific event.
When the event log channel is activated the time and the selected input chan-
nel’s value is stored in the event log.

Service cancel - MDM, Event log A #

Properties | Function |

Mame, language 1
Service cancel

Mame, language 2

IService canhcel

Input channel
Service time j

Apply |

Properties for the Event log channel.

Name

Name, language 1 The channel’s name in the two languages.
Name, language 2

Channel to log

Input channel Select the channel you want to log when the event log
channel is activated.
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Timer
8 Channels

Timer

The time range for a timer is 0-32000 s with a resolution of 50 ms. Under the
Properties tab, you can name the channel.

Grapple timer close - MDM, Timer B i #

Properties | Function |

Mame, language 1

IGrappIe timer close

Mame, language 2

IGrappIe timer close

Apply
Properties for the timer channel.
Name
Name, language 1 The channel’s name in the two languages shown on
Name, language 2 the display.

User manual, IQANdevelop 155



Hour counter

Hour counter
8 Channels

The range for an hour counter is 0-32000 hours with a resolution of 2 min-
utes. It is ideal for measuring e.g. the operating time for a machine or when
you want to create functions for service interval.

Total time - MDM, Hour counter & |

Properties | Function |

Mame, language 1
Tatal time

Mame, language 2
Tatal time

[ Allow reset to zera

Change value. .. |

Apply

Properties for hour counter.

Name

Name, language 1
Name, language 2

The channel’s name in the two languages shown on
the display.

Allow reset to zero

Allow reset to zero

Change counter value

Change value

This makes it possible to reset the hour counter to zero
from the display and/or via iSMS, see Appendix D,
page 368.

Click to change the hour counter’s value. The current
value is shown before you set a new value.
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Mode selection
8 Channels

Mode selection

This channel is used to change the operator mode for one or more channels in
the master. The channel’s value range is 1- 4 which corresponds to the four
different modes.

Mode selection - MDM, Mode selection A |

Properties | Function |

Mame, language 1

IM ode zelection

Mame, language 2

IMode selection

Enabling channel
Enable mode selection j

Apply I Claze
Properties for the mode select channel.
Name
Name, language 1 The channel’s name in the two languages.

Name, language 2

Enabling channel

Enabling channel Select a digital channel to enable auto mode. To
always use auto mode, select True.
If enabling channel is false then the manually selected
mode is used, (i.e. the mode selection channel value
equals manually selected mode), otherwise the func-
tion for this channel is used to select mode.
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State selection
8 Channels

State selection

This channel type is used together with the multi function alternative for the
output channels. With this channel combined with one or more outputs it is
possible to create state machines.

Tele/Grapple State - MDM, State selection & #
Properties | Function |

Mame, language 1

ITeIe.-"GrappIe State

Mame, language 2

ITeIe.-"GrappIe State

Apply |

Properties for the State selection channel.
Name

Name, language 1 The channel’s name in the two languages.
Name, language 2

For further information about the channel, see section State selection, on page
273.
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Module diagnostic
8 Channels

Module diagnostic

This channel type is mainly intended to make it possible to measure internal
channels in modules, such as temperature, supply voltage, etc. These chan-
nels can of course also be used in objects to build functions.

Utilization - MDM, Module diagnostic C #

Froperties |

Mame, language 1

IUtiIization

Mame, language 2

IUtiIization

Apply |

Properties for the Module diagnostic channel.

Name

Name, language 1 The channel’s name in two different languages.
Name, language 2

These channels have different default names than other channel types to make
it easier to interpret the value of each channel. The default name consists of
the name specified in the table below plus the module index. You can change
the name if you want to.
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Default names
Module Index
MDM A

B

TOCS8 A

Name
Temperature [°C]
Supply voltage [V]

Utilization [%]

Error log count

Event log count

SMS available

iISMS counter

Modem status

Weekday

Real time clock

Temperature [°C]

Supply voltage [V]
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Module diagnostic
8 Channels

Description
Internal temperature
Supply voltage

System utilization, 0 - 100%.
This value should never be higher
than 75%. This value depends on
what the application is executing,
number of channels/objects and
the system cycle time. For more
information, see section System
cycle time, on page 106.

Number of errors in the error log
Number of events in the event log

SMS (Short Message Service) is
available in the current GSM net-
work. If SMS is not available or
there is no coverage, this channel
is O (zero), otherwise 1.

Counts all incoming iSMS mes-
sages. Erroneous messages are
also counted.

Indicates whether a modem is
connected and offline or online. 0
= Not present

1 = Connected and offline

2 = Connected and online

Indicates the day of the week.
1=Monday, 7=Sunday.

The actual time in hours and hun-
dredths of an hour. E.g. 10.25
equals 10:15, 18.95 equals 18:57,
etc.

Internal temperature

Supply voltage
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Module diagnostic
8 Channels

Module

TOC2

XP

Index

C

T Qo T o

Name

Utilization [%]
Ref. voltage A [V]
Ref. voltage B [V]
Error log count
Event log count

SMS available

iISMS counter

Modem status

Supply voltage [V]
Reference voltage [V]

VIN difference

Encoder counter

Encoder button

Utilization [%]

Temperature [°C]
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Description

See MDM.

Should be 5.0 V

Should be 5.0 V

Number of errors in the error log
Number of events in the event log

SMS (Short Message Service) is
available in the current GSM net-
work. If SMS is not available or
there is no coverage, this channel
is O (zero), otherwise 1.

Counts all incoming iSMS mes-
sages. Erroneous messages are
also counted.

Indicates whether a modem is
connected and offline or online. 0
= Not present

1 = Connected and offline

2 = Connected and online

Supply voltage
Should be 5.0 V

Difference between VIN-A and
VIN-B, scaled values.

Increases when the encoder is
rotated clockwise and decreases
when the encoder is rotated coun-
terclockwise.

Indicates whether the encoder
push button is pressed or not.
0 = Not pressed

1 =Pressed

See MDM.

Internal temperature
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Module diagnostic
8 Channels

Module

XS

Lx

XP2

XT2

m O QO w » T O %W »

Name

Supply voltage [V]

Reference voltage [V]

Reference voltage [V]

Temperature [°C]
Supply voltage [V]
Ref. voltage ext. [V]

Ref. volt. handle [V]

Temperature [°C]
Supply voltage [V]
Ref. voltage A [V]
Ref. voltage B [V]
Temperature [°C]
Supply voltage [V]
Ref. voltage A [V]
Ref. voltage B [V]
CAN 2 activity
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Description
Supply voltage
Should be 5.0 V

Should be 5.0 V

Internal temperature
Supply voltage

External reference voltage.
Should be 5.0 V

Internal reference voltage in han-
dle. Should be 5.0 V

Internal temperature
Supply voltage
Should be 5.0 V
Should be 5.0 V
Internal temperature
Supply voltage
Should be 5.0 V
Should be 5.0 V

Indicates number of incoming
CAN packages per cycle on the
second CAN bus (J1939). Range
is 0 - 15. Actual value can be
higher than 15 if 15 is indicated.
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Function parameters
8 Channels

Function parameters

When you develop an application for a machine, you often need to change or
adapt a lot of values during a test. For example, you need to adapt the PID
parameters during regulation or perhaps change a limit value for an object.
The best way to do this is by entering these values as function parameters.

If several functions refer to the same parameter, for example number of revo-
lutions, it is a good thing to use a function parameter for this value. In this
way, the parameter’s value only have to be changed in one place. The number
of revolutions will then be updated automatically in every referred function
and you do not have to worry about missing a function.

The parameter values can be changed via the display or in IQANdevelop.

Cycle times - MDM, Function parameter 2 #
Froperties |
Mame, language 1 Lnit
IE_I,Ic:Ie times Ipcs.
Mame, language 2 Lnit
IE_I,Ic:Ie times Ipcs.
Min I ax
jo ]
Factory default
Walue
|2
v Adjustable

Walue
3

Step size, small Step size, large

[ E

[~ Use decimals

Apply I Close

Properties for a function parameter.

Name and unit

Name, language 1 The function parameter’s name in the two languages
Name, language 2 shown on the display.
Unit The unit to be presented on the display together with

the value of the function parameter.
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Parameter values
Min
Max

Factory default
Value

Adjustable
Value

Step size, small

Step size, large

Use decimals

Function parameters
8 Channels

Minimum value for the parameter’s adjustable range.
Maximum value for the parameter’s adjustable range.

The factory default value for this function parameter.
It must be a value between Min and Max.

Check if the value shall be adjustable from the display.
Enter the value for this function parameter. This is the
channel’s value when it is adjustable, otherwise the
factory default value is used.

The operator can reset this value to the factory default
value from the display.

For more information, see section Adjustable values,
on page 211.

When pressing the display button shortly, to adjust the
function parameter’s value, the value is adjusted with
the value of the step size, small.

If you hold the display button pressed down, the func-
tion parameter’s value is adjusted in large steps.

For some function parameters, decimals doesn’t make
sense, e.g counts, etc. In those cases leave this box
unchecked. When checked, the parameter is presented
with two decimals.

Entering a value outside given range

If you enter a value in the Value field which is outside the specified value lim-

its min and max, the following message is displayed:

I0ANdevelop: Error

Factary default, Yalue is out of range. Must
be within the range 0,00 - 5,00,

Error message when you have entered an illegal value.
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SMS input
8 Channels

SMS input

This channel receives it’s value from an external system/GSM phone via SMS
(Short Message Service). An SMS-capable GSM modem must be connected
to the master module for this functionality.

speed limit, high - MDM, SMS Input A X
Froperties |
Mame, language 1 Lnit
|Speed limit, high Jkm/h
Mame, language 2 Lnit
|Speed limit, high Jkm/h

¥ Only allow incoming SMS from specified phone numbers

Phone numbers
7094744

7094745

Incoming message [SkS]

IMax speed

Complete incoming meszage syntax
IﬂS\u"ﬂMax speed=<Yalue>

i (L
|5.00 |25.00

Adjustable value  Factory default value
[18.50 20,00

Apply

SMS input Max speed.
Name and unit

Name, language 1 The channel’s name in the two languages shown on
Name, language 2 the display.

Unit The unit to be presented on the display together with
the value of the channel.

SMS properties
Only allow incoming To accept incoming messages from approved phone
SMS from specified numbers only, check this box. You can specify up to 5
phone numbers phone numbers. If this box is not checked, any phone

number is allowed to set the value for this channel.
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SMS input
8 Channels

Phone numbers

Incoming message
(SMS)

Complete incoming
message syntax

Phone numbers are matched backwards, i.e. you can
choose not to specify country code and/or area code.
An incoming phone number is allowed if the last dig-
its in it matches the digits specified here.

You can also use "wildcards" (*) at the end of the
number. Wildcards matches any digit, 0-9. This can be
useful if you want to allow a series of number.
Example: 7094744** matches 0709474451,
+46709474478 and 0046709474485.

This is the user-definable text that has to match the
incoming message. It can be used as a variable name,
descriptive command and/or password. The text is
case sensitive.

See also below for complete message syntax.

To the text specified above, prefix and suffix are
added. The prefix is #SV# and the suffix is =. After
the suffix, the value should be entered. The value must
be an integer or floating point number. As decimal
delimiter, both , and . is supported. The channel’s
value will be assigned this value if the incoming mes-
sage is valid and matches the complete text.
Example: Max speed matches incoming messages
#SV#Max speed=15.0

#SV#Max speed=12

#sv#Max speed=18,67

but does not match

#SV#max speed=15.0

#SV#Max speed =12

Parameter values
Min
Max
Adjustable value

Factory default value

Minimum value for the channel’s adjustable range.
Maximum value for the channel’s adjustable range.
The channel value. This is the value set via SMS.

The factory default value. This value is used when you
reset the master to factory defaults. It must be a value
between Min and Max.

Changing the channel’s value

The channel’s value can be changed in two ways. One way is to reset the mas-
ter to factory defaults, which will set the value to the specified factory default

value.
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Another way is to send a message via SMS, using the syntax stated in the
field Complete incoming message syntax, from an authorized phone number.
The syntax follows the same rules that apply for iSMS, see Appendix D, page
368. This will set the channel’s value to the value stated in the incoming mes-
sage and a reply with the new channel value will be sent as an acknowledge to
the sender.

A misspelled message or a message sent from a phone number that is not
allowed will generate an error message. The error message is sent to the
sender via SMS.

EXAMPLE

Incoming message

Reply

Incoming message

Reply

#SVH#Max speed=18.2

#SV#Max speed=18.2
Value OK.
Speed limit, high:

#SV#Max sped=18.2

#SV#Max sped=18.2

18.20 km/h

No match.

Incoming message #SV#Max speed=A8.2

Reply #SV#Max speed=A8.2
Syntax error.

Phone number not allowed #SV#Max speed=18.2

Reply #SV#Max speed=18.2
Access denied.

Out of range #SV#Max speed=28

Reply #SVi#Max speed=28
Value out of range.
Valid range: 5.00 - 25.00 km/h

NOTE

Incoming SMS messages are in practice handled once every 30 seconds, one
at a time. Messages are stored on the SIM card until handled by IQAN. There
is often also a delay in the GSM network before it reaches the recipient. This
delay can vary between a few seconds up to several minutes.

Also, SMS outputs have higher priority, which means that if there are any
pending SMS output messages they will be handled first.
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SMS output

This channel sends messages to external systems/GSM phones via SMS
(Short Message Service). An SMS-capable GSM modem must be connected
to the master module for this functionality.

The message is sent when function value goes from False to True, see section
SMS output, on page 270.
[Service reminder - MDM, SMS autpub A A

Properties | Function |

Mame, language 1
Service reminder

Mame, language 2

IService Teminder

¥ Stare value

Phone number

|+4B?DS4?4491
Outgoing meszage [SkS]
Time for service. -~

Outgoing channel value

I Service time [h] j

Apply
SMS output Service reminder.
Name
Name, language 1 The channel’s name in the two languages shown on
Name, language 2 the display.
Store value
Store value The channel value is stored in non-volatile memory. In

this way, the value is stored even if you break the sup-
ply voltage to the system. Otherwise the value will be
reset to zero at startup. See also section Stored values,
page 212.
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SMS properties

Phone number Enter the phone number that should receive the mes-
sage. Phone number can consist of + and digits 0-9. +
is only allowed as the first character. Please check that
your network operator supports + as a prefix for inter-
national calls before using this syntax.

Outgoing message Enter a text message that you want included in the

(SMS) SMS.

Outgoing channel value  Select a channel that you want included in the SMS.
Channel name, value and unit is added at the end of
the message.

Select None if do not want to use this feature.

EXAMPLE
The channel described in the image above would result in the following
message being sent to some Parker employee in Mdlnlycke, Sweden:

Time for service.
Service time: 1500 h

NOTE

If Outgoing message starts with #SV# the SMS message is formatted a bit
different. The channel name is not appended to the SMS message, only the
channel value. This is to make it possible to set an SMS input on another
machine.

EXAMPLE
Outgoing message is #SV#Max speed= and an outgoing channel is
selected. The SMS message sent is:

#SVi#Max speed=15.0

As you can see, this message is a valid SMS input message and can there-
for be used to communicate with a remote IQAN system via GSM.
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Under the Properties tab, you can name the channel and calibrate the current

output.

P¥ Stick - XP2-A0, Current out B1 Primary (Pin C1

Properties | Function |

Mame, language 1
P Stick

Mame, language 2
P Stick
¥ Check

Dither amplitude
I‘I 50 i
Dither frequency
I‘I oo Hz

Bl windaw  Channel [
IU

Walue [mé]

v Auto zelect Limits... |
[+ ulti mode
[~ Auto mode

I jv
1]z 3] 4l

Min current [ma&]  Max current [md)]

320 (EES
Start zlope [ms] Stop zlope [ms]
[0 [0

Fine contral [%]

-

Min current [ma&]  Max current [md)]

340 431
Start zlope [ms] Stop zlope [ms]
[0 [0

Fine contral [%]
I—D -

v Adjustable

Factory default | Adiustable

Apply |

Properties for current out.
Name

Name, language 1
Name, language 2

The channel’s name in the two languages shown on

the display.

Current check

Check

The channel’s real return current is measured and

compared with the desired output value.

If there is any deviation from desired value, an alarm
is activated. When an alarm is activated, the display
shows the text Output error high or Output error low

depending on type of error.
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Dither
Dither amplitude The amplitude for the overlaid dither current, see
below.
Dither frequency The dither frequency for the module’s current outputs.

For some modules, the frequency cannot be adjusted.
For further information, see section Module proper-
ties, on page 103.

A= Dither amplitude

C t [mA
A Current{mA] 1/B=Dither frequency

500

\/

time

The current signal at the output.

NOTE

If you use a primary and a secondary channel for an output, the dither ampli-
tude can only be set for the primary channel. The secondary channel will use
the same value as the primary.

BWL window
BWL window Band Width Limiting window. Valid range: 0 - 100.
For more information, see section Internal analog, on
page 138.
Value
Value Shows the output value in [mA] when the channel is
measured.
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Auto select

Multi mode

Auto mode

Adjustable

Output characteristics

Check this box for automatic trimming. When you
trim current outputs via the display you will be given
the option Auto select, which means that you select the
channel to be trimmed by activating the output’s func-
tion.

E.g. if a lever is used to control an output, you only
need to move the lever when you want to trim the cur-
rent values for the corresponding output.

When this is checked, you have four different settings
for currents, slope times and fine control, called opera-
tor modes.

Check the box and select the specific Mode selection
channel that controls the selection of mode.

With this functionality it is possible to control the
active mode for this channel independent of the manu-
ally selected mode which controls all other outputs
without auto mode.

With auto mode enabled it is not possible to make this
channel adjustable.

Check this box if you want the selected mode to be
adjustable from the display. Each operator mode can
individually be selected to be adjustable or not.

For further information see section Adjustable values,
on page 211.

1,2,3,4
(tabs)

Factory default,
Adjustable
(tabs)

+/-

Min current [mA]
Max current [mA]
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Select operator mode. When multi mode is selected
there are four tabs, otherwise only one.

Select the values you want to see/adjust. For further
information see section Adjustable values, on page
211.

Positive and negative direction. For more information,
see section Direction of motion, on page 122.

Current range for the channel.

Min current = minimum current that will be output on
the channel (equals 0% output).

Max current = maximum current that will be output on
the channel (equals 100% output).
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Start slope [ms] States how long it should take for the current to rise
Stop slope [ms] from minimum to maximum and fall from maximum
to minimum.

Fine control [%] Use fine control to get higher resolution of the out-
put’s low values.

Adjustable Check this box if you want the selected mode to be
Consider that slope adjustable from the display. In this way, the values for
times that are too each operator mode may be adjusted.
long can affect
safety.

Current [mA]

Max current

Min current

Start Stop ; - t[ms]

—= | -— —
| slope slope ,

Currents and slope times.

A Current out value after fine control

Max current

Fine control value for
respective curve:

1: 0%
2:50%

3:75%
1 4:100%

%/3
Min current + | 4

0 50 100 %

Input value

How a curve is affected by fine control.

With fine control, the value of the output signal will have a higher resolution
up to the curve’s breakpoint. After the breakpoint, the curve will become
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steeper, which means that the resolution will be lower than normal. The
breakpoint for the curve is always at 50% of the input value.

EXAMPLE
You want to move the tip on a 20 m long crane very exact. Use fine control
to achieve a higher resolution at the output when you use small lever
movements.

NOTE

At 100% fine control, the resolution will be so high that it feels as if nothing
is happening at the output until the input value has passed the breakpoint at
50%. See the diagram.

Limits
Limits for currents and slope times. Click on the button to open the dialog
box Limits.

. x|
Max min current [ma)] Max max current [mé]
| 250 {550
+ Min start slope [mg] Min stop slope [mg]
[0 [0
Max start slope [mz] Max stop glope [msz]
1000 1000
~,  Max min curent [mé] Max max current [mé]
| 250 {550
Min start slope [mg] Min stop slope [mg]
- [0 [0
Max start slope [mz] Max stop glope [msz]
1000 1000
Lancel

Limitation of the values for the current and slope times.

+/- Positive/negative direction.

Max min current [mA] Enter maximum min current for the output. The range
for Min current will be: 0-Max min current

Max max current [mA] Enter maximum max current for the output. The range
for Max current will be: Min current-Max max current

Min start slope [ms] Maximum and minimum values for the start slope.
Max start slope [ms]

Min stop slope [ms] Maximum and minimum values for the stop slope.
Max stop slope [ms]
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PWM out

The properties for a PWM output is similar to a current output but instead of
current, the PWM output has pulse width modulation ratio, called MR.

Lift up - XT2-A0, PWM out C1 Primary (Pin C #

Properties | Function |

Name, language 1 [~ Auto select iril
s Limits... |
I|_mup— Limits.

¥ Multi mode
Mame, language 2
ILift up [~ Auta mode
1 2]z ¢
Min MR [%] Max MR [%]
P frequency |33 |85
I‘I oo Hz Start zlope [ms] Stop zlope [ms]
| 250 | 250
X Fine contral [%]
Bl windaw  Channel [ ID— 3=
ID
Min MR [%] Max MR [%]
I8 IE5
Start zlope [ms] Stop zlope [ms]
| 250 | 250
Fine contral [%]
I—D -
¥ Adiustable

Factory default  Adjustable I

Apply |
Properties PWM out.
PWM frequency
PWM frequency [Hz] The PWM frequency. This value is common for all

PWM outputs on one module. To change this value,
see section Frequency, on page 105.

For information on the other properties, see section Current out, on page 170.
MR is the value for the pulse width and is stated as % of the PWM pulse time.
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% Function value

MR max
MR min

T_‘ Resulting output signal

1T ]

time

MR min MR max

time

The function for a PWM output.
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Under the Properties tab, you enter the channel’s name. By using the Delay,
on/off property, it is possible to delay the on/off transition of a signal. The
properties soft start and Peak and hold are specific for certain modules.

M¥ Support leg - XP2-A1, Digital out Al Primar |

Properties | Function |

Mame, language 1

IMV Support leg

Mame, language 2

IMV Support leg

Delay, on
IU ms
Delay. off

0 ms

[~ Soft start

l—ms

¥ Peak and hold
Peak time

I‘I‘IDD ms

Hold value
50

a2

Apply

Properties, digital out.

Name

Name, language 1
Name, language 2

Delay on/off

The channel’s name in the two languages shown on the
display.

Delay, on [ms]

Delay, off [ms]

The channel is activated a certain time after a condi-
tion has been fulfilled.

For example, if you want a function to start after a
specified time, enter the time in the Delay on field.

The channel is active for a time after the condition is
not longer fulfilled.

For example, the channel remains active for a time
after you have released the button.
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NOTE

The channel value will not be affected if the channel’s function is activated/
blocked a shorter time than you have specified for the delay on respective
delay off. The delay on/off properties works as a debouncing filter.

- < off Function value
T - ﬂ -
t
off
T on - > Channel value
- _
Tt
Debounce filter for digital out.
Soft start/Peak and hold
Soft start [ms] To get a softer activation of an on/off valve function,

you can use soft start. Check the box and enter the
time for the output to rise from zero to full output.

Peak and hold During Peak time the output functions as a normal
digital output, i.e. high.

Peak time [ms] Thereafter, the output will function as a PWM output,

Hold value [%] with pulse width Hold value.

Both Soft start and Peak and hold use PWM to achieve their functionality.
The frequency used is the same as the one used for the PWM outputs. For
more information, see section PWM out, on page 175.

With Peak and hold you increase the magnet’s life time. The valve may be
equipped with a weaker cabling as you reduce the constant voltage on the
magnet which also reduces the heat release.
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Alarm out

Under the Properties tab, you can enter the channel’s name and also define
the output’s pulse time to create a pulse train as long as the condition for the
alarm is fulfilled.

Error / Alarm - MDM, Alarm out Al Primary #
Properties | Function |

Mame, language 1

IError £ lam

Mame, language 2

IError £ lam

Active time [mz]
300

Passive time [mg]
300

Apply
Properties alarm out
Name
Name, language 1 The channel’s name in the two languages shown on
Name, language 2 the display.
Alarm properties
Active time [ms] Pulse times for the alarm signal.
Passive time [ms] When the condition for the alarm is fulfilled, the

output will be alternating active/passive.

If you do not want an oscillating function for the
alarm, enter a value for active time and O for passive
time.
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NOTE
The active/passive time properties only affect the physical output, not the
channel value. The channel value is always the same as the function value.

If you do not create a function for the channel, only internal alarms will be

indicated. Internal alarms use the properties for the primary alarm out, if it
exists. If it does not exist, the internal alarms use pre-set properties.
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E-Gas position

This channel is used to measure the actuator’s position when controlling the
E-gas for a diesel engine. The channel has a dedicated pin on the IQAN-XT2
module. For further information, see instructions book for IQAN-XT?2.

E-Gas position - XT2-A0, E-Gas position A (Pin C #

Froperties |

Mame, language 1
E-Gas positior|

Mame, language 2

IE-G az pozition

Walue [mi]

[ b | Cose
Properties for the channel E-gas position.
Name
Name, language 1 The channel’s name in two languages shown on the
Name, language 2 display.

Measured value

Value [mV] The measured value for the actuator’s position in
[mV].

When do you need to use this channel...

When you create the function for the E-gas out, the E-gas position channel is
used as the feedback value. Observe, the only thing you need to do is to con-
nect the sensor to the input. You don’t need to add this channel in the block
diagram. The IQAN-XT2 module handles this internally. You only have to
add the channel if you want to measure or use the channel’s value.
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Engine load

The engine load is automatically calculated in the XT2 unit. The output of
this channel will be a value between -100% - 100%. The channel compares
the actual engine speed with the theoretical speed decided by the position of
the actuator according to the following algorithm:

ActualSpeed x 100

Engineload = 100 -
gl TheoreticalSpeed

NOTE
If Manual setup is used, the Theoretical speed will be calculated as a linear
function between Min rpm and Max rpm (see E-gas out).

If Auto setup is used, the Theoretical speed will be calculated as a function of
the auto setup curve (see E-gas out).

If the engine is loaded, the output value will be a positive number between 0-
100%. If brake energy is accumulated by the engine (e.g running downbhill)
the engine load will be a negative number.

If the command value for the engine speed increase or decrease faster than the
diesel engine speed can be changed you may have to filter the output signal of
this channel.

Engine load - XT2-A0, Engine load & |

Froperties |

Mame, language 1
Engine load

Mame, language 2

IEngine lnad

Filker [#/3]
20

Apply I Close

Properties for the channel Engine load.
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Name
Name, language 1 The channel’s name in two languages shown on the
Name, language 2 display.

Filtering the input signal

Filter [%/s] To attain slower changes in the channel’s signal. The
value is entered in [%/s].

EXAMPLE

If you enter the filter value 20%/s and the command value for the engine
speed increase 100% in one second, the filtered signal will reach 100%
after 5 seconds.

Signal

100%
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With this channel you can control the position of an actuator. The actuator
controls the governor of the diesel engine’s injection pump. In this way the
speed of the diesel engine can be controlled.

Engine control - XT2-A0, E-Gas out A (Pin C1:8" |

Properties | Function |

Mame, language 1

Engine speed channel

IEngine control I Engine speed j
=, (EREEED 2 Min [RPM]  Max [RPM]
[Engine cantol [Bo0.00 [ 230000
Walue [mi]
I ~Setupmode——————————
= Manual setup
Prrequiator Min [miv] M [miv]
|1 oo I
|-regulator
|45— * Auto setup
Enabling channel
D-regulator I Auto setup allowed j
ID

Apply

Properties for the channel E-gas out.

Name

Name, language 1
Name, language 2

The channel’s name in two languages shown on the
display.

Measure

Value [MR]

The channel’s physical output value during measure-
ment, -100 - 100%. The value unit is [MR], Modula-
tion Ratio, since this is a PWM output.

Regulator parameters

P LD

Parameters for the regulator behavior. For further
information, see section PID, on page 252.
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Engine speed

Engine speed channel Select the frequency input channel that measures the
actual engine speed. The frequency channel must be
scaled to [rpm]. This is the feedback value used by the
PID-regulator.

Min [rpm] The minimum and maximum idle speed for the diesel
Max [rpm] engine.

Setup mode
Manual setup With the manual setup the shifting motor is regulated
Min [mV] using a linear curve.
Max [mV] Enter the voltage value, [mV], for the shifting motor”s

end positions.

Auto setup If you have to take consideration to the characteristic
Enabling channel of the diesel engine’s governor, use auto setup.

Select an enabling channel to prevent that auto setup
is performed in dangerous situations, e.g. when the
machine moves or the gear box is not in neutral. If
you don’t need to consider this, select True.

Auto setup

Auto setup tries to linearize the diesel engine characteristics. This can help
you to create a better regulation of the engine speed. The auto setup is done
by the master. You activate the auto setup from the master’s display. The die-
sel engine has to be running before you initiate auto setup.

If an enabling channel is selected, that channel’s value has to be True before
the auto setup can be executed.

NOTE

Make sure that the gear box is in neutral and that the brakes are activated
before you start the auto setup. The diesel engine will run at max speed dur-
ing the auto setup.

The master controls the actuator to the respective positions for the diesel
engine’s low and high idle speed. At both speed positions the master mea-
sures and stores the E-gas position voltage values (=VIN-A, XT?2).
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rpm
2300

800

-

270 4620 mv

The voltage range is divided into 10 parts.

(max [mV]- min [mV]) / 10 => (4620 - 270) / 10 =435 [mV]

0:270 mV (low idle speed)
1:705 mV
2:1140 mV
2300 3:1573 mV
4:2010 mV
5:2445 mV
6:2880 mV
7:3315mV
8:3750 mV
9:4185 mV
/ 10: 4620 mV (high idle speed)
800 /

rpm

270 4620 mV

Then the master controls the actuator into the different calculated positions.
In each position the actual engine speed, Engine speed channel, is measured
and stored. This will result in a characteristic curve like the one above.

After the setup is done, the master automatically goes back to normal opera-
tion mode. It will use the curve above to compensate for deviations and in that
way linearize the engine.

Auto setup often needs to be done a few times every year, because the diesel
engine changes characteristics.
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SAE J1939

J19391d
All the messages on the SAE J1939 network must contain some data to iden-

tify the different messages. In IQANdevelop we say that all messages must
have a J1939 Id.

You specify the J1939 Id by entering the parameters Priority, Parameter
group number (PGN) and Source address (SA). Then IQANdevelop calcu-
lates the J1939 Id automatically.

Priority

All ECU’s connected to the SAE J1939 network has to forward any queued
messages of higher priority before those with lower priority. The highest pri-
ority is O and the lowest is 7.

You will find the actual priority in the SAE J1939 specification or in the spec-
ification from the manufacturer. For proprietary messages the default priority
is 6.

Parameter group number (PGN)

According to the SAE J1939 specification, all the parameters are grouped
into specific groups. Each parameter group is one message on the CAN bus.
For example, the parameters concerning Engine temperature such as oil and
coolant temperature are grouped into one parameter group and sent in one
message. Each parameter group has an identification number, a Parameter
Group Number, PGN.

PGN is sometimes specified as two numbers, PF (PGN Format) and PS (PGN
Specific). PGN is calculated as follows: PGN = PF¥256 + PS.
Parameter group numbers 61184 to 61439 and 65280 to 65535 are reserved

for proprietary messages and can be used for your specific J1939 outputs. See
SAE J1939-21 for more information.

Source Address (SA)
The source address is the sender’s address. If the [QAN system is the sender,
the recommended address is 39.

J1939 Data

In IQANdevelop the second part of the message is called J1939 Data. A data
field contains different kinds of data depending on the type of parameter. You
will find the data in the manufacturer or SAE J1939 specifications.

Transmit rate
The transmit rate specifies how often a message for a specific parameter
group will be sent on the SAE J1939 network. If a defined incoming message
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for some reason is not transmitted on time, the [QAN system indicates time-
out.

SAE J1939 Diagnostic
If an ECU on the J1939 network wants to report an error, it sends a diagnostic

message. The message contains a Suspect Parameter Number and a Failure
Mode Identifier.

Suspect parameter number (SPN)

The SPN is used to identify the parameter for which diagnostics are being
reported. The SPNs are assigned to each individual parameter in a Parameter
Group.

SPN Conversion method

For further information about the different Conversions methods we refer to
SAE J1939-73 or the specification from the manufacturer. The TOC8 module
will always use conversion method 4.

Sender address |39

SPM conversion method m

BAM priority l?—
I?—
IB—

DT priority

Db pricrity

Ok | Lancel |

J1939 module properties.

Failure Mode Identifier (FMI)

The FMI defines the type of failure detected on the ECU, identified by an
SPN. Note that the failure may not be an electrical failure but may instead be
a subsystem failure or condition needing to be reported to the service engi-
neer and maybe also to the operator. Each FMI is represented by a message
that is presented on the display.

EXAMPLE

Engine oil pressure is too low. This is reported from the ECU with a SPN
identifying the parameter, Engine oil pressure, and an FMI identifying the
problem, below normal. In this case SPN is 100 and FMI is 17.

The following error message is shown on the display.

Engine oil pressure - Below normal
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Change the FMI texts...
The texts are by default in English for both language 1 and language 2.

Right-click on the IQAN-XT?2 module and select Properties... and click on
the tab J1939.

To open the dialog box for the FMI texts, click on the button named FMI

texts...

Change the texts and click on OK. You will always see the original IQAN
text in the grey part to the left.

Transmission

Error description

Language 1

Language 2

0: Above nommal, most severe

1: Below normal, most severe

2: Emratic or intermittent

3 Yoltage above normal

4 Yoltage below normal

5: Current below normal

E: Current above normal

7 Dut of adjustment

8: Abnormal frequency

9. Abnormal update rate

10: Abnormal rate of change

11: Root cause nat known

12: Bad component

13: Out of calibration

14: Special instructions

15: &bove nomal

Above nomal, most severe
Below normal, most severe
Erratic or intermittent
Woltage above normal
Woltage below nomal
Current below normal
Current above normal

Out of adjustment
Abnormal frequency
Abnormal update rate
Abnormal rate of change
Foot cause not known
Bad component

Out of calibration

Special instructions

Above nomal

Above nomal, most severe
Below normal, most severe
Erratic or intermittent
Woltage above normal
Woltage below nomal
Current below normal
Current above normal

Out of adjustment
Abnormal frequency
Abnormal update rate
Abnormal rate of change
Foot cause not known
Bad component

Out of calibration

Special instructions

Above nomal

LD

d

Lancel |

Change the FMI texts.

Diagnostic messages priorities

There are three diagnostic messages specified by SAE J1939. These are BAM
(Broadcast Announcement Message), DTM (Data Transfer Message) and
DM1 (Diagnostic Message 1). The priority for each of these messages can be
set in the J1939 module properties (see picture on page 188). The default val-
ues are set to the recommended default values in SAE J1939.

Sender address

The sender address is used by the module when J1939 messages are sent to
other system. This identifies the IQAN module on the CAN bus and should
be unique. The recommended address to use is 39 which corresponds to Man-
agement computer #1 according to SAE J1939 Issued APR2000.

The TOC8 module will always use sender address 39.

...a tip about creating an application for an engine

If you only create the channels for a specific diesel engine and then save the
idt-file, you can use that file as a template next time you need to create an
application for that specific engine.
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J1939 Analogin
This channel type is used for analog parameters in the SAE J1939.
[Engine oil temperature - XT2-A0, 31939 analogi £
Froperties |J1939 |
Mame, language 1 Unit bir [bit] bz [bit]
IEngine oil temperature I“E ID |B4258
Mame, language 2 Lnit .
— Calculate min and ma...
IEnglne oil temperature I“E
E | Scaled min Scaled max
IervEts [z73.00 [1735.00

IU,UU
[ Simulated value

=

[~ Alam, low  [W Alarm, high

a0.00

Apply |

Properties for the channel J1939 Analog in.

Name and unit

Name, language 1
Name, language 2

The channel’s name in two languages shown on the
display.

Unit The unit to be presented on the display together with
the scaled value of the channel, e.g °C, bar, liter, etc.
You can also enter the unit in two languages.
The unit can be found in the SAE J1939 manufacturer
specification.
Error value

Error value

If the channel indicates an error situation, the value is
replaced by an error value.

Enter a proper scaled value for the channel to be used
when there is an error situation.
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Simulated value

Simulated value Simulate a value on the channel.
Check the box and enter a value in the field below.
The channel will use this value instead of the actual
measured value on the input.

Scale the input signal

Consider personal

safety when simu- Min [bit] Minimum bit value
lating. APPYOP["ate Max [bit] Maximum bit value.
safety precautions In the SAE J1939 specification you will only find

should be taken. scaled range and resolution. You need to calculate the

values for the min and max. See example below.

Scaled min Enter the min and max value for the data range.
Scaled max E.g. The temperature range is -40- 210°C.
Often is the min value given as offset.
You find the values in the SAE J1939 manufacturer
specification.

EXAMPLE

5.2.5.15 Engine Oil Temperature—Temperature of the engine lubricant.

Data Length: 2 bytes
Resolution: 0.03125 “C/bit gain, -273 °C offset
Data Range: ~273 10 +1735.0 °C (-459.4 to 3155.0 °F)

Scaled max- Scaled min/ Resolution => (1735 - (-273) / 0,03125) = 64256 bit

The calculation above gives:
Min [bit] = 0, Max [bit] = 64256
Scaled min = -273°C, Scaled max = 1735 °C
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Calculate min and max...

IQANdevelop can help you to calculate the Min [bit] and Max [bit] values.

x
R Resolution
~ —~ [omsrs
-
[rata range
-~
7 ™ Scaled min Scaled max
|-273.00 {1735.00
Ok I Lancel |
Click on the button Calculate min and max...

Resolution The resolution is the degree of amplification. You will
find the resolution value in the specification from the
manufacturer.

Data range This is the operation range for the input signal.

Scaled min Enter the scaled min and scaled max value that you

Scaled max find in the specification from the manufacturer.

Enter the values and click on OK. IQANdevelop calculates the values and
closes the dialog box. You will find the calculated min and max values on the
properties page.

NOTE
The range for scaled min and scaled max is -32000 - 32000.

Alarm
Alarm, low An alarm can be activated when the input signal
Alarm, high passes a defined limit.

Select type of alarm by checking the boxes. In the
field below, you enter the level for the alarm limit.
You can define both an upper and an lower alarm limit
for the channel.

Alarm, low = when the signal drops below the lower
alarm limit, the alarm is activated.

Alarm, high = when the signal exceeds the upper
alarm limit, the alarm is activated.

For further information about the alarm, see section
Voltage in, on page 124.
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J1939 properties

Engine oil temperal g og if & |
Froperties J1939|

Friority
B

Farameter group number [PGM]
|65262

Source address [SA]
o

Trangmit rate [mz]
1000

Suspect parameter number [SPM)
175

¥ 1333 standard formatting
[rata length [Byte]
|2 Bytes 'l

Data offset (1-3] [Eyte]
3

Apply |

J1939 properties for the channel type J1939 Analog in.

J19391d

Priority The priority of the parameter’s message.

Parameter group number  The parameter’s group identity number.
(PGN)

Source Address (SA) The sender address.

Transmit rate

Transmit rate [ms] How often the message will be sent. If the message
for some reason is not sent, the channel’s value will
be replaced with error value.

See the properties tab for the channel.
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SPN
Suspect parameter num-  This number is for diagnostics. If a diagnostic mes-
ber (SPN) sage contains this SPN, the sender has detected a fault
for this channel. The channel’s value will be replaced
with the error value.
J1939 Data

You can choose to use SAE J1939 standard data types or you can specify your
data using bit length and offset.

J1939 standard formatting checked
Data length [Byte] The length of the parameter’s data. 1, 2 or 4 bytes.

Data offset (1-8) [Byte] The offset gives the actual parameter’s position.
The data field is 8 bytes in total. Bytes are numbered
from 1 to 8.

J1939 standard formatting not checked

Data length [bit] The length of the parameter’s data, 1-32 bits.

Data offset (1-64) [bit] The offset gives the actual parameter’s position.
The data field is 64 bits in total. Bits are numbered
from 1 to 64.
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J1939 Digital in
This channel type is used for digital J1939 parameters.
Wait to start lamp - XT2-A0, 11939 digital in & #
Froperties |J1939 |
Mame, language 1
IWait to start lamp
Mame, language 2
W ait to start lamp
[ Simulated value
Apply I Close
Properties for the channel J1939 Digital in.
Name
Name, language 1 The channel’s name in two languages shown on the
Name, language 2 display.
Simulated value
Simulated value Simulate a value on the channel. Check the box and

select a value in the field below. This value will be
used instead of the actual measured value.
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Properties  J1933 |

Friority
B

Farameter group number [PGM]
|e5252

Source address [SA]
o

Trangmit rate [mz]
1000

¥ 1333 standard formatting

[rata offzet [1-63] [bit]
28

Apply |

J1939 properties for the channel J1939 Digital in.

J19391d

Priority The priority of the parameter’s message.

Parameter group number  The parameter’s group identity number.
(PGN)

Source Address (SA) The sender address.

Transmit rate

Transmit rate [ms] How often the message will be sent. If the message
for some reason is not sent, the channel’s value will
be set to False.
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J1939 Data

J1939 standard formatting ~ When checked the standard bit length of 2 bits is
used, otherwise 1 bit is used.

Data offset [bit] The parameter’s bit position. Bits are numbered
from 1 to 63.

EXAMPLE
The parameter Wait to start lamp has it’s position in byte 4, at bit 1and 2.

You calculate the offset like this:
(Byte start position - 1) * 8 + Bit start position = Data offset [bit]

(4-1)*8+1=25
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J1939 throttle out

The channel is used to control the engine speed of a diesel engine that support
the SAE J1939 protocol.

Engine control - XT2-A0, 11939 throttle out A |
Froperties |J1939 |

Mame, language 1

IEngine control

Mame, language 2

IEngine control

|dle zpeed [RPM]

ISDD,DD

Max speed [RPM]

|2SDD,DD

Command channel
I Engine command j

Walue [RPM]

Apply |

Properties for the channel J1939 Throttle out.

Name
Name, language 1 The channel’s name in two languages shown on the
Name, language 2 display.

Engine speed range

Idle speed [RPM] Minimum engine speed at no-load running.
See the manufacturer specification for the engine.

Max speed [RPM] Maximum engine speed at no-load running.
See the manufacturer specification for the engine.

Command channel

Command channel Select the channel that shall control the engine speed.
The command channel must be analog (0-100%).
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Value [RPM]

J1939 throttle out
8 Channels

Shows the value in [RPM] for the channel during
measurement.

J1939 properties

Engine control - XT2-A0, 11939 throttle out A |

Properties  J1933 |

Friority
E

Farameter group number [PGH]
jo

Source address [SA]
EE]

Trangmit rate [mz]
10

Speed control condition

ITransient optimized, dizengaged j

Override control mode priority

I Highest j

Apply |

J1939 properties for the channel J1939 throttle out.

J19391d

Priority

Parameter group number
(PGN)

Source Address (SA)

The priority of the parameter’s message.

The parameter’s group identity number. Default value
0 (or destination address) according to SAE J1939
specification.

The sender address. This is the same for all J1939 out-
puts and is specified in the module properties, see sec-
tion Sender address, on page 189.

Transmit rate

Transmit rate (ms)

How often the command message will be sent.
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Speed control condition

Override control mode
priority

J1939 throttle out
8 Channels

Select one of the following:
Transient optimized, disengaged
Stability optimized, disengaged
Stability optimized, engaged 1
Stability optimized, engaged 2

Select one of the following:
Highest

High

Medium

Low

For further information, look in the manufacturer specification for the engine.
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J1939 Lamp indicator

In the protocol SAE J1939 there are four different lamp indicators; malfunc-
tion, red stop, amber warning and protect lamp.

In IQANdevelop there is a dedicated channel for each lamp.

Froperties |

Mame, language 1
Fed stop

Mame, language 2

IHed stop

[ Simulated value

I jv

Apply |

Properties for the channel J1939 Lamp indicator.

Name
Name, language 1 The channel’s name in two languages shown on the
Name, language 2 display.

In IQANdevelop the names for the different channel’s are predefined in
accordance with the SAE J1939 protocol.

Index Name Description

A Malfunction Emission related errors

B Red stop Stop vehicle immediately

C Amber warning Stop vehicle

D Protect No warning, just an indicator
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8 Channels

J1939 Diagnostic
This channel type is used to report diagnostic information.

Froperties |

Mame, language 1

ISensor supply voltage

Mame, language 2

ISensor supply voltage

Suspect parameter number [SPM)

£20
Apply I Close

Properties for a J1939 Diagnostic channel.
Name

Name, language 1 The channel’s name in two languages shown on the

Name, language 2 display.
Identity

Suspect parameter num-  Enter the SPN from the engine manufacturer specifi-
ber (SPN) cation.

The channel’s value

The channel’s value range is -1 - 31. If there are no errors active for that
selected SPN the value is -1. Otherwise the value is the FMI number, O - 31.
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You can use this in other functions when you want to take care of some spe-
cific condition.

EXAMPLE
The ECU checks the 5 Volt supply voltage for it’s sensors. The SPN for
Sensor supply voltage is 620. It has two possible FMI numbers, 3 and 4,
adherent to it. FMI 3 means open circuit or short to battery, and FMI 4
means short to ground.
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J1939 Analog out

This channel type is used for sending analog values to external systems via

|
Froperties | J1939 |
Mame, language 1 bir [bit] bz [bit]
Engine speed jo |s5000

Mame, language 2

IEngine speed

Input channel

| Engine speed [RFM] ;I

Trigger channel [edge triggered]

| Transmit continuously =

Calculate min and max...

Scaled min Scaled max
Jo.0o 3000,00

Apply I Close

Properties for the channel J1939 Analog out.

Name

Name, language 1
Name, language 2

The channel’s name in two languages shown on the
display.

Channels

Input channel

Trigger channel

The value of this input channel is scaled, inserted in a
J1939 package and sent via CAN.

Select Transmit continuously to send this value at the
rate specified on the J1939 tab.

Select a digital channel to transmit the value when
that channel goes from low to high.
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Scale the input signal

Min [bit] Minimum bit value
Max [bit] Maximum bit value.
Similar to J1939 Analog in, see page 191.

Scaled min Enter the min and max value for the data range.
Scaled max E.g. The temperature range is -40- 210°C.

Calculate min and max...
IQANdevelop can help you to calculate the Min [bit] and Max [bit] values.

Calculate min and max x|

R Resolution
— |0.03125

: [rata range
7 ™ Scaled min Scaled max
= |-273.00 {1735.00
Ok I Lancel |
Click on the button Calculate min and max...
Resolution The resolution is the degree of amplification.
Data range This is the operation range for the input signal.
Scaled min Enter the scaled min and scaled max value for the
Scaled max input channel.

Enter the values and click on OK. IQANdevelop calculates the values and
closes the dialog box. You will find the calculated min and max values on the
properties page.

NOTE
The range for scaled min and scaled max is -32000 - 32000.
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Engine spee analog out A

Properties  J1933 |

Friority
o

Farameter group number [PGM]
|e5280

Source address [SA]
(EE]

Trangmit rate [mz]
50

¥ 1333 standard formatting
[rata length [Byte]
|2 Bytes 'l

Data offset (1-3] [Eyte]
1

J1939 properties for the channel type J1939 Analog out.

J19391d

J1939 Analog out
8 Channels

Priority

Parameter group number
(PGN)

Source Address (SA)

The priority of the parameter’s message.

The parameter’s group identity number. Valid range

1s 65280 - 65535.

The sender address. This is the same for all J1939 out-
puts and is specified in the module properties, see sec-

tion Sender address, on page 189.

Transmit rate

Transmit rate [ms]

How often the message will be sent. This is only used
when Trigger channel is set to Transmit continuously.

See the properties tab for the channel.
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J1939 Data
You can choose to use SAE J1939 standard data types or you can specify your
data using bit length and offset.

J1939 standard formatting checked
Data length [Byte] The length of the parameter’s data. 1, 2 or 4 bytes.

Data offset (1-8) [Byte] The offset gives the actual parameter’s position.
The data field is 8 bytes in total. Bytes are numbered
from 1 to 8.

J1939 standard formatting not checked
Data length [bit] The length of the parameter’s data, 1-32 bits.

Data offset (1-64) [bit] The offset gives the actual parameter’s position.
The data field is 64 bits in total. Bits are numbered
from 1 to 64.
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J1939 Digital out

This channel type is used for sending digital values to external systems via
CAN.

Engine started - XT2-A0, 11939 digital out & |

Froperties | J1939 |

Mame, language 1
IEngine started
Mame, language 2
IEngine started
Input channel
| Engine running ;I
Trigger channel [edge triggered]
| Engine running -
Apply I Close
Properties for the channel J1939 Digital out.
Name
Name, language 1 The channel’s name in two languages shown on the
Name, language 2 display.
Channels
Input channel The value of this input channel is scaled, inserted in a
J1939 package and sent via CAN.
Trigger channel Select Transmit continuously to send this value at the

rate specified on the J1939 tab.
Select a digital channel to transmit the value when
that channel goes from low to high.
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J1939 properties

digital aut & =]

Properties  J1933 |

Friority
o

Farameter group number [PGM]
|e5280

Source address [SA]
(EE]

Trangmit rate [mz]

¥ 1333 standard formatting

[rata offzet [1-63] [bit]
1

Apply |

J1939 properties for the channel J1939 Digital out.

J19391d

Priority The priority of the parameter’s message.

Parameter group number  The parameter’s group identity number. Valid range is
(PGN) 65280 - 65535.

Source Address (SA) The sender address. This is the same for all J1939 out-
puts and is specified in the module properties, see sec-
tion Sender address, on page 189.

Transmit rate

Transmit rate [ms] How often the message will be sent. This is only used
when Trigger channel is set to Transmit continuously.
See the properties tab for the channel.
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J1939 Data

J1939 standard formatting ~ When checked the standard bit length of 2 bits is
used, otherwise 1 bit is used.

Data offset [bit] The parameter’s bit position.
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Adjustable values

The following channels have values that can be adjusted from the display or
via iSMS, see Appendix D on page 368. For some channel types, to enable
adjusting, you need to check the box Adjustable for each specific channel
(and mode where applicable).

Channel type Parameter Adjustable via

Voltage in Min [mV] Display, iSMS
Max [mV]

Frequency in Max [Hz] Display, iSMS

Current out Min current [mA] Display

(two directions) Max current [mA]

Start slope [ms]
Stop slope [ms]
Fine control [%]

PWM out Min MR [%] Display
(two directions) Max MR [%]

Start slope [ms]

Stop slope [ms]

Fine control [%]

Function parameter ~ Value Display, iSMS

SMS input Value SMS

SMS input is not adjustable via the iISMS command #SA#, but uses it’s own
command #SV# which has a syntax similar to iSMS, see section SMS input,
page 165.

Factory default/adjustable

Factory default corresponds to the application”’s "original values". When you
send the application to the master, the factory default values will be stored in
a write protected area in the master’s memory. When you adjust a channel,
the factory default values will not be affected, only the adjustable values.

Channels that have adjustable enabled use the adjustable values, all other
channels use the factory default values. SMS inputs always use the adjustable
value, the factory default value is only for initiation and resetting.

The operator can always reset an adjustable value to the corresponding fac-
tory default value. Therefore you should always enter a factory default value
for all adjustable channels.

For all adjustable channel types, you will be able to see and/or change both
the factory default and the adjustable values.
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Copy properties
There are possibilities to copy either the factory default values to the adjust-
able or vice versa.

» Select Edit > Copy properties...
> Factory default to adjustables.
> Adjustables to factory default.

Stored values

The following channels have values that can be stored in non-volatile mem-
ory. For some channel types, to enable storing, you need to check the box
Store value for each specific channel.

Channel type Store value Allow reset to zero
Hour counter Yes Check box

Event counter Check box Check box
Memorizing Check box Check box

SMS output Check box No

All stored values can be reset to zero when you download an application. This
is recommended if the master don’t have the same channels loaded as the
ones in the application you are downloading.

Stored values can be reset to zero from the display if enabled in channel prop-
erties, see respective channel. iISMS can also be used to reset stored values if
enabled, see Appendix D, page 368.

NOTE

Be careful when you design the function for these channels. The value is
stored each time it changes, except for hour counters, they are stored once
every second minute.

The memories used in IQAN modules have a maximum number of memory
writes of approximately one million times for each channel. With a channel

value changing ten times per second, the channel would only work for about
30 hours.
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9 Functions and objects

This chapter deals with the following:
* the functions for different channels
* how to create functions

» safety in functions

* how to use the navigator

The function for a channel defines the output signal’s value in different situa-
tions, e.g. how much current that will be output on a current output or the sta-
tus for a digital output.

With the internal channels, you can create advanced mathematical functions,
regulation functions and alarm functions.

It is possible to handle module or channel errors that occur in a function.

With the navigator, you get an overview of the channels used in a function.
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Functions and objects

All movements in a machine is defined with a positive (+) and a negative (-)
direction. This applies to control of proportional magnet valves, on/off valves
as well as engines. For further information, see section Direction of motion,
on page 122.

A function is created by so called objects. An object can be compared to a
"black box" with one or several input signals and one output signal. The out-
put signal’s value is determined by the input signals and the box’s function,
that is how the input signals are treated in the box.

The objects are divided into linear, conditional and mathematical objects.
The linear object’s value is proportional to the input signal, we call it an ana-
log value. The conditional object’s value is either false or true, we call it a
digital value.

Mathematical objects are used to create advanced mathematical functions.
The object’s output value can be either analog or digital.

NOTE

When we talk about digital object values, they can only be false or true. Digi-
tal function (or channel) values however, can be either false/true or low/high.
Low/high is used for the physical digital channels, i.e. digital in, digital out
and alarm out. This is done to make it clear what the signal level is.

Analog values are all numbers within the range -32000 - 32000. For example,
25.17 °C, -72.60%, 52.1 bar, 1850 rpm, etc.

Properties and functions
Shown below is a diagram of how the channels’ properties and functions are
treated.

Inputs Outputs
Input signals Output signals
—— ™| Properties = Function ——m=| Properties L
mv % % mA
Hz km/h true/ 0/12V

low/high

0/5V | bar ‘ false 0/24V
|
|
|
|

I
|
| Internal channels
|

- — -m=| Properties » | Function
% %
km/h km/h
bar bar

The channels' properties and functions.

Linear objects

Linear objects are defined by an input channel and two breakpoints. Between
the two breakpoints there is a linear function based on the input signal.
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Controlling object +

| x

Outzide range————
J5 Boom j (' Fresze value
= Beturn to zera
= In1 Channel [~ Out 1 Chanrel [~
10,00 0.00 %
out2 ! d :
oum In2 Charinel [~ Out 2 Channel [~
e 100,00 = [100,00 %

Out 1

Ok I Delete | Lancel |

Dialog box to add a linear object, in this case a controlling object.

The object’s function

Input
In1
Out 1
Right-click in the
channel list to view
orselectachannelin In?2
the pop-up list.
pop-up Out 2
Channel

Select the channel that you want to use as input sig-
nal.

In I and Out 1 define the first breakpoint for the
object’s function. If the object’s input signal has the
value In 1, the object’s value will be Out 1.

Enter a constant or check the Channel box to select a
channel.

In 2 and Out 2 define the second breakpoint for the
object’s function. At input value In 2, the object’s
value will be Out 2.

Enter a constant or check the Channel box to select a
channel.

Check this box to select channels as In and Out val-
ues.

If Input is a digital channel, In I and In 2 are fixed, False and True, and can-
not be changed. Enter corresponding Out value for the two possible input val-

ues.

Outside range

Freeze value

Return to zero
Return to 100%

The object’s value will be frozen if the object’s input
signal is outside the range In I - In 2.

The value for a controlling or limiting object will be
0% or 100% if the object’s input signal is outside the
range In 1 - In 2.

Click OK to create the object. To delete an object, use the Delete button. Can-
cel closes the dialog box without creating any objects.
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For a conditional object, you can use one of the following conditions, com-
parison between the object’s input signal and another value or check if the
object’s input signal is inside or outside a defined interval.

Locking object x|
" Comparizon
Irput Dperand Channel [
A6 =
N * Interval
Lo lirvit Channel [~ Inpuit Channel [~
55,00 > | Radius [om] Jd S EEXE
Object iz True when———————————
= input value iz inside limits
* _input value is outside limits
Ok I Delete Lancel
Locking object (interval definition).
Comparison
Input The input signal for the object.
Operand Comparison value or channel.
Channel Check this box to select a channel as operand.
Input Operator Operand
True n/a - The object’s value is constantly True
Digital I/0 channel = equal to Constant (Low/High)
<> not equal to Error

Digital internal channel

Analog channel

Interactive message
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= equal to
<> not equal to

= equal to

<> not equal to
< less than

> greater than

Same as analog input

Digital channel

Constant (False/True)
Error
Digital channel

Analog constant (50 bar,
0%....)

Error

Analog channel

Constant (F1, F2,...)
Error
Analog channel
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Mode selection channel
State selection channel

Same as analog input

Constant, mode/state
Error
Analog channel

To compare the input signal with an error, see section Fail-safe functions, on

page 276.
Interval
Input The input signal for the object.
Low limit Define the interval for the object’s input
High limit signal.
Channel Check this box to select a channel as low or

Object is True when...

...channel value is inside limits
...channel value is outside limits

Low limit

Analog constant (50 bar,
0%, etc.)
Analog channel

Constant (F1, F2,...)
Analog channel

Constant, mode/state
Analog channel

high limit.

Select if the object shall be true when the

interval.

Input

Analog channel

Interactive message

Mode selection
State selection

object’s input signal is inside or outside the

High limit

Analog constant (50 bar,
0%, etc.)
Analog channel

Constant (F1, F2,...)
Analog channel

Constant, mode/state
Analog channel

Click OK to create the object. To delete an object, use the Delete button. Can-

cel closes the dialog box without creating any objects.

Mathematical objects

A mathematical object is defined by an operator and one or two operands.
There are two types of mathematical objects, digital and analog. The main
difference is the available operators and the resulting value.
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Analog math object - A x|

N

=" Operand®  Channel [T Operator Operand B Channel W

Isin j I Boom-pos. [7] j

Delete | Lancel |

Mathematical expression for object A.

Operator

Operand A
Operand B

Channel

List with mathematical operators.

Enter a constant or check the Channel box to select a chan-
nel in the list box as operand. For some operators, only
operand B is used.

Check this box to select a channel or a previous expression
as operand.

Analog mathematical objects
The resulting value is analog. Below is a list of all the available analog math-

ematical operations.

Operator Number of operands  Operation

+ 2
- 2
* 2
/ 2
MaxOf 2
MinOf 2
abs 1
sqrt 1
sin 1
cos 1
asin 1
acos 1
tan 1
atan 1
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Addition

Subtraction

Multiplication

Division

The largest value of the two operands
The smallest value of the two operands
Absolute value

Square root

Sine (argument in degrees)

Cosine (argument in degrees)

Arc sine (result in degrees)

Arc cosine (result in degrees)
Tangent (argument in degrees)

Arc tangent (result in degrees)
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As operand, you can use any of the following:
* channel or constant

* an expression earlier in the function

When a digital channel is used in an analog mathematical object, the chan-
nel’s value is converted to an analog value. False is converted to 0 and True is
converted to 1.

EXAMPLE

If a button is activated and multiplied by 30, the result will be 30 (1*30). If
the button is not activated, the result will be 0 (0*30).

A =DINAX 30

Digital mathematical objects

Digital mathematical objects have two operator types, logical and relational.
The logical operators are not, and, or and xor. The relational operators are =,
<>, < and >. The resulting value is digital, false or true.

Operator Number of operands Operand type Operation

not 1 Digital channel Negation

and 2 Digital channel And

or 2 Digital channel Or

xor 2 Digital channel Exclusive or

= 2 Any channel or constant  Equal to

<> 2 Any channel or constant  Not equal to

< 2 Any channel or constant  Less than

> 2 Any channel or constant ~ Greater than
NOTE

For all operators it is also possible to use a previous operation as operand.
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Below is a list of how the logical operators are calculated.

Operator

not

and

or

Xor
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Boolean expression

A

A*B

A+B

A @ B=A*B+A*B

A

False
True

False
False
True
True

False
False
True
True

False
False
True
True

n/a
n/a

False
True
False
True

False
True
False
True

False
True
False
True

Result

True
False

False
False
False
True

False
True
True
True

False
True
True
False
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Current out

A current output has three types of objects that affect the output; controlling,
limiting and locking objects. The channel value is the same as the function
value, -100 - 100%.

PY Boom - XP2-A1, Current out B1 Primary (Pin #

Properties FUNCliUﬂ+ Function tab

[ bulti function

I 'l Select state; I vl Controlling objects,

- positive direction.

Contralling objects +
~J5 Boom [0,00-3,

imiting objects +

— Limiting objects,
- Boom-pos. [*](35.00 |1 —

FLFID Pressure (500 T 5w Radio [Low-#0 || positive direction.
-~ Boom P-contral [%] [

Locking objects - Locking objects
CLBC Cw & MinOf Controlling objects,

Linst — negative direction.

- Boom-pos. [*] [-5,00- Limiting objects,

I 5w Radio [Lowd 041 . N .
 Radius [cro] (100000 negative direction.

Contralling objects -
-5 Boom [0,00->0,00
rLPID Pressure [-
~ Boom P-control [%] [

oand % o
(] & Max0f (] & MinOF
Apply I Close |

The function page for a current output.

The controlling and limiting objects are linear and affect the output of the cur-
rent proportionally. The object’s output signals state in [%] how much of the
current that will be output. You enter the minimum and maximum current
output under the properties tab.

EXAMPLE
Min current = 200 mA. Max current = 500 mA.

50% output gives 0.5(500 - 200) + 200 = 350 mA.
70% output gives 0.7(500 - 200) + 200 = 410 mA.

Locking objects are conditional, they consists of conditions to lock the cur-
rent output’s value.
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Controlling objects

The primary role of the controlling objects are to control the function for an
output, that is how much current will be output. The value for a controlling
object’s output signal is between 0-100 %.

The controlling objects are generally made up of signals that the operator can
influence himself, for example, the signal from a lever or a pedal.

\ //\\ Value of the controlling object
/
TR//\\ Value of the current output

-

The current output’s value is determined by a controlling object.

EXAMPLE

The telescope on a crane will be controlled by a lever. The speed of the
telescope’s movement shall be proportional to the lever stroke.

The functions will be as follows:

10% lever stroke gives 0% speed on the telescope (to create a dead-band)
100% lever stroke gives 100% speed on the telescope

% 3 Value of the controlling object

100 S
90
80 1
70 1
60
50 A
40
30
20
10 1

10 20 30 40 50 60 70 80 90 100 %

Input signal from lever, telescope

The controlling object’s value as a function of the input signal.

30% lever stroke gives the control value 24%.
60% lever stroke gives the control value 57%.
100% lever stroke gives the control value 100%.

Several controlling objects

A function can consist of up to eight controlling objects for each direction. If
the function consists of more than one controlling object, you can choose
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whether the objects, for each direction, shall be multiplied to one product or
let the object with the highest value control the output current.

Multiplication of the controlling objects
The controlling objects’ values are multiplied to one product which gives the
control value to the output as per:

The controlling objects’ value = Control1 x Control 2 x Control 3... Control 8

j //\\ Value of the controlling object 1

t

Value of the controlling object 2

SO%T
B
t

Value of the current output

t

Two controlling objects to control the current output.

EXAMPLE
The telescope on a crane is controlled with a lever as per the previous
example. In some situations, the operator may need to manoeuvre the tele-
scope more exact. Then you need to reduce the speed but still use the
whole lever actuation for the manoeuvring. The control is supplemented
with a potentiometer to vary the maximum speed.

To solve this, you use two controlling objects for the function, one for the
lever actuation and one for the potentiometer’s input signal.

% Controlling object 1 o Controlling object 2
100 100
80 / 80
60 . 60
g 40
20

20 40 60 80 100 % 20 40 60 80 100 %
Input signal from potentiometer Input signal from lever, telescope

With the potentiometer set to 60%, object 1 = 60%

With a lever stroke of 55%, object 2 = 50%

The controlling objects = 0.6 * 0.5 = 0.3 => 30%

This means that the speed of the telescope’s movement will be 30% of the
maximum speed.
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MaxOf
With MaxOf, the objects’ output signals are compared to each other. The
object with the highest output signal controls the output according to:

The controlling objects’ value = MaxOf(Control 1, Control 2, Control 3 ... Control 8).

EXAMPLE

Sometimes a machine can be equipped with two levers which makes it pos-
sible to control the same function from two different spots, from the cabin
and from some place outside the machine. In order to make this work you
have to define the input signal from each lever as a controlling object in the
function and activate MaxOf. In this way, the two objects will be com-
pared. Thus: if you are inside the cabin, that lever will control the function
and if you are outside the machine cabin that lever will control the func-
tion. In addition to this you will need another function to prevent both
levers from controlling the same function at the same time, but we will deal
with this problem later.

The pre-set alternative, to multiply the objects, is the most common way to
control an output.

Limiting objects

Exactly as the name says, the purpose of a limiting object is to limit the cur-
rent for the output. The object’s input signals are primarily signals from dif-
ferent sensors such as temperature, overload, etc.

The limiting objects are often used to make the functions for a machine safe

in all situations and they have the highest priority of the current output’s three

object types.

The output signal is between 0 - 100 % where 0 % corresponds to maximum
limitation and 100 % corresponds to no limitation.

f\\ Value of the controlling object

/

Value of the limiting object

Value of the current output

Iy

The controlling and limiting objects’ affect on the output signal.
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EXAMPLE

An example where we use a limiting object is end position dampening for
the manoeuvring of the telescope on a crane. When the telescope is
"almost" at the end, the speed will be reduced for the telescope. To attain
this function, you need to add a limiting object where the object’s output
signal is defined as per the diagram below:

9% A The value of the limiting object
100

20

. - -
1ststage  2nd stage

Input signal telescope position

End position dampening.

When the telescope passes the first stage "almost out", the limitation will
begin. At the second stage, maximum limitation is attained. The telescope
speed will not exceed 20% of the maximum speed after this point is
reached.

Several limiting objects

If you use more than one limiting object for a current output, you can choose
if the object with the lowest value, i.e. the highest limitation, shall be used for
the output or if the objects’ values shall be multiplied to one product to limit
the output value. You can use up to eight limiting objects in each direction for
one function.

MinOf
MinOf means that the object’s output signals are compared to get the object
with the highest limitation (the least value) to limit the current for the output.

The limiting objects’ value = MinOf(Limiting 1, Limiting 2...Limiting 8).

Multiplication of the limiting objects
The objects’ values are multiplied to one product to limit the output’s value.

The limiting objects’ value = Limiting 1 x Limiting 2...Limiting 8
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Controlling and limiting objects
Normally, you use both controlling and limiting objects to create a function.
The current output’s value is determined as per the following equation:

The output value =MinOf(Controlling objects’ value; Limiting objects’ value)

The value for the controlling objects is compared to the limiting objects’
value.

If the value for the controlling objects is less than the value for the limiting
objects, the output’s value is not affected by the limitation.

If the value for the controlling objects is greater than the value for the limit-
ing objects, the limiting objects’ value limits the output.

/‘\\ The product of the
controlling objects' value

t
Value of limiting object 1
=

t

T ~ Value of limiting object 2

»
t

K Value of limiting object 3
L

A t
Value of the current output

A —
B —
t

The controlling and limiting objects’ affect on the current output.

Connected objects

If the input signal for a controlling or limiting object is outside the break-

points In I and In 2, see picture below, you can choose if the value for the
object’s output signal shall be frozen, that is keep its current value or if the
object’s output signal shall be reset to zero respective 100 %.
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Controlling object + _ ﬂ
Input Outzide range————
J5 Boom j {+ Freeze value
= Beturn to zera
In1 Charinel [~ Out1 Channel [~
o J10.00 = [0.00 %
oum : In2 Charinel [~ Out 2 Channel [~
e 100,00 = [100,00 %
Ok Delete | Lancel |

A linear object.

Freeze value
Freeze value is default. Below is an example of the purpose of freezing the
output signal’s value.

If the object’s input signal is less than In I, the object’s output signal keeps

the value Out 1. Also, if the input signal’s value is greater than In 2, the out-
put value will be frozen to Out 2.

Controlling object Limiting object

%
Out 2

Out 1

In1 In2 %

Input signal to the object Input signal to the object

The objects’ output signal will be frozen if the input signal is outside the breakpoints.

Return to zero/Return to 100%
With the Return to zero and Return to 100% options you can connect up to
eight objects in order to get a graph with several breakpoints.

If the object’s input signal is less than In / or greater than In 2, the object’s
output signal will be reset to zero for a controlling object and reset to 100 %
for a limiting object.

Controlling object Limiting object

%

Out 2 100 —
Out 1
Out 1 Out2

In2 % In1 In2 %

Input signal to the object

In1

Input signal to the object

The objects’ output signal will be reset to zero or 100 % if the input signal is outside the breakpoints.
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Locking objects
The locking objects consist of conditions to lock the current output’s value.

The locking objects have higher priority than the controlling objects. The lim-
iting objects have the highest priority in order to limit a locking function.

N\ The controlling object's value

/
t
T D The locking object's state
t
N N Value of the current output

t

The output's value is locked by a locking object.

EXAMPLE
A typical locking function is the hold function for a hydraulic engine, for
example, operation of a drill where the speed is controlled with a lever. A
button locks the speed of the drill so that it runs constantly even when you
release the lever.

Several locking objects

You can use up to eight locking objects for one function. If you have several
locking objects, the output’s state is determined by the following boolean
equation:

OR: The locking objects’ value = Locking1 + Locking2 + Locking3...Locking8.

Provided the state of at least one locking object is true, i.e. the locking
object’s condition is fulfilled, the output’s value remains locked.
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M The activating object's value
L =

State of Locking object 1

]

State of Locking object 2

Value of the analog output

B

The output's value is locked by several locking objects.

AND: The locking objects’ value = Locking1 * Locking2 * Locking3...Locking8.
To lock the output’s value, all locking objects have to be true.

Creating a function
Under the Function tab in the dialog box Channel information, you create the
current output’s function.

Open function page

* Select the name tag for the channel in the block diagram and select:
View > Show channel info. 1t is also possible to double-click on the name
tag to open the dialog box Channel information.

» If the dialog box shows the page for the channel’s Properties, click on the
tab marked Function to activate the function page.

Symbols
The following symbols are shown for linear objects on the function page:

/- Freeze value, the input signal is an analog channel.

L Return to zero, controlling object. The input signal is
an analog channel.

= Return to 100 %, limiting object. The input signal is
an analog channel.

I Input signal from a digital channel.

Create a new object
* Right-click in the desired object box.
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* A list with editing commands is opened. Select: Add object.

P¥ Boom - XP2-A1, Current out B1 Primary (Pin

Properties  Function |

[ bulti function

I 'l Select state: I 'l

Contralling objects +
-5 Boom [0,00->0,00

Limiting objects +
— Boom-pos. [7](35.00
I 5w Radio [Low->10

Add object...
Edit abject, .. Alt+Enter
Delete object (o]
Gotoinput channe!  Ckrl+Right
O Cut object Chrlss
Controlli S0Py object Chrl+C
5 Bor Paste abjeck Chrl-

(] & MinOF
Limiting objects -
— Boom-pos. [*][-5,00-

rLPID Pressure [-5,00-
~ Boom P-control [%] [

I 5w Radio [Low->10
~~ Radius [cm] (100,00

E|

oand % o
(] & Max0f (] & MinOF
Apply I Close |

Creating a new object.

* A dialog box for the new object appears. For information on controlling
and limiting objects, see section Linear objects, on page 214. For locking
objects, see section Conditional objects, on page 216.

* Click OK to create the object.

There are other menu items in the popup menu also.

add object. .. Ins

Edit object. .. alk+Enter
Delete object Dl

Goto input channel  Chrl+Right
Zuk object kel
Zopy object Chel+C
Paste object Chel

Popup menu for objects.

Editing objects

* Right-click on the object and select: Edit object or double-click on the

object. The dialog box for the object opens.
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* Do your changes and click OK. Cancel closes the dialog box without stor-
ing the changes. The Delete button deletes the current object for the func-
tion, see also next section.

Deleting objects
» Right-click on the object and select: Delete object in the editing menu.

* A dialog box opens to let you confirm that the selected object shall be
deleted.

10ANdevelop: Confirmation x|

The object will be removed. This cannat be
undone. Do pou want to continue?

Confirmation dialog box to delete an object.

* Click Yes to delete the object or No to keep it.

Go to input channel
All objects has a shortcut to its input channel.

* Right-click on the object and select: Goto input channel.

The channel will be selected in the block diagram and the channel informa-
tion dialog box will be updated with that channel.

Cut and paste
An object can be cut and then pasted in another object box.

* Right-click on the object and select: Cut object.
* Click in the object list box, where the object will be moved.

» Right-click and select: Paste object.

Copy
An object can be copied from one object list box to another.

* Right-click on the object and select: Copy object.
* Click in the object list box, where the object will be pasted.
» Right-click and select: Paste object.
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Drag and drop to move an object

It is also possible to click on an object, hold the mouse button down and drag
it to another object list box. You drop the object by releasing the mouse but-
ton.

% The cursor symbol for dropping the object in another box.
@ The cursor symbol shows that you cannot drop the object.

The cursor symbol for copy. By pressing Ctrl when you drop the
[ﬁ. object, a copy is created.

NOTE

To move or copy an object, the object type needs to be the same as the type
where it is pasted or dropped. You can of course move or copy an object to
another channel if you want to.

Multiple functions

Each channel can have up to eight functions. Only one function is active at a
time. The active function is selected with a state selection channel, see sec-
tion State selection, on page 273. This is typically used to create state
machines, e.g automatic sequences, gear box control, etc.

P¥ Grapple - ¥P2-A1, Current out C1 Primaryf |
Froperties  Function | Multi function with

‘/‘/ state selection channel
¥ bulti function
I Tele/Grapple State 'l Select state: | 1: Manual mode 'l s Select state and define

T P —— corresponding function

Contralling objects + 2 Start pos.
)5 Grapple [%] (0.00

5: Grapple close
B Tele in

Locking objects

Function page for a current output using multiple functions.

Creating multiple functions

Activate multiple functions by checking the box Multi function and select a
state selection channel in the list below. This is only possible when there is at
least one state selection channel defined in the application.

Select desired state and create your function for that state. Select the next
state and create a new function. Do this for all your defined states, maximally
eight.

User manual, IQANdevelop

232



Current out
9 Functions and objects

Measuring multiple functions

When you measure a channel with multiple functions, the currently active
function will be shown automatically. This means that the function page will
continuously be updated as the state selection channel used changes it’s
value.
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The function for a PWM output is created in the same way as for a current
output, see section Current out, on page 221. The channel value is the same as
the function value, -100 - 100%.

Lift up/down - XT2-A0, P¥M out C1 Primary {Pi

Properties  Function |

[ bulti function

I 'l Select state: I 'l

Contralling objects +
(AN (IRETATHE

Locking objects

(O]  Max0f

Contralling objects -
-~ J5 Lift [%] 0,00->0.C

oand % o

(O]  Max0f

Limiting objects +

(] & MinOF

Limiting objects -

(] & MinOF

Apply I Close

The function page for a PWM output.

NOTE

For PWM outputs it is allowed to activate primary and secondary channel at
the same time, provided that they are not activated in the same direction. This
exception allows you to use the primary channel/positive direction to control
one function and the secondary channel/negative direction to control some-
thing else. Since PWM outputs are often used to control functions with one
direction only, like hydraulic motors or single solenoid valves, this feature
will save outputs in your application.
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Digital out

A function for a digital output consists of objects which determine when the
output will change state from low to high and vice versa. The channel value is
the same as the function value, i.e. low or high. The objects for a digital out-
put are conditional and can be activating, blocking or locking.

MY Engine on - XP2-AD, Digital out Al Primary |
Properties  Function |
[ bulti function
I 'l Select state: I 'l
Activating objects Locking objects Blocking objects
[5W Engine on] = High [MY Engine off] = High
(5% Radio) = High
oand % o oand % o oand % o
Apply

Function page for a digital output.

Activating objects

The activating objects are used to "start" a function, such as a windscreen
wiper or a parking brake, where the activation takes place with a digital or
analog signal, for example a button. The operator can often affect the object’s
input signal himself.

Several activating objects

A function can have up to eight activating objects. If you use several activat-
ing objects, the output’s state is determined by one of the following boolean
equations:

OR: The activating objects’ value = Active1 + Active2 + Active3... Active8.
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One of the objects’ conditions being fulfilled is sufficient for the output to be
activated.

Activating object 1
Activating object 2

Output value

iep

Object 1 OR object 2.

AND: The activating objects’ value = Activel * Active2 * Active3... Active8.

To activate the output, all objects have to be true.

Activating object 1
T 1 .

t
Activating object 2
-

t
T ﬂ Output value
-
t

Object 1 AND object 2.

Blocking objects

The blocking object’s input signal is used to "stop" a function. It can be a sig-
nal from an end position sensor or an emergency stop, etc. Blocking objects
are used to make the function safe in different situations and have the highest
priority of the three object types. This means that when a blocking object’s
condition is fulfilled, it affects the output regardless of whether the other
objects’ conditions are fulfilled.

When a blocking object becomes true, the digital output’s turns Low. In this
way, the output’s function is blocked.

Several blocking objects

You can have up to eight blocking objects for one function. If you use several
blocking objects, the output’s value is determined by the following boolean
equation:

OR: The blocking objects’ value = Block1 + Block2 + Block3... Block8

At least one blocking object’s condition has to be fulfilled in order to block
the output.
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NOTE

We use boolean algebra for digital values (False/True), which means that + is
the same as or.

Activating object

Blocking object 1

TT H Blocking object 2

R ]
t

T [ Output value

t

Pl

Blocking object 1 OR blocking object 2.

AND: The blocking objects’ value = Block1 *Block2 *Block3... Block8

All objects’ conditions have to be fulfilled in order to block the output.

NOTE
We use boolean algebra for digital values (False/True), which means that * is
the same as and.

Activating and blocking objects

Normally, you have both activating and blocking objects to create a function.
In practice, this means that you always have to have at least one activating
object to be able to block the output’s function.

The digital output’s value is determined by the following boolean equation:

Output value = (Value of the activating objects) * (Value of the blocking objects)

The activating objects affect the output’s state until a blocking object’s condi-
tion start to apply.

NOTE
In boolean algebra, Value is the same as not Value.
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Locking objects
The locking objects are used to lock the digital output’s value.

EXAMPLE

Start and stop function for a digital output, with non locking push buttons.
You have to press the start button to activate the digital output. To avoid
having to keep the button pressed, we need to create a hold function.

We use a locking object, where we select the digital output itself as input,
see below. When the digital output is activated, the locking object becomes
true and the digital output stays activated.

Engine on - XP2-AD, Digital out D1 Primary (Pir #

Properties  Function |

[ bulti function
I b l Select state: I b l
Activating objects Locking objects Blocking objects

[Start button] = High [Engine on] = High [Stop button] = High

Hold function with a locking object.

Thereafter we create a blocking object where we use the stop button as the
object’s input value. The blocking object has the highest priority so when
you push the stop button the digital output will be blocked.

Locking objects have higher priority than the activating objects. The blocking
objects have the highest priority to be able to block a locked function.

Activating object

[,

t

Locking object

t

Output value

t

The output's value is locked by a locking object.

Several locking objects
You can use up to eight locking objects for one function. The locking objects’
value is determined by one of the following boolean equations:

OR: Locking objects’ value = Locking 1+ Locking 2+ Locking 3...Locking 8.

At least one locking object needs to be true to lock the output.
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[ ] .

t
b ﬂ Locking object 1

t

T D Locking object 2

t

| Output value

t

The output's value is locked by one or several locking objects.
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AND: Locking objects” value = Locking 1 * Locking 2 * Locking 3...Locking 8.

All locking objects have to be true to lock the digital output.

You create the function for a digital output in a similar way as you do for a
current output, see section Creating a function, on page 229. For more infor-
mation on conditional objects and how to create them, see section Condi-

tional objects, on page 216.
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E-Gas out

The purpose with the E-gas out channel is to control the speed of a diesel
engine, i.e. to adjust the position of the actuator that controls the injection
pump of the engine. The IQAN-XT2 module has an internal PID-regulator.
The value for an E-gas output is the same as it’s function value, the command
value for the PID-regulator, 0-100%. Control value can be measured on the
properties page. See picture below.

Feedback value = Actuator Position

Command value + Control error Control value
=) = Regulator |[—— == | Actuator B E—

The PID-regulator for E-gas out in IQAN-XT2.

Engine control - XT2-AD, E-Gas out A (Pin C1:8, #

Properties  Function |

[ bulti function
I b l Select state: I b l
Contralling objects + Locking objects Limiting objects +

-+ Speed pedal [%] (0.0

(O] © MaxOf |  and & ar (] & MinOF
Apply I Close

Create the command value function.
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Controlling, limiting and locking objects

The objects for the E-gas out channel are used in the same way as for a cur-
rent output. For further information about the object types, see section Cur-
rent out, on page 221. For the E-gas channel there are only objects for one
direction.

Feedback value

When you use the E-gas channel to control for example an actuator, [QAN-
XT?2 automatically uses the VIN A pin to measure the feedback value for the
regulator. You need to connect the feedback signal to the dedicated pin on the
module. For further information see Instruction book IQAN-XT?2.
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Alarm out

It is possible to connect warning lamps or sirens to an alarm output. The out-
put is digital and functions in the same way as a digital output with its activat-
ing, blocking and locking objects.

Error / Alarm - MDM, Alarm out Al Primary i #
Properties Functionl
Activating objects Locking objects Blocking objects
[Enqne ol pressurel < 1 [Engine speed] = 0,00
oand % o oand % o oand % o
Apply I Clase

Function page, Alarm out.

EXAMPLE

An alarm for low hydraulic pressure should only occur when the engine is
on. You must use the input signal from the hydraulic pressure as an activat-
ing object and e.g. the input signal from the diesel engine speed as a block-
ing object so that the alarm output is blocked when the engine is not
running.

Activating, blocking and locking objects

The activating, blocking and locking objects are used in the same way as for
the digital outputs. For further information, see section Digital out, on page
235.
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The output has a primary and a secondary channel connection. In this way,
you can activate two alarms with different properties.

EXAMPLE
Connect a buzzer or siren to the alarm output. Use primary and secondary
alarm to make them sound different by defining different pulse trains. In
this way, you can recognize an alarm by it”s sound.
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Mathematical analog

With a mathematical analog channel you can create advanced mathematical
calculations for an application by building functions with mathematical
expressions, so called mathematical objects. Even though the intermediate
results can be of any value, the end result must be within -32000 - 32000.
You can create up to 16 mathematical expressions. The result of the calcula-
tion is determined by the last expression. For available operations, see section
Analog mathematical objects, on page 218.

Height - MDM, Math, analog & X

Froperties

A= |sin[Boom-pos. [N

B= |A*9200

C= |[Boom-pos. [T + [Stick-poz. [*]]
D= |c:os[E]

E= |D * [Telezcope-pos. [om])
F=[B-E

G = [F+50,00

H= |[F|adius [em]] - 150,00

| = |abs[H]

J= MinOF, 50,00)

K= /50,00 The result of the calculation is
L= [F.O0*K determined by the last expres-

M=G+L = 1 sion in the list. That row is
[ marked with =.

Apply I Close |

Function page for a mathematical analog channel.

Splitting up a mathematical expression into sub-expressions

You cannot write the whole expression on one line. Instead you must split it
up into sub-expressions. A line in the list can contain an expression with up to
two operands.

VIN, x VINg + sin (MAC,) - 3
VING
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From the expression above, we create the following sub-expressions:

Object Operation Comment

A VIN, x VINg The values of the voltage inputs VINa and
VINB are multiplied.

B sin (MAC,) Sine for the value of MACa. MACa is a math-
ematical analog channel.

C A+B The results of object A and object B are added.
VIN4 x VINg + sin (MAGC,)

D Cc-3 The result of object C is subtracted by 3.
VIN, X VINg + sin (MAC,) - 3

E D + VINc The result of object D is divided by the value
of the voltage input VINc.
VIN, X VINg + sin (MAC,) - 3
VINC

The value of object E is the channel’s output value, since object E is the last
object.

NOTE
The value for the last object must be in the range -32000 - 32000.

Creating a function
Under the Function tab in the dialog box Channel information, you create the
function.

* Select the name tag for the channel in the block diagram and select: View
> Show channel info. 1t is also possible to double-click on the name tag to
open the dialog box Channel information.

» If the dialog box shows the page for the channel’s Properties, click on the
tab marked Function to activate the function page.

* Right-click on one of the rows. A popup menu appears.

* To add an object select Add object which adds an object at the first avail-
able row, or select Insert object to insert a new object at the selected row.
When an object is inserted, all objects from that row and down are shifted
downwards one row.

User manual, IQANdevelop 245



Mathematical analog
9 Functions and objects

Radius - MDM, Math, analog B #

Properties  Function |

A= |c:os[Boom-pos. [N
E=

C= [[Boompas [])+ (5t Add object. .
D = [siniC) Insert object... Ctrl+Ins

£ ’7[) “iTel Edit object...  Al+Enter
- [Telescape-pos. Delete object  Del
F= E+E |T

Popup menu for a mathematical analog channel.

* A dialog box for the new object is displayed. For information on this box,
see section Mathematical objects, on page 217.

* Click OK to create the object.

Editing an object
* Right-click on the object and select: Edit object or double-click on the
object. The dialog box for the object is displayed.

* Click OK to save changes.

Deleting an object

You can delete an object if it is not used in the function. The list is com-
pressed automatically so that a row in the middle of the list will never be
empty.

* Right-click on the object to be deleted and select: Delete object.

10ANdevelop: Confirmation x|

The object will be removed. This cannat be
undone. Do pou want to continue?

Confirm object removal.

* Click Yes to delete the object and No to keep it.

If the object cannot be deleted, the following message box is shown:

10ANdevelop: Information x|

Thiz object iz referenced by anather object.
It cannot be removed.

Object can not be deleted.

User manual, IQANdevelop 246



Mathematical analog
9 Functions and objects

* Click OK.

Unused objects
If an object is not being used to affect the end result in the list, the corre-
sponding row is marked with red.

COG - MDM, Math, analog H |

Properties  Function |

A= |c:os[Boom-pos. [N

G- 000-Melescopepesfon)
C= |A+300,00

(ST - 400,00

|T

Apply

An unused object in the function.
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Mathematical digital

With a mathematical digital channel, you can create functions to carry out
relational or logical operations. Relational operations can be carried out
between channels, objects or constants. Logical operations can be carried out
between digital channels or objects.
The function contains a number of mathematical expressions, objects, maxi-
mum 16 which are written in a list. The value of the output is determined by
the last expression in the list. For available operations, see section Digital
mathematical objects, on page 219.
The result from a mathematical digital channel is true or false and can be
used to create functions for other channels.
Properties Functionl

N [/ eight, load [ton]] » [Max weight [tan]]

Apply |

Function page for mathematical digital channel.

Splitting up a mathematical expression into sub-expressions

(VINA > 20) @ (FINB < 1500) + DINE

You cannot write the whole expression on one line. Instead you must split it
up into sub-expressions. A line in the list can contain an expression with up to
two operands.
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From the expression above, we create the following sub-expressions in the

list:

Object Operation Comment

A VIN, > 20 If the value of the voltage input, index A is
greater than 20, the result is true, otherwise false.

B FIN; < 1500 If the value of the frequency input, index B is
less than 1500, the result is true, otherwise false.

C A xor B If one operand is true and one is false, the result
is true. If both are false or both are true, the
result is false, see section Digital mathematical
objects, on page 219.

D not C The result of object C is inverted.

D or DINg If either the result of object D is true or the digi-

tal input, index E is high, the result from the
mathematical channel will be true, otherwise it
will be false.

The value of object E in the list is the channel’s output value.

Creating a function
The function is created in the same way as you create the function for a math-
ematical analog channel, see section Creating a function, on page 245.

User manual, IQANdevelop

249



Internal analog
9 Functions and objects

Internal analog

The function for an internal analog channel resembles the function for a cur-
rent output. The channel’s function consists of three types of objects, control-
ling, limiting and locking. The value of an internal analog channel is within
the range -100 - 100%.

It is possible to use internal analog channels to extend the number of objects
for a current output. By creating a function for an internal analog channel and
thereafter using the internal channel as input signal for an object for a current
output, you have access to more objects.

Command Boom - MDM, Internal analog F #

Properties  Function |

[ bulti function
I b l Select state: I b l
Contralling objects + Limiting objects +

— Boom-pos. [7](0,00-:

Locking objects
[Int. Auto position mem]

(O]  Max0f

Contralling objects -
— Boom-pos. [7](0,00-:

(] & MinOF

Limiting objects -

oand % o

(O]  Max0f (] & MinOF

Apply |

Function page for an internal analog channel.

For more information, see section Current out, on page 221.
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Internal digital

The function for an internal digital channel is created in the same way as a
digital output function with activating, blocking and locking objects. The
value for an internal digital channel is digital, i.e. false or true.

The internal channels are often used to group conditions for different situa-
tions.

EXAMPLE
Several outputs should be blocked when an alarm situation is active. The
alarm situation can be caused by several input signals such as low hydrau-
lic pressure, low brake pressure, etc.

Instead of adding a lot of blocking/limiting objects to every output in con-
cern, you can put the blocking objects in an internal digital channel. After
that, you use that internal digital channel as input signal to one blocking or
limiting object for the channels to be blocked out at an alarm.

In this way, you reduce the total number of objects and achieve faster pro-
cessing in the master. You also get a structured application.

Cycle Start pos. DK - MDM, Internal digital T #

Properties  Function |

Activating objects Locking objects Blocking objects

[Telescope-pos.] < [Cye | [Cycle Start pos. OK) = | [Autocycle enable) = Fz
[Autocycle enable) = Tr

@ and oo oand % o oand % o

Apply |

Function page for an internal digital channel.

For more information, see section Digital out, on page 235.
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PID

With this channel type you can create feedback controls. The purpose of a
feedback control system is to follow a command value with as little control
error as possible.

Command value + _ Control error Control value K
- = | Regulator [——— = | Controlled object |————==

&
T Feedback value

Block diagram over a feedback control circuit.

The command value is the reference value that the regulator tries to follow.
The feedback value is the actual value measured at the controlled object and
is used as a feedback signal.

The control value is the output value from this channel. The purpose of the
control value is to run the controlled object (wheel-steering, straight lift, etc.)
in the "correct direction" and thus reduce the control error.

Control error A= Command value - Feedback value

There is no such thing as a perfect regulator. It is necessary to compromise
between accuracy and stability. There is a risk that a system will experience
self-induced oscillation. With this in mind, you must select the correct type of
regulation.

Different types of regulation
There are three ways to regulate so that the actual value follows the command
value with the least control error possible.

Proportional regulation - P
The control value Ur is affected proportionally to deviations between the
command value and the feedback value.

Ut = PxAr

The control error A is measured at every point in time T and multiplied with a
constant P so that the control value Ut is changed proportionally with the size
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self-oscillating
system can cause
unnecessary risks
for people and
machine function.

PID
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of the control error. With proportional regulation, an error usually remains
when the regulation is finished.

EXAMPLE

To regulate the bucket on a wheel loader, you can solve this with a P regu-
lator. To measure the feedback value, use an inclinometer, gradient sensor,
which measures the bucket’s gradient. When you use a P regulator, the
value of the current is proportional to the bucket gradient error, which is
often sufficient for such a function.

When you trim a P regulator, you increase the P constant until the system has
a tendency to self-oscillate and then reduce the value a bit.
Integrating regulation - |

(t=T)
Ut = Ix § At

(t=0)

At the time T, the control error, At is added with previously measured control
errors and then multiplied with a constant I.

With an integrating part, you get a more accurate regulation. With propor-
tional regulation only, there is normally an error remaining between the com-
mand value and the feedback value when the regulation is complete. With an
integrating regulation, however, there is a great risk of getting an unstable
system.

Here, you must compromise between the degree of accuracy and stability.
You often use both proportional and integrating actions simultaneously,
called PI regulation.

EXAMPLE
The straight lift function for a
crane.

When the machine lifts a container,
the COG (centre of gravity), i.e.
the distance between the front
wheels’ centre to the middle of the
load is held constant. When the
boom angle increases, the tele-
scope is extended so that the COG
will be constant.

For this, you use a PI regulator to
regulate the telescope.
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The command value = COG just before the start of the regulation

Command value _* . Control error Control value
— = PlRegulator (——————m=| Telescope —e

T Feedback value = COG

Block diagram of the control system for the straight lift function.

On the lever used to manoeuvre the boom, there is a button to press when
you want to use the straight lift function. When the button is pressed, the
value of COG is stored so that it can be used as the command value for the
regulator. When the straight lift function is activated, you cannot manoeu-
vre the telescope with the lever, instead the regulator controls the telescope
in and out.

To get COG constant, we use a PI regulator where the integrating action is
required so an error does not remain when the boom reaches its upper end.

Derivative regulation - D

The derivative regulation is not used often. It is used to prevent fast changes,
"disturbances" in the regulation, for example, if the wheels in a feedback con-
trol are loaded less than normal which makes the control of the wheel angle
faster. The feedback value is suddenly changed which the regulator must
compensate for.

Ut = Dx(AT-AT-1)

The control error at time T is compared with the control error in the previous
measure and also multiplied with a constant D. If the difference between the
control errors is too great, this is compensated for.

The derivative action is used together with a proportional regulation, called
PD regulation. It is also possible to equip a PI regulator with the D action
which will then be a PID regulator.

For a PID regulator, the following applies:
(t=T)
Ut = PxAT+1 § AT-Dx(At+Aa-1)

(t=0)

The simplest way to trim a regulator is by testing. Start with the P constant.
Supplement with an I constant if necessary.

For more information on the different control techniques, we have to refer to
books on the subject.
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Creating the function
When creating the control function, you must enter the command value and
the feedback value and also when the regulation will begin.

Open the function page

Select the name tag for the channel in the block diagram and select: View >
Show channel info. It is also possible to double-click on the name tag to open
the dialog box Channel information.

If the dialog box shows the page for the channel’s Properties, click on the tab
marked Function to activate the function page.

PID Pressure - MDM, PID & i |

Properties  Function |

I Command pressure j " Unipolar [0 - 100 %)
Feedback channel
I Feedback pressure j

& Bipolar (100 - 100 %)

Command channel "D ulputrange————— |

P-requlatar Channel [~
{500

|-regulatar Channel [~
jo

D-regulatar Channel [~

jo

Enabling channel
I Int. Auto pressure j

Apply

Function page for a PID channel.

Enabling channel Select the channel which will activate the regulation.
It must be a digital channel. If you select True, the
regulator function will always be active.

Command channel Select the channel that will be the command value.

Feedback channel Select the channel that will be the feedback value.

Most analog channels can be used as command and feedback value.
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NOTE
Do not use slopes and delays for the input channels that will be used as the
PID regulator’s Command value and Feedback value.

The value for command and feedback value must be in the range -100 -
100 %.

Output value range

Unipolar 0 - 100% If the regulation only will be used in positive direc-
tion, e.g. a hydraulic engine.

Bipolar -100 - 100% If the regulation will be used in both negative and pos-
itive direction, e.g. a crane swing.

PID parameters
The P, I and D parameters can be a constant or a channel. The value 0 gives
no control action.

P regulator The value of the constant which gives proportional
regulation.

I regulator The value of the constant which gives integrating reg-
ulation.

D regulator The value of the constant which gives derivative regu-
lation.

The following channels can be used as parameters:
* Function parameters

* Mathematical analog

NOTE
If you use a channel as parameter you have to make sure that the channel’s
value is within the range 0 - 1000.

Use the PID regulator to create other functions
The channel for the regulator can be used to create other functions where the
regulation is included as a parameter.

EXAMPLE

Feedback system for wheel-steering. By entering the PID regulator’s chan-
nel as a controlling object for a current output, the wheels are controlled
via the regulator.
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Integrating limiting

This channel type is especially used for power regulation, max speed regula-
tion and similar functions. The channel would normally be used in a limiting
object in e.g a current output. The functionality of this channel could be com-
pared to a PID regulator that only uses the I-part, and where the I-part varies
depending on the value of the input channel. The output value will be
between 0% to 100%, where 100% is the idle value.

Speed control - MDM, Integrating limiting & |

Properties  Function |

Enabling channel

I True j
Input channel
I wheel speed j In

Start reduction at

|4100,00 s
I ax emar [rets]
| 200,00 E 2

In [FPM]

Max increaze speed [%/3]
] v2

Max decreasze speed [%/g]
20 ¥

Apply |

Function page for Integrating limiting channel.

Start reduction at (S) The value of the input channel where the reduc-
tion will start.

Max error (E)

Max increase speed [%/s] (Y2) Maximum increase speed when input value
exceeds "Start reduction - Max error"

Max decrease speed [%/s] (Y1) Maximum decrease speed when input value
exceeds "Start reduction + Max error"

The best way to explain the channel is with an example. Lets say we control
the diesel engine of a vehicle. The maximum speed of the transmission
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should not exceed 4100 RPM. If so we should decrease the position of the E-
Gas actuator. With the input values shown below, the output value of this
channel will decrease when the vehicle speed exceeds 4100 RPM. If it
exceeds 4300 RPM the output value will decrease with the speed of 20%/sec-
ond. When the vehicle speed is exactly 4100 RPM the output value will be
stable at its latest value. And finally when the vehicle speed goes below 4100
RPM the output value will start to increase again.

Finally we will use this channel as a limiting object for the E-Gas output to
achieve the max speed function.
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Conditional message

The primary function for the conditional message channel is to present mes-
sages on the display. The channel value is the same as the function value,
false or true. The function is built exactly like a digital output function, see
section Digital out, on page 235.

Warning, overload - MDM, Conditional message |

Properties  Function |

Activating objects Locking objects Blocking objects
[Overload] = True

oand % o oand % o oand % o

Apply |

Function page for a conditional message channel.

NOTE

If the Show always box is checked on the properties page, you don’t need to
create a function to activate the message. The message will always be avail-
able when the display is in operating mode, but the operator has to manually
scroll to the message to be able to see it. To make the message pop up auto-
matically when something happens, you should combine show always with a
function.

If there are two conditional messages with active function at the same time,
the one with highest priority will be shown.
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Interactive message
This channel type is used to activate interactive messages on the display. This

means that the driver can acknowledge the messages with the display’s func-
tion buttons F1, F2, F3 or the ESC-button.

Txt. service time - MDM, Interackive messagef #

Properties  Function |

Activating objects Locking objects Blocking objects
[Service time) > 500,00

oand % o oand % o oand % o

Apply |

Function page for an interactive message channel.

Activating, blocking and locking objects
The objects for a interactive message channel are used in the same way as for
the digital outputs. For further information, see section Digital out, page 235.

The channel’s value
The channel value is not the same as the function value. The function value is

false or true as for all digital functions, but the channel value is one of the fol-

lowing, Inactive, Active, F1, F2, F3 or ESC. If the channel is used in an ana-
log mathematical object, the value is converted to a number, O - 5.

Channel Numerical Description

value value

Inactive 0 The channel is not visible, function value is False
Active 1 The channel is visible, function value is True
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F1 2 F1 has been pressed and function value is True
F2 3 F2 has been pressed and function value is True
F3 4 F3 has been pressed and function value is True
ESC 5 ESC has been pressed and function value is True

The channel must be Active before it can be acknowledged by one of the dis-
play’s function buttons.

If one of the buttons F1, F2, F3 or ESC is pressed when the channel is Active,
the displayed message will be removed and the channel s value will change to
the corresponding button value. This value will be kept until the function
value changes to False, which sets the channel value to Inactive.

EXAMPLE

In a machine with two fuel tanks we want the driver to control the refuel-
ing. The machine has one ordinary fuel tank and one auxiliary fuel tank.
When the ordinary tank is almost empty we want to refuel it from the aux-
iliary tank. We want to start the refueling pump.

We use the fuel level in the ordinary tank as an activating object for the
interactive message.

Activating object: (Fuel level, ordinary tank [liter]) < 10

When the ordinary tank is almost empty, the following message is shown:
Fuel tank iz almost emets, AN

Oo 9ow Want to refusl?
N (T

The driver can now decide if he wants to refuel by pressing YES [F1] or if
he want to do it later by pressing NO [F2].

In the function for the refuel pump we use the interactive message channel
as an input to an activating object.

Activating object: (Interactive message channel A) = F1: YES

You need to lock the refuel pump with a locking object. Otherwise it will
stop as soon as the fuel level in the ordinary tank is over 10 liters. You
should also block the fuel pump when the ordinary tank is full or the auxil-
iary is empty.

NoOTE

If F1, F2 or F3 are not enabled, they will not affect the channel value, but the
ESC button is always enabled and will remove the displayed message and
change the channel’s value. Your functions should be able to handle this.

User manual, IQANdevelop

261



Event counter
9 Functions and objects

Event counter
The event counter’s function is to count events. The function is created with
increasing, decreasing and resetting objects. These objects are of type condi-
tional.

Cycle counter - MDM, Event counterd ﬂ

Properties  Function |

Increasing objects Decreasing objects Fiesetting objects
[Telescope-pos.] < [Cye [Sw Auto cycle] = High
[Tele/Grapple State] =

@ and oo oand % o @ and oo

Apply

Function page for an event counter.

Increasing and decreasing objects

Every time the object’s value switches from false to true, the counter’s value
increases or decreases by one. The counter’s lowest value is zero, the value
cannot be negative and the highest is 32000.

NOTE
The counter counts on rising transitions.

Several objects
If you have several objects, you use one of the following two expressions to
increase or decrease the counter’s value.

OR: Counter increases/decreases = (Object 1 + Object 2 + Object 3 + ... + Object 8)

User manual, IQANdevelop 262



Event counter
9 Functions and objects

The counter increases/decreases for every object that becomes true. If two
objects becomes true at the same time, the counter will increase/decrease two
steps.

T1,T2 > 100ms.

Increasing object 1

Tﬁﬁ L1

T1 T2

T Increasing object 2

I

-

- Counter’s value

L—.

The counter’s value increases on a rising edge.

AND: Counter increases/decreases = (Object 1 * Object 2 * Object 3 * ... * Object 8)

All objects have to be true to change the counter’s value. This means that if
all objects are true, it only takes one of the objects to turn false and thereafter
true again to change the counter’s value.

Resetting objects

The resetting objects have the highest priority. Every time the objects’ value
switches from false to true, the counter’s value is reset to zero. The counter’s
value remains zero until the objects’ value turns false again.

Several resetting objects
You can use up to eight resetting objects for a counter. If you have several
resetting objects you use one of the following boolean equations:

OR: The counter is reset to zero = (Reset 1 + Reset 2 + Reset 3...Reset 8)

If one or more objects are true, the counter is reset to zero.

AND: The counter is reset to zero = (Reset 1 * Reset 2 * Reset 3...Reset 8)

All objects have to be true to reset the counter’s value to zero.

Below is an example of how the counter’s objects affect the counter’s value.
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T1,T2 > 100ms.

Increasing object

=it B O

T1 T2

T Decreasing object

T Resetting object
-

T ’—,_,—\_‘ Counter’s value

\ \ The counter's objects.

NOTE
The pulse times T1 and T2 must be longer than 100 ms. See also section Stored
values, page 212, if you have Store value enabled.

Creating a function

The function is created in the same way as you create a function for a digital
output, see section Creating a function, on page 229. For more information on
conditional objects and how to create them, see section Conditional objects,
on page 216.
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Event log

When the event log channel is activated the specified input channel’s value
will be stored in the event log. Every event will be stored with channel name,
value, date and time.

Service cancel - MDM, Event log A i #

Properties  Function |

Activating objects Locking objects Blocking objects
[Tut. service time) = F3:

oand % o oand % o oand % o

Apply |

Function page for an event log channel.

The function is the same as a digital output function, see section Digital out,
on page 235. The channel value is the same as the function value, false or
true.

The function also decides when to log the value of the input channel in the
event log. This is done when the function value switches from false to true,
i.e. on the rising edge. To be able to log the value again, the function value
must go false first.

Events are logged in the same memory area as the error log. The maximum
number of errors and events are 8000. For more information, see section
Error/event log, on page 290.

NOTE
For modules that do not have any real time clock, e.g. IQAN-TOCS, the date
and time is not logged.
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Memorizing

A memorizing channel is similar to the memory function for a pocket calcula-
tor. It has activating, locking and resetting objects. These objects are of type
conditional.

Tare boom weigth - MDM, Memaorizing & |

Properties  Function |

Activating objects Locking objects Fiesetting objects
[Button, tare boom] = T

oand % o oand % o oand % o

Apply |

Function page for the memorizing channel type.

Activating and locking objects

The activating and locking objects together defines the function for when to
memorize the value for the input channel. This is the same function as a digi-
tal output, except it does not have any blocking objects.

When the value from the activating and locking objects switches from false to
true, the input channel is memorized. The old value is either replaced by the
input channel value, or the input channel value is added to the old value, see
section Memorizing, on page 152. Thus, the channel value is the latest mem-
orized value or the sum of all memorized values.

Resetting objects

The resetting objects are used in the same way as for the event counter chan-
nel. They are mainly needed when you are using accumulative memorizing.
For further information, see section Resetting objects, on page 263.
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T1,T2 > 100ms.

% D ‘ ‘ |: Activating object

T1 T2 t

Locking object
Resetting object

Input channel value

o= e ,
]

T ’_/—,—‘ Channel value
-

\ \ y Accumulating memorizing channel (Action = Add).

NOTE
See also section Stored values, page 212, if you have Store value enabled.
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Timer

A timer has activating, locking and resetting objects, like a memorizing chan-
nel, but the function is a bit different.

Grapple timer open - MDM, Timer A #
Properties  Function |
Activating objects Locking objects Fiesetting objects
[P Grapple] > 0,00 [Telescope-pos.] < 130
oand % o oand % o oand % o
Apply

Function page for a timer.

Activating objects

When the value from the activating objects is frue, the timer is active. It
works just like a stop-watch. The value is O - 32000 seconds and the resolu-
tion is the same as the system cycle time, (pre-set to 50 ms), see section Other
properties, on page 106.

Locking objects
The locking objects have higher priority than the activating objects. When the
value from the locking objects is true, the timer is stopped.

Resetting objects
The resetting objects have highest priority. When the value from the resetting
objects is true, the timer is reset to zero.
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Hour counter

The hour counter is used to e.g. measure a machine’s operating time. The
channel can either be set to zero by a resetting object or by the driver via the
display. An hour counter can count up to 32000 hours and the resolution is 2
minutes.

Total time - MDM, Hour counter A i #

Properties  Function |

Activating objects Locking objects Fiesetting objects
True

oand % o oand % o oand % o

Apply

Function page for an hour counter.

Activating and locking objects

The activating and locking objects together defines the function for when the
hour counter is active. This is the same function as a digital output, except it
does not have any blocking objects.

When the value from the activating and locking objects is true, the hour
counter is active and increases it’s value every other minute. The value is O -
32000 hours and the resolution is 2 minutes.

Resetting objects

The resetting objects have highest priority and are used in the same way as for
the event counter channel. For further information, see section Resetting
objects, on page 263.
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SMS output

This channel sends messages to external systems/GSM phones via SMS
(Short Message Service). An SMS-capable GSM modem must be connected
to the master module for this functionality.

The message is sent when function value goes from False to True. The func-
tion value has to become False again before a new message can be sent.

The channel value is the same as the function value.

Service reminder - MDM, SMS output A #

Properties  Function |

Activating objects Locking objects Blocking objects
[Service time) > 1500.0

oand % o oand % o oand % o

Apply

Function page for an SMS output.

Activating, locking and blocking objects
The objects for an SMS output channel are used in the same way as for a dig-
ital output channel. For further information, see section Digital out, page 235.

NOTE
SMS messages are in practice sent once every 30 seconds, one at a time. This
means that if four SMS output channels are activated at the same time, the last
SMS message is delayed up to two minutes before it is actually sent. There is
often also a delay in the GSM network before it reaches the recipient. This
delay can vary between a few seconds up to several minutes.
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If an SMS output is activated again before the previous SMS message gener-
ated by that channel is sent, the new message will replace the old one, i.e.
there can only be one message per SMS output in queue at a time.
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Mode selection

With this channel you can change operator mode for one or many channels
automatically. Currently there are two channel types that can use multiple
operator modes, Current out and PWM out.

Manual operator mode selection is still valid for all channels not using auto
mode selection. For information on how to activate auto mode on an output,
see section Current out, on page 170.

Mode selection - MDM, Mode selection & i #

Properties  Function |

Made1 | Mode 2| Mode 3| Made 4|

Activating objects Locking objects Blocking objects
[Button, mode 1] = True

oand % o oand % o oand % o

Apply |

Function page for the mode selection channel, mode 1.

Mode tabs

The tabs are numbered 1- 4, one tab for each mode. On each tab there is a
function with activating, locking and blocking objects, just like a digital out-
put.

The functions are calculated one by one, starting with the function for mode
1. If the first function is true, then the channel’s value is 1, i.e. mode 1 is
selected, otherwise it continues with the function for mode 2, etc.

It can happen that all functions are false. In that case the channel’s value is 1
by default. For information on how each function works, see section Digital
out, on page 235.
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State selection

With this channel you can create a state machine that can be used to control
the state for one or more channels. Currently there are four channel types that
can use states, Current out, PWM out, Digital out and E-Gas out.

The state selection channel is very similar to the mode selection channel. This
channel’s value is O - 8, where O indicates no active state.

Tele/Grapple State - MDM, State selection & |
Properties  Function |

5 Grapple closel E: Tele inI [7] | (8] I

1: Manual model 2 Startpos. 3 Tele out |4_1: Grapple openl ~ State tabs
Mame
ITeIe out q.\
H Enter a state name
Activating objects Locking objects Blocking objects

[Telescope-pos.] < [Cye |[Tele/Grapple State] = |[Telescope-pos.] > [Cye

oand % o oand % o oand % o

Apply

Function page for the state selection channel, state 3.

Multiple functions on outputs
When you activate multiple functions on an output, that output can have up to
eight functions, one for each state.
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P¥ Grapple - XP2-A1, Current ouk C1 Primary |
Propetties  Function | Multi function with

/ state selection channel
¥ bulti function
I Tele/Grapple State 'l Select state: | 1: Manual mode 'l s Select state and define

1: Manual mode corresponding function
Controlling objects + 2: Start pos.
- J5 Grapple [%] (0,00 3 Tele out

5 Grapple cloze
B Tele in
[7]

Locking objects 18] T

Function page for a current output using multiple functions.

State tabs

The tabs are numbered 1- 8, one tab for each state. On each tab there is a
function with activating, locking and blocking objects, just like a digital out-
put.

The functions are calculated one by one, starting with the function for state 1.
If the first function is frue, then the state selected will be 1, otherwise it con-
tinues with the function for state 2, etc.

NOTE

It is important to remember that all states are always calculated. That is, even
if the 3:rd state is true, the output value will be three, but the rest of the states
will at least be calculated. The only way this can be used, is to use the locking
objects to lock the state itself.

It can happen that all functions are false. In that case the channel’s value is 0,
1.€. no state is selected. For information on how each function works, see sec-
tion Digital out, on page 235.
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EXAMPLE
A typical function where you can use the State selection channel is to do a
sequence for emptying a container with a front-loader vehicle.

Actual states
Use a State selection channel to create the states.
State 1: Start sequence/Lock the container

State 1 is activated by pressing a button. State 1 is finished when locking sensor is
activated.

State 2: Levelling

Levelling is finished when inclinometer indicates that everything is OK.
State 3: Weight measurement

Finished when weighing system indicates so.

State 4: Lift and empty

Application dependant.

State 5: Tare weight measurement

Finished when weighing system indicates so.

State 6: Finished

In this example the activating object for all states should be the button.
This means that in theory all states are simultaneously active. But as previ-
ously explained, the output value of the channel, will be the first frue state.
For each state the conditions that should end the state would be placed as
blocking objects.

The sequence will then automatically go from State I, through all the
states up to State 6.

The states can then be used either for Multiple functions in Digital/Current
outputs, or as logical expressions in digital objects.
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Fail-safe functions

In this chapter we want to show the possibility to create safe functions when
there are errors in the system.

If an error occurs, for example; a sensor is short-circuit to ground or the mas-
ter loses contact with a module, you can handle these errors in the channels’

functions.

The different channel types varies in functionality as shown below.

Create safe functions with conditional objects
By using conditional objects it is possible to handle errors.
The following conditions can be used.

Condition

(Channel) = Error

(Channel) <> Error

(Channel) < Error
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Description

Voltage input:

Lost contact with module

Error low condition (e.g short circuit to ground)
Error high condition (e.g short circuit to battery)
Vref error condition

Current output:

Lost contact with module

Error low condition (Open load)
Error high condition (Overload)

PWM output/Digital output:
Lost contact with module
Error high condition (Overload)

Other channel types:
Lost contact with module

True if none of the above errors are indicated for that
channel.

Voltage input:
Error low condition (e.g short circuit to ground)

Current output:
Error low condition (Open load)

Other channel types:
Does not support this operator
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(Channel) > Error Voltage input:
Error high condition (e.g short circuit to battery)

Current output:
Error high condition (Overload)

Other channel types:
Does not support this operator

If you want to create a function for a channel that doesn’t use conditional
objects, for example analog or mathematical channels, you have to use an
internal digital channel where you create the function to take care of the
actual error. Thereafter the internal digital channel can be used as input to a
linear or mathematical object.
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EXAMPLE

A lever is used to control the current output for a boom. If an error is indi-
cated for the lever signal, the function for the current output will be lim-

ited. To solve this, we use an internal digital channel called
indication" to handle the error.

An activating object is added to the internal digital channel.

"Lever error

Activating object ﬂ
{+ Comparizon
Input Operand Channel [v
JS Boom [%] j |= j I Eror j
= Interval
L it Channel = It Hit lirnit Channel [
> | =i
Object iz True when———————————
€ input value is inside limits
€ input value is outside limits
Delete | Lancel |

Activating object for an error on the lever, JS Boom.

We will then use the internal digital channel as input to a limiting object
for the current output. Remember to create one limiting object for each

direction.
x|
Input Outzide range————
Lewver enor indication j & Freeze value
" Beturr ba 100
=i In1 Channel [ Out1 Channel [~
[False = [100,00 %
ouTz
oum In2 Charinel = Out 2 Channel [~
I e ITrue QIU,DD %
Delete | Lancel |

Output is blocked if an error is detected.
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Primary and secondary channel

The channel connections for most outputs, are split up into two channels, one
primary and one secondary channel. They both control the same pin but can
have different properties and/or function.

Both the primary and secondary channel is calculated. If both are active, a
dual function error is activated and the channels are deactivated. Even if slope
times are defined for the channels, they will not be used and the output value
will immediately return to zero.

NOTE

For PWM outputs it is allowed to activate primary and secondary channel at
the same time, provided that they are not activated in the same direction. This
exception allows you to use the primary channel/positive direction to control
one function and the secondary channel/negative direction to control some-
thing else. Since PWM outputs are often used to control functions with one
direction only, like hydraulic motors or single solenoid valves, this feature
will save outputs in your application.

2 1paNdevelop - C:Program Files,IQAN software’, Application - |EI|1|
File Edit System Wew [Measure Help
BHSE % N<€Y » o o Pt
by Parkar
System overviewl Graphl %[0l I LeftJoystic:kI HightJoystic:kI Lu-d52 I %P2 Power | HEC HacLIL
i Primary
B W IQAN XP2-A1: XP2 Lower channel
4l channels __— Secondary
Yoltage in channel

Current aut
E
E
g

MY Suppart leg
MIVE working lamp
MY W arning lamp

[ | @ Dema crane 3,00 |pevelop Pro @ |— |comi: online v

Primary and secondary channel, Current out A.

Primary and secondary channel can be used when you want to control the
same output from two different places on a machine, control an output manu-
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ally/via a feedback control (PID regulator) or when you want to control two
different functions with one output (the functions can of course not be used at
the same time).

EXAMPLE

A crane can be controlled from the cabin or from a radio control, IQAN-
XR. We use the primary crane outputs for cabin control and the secondary
crane outputs for radio control. A switch for cabin/radio control is used to
make sure that the primary and secondary channels are not active simulta-
neously.

We show the function page for the secondary telescope output as an exam-

ple. This function have two limiting objects in each direction, the first is
for end damping and the second is for determining if we are in radio con-

trol mode.
[PYR Telescope - XP2-A0, Current out C2 Second |
Properties Functionl
[ bulti function
I 'l Select state: I 'l
Contralling objects + Limiting objects +
< J5SR Telescope [%] [ < Telescope-pos. [ocm]
I 5w Radio [Low->0.[
Locking objects
(O]  Max0f (] & MinOF
Contralling objects - Limiting objects -
< J5SR Telescope [%] [ < Telescope-pos. [ocm]
I 5w Radio [Low->0.[
oand % o
(O]  Max0f (] & MinOF
Apply I Close
NOTE

Make sure that there are no situations where both the primary and secondary
functions are active (except for PWM outputs, see above).
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Using the navigator

The navigator is a tool to help you navigate within your application. It shows
the selected channel, all used channels and all channels that use the selected
channel. You get an overview of the channel structure in the functions, like a
flow chart. Select a desired channel in the block diagram and select: View >
Show Navigator.

P¥ Telescope [%] - XP2-AD, Current out C1 Primary {Pin C1:23/37) i #

MY ' arning lamp

Navigator showing current output, PV telescope.

The channels are represented by blocks in the navigator. The inputs and out-
puts are green. All internal channels’ blocks are grey.

The selected channel is positioned in the middle, with the channels using it to
the right and the used channels to the left.

Navigating

The navigator starts from the channel selected when you opened the naviga-

tor. To switch channel, click on a block in the navigator or on a channel in the
block diagrams.

A number is sometimes shown to the left or right of the channels. This is the
number of channels that use/is used by the channel connected to the number.
No number means no channels (0).

To close the Navigator, select: View > Hide Navigator.

Red line
If a channel use another channel with lower priority, the linking line is red.
For more information about priority, see Appendix B, on page 362.
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10 Properties IQANdevelop

In the Properties dialog box for IQANdevelop, there are four tabs, Communi-
cation, Modem, Dialog and Language. This chapter describes the different
properties found on these tabs.

» Select: File > Properties.

* Click on one of the tabs Communication, Modem, Dialog or Language to
enter desired settings.

Communication

The communication between the PC and the IQAN system is serial and the
communication interface is RS-232.

When you have connected the PC with the IQAN system, a green status lamp
lights up in IQANdevelop's status bar, to indicate that the connection is OK.
If the lamp does not light up, you may have selected the wrong communica-
tion port.

rroperties x

N

Modem I Dialog I Language I

Communication port:
= fcom 4|

= I~ Low speed

Ok I Lancel

Select communication port and speed.

Communication port You can choose between eight different COM-ports.
Select the communication port that you use to con-
nect to the master module.

Low speed On older computers, high communication speed can
cause problems. If you suspect this is the case for your
computer, check the Low speed box to use a lower
communication speed.
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Modem

If you want to communicate with a remote IQAN system via a modem you
need to specify what modem you will use.

ialog I Language I

Communication

Device for femaote connection:
o ILasat ‘wiebszetgo 56 Voice j

Configure device... |

Ok I Lancel

Select your modem in the list.

Device for remote connection Select the modem you want to use for com-
munication with a remote IQAN system.
If the modem you want to use isn’t in the list,
it is probably not installed correctly.
See Windows® help for more information on
installing modems.
For further information about remote com-
munication, see section Modem, on page
297.

Configure device Click this button to go to Windows settings
for the selected mode.
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Dialog

The dialog tab contains properties regarding dialog boxes.

! - EommgnicationlModem I:anguagel

¥ Warn if data nat sent
¥ Use sound effects for messages

¥ Shaw |3 hints in dialog boxes

¥ Satellite windows always on top

[~ Daon't show splash screen at startup

Ok I Lancel

The dialog tab.
Warn if data not sent With this checked, you will get a warning if you
close a changed application that has not been sent to
IQAN.
I0ANdevelop: Confirmation ﬂ
*f'our changes have not been gent to wour
104N system. Do you want to send your
_ changes now?
Mo Lancel
Use sound effects for Removed.
messages

Show IQ hints in dialog Check this box to get help in the dialog boxes. To see

boxes the help text for a specific dialog box, position the
mouse over IQ and he will try to help you.
x
- ! - Communicatio Qialogl I:anguagel
Device for femaote connection:
e —
P ILasat ‘wiebszetgo 56 Voice j
~
Ve 5 Configure device... |

Select which modem you want to use For connection to a
remote IQAN system, IF the wanted modem isn't in the list,
it.is probably not installed correctly, See Windows® help
fFor more information on installing modems

Ok I Lancel
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Satellite windows always  Check if you want the channel information dialog
on top box, the navigator and the multimeter to always be
on top of the main window.
If you do not check this box, these windows will only
be on top when they are active. They are hidden
behind the main window until you activate them.
By pressing F11/F12, you can browse between the
open windows.

Don’t show splash screen ~ When IQANdevelop starts, a splash screen is shown.
at startup Check this box to disable the splash screen.

s 190 bk

@“ IQANdevelop w

o el Do Pra
Ky b Ubk Sancisbin

[ T e— CopyTigHies 2002 Farkar Harniin AB. Swedin HyoaUcs

Language

Under the Language tab, you select if you want Language 1, Language 2 or
Default channel name to be shown in IQANdevelop's block diagrams, naviga-
tor, multimeter and graph.

Communication I Modem I Dialog

{* Language 1 [Englizh)
(" Language 2 [Swedish]
(= Default channel name [i5M5]

Ok I Lancel |

Select language to show in IQANdevelop.

Default channel name can be useful to see the names used by iSMS, see
Appendix D, page 368.
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Send application

Before sending an application to the master, the dialog box Send application
is shown. In the dialog box you will find similar information as in the dialog
box for Warnings and statistics. For further information, see section Warnings
and statistics, on page 93.

NOTE
Errors must be corrected before the application can be sent.

To communicate with the master, the lamp in the status field has to give a
green light. For further information, see section The status bar, on page 88.

Send the application to the master

» Select: System > Send application or click on the Send button in the tool
bar. The shortcut key for sending data is F2.

x

ﬁ Ermars —Factory default value:

" Leave values in master unchanged

% Use values from I04Ndevelop application

—Adjustable value:
@ Warnings ' Leave values in master unchanged
- Uruzed channel: 6

Missing unit, language 1: 2
Missing unit, language 2 2

" Use values from I04Ndevelop application

[ Priority: 1 —Stored value:
{* Leave values in master unchanged
Statistics -
Li = Use values from [Q4Ndevelop application
- Modules: 2
- Channels: 10 " Reset all values in master to zero
[+ Objects: 2

The maszter module will be stopped
during download. Make sure that the
machinge iz not moving and the engine
is shut down. Click "Send" to start
download.

Send I Lancel

Dialog box Send application.
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Factory default values
Voltage input, Frequency input, Function parameter, Current output, PWM output
and SMS input.

Leave values in master Leaves the factory default values in the mas-

unchanged ter unchanged.

Use values from IQANde- Replaces the factory default values in the

velop application master with the ones specified in the applica-
tion you are about to send. This is the default
option.

Adjustable values
Voltage input, Frequency input, Function parameter, Current output, PWM
output and SMS input.

Leave values in master Leaves the adjustable values in the master
unchanged unchanged. This is the default option.

Use values from IQAN(de- Replaces the adjustable values in the master
velop application with the ones specified in the application you

are about to send.

Stored values
Hour counter, Event counter, Memorizing and SMS output.

Leave values in master Leaves the stored values in the master
unchanged unchanged. This is the default option.
Use this option when you are updating an
application.
Use values from IQANde- Replaces the stored values in the master with
velop application the ones specified in the application you are

about to send. You cannot set stored values
manually in IQANdevelop, but you can get
them from another master module by getting
the application.

Use this option to move stored values from
one master to another, e.g. when you have to
exchange the master module in a machine.

Reset all values in master to Resets all stored values to zero.
Zero

For further information about the factory default and adjustable parameters,
see section Adjustable values, on page 211, and for information on stored val-
ues, see section Stored values, on page 212.
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Sending data
To send the application, click on Send. A message box will show the down-
load progress.

Sending channels...

JS Swing [%]

--.--

Download progress.

Abort transmission
If the transmission has to be stopped, click Abort transmission.

NOTE
When cancelling the transmission, there is no application in the master.

User manual, IQANdevelop

288



Get application
11 System communication

Get application

To view, measure or change an application in a master, you need to get it from
the master to IQANdevelop first. All application information, such as mod-
ules, channels and objects are uploaded.

To get an application
» Select: System > Get or click on the Get button in the tool bar. The short-
cut key for getting data is F3.

Receiving channels...

Feedback pressure [%]

The application is received.

...a recommendation
Always get the application before you start measure to be certain that the
measure occurs at the correct channel.

Factory default and adjustable parameters

When you get the application from the master you will get both the facrory
default and adjustable properties, if there are any. For further information
about the factory default and adjustable parameters, see section Adjustable val-
ues, on page 211.
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Error/event log

There is an error log and an event log in the master unit. In the error log, all
the system errors that the master detects, as well as all the user defined alarms
are stored. User-defined events are stored in the event log, see section Event
log, on page 154.

Each log can store a maximum of 2000 records each. When a log is full, the
oldest records are deleted to create space for new records. The 1000 latest
records are always kept in memory.

You can also force the master to stop logging errors and/or events when the
corresponding log is full, instead of deleting old records. This is described in
section Log handling, page 106.

On the master modules it is possible to measure record count for the logs.
This is done with the channel type Module diagnostic, see section Module
diagnostic, page 159.

OBSERVE
When updating vimAC, all the stored errors and events in the master are
erased.

Getting the error/event log
* To get the error/event log from the master select: System > Get error/event
log.

* If you have an application open in IQANdevelop, the following dialog box
will be shown.

I0ANdevelop: Confirmation ll

To guarantee that your emorfevent log iz
shown comectly it iz recommended that you
first get the application from the master
module. Do you want to get the application?

Mo | Lancel |

Dialog box Get error/event log.

* Select Yes to get the application and the error/event log. This is the
recommended alternative.
If you know that you already have the correct application open in
IQANdevelop, it is safe to select No. This will upload the error/
event log only and merge it with your application.
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Error/event log presented in IQANdevelop
Each log is presented on it’s own tab. They are named Events and Errors/
alarms.

Every error/alarm or event is represented with a row in the list. You can
choose yourself how you want the list to be sorted. Click on the header that
you want to sort by.

The column width can be adjusted by placing the mouse pointer between two
columns on the header and then click and drag the column divider to desired
position.

#_ Error/event log x|

Events Emors/alarms |

[1ate and time |Name |Ehannel.-"ModuIe |Status |;|
2001-07-04 16:01:00 | Left Jaystick 108N La-a0 Mo contact
2001-07-04 16:01:00 | Right Jowstick, 108N La-21 Mo contact
2001 -07-04 16:01:00 10AMN La-i2 Mo contact
2001-07-04 16:01:00 %P2 Power 104N ¥P2-40 Mo contact
2001-07-04 16:01:00 | %P2 Lower 104N HP2-41 Mo contact
2001-07-04 16:01:00 | HBC Radio 104N %R Mo contact

2001-07-04 16:01:00 | Tranzmission 108N XT2-40 Mo contact LI

Save Copy | Lloze I

The error/event log in IQANdevelop.

Columns

Date and time The date and time of the alarm/error or event is displayed in
the left column. Note: For modules that do not have any
real time clock, e.g. IQAN-TOCS, the date and time is
not logged.

Name The name of the channel/module that the alarm/error or
event refers to.

Channel/Module Information about the channel connection or module.

Status Only for errors/alarms. Type of alarm/error.

Value Only for events. Channel value when logged.

Saving the error/event log
You can choose to save the error/event log as an .ide-file. Click on Save to do
this. The whole list will be saved together with the complete application.

It is also possible to save the logs as a .txt-file. Select text file in the save dia-
log box, Save as type. The file extension must be .txt.

Opening the error log
You open the error/event log by selecting: File > Open. After that you select
the file that you want to open.
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Copying the error/event log

The entire error log or event log can be copied to the Windows clipboard, and
thereafter pasted into e.g. Excel or Word. Click on Copy. Only the currently
displayed log is copied.

Clear the error/event log
To clear the error log or event log in the master, select: System > Clear error
log or System > Clear event log.

IQANdevelop: Warning x|

b 2 L4 The entire error log in the master module will
be cleared. This cannot be undone. MOTE:
Make sure that the machine iz not maving
and the engine iz shut down. Do you want to
cohtinue?

Warning message before clearing the error log.

User manual, IQANdevelop 292



Update vmAC
11 System communication

Update vmAC

When you update the vmAC (virtual machine for Application Control), you
are updating the operating system in an IQAN module. The vmAC files are
distributed from our web site. You start by downloading the file to your PC.

The vmAC file has the file extension .ido (IQAN operating system).

To upgrade a module with a new operating system
» Select: System > Update vimAC...

With regard to * Select the file and click Open. An information dialog box is displayed.
safety, youcan ¥maAcL file information i x|
not upgrade the N1, wéCyps  [[GANMOM
vmAC via modem = = vmiCversion:  [3.02
connection. - — Comment
-~
7 .
Information about the .ido-file.
vmAC type The module type that the file is intended for.
vmAC version The vmAC version.
Comments Information about important changes. This mes-

sage shall always be read before the vimAC is
downloaded to the IQAN module.

* Select Yes to update the vmAC.

A control is done to ensure correct module type before the download
starts. If you try to download a vmAC designed for another module type
you will get an error message.

The version is also checked. If the version in the master is the same or
newer than the one being downloaded, you will get a warning message
that needs to be confirmed. The vmAC you have selected must also be
compatible with your IQANdevelop version. If it isn’t, an error message is
displayed.

* Thereafter the download starts. Follow the instructions as displayed in the
dialog box, i.e. restart your IQAN system and then click OK.
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IQANdevelop: Information: ll

N

Fleaze turn you master module off and then
back on. The dizplay will remain blank. after
o thiz operation. “wWhen ready, press OK.

Lancel

Confirm restart of master module.

NOTE
If you are updating an MDM, the display will be black until the download is
completed.

If there is an application in the master when updating vimAC, IQANdevelop
starts to get the application and ends with sending it back to the master.
Adjustable parameters are restored to the values they had before the update.
All stored values, such as hour counters, event counters, etc. are also restored.
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Restart master
Via the Sysfem menu, you can restart the master unit without breaking the
supply voltage.

* To restart, select: System > Restart master.

I0ANdevelop: Warning x|

v ! 4 The master module will be restarted. Make
zure that the maching iz not moving and the
engine iz shut down. Click "0 to restart or
| "Cancel" to continue withaut restart.

Lancel

Confirm restart of master module.

Set clock
You can set the date and time in the IQAN system via IQANdevelop. The
clock in the PC is used as a reference.

» Select: System > Set clock.
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Display control

With the display control function is it possible to control the IQAN-MDM
display via IQANdevelop.

If you push one of the MDM buttons in [QANdevelop, the IQAN-MDM dis-
play will be updated immediately. You will see when the driver pushes the
buttons, since the display control updates continuously.

To open the display control dialog box, select System > Display control.
splay control K

Lp 7 A nel

6 30 B4 Jul 2681

Demo crane B3, AA

| Copy Stop Close

Display control dialog box.

Buttons

Save Saves the display content as a bitmap file, *.bmp. The [QAN-
MDM front is not saved.

Copy Copies the display content to Windows clipboard so that you
can paste it into another program, e.g. Microsoft Word, etc.
The IQAN-MDM front is not copied. Use Alt+PrtSc to copy
the complete window.

Start/Stop Starts or stops updating the display content.

Close Closes the dialog box.
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Modem
By connecting a modem to your PC, you can communicate with a remote
IQAN system. It is possible to send and get applications, measure and chat.

Start by installing the modem to your PC, follow installation instructions that
comes with the modem. For information about what modem you should use,
see section Choosing a modem, on page 366. Also, check that a modem is
connected to the IQAN system.

Select modem
» Select: File > Properties... to open the dialog box Properties...

* Select modem in the list box Device for remote connection under the
Modem tab.

Connect via modem
In the System menu you will find the command for connecting via modem.

» Select: System > Connect via modem.

x

Connect to...

I Phone book

=~ |Milz Henrikszon Add... |
| Marcus Wictorsson
Krut Leiulfsrud LI
Ulrik. S andstrm =
~
Delete |

Telephone number

07094013141 |

Using device: Ericzzon RS20 Cable Modem

Lancel

Dialog box to call another modem.

Connection properties

Phone book A list with names of contacts. Click on the name to
contact and its phone number will be shown in the
Telephone number field.

Telephone number Enter the phone number to the remote modem or

select one of the previously called numbers by select-
ing in the drop-down list box.

* Click OK to connect. A dialog box shows how the modem is trying to con-
nect with the remote IQAN system.
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* Wait for user confirmation. This step depends on which master module is
used and also module properties in some cases, see section Auto answer,
on page 107.

» Start communicating. You have access to almost all the functions in
IQANdevelop that you have when you use a direct connection.

Phone book
To add a contact in the phone book click Add. If you want to Edit or Delete a
contact, select the contact in the phone book before you click at the button.

Telephone number x|
oL Mame

- INiIs Herrikszon

Telephone number

a
=N |o70g704az7

Ok I Lancel

Edit the phone book.

Export phone book

You can save the phone book if you want to use it on another computer. The
file extension is .reg.

Import phone book

To import, double-click on the .reg-file in the file manager. The names in the
.reg-file will be added to the Windows registry. If a name already exist in the
register, that record will be replaced.

No contact with the modem
If the modem fails to contact, it will automatically try again after 60 seconds.

Disconnect
When you no longer are using the modem, you should disconnect it.

» Select: System > Disconnect.
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Chat

Through the modem you can chat with the IQAN user by sending short mes-
sages.

* Select: System > Chat to open the dialog box.

Message, row 1
IHeIIo
Message, row 2

Ils the machine OK?

Timeaut
ISD s

Button text
F1 F2 F3
fvES jNO COME ASAP

Hiztory

16:03:09

» Hella

» |2 the machine OK?

< W aiting for reply: 42 seconds left

Send I Lloze

Dialog box for chat.

Chat

Message, row 1 The messages has to be split up in two rows, maximum

Message, row 2 20 characters/row.

Timeout How soon the IQAN operator has to answer the question
(in seconds). If the answer is not received within the
time limit, the system times out. In this way, the PC will
not be occupied waiting for an answer.

Enter O to send a message without requiring the operator
to reply. The buttons are not used.

Button text The operator answers by using the function keys F1, F2
and F3. In order to do this, the buttons have to be pro-
vided with answer alternatives.

History History over questions and answers that has been sent.

REMOTE MESSAGE 42
Hella
[ the machine OK?

The message as shown in IQAN-MDM.
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In this chapter, we will be treating the following:
* application codes
* licence number

e access levels

IQANdevelop can be used for several purposes with regard to a machine
application.

The main purpose is to create different applications but there is also a mea-
sure system for fault-finding for use both at the design stage and out on the
field.

We have prepared some different access levels where, for example, the
designer can extend the application by several functions for a machine while
the service personnel can only edit or send existing application files for the
IQAN system. There is also a lowest level where, in general, it is only possi-
ble to view the different application parameters. All levels can of course use
the measuring capabilities of IQANdevelop.

The access level is determined by a licence number. A licence number is not
needed for the lowest access level.

You can protect your application from unauthorized users by creating an
application code which must be entered when opening the application file in
IQANdevelop or collecting the application from the IQAN system.
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Application code

It is possible to protect an application by adding a code which must be
entered when opening that application or uploading it from an IQAN system.

Once you have entered an application code to open a protected application
file, IQANdevelop remembers it so you don’t have to enter the same code
again during that session. If you restart IQANdevelop, you must enter the
code again.

Add application code
* Open the application to be protected by the application code.

* Select: File> Application code.

Application code x|

Lancel

Add an application code.

Old code Enter the old (current) application code in the field. If
there is no old code, the field is disabled.

New code Enter the new application code.

Retype code Enter the new code again to verify it.

* Click OK to save. Cancel closes the dialog box without saving changes.

If you enter an illegal code in the Old code field or the Retype code field, an
error message is displayed giving information on what is wrong.

If the application is protected with an application code a locked padlock sym-
bol will indicate this in the status bar.

| |gDem0 crane 3.00 |Deve|0p Pro ’E |— |COM1: Onling Al

Application is protected by an application code.

Deleting an application code

You can delete a code in the Application code dialog box. Enter the old code
in the field Old code but do not enter any code in the New code and Retype
code fields. Click OK to save.
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Opening a protected application

When you open or upload a protected application, you must enter the code to
be able to access the application. You only need to enter the code the first
time you open the application after IQANdevelop has started.

Enter application code ll

Lancel

Enter application code.

Incorrect code
If you enter an incorrect code, an error message is displayed.

IQANdevelop: Error x|

Application code is not comect. Pleaze ty
agai,

Incorrect application code.

Click OK and try again.
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Licence number

The access level is determined by a licence number that is entered at installa-
tion. Previously a hardware key was used for this purpose. You can exchange
your hardware key for a licence number instead. This is done by sending your
hardware key to Parker and we will send you a licence number in return.

If you do not have a licence, you will get the lowest access level, Read.

The licence number is logged in the master module when an application is
downloaded. This way, you can always see who did the last application down-
load in a particular master module. Of course, you must keep track of which
person uses which licence number.

A typical licence number looks like this: 4C7271-0841-05-365A

Access level

For IQANdevelop, there are four different access levels Develop pro,
Develop, Change and Read. Develop pro and Develop are the highest levels in
which you create the application for the machine. Access level Develop pro
have unlimited access to all functions in IQANdevelop, plus IQANsimulate.
With the Develop level, you don’t have access IQANsimulate or to all internal
channels. The ones you don’t have access to are marked with a red padlock
symbol in the block diagram.

In the Change level, you can edit applications (to a certain extent) and in the
lowest level Read, you can generally only read application parameters. In all
four levels, you have access to [QANdevelop's measurement system to carry
out fault-finding on the system.

The access levels are as follows:

Function Read Change Develop Develop pro
Measure channels . . . .
See channel/module properties . . . .
See application info . . . .
Print block diagram . . . .
Get application from IQAN . . . .
Open/Save files . . . .
Get error/event log . . . .
Clear error/event log . . .
See function/object ol . .
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Print channels/warnings . . .
Change channel/module properties o . .
Change application comment . . .
Change application languages . . .
Send application to IQAN . . .
Update vmAC . . .
Add and delete channels/modules . .
Change application info . .
Change function/object . .
Set application code . .
Access to all functions in .
IQANdevelop

Access to IQANsimulate .

a. User defined, see section Application information, page 89.
b. Properties that affect application functionality can not be changed.

You can run IQANdevelop with a lower access level than your licence. For
further information, see section Run IQANdevelop with lower access level,
on page 307.

Storing application codes

It is possible to store application codes in an encrypted file. This enables you
to open a protected application without entering the application code. If the
correct application code is stored in your application code file, it will be used
to open the protected application.

The file will only work for the user that added the application codes in it. This
means that there is no risk of unauthorized personnel getting hold of the file
and thereby access to your applications.

It is advisable to document the application code for different applications. A
lost application code means that you will not be able to get access to that
application anymore.

Storing application codes in a file is a very safe way to distribute application
codes to many persons. You don’t have to tell the application codes to anyone,
since they are stored in an encrypted file. There is no way to read the actual
application codes stored in a file, not even for yourself.
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Add and delete application codes

Open the dialog box for adding or deleting application codes by selecting File
> Application code manager.

5
N _ Adddelete | Public key |
Count I—S
sdd.. | Dete.. |
Addsafe.. | Deleteall |

Lancel |

Add or delete application codes.

Count Number of application codes stored in the file. For
security reasons, you can not see the actual codes.

Add... Adds an application code to the file. You must enter the
new code twice.

x

MNew code

Lancel |

Add safe... Adds a safe application code to the file. See next sec-
tion for more information on safe application codes.

Delete... Deletes an application code. You must enter the appli-
cation code that you want to delete.

Delete code x|

Application code

Ok I Lancel |
Delete all Delete all application codes in the file.
OK Saves your changes and closes this dialog box.
Cancel Close this dialog box without saving any changes.

Safe application codes

A safe application code is an application code that is encrypted with your
public key. This means that it can only be used by yourself and can therefor
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be safely sent via e.g. email. No one can read the actual application code from
a safe application code, not even yourself.

To get a safe application code you must first give your public key to the per-
son who knows the real application code. That person then encrypts the real
application code with your public key and gets a safe application code, which
he/she can send back to you. You must then add it to your application code
file to be able to use. See the previous section for a description of how to do
that.

Your public key can be accessed from File > Application code manager >
Public key.

Application code manager ﬂ

N
—

Addidelete Public key |

“rour public key

Ok | Lancel |

Your public key.

Send the public key via email by clicking Send as mail which will start your
email program, or copy it to the clipboard by clicking Copy.

Creating safe application codes
To create a safe application code, select File > Create safe code.

* Select: File > Create safe code.

x

N

Step 1 of 3

Enter other uzer's public key

D5EKCKo12540KT #4004 30s Tigfc/ a

< Back | Mest » I Lloze |

Enter public key.

* Enter the other user’s public key that you have received and click Next.
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Create safe application code =

N

Step 2 of 3

Application code

< Back | Mest » I Lloze |

Enter application code twice.

» Enter the real application code twice and click Next.

Create safe application code =

N

Step 3 of 3

Generated safe application code

< Back | Tewt > | Lloze |

The safe application code.

* Send the safe application code via email by clicking Send mail or copy it
to the clipboard by clicking Copy.

* Close the dialog box or go back and create another one by clicking Back.

Run IQANdevelop with lower access level

Sometimes you may want to run IQANdevelop with a lower access level than
your licence. This is possible to do with the help of command line parame-
ters.

Command line parameter Description

/read Starts IQANdevelop with access level read.
/change Starts IQANdevelop with access level change.
/develop Starts IQANdevelop with access level develop.
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It is of course not possible to get a higher access level than your licence.

EXAMPLE
We will create an IQANdevelop shortcut with the access level Change.

* Create a shortcut of IQANdevelop and rename it to IQANdevelop
change level. See Windows help file for information on how to do this.

* Right-click on the shortcut and select Properties.
* Click on the tab Shortcut.
* Enter /change after the file path in the Target box.

I0ANdevelop change level Properties 2=l

General  Shortcut | Securityl MNefiware Versionl

§b 84N develop change level

Target type: Application

Target location: 10AN software
Enter the access level
parameter after the
file path.

Target: ram Filesh QAN softwarehlQaNdey exe fchange -8

¥ | Rur in separate memony space. || Run as different user

Start in: I"E:\Program Files\ QAN software"

Shortcut key: INone

Bur: I Mormal window j
Comment: |F|un |0aMNdevelop with access level change
Find Target... | LChange lcon... |

QK I Cancel | Apply |

¢ C(Click OK to save.

* Double click on the IQANdevelop change level icon to run IQANde-
velop. You will find the actual access level in the status bar.
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13 Measuring and fault finding

This chapter deals with the following:
* measuring with the block diagram
* measuring with the multimeter

* measuring with the graph

* measuring objects

IQANdevelop has an advanced measuring system where you can measure on
all channels.

You can measure in all block diagrams by clicking on a measure flag where
the measured value is shown when you have started the measuring.

You can also measure with the multimeter function or have the measured val-
ues presented in the form of a graph.

It is possible to measure on all channels, both external and internal.

If you want to measure on several channels on different modules at the same
time, it is advisable to use the multimeter where all "selected" channels are
shown in a list.

For more of an overview, you can get the channel’s measured values drawn up
in a graph. In this way, you can also save a measure to study it later.

If you use the graph when measuring, you can frigger on a channel, i.e. you
can enter when you want to start and stop a measure and have statistics car-
ried out on a logged measure curve.

When troubleshooting, sometimes you need to take a closer look at the output
signals. Then you can measure on the different objects.

Before you start to measure, get the application from the IQAN system.
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Measuring in a block diagram
Before you measure, get the application from IQAN.

Measuring channels from the block diagram

In every block diagram, you can measure the different channels’ values. The
channels’ name tags are equipped with grey boxes. If you click on the grey
box for respective channel, a measure flag with the measured value is shown.
More than one channel can be measured at the same time.

Before you measure,
you should get the
application from When measure is in progress, the grey box color shifts and the channel’s sta-

IQAN. tus is shown:

* green means that the measured value is OK

* yellow shows that you have entered a simulated value for the channel
or that this channel is locked

* red indicates an error, for example that the value is outside permitted lim-
its or alarm limits.

By holding the mouse pointer over a channel’s measure flag during measure-
ment a yellow text box shows the channel’s error message.

Start the measure by selecting: Measure > Start measure, press the function
key F4 or use the button Start measure in the tool bar.

Stop the measure by selecting: Measure > Stop measure, press function but-
ton F4 or use the button Stop measure in the tool bar
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QANdevelop - C:'\Program Files N software’, Applications', DemoCrane. J - |EI|1|

File Edit System Wew [Measure Help

S US4 £% K<€y o om 9 oot

by Parkar
System overviewl Graphl %[0l I LeftJoystic:kI Right Jopstick P2 Power |><F'2 Lower | HBC Hadiol Transmissionl

B m IQAN XP2-AD: XP2 Power

Al channels

Woltage in Current aut

Swing-pos. [] A P Swing [*]
Stick-pos. [] =] A PYR Swing []
Pump pressure [Bar] 5 Bl P Stick [3]
02,61 il temperature [1T] 5] 2 PR Stick [14]
. PV Telezcope [%]
Input high alarm FVE Telesoope 4]
MY Engine on

AZ MVE Engine on
=i MY Engine off
32 MIVE Engine off

Engine on [ L[]

|Tnput high alarm | @ Dema crane 3,00 |pevelop Pro @ . |comi: Measuring. .. v

Measurement in the block diagram.

NOTE
You can only use the sfop command if you have started a measure.
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Measuring with the multimeter

Measuring channels in the multimeter window

Often, you want to measure several channels from different block diagrams at
the same time. In IQANdevelop, there is a multimeter window where you can
compose your own collection of channels.

Begin by selecting the channels in the block diagrams by clicking on the
name tags’ grey boxes. To open the multimeter window, click on the Multim-
eter button in the tool bar or select: View > Show multimeter. The following
window is opened.

Multimeter |
Channel name | Valuel Uit | Status |
Fuel level BESD lie @ OK

Swing-pos. ’W * @ ak.

0il temperature 102,61 *C @ Input high alarm

J5 Swing [ #Emx @Ok

P Swing [ mE =z @ox

Engine on ’7H|gh @ Locked

Multimeter window.

The channel types are shown as per IQANdevelop’s priority ordering, see
Appendix B, on page 362. Every line has a corresponding channel. For every
channel, a channel name is shown, scaled measure value, unit and status.

If the number of channels don’t fit in the measure window, the window is pro-
vided with a scroll bar on the right hand side. It is also possible to change the
size of the window by taking the edge of the window with the mouse and
dragging it to the desired size.

Lamp indication

The lamp for status is grey until measuring starts, then the color changes to
green, yellow or red. For color explanations, see section Measuring in a block
diagram, page 310.

Highlight channels

The multimeter defaults, measures on all channel that the window contains. If
you want to select a few of them to measure on, you can highlight those chan-
nels. In that way, IQANdevelop only measures on the highlighted channels.

Right-click on desired channel and select Highlight. The channel s will be
marked with a yellow line.

To deselect a channel, right-click on it again and select Highlight. It is possi-
ble to select/deselect the channels when measuring is in progress.
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Multimeter #
Channel name | Valuel Uit | Status |
Fuel level ’7 e i@

Swing-pos. ’W * @ ak.

0il temperature ’7 T @

JS Swing [ 48z @0k

P Swing [ 3E =z @ox

Engine on ’7 @

The channels activated for measuring.

Shortcut to a channel in the block diagram

It is possible to go to a selected channel in the block diagram. All channels in
the multimeter window has a shortcut to its position in the block diagram.
Right-click on the channel in the multimeter window and select Go fo.
IQANdevelop will immediately show you the block diagram with the selected
channel.

Start/Stop measure
To start measure, select: Measure > Start measure, press the function key F4
or use the button Start measure in the tool bar.

Stop measure by clicking on the Stop button in the tool bar or press the func-
tion key F4.

Delete channel

To delete a channel from the multimeter window, click on its grey box on the
name tag in the block diagram, or right-click on the channel in the multimeter
window and select Deselect.

Reset all selected channels

The command Measure > Reset selected resets the block diagrams so that no
channels are selected for measure, or right-click in the multimeter window
and select Deselect all.

Close the multimeter window
To close the multimeter window, select: View > Hide multimeter or click on
the Close button in the top right hand corner of the window.

Open/Save settings

It is possible to have more than one setting with channels for measure. You
save every setting and can later open the desired setting for measure. For fur-
ther information, see section Save measured data, on page 327.
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Measuring objects
In a channel’s function page, you can see the objects’ measured values during

measurement.
P¥ Swing - XP2-AD, Current out Al Primary (P #
Properties  Function |
[ bulti function
I b l Select state: I b l
Contralling objects + Limiting objects +
7 J5 Swing [__1e0] T 5/ Radio [_m0.]
~ Swing P-cof___0.00] - Swing-pos.
Locking objects
(] & Max0f (] & MinOF
Contralling objects - Limiting objects -
)5 Swing [3___0.00] - Swing-pos.
+ Swing P-col__0a0| T 5W Radio ([_0.00]
oand % o
(] & Max0f (] & MinOF
Apply

Measuring objects for a current output.

Grey measuring boxes

When the master unit is calculating the objects, lazy evaluation is practiced.
This means that the master, depending on the function’s objects, only calcu-
lates the objects when necessary. For further information, see section Lazy
evaluation, page 375.

If an object is not calculated, the value box is grey.

NOTE
Measuring of objects is not possible on IQAN-TOC2.
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Engine on - XP2-AD, Digital out D1 Primary (Pin C

Properties Functionl
I~ Multi function

I 'l Select state: I 'l

Activating objects Locking objects Blocking objects

[Start button) 5 [Engine on) = {__ True] [[Stop button) 5__Falze

oand % o oand % o oand % o

Apply

Measuring objects
13 Measuring and fault finding

If an object is not calculated in the master, the value box is grey.

Multiple functions

If a channel has multiple functions, the currently active function is automati-

cally displayed. The state name is also changed accordingly.
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Measuring with the graph

The graph handles both time measuring and XY-measuring. On the page
Graph, a window is shown where the measured values from the channels are
presented as graphic curves. To open the graph page, click on its tab in the
upper left corner.

%, IpANdevelop - C:4Program Files', IQAN software', Application: . i m| ﬂ
File Edit System Wew [Measure Help
B 0S4 2% M- » 2 oot

by Parkar
System averview Graph | MDM | %P0 | kP41 | Lean | Lea |

<
2000

1500

1600

1400

1200

[ &y mode
X awiz

[Engine speed [FM] 2]

1000

Walue Time./div
11.93 08
RPH H

S00

R = = Channels {5t/ Tig/

2,15 3,30

@Demo crane 3.00 Develop Pro 25 COM1: Online

The graph page.
The page consists of two parts:

¢ the measurement window where the curves are drawn

* channel information window, containing the channels’ names and data

The measurement window

The measurement window shows measured data in the form of curves. You
can present a maximum of ten curves at the same time. The curves are color-
coded, i.e. all curves have different colors so that you can tell them apart.

The measurement window’s X axis shows the time for the measure. You can
zoom in on the window to view a smaller period of time, see section Zooming
in/out, on page 324.
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The measurement window’s Y axis shows the amplitude for the curves. The
scale for one curve at a time is shown, see section Active channel, on page
317.

The measurement window is equipped with a grid to facilitate reading. The
grid resolution in the X direction can be read in the channel information win-
dow under the Channels tab or the Stat tab, see section Channels, on page 318
or see section Statistics, on page 319.

The curves are drawn from left to right. When the curve has reached the right
edge, the window is cleared and the continuation of the curve is drawn from
the left again. After the measurement has finished, the complete measurement
is presented.

Clear log

If you have made a log, you first have to reset all measured values before you
can select new channels for measure from the block diagram. Select: Measure
> Clear log.

Active channel

You can select to have access to more specific measuring data for one channel
at a time, the "active channel"”. This means that the scale on the Y axis is
adapted to the active channel’s values and that the channel’s data is shown in
the channel information section. The name of the active channel is presented
above the channel information section.

The curve for the active channel is drawn with a thicker line in the window.
You select which channel will be active by clicking on its curve in the mea-
surement window or on its color-coded tab in the channel information win-
dow.

Channel information section
The channel information section consists of three tabs with different informa-
tion.

e Channels
e Statistics

e Trig
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Channels

Under the channels tab, there is a list with the channels you have selected to
measure on. The channel types are shown as per [QANdevelop’s priority
ordering, see Appendix B, on page 362.

There is space for a maximum of 10 channels in the list. Every channel has its
color which is shown on a tab after respective channel name.

[ Engine press [%] Active channel
] Color-coded tabs for
v w ® respective channel
\ Select to show curve in
the measurement
window

Select x/y mode and
/ channel for X axis

oz mot:leﬁ'Z
X axis
IEngine speed [RFM] 'l The last measured value
for active channel.
V,—alue < Tine ,TiLfdiv Time per division (grid
9?'889/6 DBS resolution) in the
measurement window

The channel tab in the channel information section.

By clicking on one of the color-coded tabs, the channel information section
and the measurement window are adapted to show information on this chan-
nel. This channel will then become the active channel. In the window, the
scale on the Y axis is changed so that it fits the channel’s values.

By checking the boxes before the channels’ names you select which channels
you want to be visible in the measurement window. A visible channel is also
shown with an x in the color-coded tab.

All channels in the list are measured and logged even if they are not visible.
In this way, you can select them and study them at a later occasion.

If you want to view your measured data in a x/y-diagram, i.e. use one of the
measured channels as the X axis, check the box x/y mode. Select the X axis
channel in the drop down list below.

At the bottom, on the Channels tab, there is information on:

* The last measured value for the active channel (only relevant when mea-
suring).

* Time resolution for the measurement window’s grid.
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Under the Stat tab, the active channel’s statistical values are shown. These
values are generated using markers which you position along on the curve,
see section Markers, on page 322.

|— Engine press [%]

Walue 1 ’W
Walue 2 ’W ®

Min [ 5645
I IW
Peak to peak ’W
Mean ’W
TueRMS [ 9707
4
T T
T2 9.07
T2-T1 5,25
Fall time 1.1
Time/div [ 08

Stat/\Trig/

The Stat tab in the channel information section.

Valuel
Value 2

Min

Max

Peak to peak
Mean

True RMS

T1
T2
T2-T1

Rise time/Fall time

Time/div

The curve’s value at the left marker position.
The curve’s value at the right marker position.
The curve’s lowest value between the markers.
The curve’s highest value between the markers.
The difference between Min and Max.

Mean value between the markers.

Mean value between the markers. Calculation carried
out as per true RMS.

Left marker position on the X axis.
Right marker position on the X axis.
Time between the markers.

Time between Min and Max positions.
The headings alternate between Rise time and Fall
time depending on which value is first.

Time resolution in the measurement window’s grid.
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Left marker Right marker

Peak to peak

R

Explanation of statistical values under the Stat tab.

Trig
With the trigger functionality it is possible to start and stop the measure at
certain predetermined conditions.

|— Engine press [%]
¥ Trigger on this channel

r—Start condition—————— =

Slope I 1 Megative vl
Lewvel I‘I 00.00 4
Dffset |5.UU 3

—Stop condition——————

Slope I — Mone - l
Level IU.UU %
Dffset IU.UU 3

¥ Stop after:

Trig

The Trig tab in the channel information section.

In the example picture above, the measuring starts automatically when the
value for Engine press [%] drops below 100%. Measured data before this
occurs is also saved, in this case 5 seconds before. The measuring will then
continue for 3 minutes and after that stopped automatically. The start trigger
will only work once, after it has been fulfilled it has to be activated again by
starting the measurement.
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Trigger on this channel

Trigger on this channel Select a channel and check this box to enable the trig-
ger functionality. You can only trigger on one channel.

Start condition
The settings for start condition are only available when Trigger on this chan-
nel is checked.

Slope Select slope type for the start condition.
Positive slope, the measuring starts when the signal exceeds
entered level.
Negative slope, the measuring starts when the signal drops below
entered level.
None, the measuring is started manually. Useful when you only
want a stop condition.

Level Enter the level for the start trigger.

Offset Use offset when you want to be able to see the signal’s curve
before the trigger condition is fulfilled. The offset time is 0-15
seconds.

Stop condition

The settings for stop condition are only applicable when Trigger on this chan-
nel is checked. A stop condition can either be given as a slope condition or as
a time condition.

Slope Select slope type for the stop condition.
Positive slope, the measuring stops when the signal exceeds
entered level.
Negative slope, the measuring stops when the signal drops below
entered level.
None, the measuring is stopped manually or after a specified

time.
Level Enter the level for the stop trigger.
Offset Use offset when you want to save data a short time after the trig-

ger condition is fulfilled. The offset time is 0-15 seconds.

Stop after By checking this box, the measuring will be stopped automati-
cally after a specified time. This disables the slope condition.
Enter how long you want to measure in the fields below.
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Starting and stopping measuring

To measure channels graphically, you must first select which channels will be

measured. For a more detailed description, see section Measuring in a block

diagram, on page 310.

e To start a measurement, select: Measure > Start measure, click the Start
measure button in the tool bar or press the function key F4.

If a start condition has been entered on the tab Trig, the measurement will
start when the start condition is fulfilled. A message is displayed to inform
you about this.

start trig.._________ x|

“Waiting for start trig condition.

» To stop a measure manually, select: Measure > Stop measure, click the
Stop measure button in the tool bar or press the function key F4.

If a stop condition has been entered on the tab Trig, the measure will be
stopped when the condition is fulfilled or the time has expired.

Markers

To read the value and times from a curve in the measurement window, there
are two markers which can be positioned along the X axis. By selecting the
Stat tab in the channel information section, you can find out different mea-
sured data, see section Statistics, on page 319.

Moving markers

The markers are two vertical lines which can be moved along the X axis. You
move the marker by positioning the mouse pointer on the handle and hold the
left mouse button down as you drag the marker line to the desired position
where you release the mouse button. You can move both markers at the same
time by holding down <Shift > while you move one of the markers. Also, a
marker can be positioned at the beginning/end by clicking on it while holding
down <Ctrl>.

Shortcut key to move the markers
First select the marker.

F11 Move the marker in the graph to the left.

F12 Move the marker in the graph to the right.
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Shift + F11 Moves both of the markers to the left and the right respec-
Shift + F12 tively. It is sufficient that you mark one of them.

Locking the markers
The markers can be locked in their positions. Right-click in the measurement
window and select: Lock left/right cursor.

%, ipANdevelop - C:4Program Files',IQAN software’ Applications', ' i m| ﬂ
File Edit System Wew [Measure Help
B 0S4 2% M- » 2 oot
by Parkar
System averview Graph | MDM | %P0 | kP41 | Lean | Lea |
q R Engine press [%]
Value 1 .35
Walue 2 9813 =
Hin 5E.45
Max 103,33
Peak to peak 4695
Mean 96.94
True RMS 97.07
4
T 382
T2 9.07
T2-T1 5,25
Fall time 1.1
Time./div 0.8
H
Ch s Stat
o oo ot Trig /
@Demo crane 3.00 Develop Pro 25 COM1: Online

The markers in the measurement window.

Keeping track of the markers when zooming

When only a limited part of the diagram is presented, the markers can fall
outside the displayed area. The markers’ handles show in which direction
each marker lies.

The marker’s position

|:| T Both markers are to the left on the X axis.

- The markers are on either side of the measurement window.

- ] Both markers are to the right on the X axis.
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Zooming in/out
You can zoom in on (enlarge) parts of the measure window to study the graph
in detail.

Defining a zoom area

You can easily select a section of the curve to be enlarged. Select an area by
holding the left mouse button down while guiding the cursor over the desired
enlargement area. A zoom area is built around what will be enlarged.

Zoom in time only
Position the markers on either side of the area to be shown. Right-click in the
measurement window and select: View range between cursors.

Another way to do it is to define a zoom area with the mouse as described in
the section above while holding the <Shift> key down.

Zoom out

To view the complete curves again, right-click in the measurement window
and select: Zoom out. You can also zoom out by selecting: Measure > Zoom
out or use the short command Ctri+M.

Pan in X and Y directions

Using the horizontal scroll bar along the lower edge, you can move the mea-
surement window in the X direction and using the vertical scroll bar on the
right side, you can pan the measurement window in the Y direction.

Move a curve along the Y axis

If the curves are positioned onto one another, you can move the active chan-
nel’s curve in the Y direction. Use the vertical scroll bar on the right in the
measurement window whilst holding the <Ctri> key down.

Glitch detect

Glitch detect can be useful to detect short pulses or glitches in a large log.
Without glitch detect IQANdevelop uses mean value calculation when pre-
senting large amount of data on the screen.

With glitch detect IQANdevelop presents min and max values in each point
instead of the mean value. This makes it possible to easily find glitches in
very large logs.

To enable glitch detect, right-click in the measurement window and select
Glitch detect. To disable, right-click and select Glitch detect once again.
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Print tags

Print tags are used to be able to identify the curves on a printout when you do
not have access to a color printer.

ANdevelop - C:4Program Files\ IQAN software' Applications D

File Edit System Wew [Measure Help

= HE & 3

mom M€

4

?

System averview Graph | MDM | %P0 | kP41 | Lean | Lea |
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Walue 1
Walue 2

Min

I

Peak to peak
Mean

True RMS

T1

T2
T2-T1
Fall time
Time./div

335

Stat/\Trig/

o [=]

by Parkar

Engine press [%]

97.08
EE
56,45
10339
465
56,71
56,79

4
]
9%
9%
154
12

3

Time: 2001-01-19 ...4; VYalue: 45,23 % @Demo crane 3.00

COML: Online

Print tags.

Print tags means that every curve is marked with a number which corresponds
to the channel’s position in the channel list.

Create print tags
Print tags are created by right-clicking in the measurement window and

selecting: Create print tags or select: Measure > Create print tags.

The print tag for active channel can be positioned anywhere on the curve.

Position the marker on desired position in the X direction, hold the

<Ctrl> key down and click.

Remove print tags
Remove print tags by right-clicking in the measurement window and select:
Remove print tags or select: Measure > Remove print tags.
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Adding a comment
You can add comments for a specific measurement. This will then be printed
out with the measurement data.

Header

Engine load

Appl. description.: Demo crane

Appl. version: 3.00

Start time: 2001-01-19 13:46:41
Total time: 9,95 seconds

Comment

Meazurement shows engine load.

Ok I Lancel |

Dialog box for input of your own comments.

The dialog box for comments contains the following:

Header Identifies the measurement. The header can consist of a
maximum of 25 characters.

Appl. description Application description. This is entered via File > Info,
see section Application information, on page 89.

Version Application version. This is entered via File > Info.

Date/time Date and time when the measure started.

Total time The length of the measured data.

Comment You can enter a comment of maximum 250 characters.

To store information and comments, click OK. The Cancel button closes the
dialog box without storing any changes.

Print measured data
You can print measurements you have carried out. To print, select: File >
Print. When you are using the zoom function, the zoomed window is printed.

Copy measured data to another program

It is possible to copy measured data to another program, e.g. Microsoft Excel
or Microsoft Word. After a measure, select Edit > Copy. Measured data is
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copied as text, i.e. you get the measured values for the curves in a table. In
Excel, you can then create your own diagrams.

Save measured data

After a measure has been carried out, the measured data can be saved as a
data file. Saved data can be read and shown at a later occasion. Select: File >
Save as. The file is saved with the suffix .idl.

The size of the file depends on how many channels the measure has been car-
ried out on. When measuring 10 channels (i.e. the maximum number of chan-
nels), approx. 47 kB/min is stored (approx. 2.7 MB/h). The maximum time
for measure is limited by how much internal memory you have available.
When the internal memory is full a message is shown and the measure is can-
celled.

Show measured data previously saved

Measured data saved to a data file from a previous measurement can be
opened and shown again. Get measured data from a saved data file by select-
ing: File > Open or click the Open button in the tool bar.

Settings of graph properties
You can set up your measure window yourself with regard to color settings
and if you want the grid to be shown or not.

Right-click in the measurement window and select: Graph properties or
select: Measure > Graph properties...

Graph properties
Graph propetties x|

| Lines I

P
—~ |+ Show grid

—  Background color

.

Grid color

_— e |
Ok I Lancel |

Dialog box for graph properties.

Show grid Check to show a grid in the measurement window.

Background color The measurement window’s background color. Click
on Select, to show the dialog box for color selection.

Grid color The grid’s color. Click on Select, to show the dialog
box for color selection.
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Line width

Graph properties ﬂ

1 . Graph |
-~ - Line width

— |1—;|
= =

- ~  detive line width
7/ S =
=

Ok I Lancel |
The Lines tab in the dialog box Graph properties.

Line width Enter the line width of the curves in the measurement
window (except active curve). There are four different
thicknesses.

Active line width Enter the active channel’s line width. There are four

different thicknesses.

Channel properties

To change a channel’s properties, click on desired channel tab in the channel
information and select: Measure > Channel properties or right-click on
desired channel name in the channel list. The following dialog box is shown.

Channel propetties x|

Channel properties

Color The color which the curve is drawn with. If you click on
Select, the dialog box for color selection is shown.

Min The lower value for the scale on the Y axis.

Max The higher value for the scale on the Y axis.
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IQANSsimulate is a tool for simulating expansion modules for IQAN™ con-
trol systems.

IQANsimulate is a Windows®-based program that uses CAN to communi-
cate with the master module, IQAN-MDM. The master module cannot tell
any difference between IQANsimulate and real expansion modules.

You use the same application file as the one that is downloaded into the mas-
ter module. If you don’t have the application as a file you can get it from the
master with IQANdevelop.
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Installation

Before you install IQANsimulate, please install a National Instruments CAN
card in your computer. [QANsimulate will not work without the CAN card.
Follow the instructions in National Instruments’ installation guide.

NOTE
When you are in the process of verifying your installation of the CAN card,
make sure you assign the name CANO to the CAN card.

Installing IQANsimulate
IQANsimulate can be installed via CD or via the Internet, www.igan.com.
IQANsimulate is included in the common IQAN software installation.

...from a CD-ROM
Follow these instructions to install I[QANsimulate from a CD-ROM:

* Insert the CD into your computer's CD-ROM unit. The installation pro-
gram starts automatically. If not, open the CD-ROM unit in the Explorer
and double-click on Install.exe.

* Follow the instructions in the installation program. If you do not under-
stand something, click on the Next > button or press Enter to continue the
installation.

* When the installation is complete, click on Exit. Start IQANsimulate from
the Start menu under Programs->IQAN software.

...via the Internet
You can always download the latest upgrade of [QANsimulate from our home
page, www.igan.com.
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Connecting the CAN cable

Connect the CAN cable between the National Instruments CAN card in your
computer and the IQAN-MDM as shown by the figure. Connect the ac/dc
converter to a power outlet. If you are simulating a TOCS system you will
have to connect your TOCS instead.

IQAN-MDM

Schematic illustration of how to connect your system.

The size of the ac/dc converter is determined by your system configuration. If
you are connecting a master solely, see the corresponding data sheet for the
correct power rating. The publication number for the IQAN-MDM data sheet
is HY17-8317/UK

NOTE
The ac/dc converter must have a dc-plug (@2,1mm) with the following con-

figuration:

e[

o—(o—0

Configuration for dc-plug.
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Safety regulations

This chapter contains regulations to improve safety when you use IQANsim-
ulate.

Warning symbol
Note that all warning symbols in the manual also refer to safety precautions.

This is what a Testing the application for machine
wa:::,nkz 7?:(21'bol Although IQANsimulate is used to verify the functionality on IQAN applica-
) tions, running the application in IQANsimulate does not guarantee a fault free
application.

A risk assessment should be carried out with regard to function and unpre-
dictable occurrences. We refer to the standard for the Machine directives.

ATTENTION
IQANsimulate shall NOT be used in conjunction with real expansion units
mounted in a machine.

ALWAYS CONSIDER SAFETY WHEN DEVELOPING AND TESTING THE APPLICATION.
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Getting started

The main window

IQANsimulate is a tool for simulating expansion modules for IQAN control
systems. Each expansion module is represented by a module panel. For fur-
ther information about the module panels, see section The module panels,
page 337.

IQANSsimulate is an excellent tool for testing and evaluating your application.

You are able to interact with the master unit in real time and can verify the
response from the modules.

* . IQansimulate G3 second edition - C:\Program Files), IQAN software’ Applications D - |EI|5|
File System Wiew Help
T '—’
| o f e
by Parkar
B QAN Lz-AD: Left Joystick
AWoltageinputs— - Digital input: ~Diirection Digital output:
A =] A& B c D E H Z A
s [ FEEE [ TR
2 : = | o5 stk ]
- - F G H 1 - B I =
o T e R
T Fe B
~Woltage inputs— ~Digitalinpu ~Direction Digital cutput
A E A B c D E H W z &
= = = =
O IR R [ I’
=) = I: | _I | J =) = =
I 17 f= |
~Woltage input: ~Fredq.input Current cutput APy out Digital output:
A B c u] A E A C D A A B+ E- & B C D
" = s |' : |' H [ o=

e b EE
I--ﬂ |49 a7 47 I I o 3EE o

~Voltageinputs - Freq.inputs———, ~ Current output Py out Digital outputs——
A B [ o & =] A B [ n] B A B+ B- A B C D
|' - ";: |' |' - " - " - o
114,00 40,00 306 24,81 I I a [T T
im 1QAN XR: OEM Radio
[35 Stick [%] [Democrane festate 3,00 | [0 [CAN: OK 7

The main window in IQANsimulate.

In the main window, you find all the commands in the drop-down menus in
the menu bar.

At the bottom of the window, there is a status bar which shows application
description, channel name and communication status.
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The menu bar

File

Under the File menu, there are the usual functions, such as Open and Save,
but also special functions as Import/Export Settings and Automatic

Update.
Open Ctrl+O Opens an applications. File types that can be
opened: .iqt, .idt, .ist, .idl.
Save Ctrl+S Saves the application as an IQANsimulate file (.ist-
file).
Save as Saves the application with desired file name.
Import settings ~ Ctrl+I Import settings, such as momentary buttons and
channel values, see Import and export settings,
page 345.
Export settings  Ctrl+E Export settings to a settings file (.iss-file), see
Import and export settings, page 345.
Use Auto- Check for automatic updates of applications being
matic Update downloaded with IQANdevelop, see Automatic
update, page 346.
Exit Alt+F4 Exits the program.
System

Under the Systerm menu, you will find system integrating functions.

Start playback  F4 Starts playback of a log file.

Link to Excel Ins Adds a link to Excel.

Reset all links Resets all Excel links.

Update F2 Focus IQANdevelop on the selected channel.
IQANdevelop

Restart master

Reacquire
TOCS

Restarts the MDM module without breaking the
power.

Enables the TOC8 module to communicate with
IQANsimulate.
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Under the View menu, there are functions concerning the visual layout.

Language 1 Select language 1 for presentation of channel
names in module panels.

Language 2 Select language 2.
View links Show the current links to Excel.
Adjust Win- Cul+A Adjusts the main window for a perfect fit to the
dow modules.
Minimize Ctrl+M Minimizes all the modules and adjusts the window
Window to accommodate the new size.
Reset All Ctrl+R Reset all simulated error values in IQAN simulate,
Errors see Automatic update, page 346

Help

Under the Help menu, there are functions to get help in different ways.

Contents

About...

F1

Launches the user manual as on-line documenta-
tion in digital format.

Information box about IQANsimulate. Shown here
is e.g. information about the licence and the pro-
gram version.
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The tool bar

The tool bar contains buttons for file managing and the playback function.

= B | » o J <—F‘%— Progress bar

by Parkar

File functions
The buttons for the file functions contain the usual Open, Save functions.

Open an existing application.

Save application.

4
Lz}

Playback functions
With these buttons, you can start or stop the playback of a log file. Use the
Progress bar to manually change the playback position.

Start playback. The button is enabled when there is a log file open.

»

Stop playback. The button is enabled when playback is in progress.

The status bar

Traffic indicator

Channel name Application description Status lamp
/ Connection status
\Angle, boom [°] |Reach stacker 1.00 |CAN: OF v

The status bar consists of five smaller fields where diverse information is
shown.

In the first field from the left, the name of the selected channel is shown.
The name of the present application is shown in the second field.
The third field indicates any traffic coming in on the CAN bus.

The fourth and fifth field show status for the connection to the master. During
connection, the status lamp in the fourth field is green. If no messages are
received from the master module this lamp will turn yellow. To close the con-
nection, click on the status lamp. By clicking it again, the connection will
reopen.
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The module panels

General

Each expansion module in an IQAN system is represented by a panel in the
main window. The module panel contains controls for every input channel
and indicators for every output channel on the module.

Power Module
Status  YPe Module Underline character
index and name

Channel index letter ~ Module header

EsEa QAN XP-AlL: Driver's Dash

Woltage in Freg.inpu Current cutpul Digital cutpu
A

|E ’9 ’E ’E ’E f ’?
T : [ IR
lso_lTlaz_l_l_l_l_l_ E R T T T SR

XP module.

—[—|m

Module header

At the top of the panel, the module header indicates whether that panel has
focus. Module type and index are also shown. To the left in the header field
there are two lamps that display the module power and status. The left lamp
shows power status, green equals on. The right lamp can be either green, yel-
low or red depending on module type and status, see section Error and status
codes, page 349.

Minimizing the panel
You can minimize/maximize a panel in two different ways:

* by double-clicking on the header of the module
* with <Ctrl+Space>

Disabling modules
Enable/disable a module by right-clicking inside the v Enabled SN
module header and selecting Enabled in the popup menu. Temperature ot

.. . . WREF ermor
This is equivalent to turning the power on and off on a AT
physical module as it stops responding to the system
when it is disabled. This can also be done with <Ctrl+N>.

Navigating among the channels

Select a channel by clicking on the desired channel with the mouse or by
pressing Tab to move between them. The name of the selected channel is dis-
played in the status bar.
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If you want to go quickly to a certain group of input channels, use <Alt> + the
underlined character in that certain group’s name.

If you want to go quickly to a certain channel, use <Ctrl+Shift> + the channel
index letter.

Appearance
The panels are modelled with all the capabilities of the real modules.

XP
IQAN-XP has 8 voltage inputs, 2 frequency inputs, 6 current outputs and 8
digital outputs.

Undefined channels

] IGAN XP-AD

Yaoltage inpul

0
=
k=

[
E
M- ] =
E
I

I
£
&
I
@
=3

245

XP layout.

Xs
IQAN-XS has 10 voltage inputs, 16 digital inputs and 4 digital outputs.

Undefined channels

11 IGAN X5-A0

J K

Sl === =

Lx
IQAN-Lx has 2 voltage inputs, 10 digital inputs, 3 directional inputs and 1
digital output.

s IGAN Lx-AD
i igitalinpul irection i

Lx layout.
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IQAN-XP2 has 4 voltage inputs, 2 frequency inputs, 4 current outputs, 2
pulse width modulation outputs and 4 digital outputs.

= IQAN XP2-AD

Yoltage inpul Freg inpu Current cutpul Pt cu Digital cutpu
& ] A B C D B+ A Be B

DB COFERATarr ™

XP2 layout.

XR
IQAN-XR has 10 voltage inputs and 16 digital inputs.

== I3AN XR

Yoltage inpul Digital inpu

“ f { { E { [ e e P aaaan
11 FLT 0T rererer
l_l_l_l_lss_l_lo_lo_lzs_lo_
XR layout
XT2

IQAN-XT?2 has 10 voltage inputs, 3 frequency inputs, 2 current outputs, 3
pulse width modulation outputs, 6 digital outputs and 1 EGAS output.

mmmm QAN XT2-A0D: Engine
i red. inpul

XT2 layout.
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J1939

The J1939 module is not a physical module but a part of the IQAN-XT2. It is
automatically created if any of the following J1939 channels are present. The
J1939 module has 24 analog inputs, 8 digital inputs, 16 analog outputs, 8 dig-
ital outputs and one throttle out (JGAS).

Emmm 11939 device on Engine

[_ r_ [g [§ rg [_ {_ | [j {§ {_ {_ {_ {_ {_
- OO - T ) ) B
1300 .|zu_|zs_ w5 [0s [0 [sre [+0 ISF_I_I_I_I_I_I_
TEEEERE
O O O S S S S S St el SRR
rrrrrrrr—

J1939 layout.

You can simulate engine messages through the Engine diagnostic... popup
menu alternative on the J1939 module. Select the FMI and SPN number you
want to simulate and check the severity of the error. You must have one sever-
ity level selected in order to set an error. Press Send to send the message a set
the error. Use the Clear button to clear the error flags and send a message
clearing the error. Clearing the error can also be done by unchecking all the
severity levels and pressing Send again.

* . Engine diagnostics ﬂ
DL I" Mafuncton @ py[i57
¥ Bedstop @ 116 Brake Application Pressure ;I
[~ Ambers aming @ 117 Brake Primary Pressure ey
I Brotect @ 118 Brake Secondary Pressure

119 Hydraulic: R etarder Pressure

120 Hydraulic: Retarder il Temperatu

122 Engine Retarder Percent

123 Clutch Pressure

124 Transmission Oil Level

2 Enratic of intermitkent 126 Transmigzion Filter Differential Pre
= bi

3Voltage above normal 127 Tran 0

4% altage below nomal 129 Injector Metering Rail 2 Pressure [
5 Current below normal 130 Power Specific Fuel Economy

G Current above nomal 131 Exhaust Back Pressure

7 Out of adjustment 132 Mass Air Flow

3 Abnormal frequency 133 &verage Fuel Rate

9 Abnormal update rate 135 Fuel Delivery Pressure [Absolute]
10 Abnormal rate of chang 136 Awumiliany Wacuum Pressure Readir

11 Root cause not known, = | | 137 Ausiiay Gage Pressure Reading | » |

Send I LClear | Done |

Engine diagnostic window.
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NOTE
Not all engine manufacturer support all SPN numbers.

TOC8

IQAN-TOCS has 10 voltage inputs, 10 digital inputs, 4 frequency inputs, 2
current outputs, 3 pulse width modulation outputs, 6 digital outputs and one
alarm output.

= IQAN TOCE

Iz f% B EEEE f%ﬁ(%r
111t == TE
P e

TOC8 layout.
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The channels

Description of how to handle the different channel types in the program. Con-
trols for channels that are undefined in the application are disabled. They are
greyed out and insensitive to all manipulation.

Inputs

Voltage inputs

A voltage input consists of a track bar and an edit box. The track

bar is scaled according to the corresponding channel’s scaled min
and scaled max values. Set the value in one of the following ways:

¢ move the slider with the mouse.

* press <Arrow Up>/<Arrow Down> keys or <PageUp>/<Page-
Down> for larger steps.

* type a value and press Enter.

Simulate short circuit to -VREF or +VREF by right- Shart cicuit to VREF
clicking on the voltage input and select Short circuit to - Shorcieutto HVRER
VREF/Short circuit to + VREF in the popup menu. Select
again to remove short circuit. Reset to error value sets the voltage input to the
defined error value.

Beset to enar value

If there is no slider and the edit box is greyed out, the channel is not defined
in the present application.

Digital inputs

A digital input is represented by a button with a lamp. It pigalipus
can be activated and deactivated with the mouse or by === | ||
pressing <Space>.

The button is by default alternate, which means that it FETT
locks in the bottom position when pushed. It can be set to
momentary by right-clicking on the button and selecting
Momentary in the popup menu that appears. Momentary means that the but-
ton is non locking.

If there is no lamp on the button, the channel is not defined in the present
application.
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Frequency inputs

A frequency input consists of a track bar and an edit box. The Freputs——
track bar is scaled according to the corresponding channel’s [z [:
scaled max value. r [ :
Set the value in one of the following ways: o E
e

e move the slider with the mouse.

* press <Arrow Up>/<Arrow Down> keys or <PageUp>/<PageDown> for
larger steps.
* type a value and press Enter.

If there is no slider and the edit box is greyed out, the channel is not defined
in the present application.

Directional analog inputs

A directional analog input consists of a track bar and an edit  [fErEsE——————
box. The track bar is scaled from -100% to +100%. Set the F: |z: i :
value in one of the following ways: r r ’V

e move the slider with the mouse.

* press <Arrow Up>/<Arrow Down> keys or <PageUp>/
<PageDown> for larger steps.

* type a value and press Enter.

The slider is by default not spring loaded, which means that it keeps its posi-
tion when it is released. It can be set spring loaded by right-clicking on the
slider and selecting Spring loaded in the popup menu that appears. Spring
loaded means that the slider returns to zero when released.

If there is no slider and the edit box is greyed out, the channel is not defined
in the present application.
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Outputs

Current outputs
A current output consists of a bar graph and a label which Curent outputs |
shows the output value in mA. If the label is missing, the
channel is not defined in the present application.

ST
[
)

I

Simulate an overload or an open load by right-clicking on
the current output and select Overload/Open load in the
popup menu. In order to reset the Overload error you will
have to zero the output value on the channel.

o
=1
@

NOTE
Multi mode is not supported. Hence, settings for mode 1 apply.

Digital outputs
A digital output is represented by a green lamp. High output is Digaloutputs——
indicated with the lamp lit. -

If the lamp is grey, the channel is not defined in the present
application.

PWM outputs

A pulse width modulation output consists of two bar-  rume
graphs and labels which show the output value in per- S =
cent. The dual functionality of the PWM output can be |7 |7 |7 |7 |7 |7
used independently, hence the two bar graphs per

channel. If the value label is missing, the channel is W 0 0 W 0 ¢
not defined in the present application.

NOTE
Multi mode is not supported. Hence, settings for mode 1 apply.
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Using IQANsimulate

In this section you will be given a description of how the program is intended
to be used. This will help you get started with the program.

Preparation

First, you will need an application to simulate, created with IQANdevelop.
Start IQANdevelop and open your application. Then download it to the mas-
ter. Now, start IQANsimulate and open that same application.

Working procedure

IQANsimulate has now restarted your master unit and is communicating with
it. Now is the time for you to start testing your functions. As you change the
input values of the modules in [QANsimulate you will se how the outputs
change in accordance with your functions.

If you find an error in your application, switch to IQANdevelop and review
your function’s composition to find the error.

When you have found and corrected the error, save and download the applica-
tion to the master unit again. Reopen the newly saved application in IQAN-
simulate again.

It is important that you save the changed application in IQANdevelop in order
to reopen it with [QANsimulate.

ATTENTION

It is very important that you have the same application in the master unit as
you have open in IQANsimulate. If you don’t have the same application in
the master unit as you have in IQANsimulate, [QANsimulate will behave in
an unpredictable manner.

Functions

Switch between the different panels by clicking on the panels’ headers. This
is also done by using <Ctrl+Tab>, in the forward direction, and
<Ctrl+Shift+Tab>, in the backward direction.

Import and export settings

These functions will help you to save and open settings that you have done in
your application during your work with IQANsimulate. These functions oper-
ate on a settings file type. For more information on this file type, see , page
355. Typical use will be exporting settings before correcting errors in the
application with IQANdevelop and later use import settings to quickly go
ahead with testing again. The settings file also contains any Excel links that
you might have.
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Automatic update

IQANsimulate is capable of synchronizing its current application to IQANde-
velop when they are run on the same computer. Activate this feature by
checking the Use Automatic Update menu item in the File menu. This allows
IQANsimulate to automatically load any application that is gotten from or
sent to the master with IQANdevelop.

Updating IQANdevelop

This function changes the selected channel in IQANdevelop to the one
selected in [QANsimulate. This is especially useful together with the naviga-
tor in order to se how channels are interconnected to each other. The function
is found in the System menu and on the channel’s popup menu. This function
is only available if you are running IQANdevelop at the same time.

Simulating module errors

If you right-click in the header of a module you will geta v gnabied Cilen
popup menu with a number of errors that can be simu- Temperaturs error
lated. Selecting one of the errors will set the correspond- = *H==r

ing error on the module. Not all error types are available

on all modules, see Error availability based on module type, page 349.

Resetting the module errors

Clearing a specific error is done by simply selecting that error again. To clear
all simulated errors from all of the module panels, use the Reset All Errors
function in the View menu. This can be useful if your application is not
behaving as expected, see section Troubleshooting, page 353.

Playback

If you open a .idl file in IQANsimulate you can run a playback of the log. You
start and stop the playback with the speed buttons or F4. Hereby you can
watch the inputs as they change simultaneously. The master will change the
outputs accordingly.

ﬁ' E .’ (= Ii - '_If ; }\—_F Progress bar
g T by Parkar

Use the progress bar to change position in the log file.

You may change the play back position by moving the handle in the progress
bar. If you have the graph showing in IQANdevelop you can also follow the
progress there. This function can be useful when troubleshooting your sys-
tem.

User manual, IQANsimulate

346



Using IQANsimulate
14 I1QANsimulate

ATTENTION
IQANsimulate shall NOT be used in conjunction with real expansion units
mounted in a machine.

Excel

If you have Microsoft Excel installed on your computer you can use it in con-
junction with IQANsimulate to feed back channel values to an input channel
in your application in IQANsimulate. Both input- and output channel values
can be sent to the Excel spreadsheet, but only input channels can receive val-
ues from Excel.

Select a channel that you want to use in IQANsimulate. Select System->Link
to Excel or use the popup menu of the channel to bring up the Link channel to
Excel dialog window.

. Link channel to Excel x|

Usze channel P Swing

" az nomal

T | % &z autput to cell
Iitp IB.I_

~ |7 ta aet input from cell

[~ Output as percent
¥ Integrating  Time to maxIB.DD FEC

Ok I Lancel |

Select how you want to use the channel with Excel.

In this dialog you can choose to use the selected channel:
* as normal.

e as output to cell X.

* to get input from cell X.

Use as normal means that the selected channel will be disconnected from any
Excel activity.

Use as output means that the value from the selected channel will be written
to the Excel cell.

Use to get input means that the value from the Excel cell will be used as input
to the selected channel.

Select the Excel cell you want to use by entering the cell reference in the edit
box. A cell reference is composed by a letter and a number, e.g. A2, F13 etc.
You can also select a cell in the spreadsheet in Excel, the cell reference in the
edit box will then be updated to the selected one.

Output channels can only be used as output. E.g. a current output channel can
only be used as an output to Excel. The last alternatives in the dialog window
will then be unavailable.
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The Output as percent check box only applies to current outputs and makes
the output scale in percentage instead of absolute values. The output value
then ranges from -100 to 100.

The Integrating check box makes the output channel integrated over time
instead of showing the actual current or digital output. This option applies to
digital and current outputs. The Time to max edit box determines the time it
will take for the output to assume the maximum output value when the output
is driven fully.

IMPORTANT
It is important that you have an equation in the spreadsheet that calculates the
value that is used as input to a channel in order to make it work properly.

A channel that is used as output can contribute to many calculation in the
Excel spreadsheet, but a channel that is used as input can only obtain its value
from one Excel cell.

You can only use 20 channels as inputs.

If you want to remove all your Excel links select System->Reset all links.

Simulating a TOC8

In order to simulate a TOC8 module, you will, of course, need to have a
TOCS application. But you will also need to have a TOC8 hardware module
connected to the CAN bus instead of an MDM. When the TOCS is connected
to the CAN bus and the TOCS is powered and running in normal operation,
indicated by a yellow blinking, you will need to reacquire the TOCS. To do
this, select System->Reacquire TOCS. The TOCS should now be blinking
with a red light instead, indicating that the TOCS is in simulate mode. Pro-
ceed as normal.
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Error and status codes

The right lamp in the module header shows the status of the module with a
flashing light. Not all codes listed apply to all modules, for example the XS-
module does not have a temperature error, see table below.

Error availability based on module type

Error type XP Xs Lx XP2 XR XT2 TOCS8

Temperature error o . . . .

VREEF error . . o . o o

+BAT error . . . o .
NOTE

The XP2 and XT2 have 2 individual VREF’s and their errors are simulated
through the voltage inputs’ popup menu.

XP- and XS-module

Status code

Blink (red light)

Normal (no error) I e R e
I/O and voltage errors i M

Low/High temperature LIl LIl

CAN error mEmEE mEmEE

VREF error
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Lx-, XP2- and XT2- module
Status code

Normal (no error)
Freeze

Test mode

Error code

I/0 and voltage errors
Low/High temperature
CAN error

Hardware error
Address error

Software error

Error and status codes
14 I1QANsimulate

Blink (yellow light)
e e I A
1 [

SR [ s ) I

Blink (red light)

XR-module
Status code

Normal (no error)

Blink (yellow light)
e e I A

Error code

Radio error
Emergency stop
Battery low
Address error
CAN error

Blink (red light)

[ [

NOTE

Because the XR-module is a 3rd party product and not obligated to have a sta-

tus indicator, IQANsimulate indicates status according to the table above.
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TOC8 module
Status code

Normal (no error)

Error and status codes
14 I1QANsimulate

Blink (yellow light)
e e I A

Error code

Normal
(simulate mode)

Input errors
Output errors

VREEF error

Voltage and checksum
error

Low/High temperature

Blink (red light)
S L O

1
1
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Application codes
In this chapter, we will be treating application codes.

IQANsimulate leans on the applications made with IQANdevelop and is
therefore supporting application codes.

Application code

In IQANdevelop it is possible to protect an application from unauthorized
users by creating an application code which must be entered when opening an
existing application.

Opening a protected application

When you open a protected application in IQANsimulate, you must enter the
code to be able to access the application. You only need to enter the code the
first time you open the application after [QANsimulate has started. If you
close IQANsimulate and then open the application again, you must enter the
code again.

» Select: File > Open.
Select the application file to be opened.

Before the application is opened, the following window is displayed.

Enter code EHE

Application code

Ix " >1
Ok I Lancel |

Dialog box to enter the application code.

* Enter the code and then click on OK.
If you enter an incorrect code, an error message is displayed.

I3ANdevelop: Error [ %]

N b r Application code iz not comect. Pleaze by again.

Error message for incorrect application code.

Storing application codes

Application codes can be stored in a file so you don’t have to enter them
every time you open a protected application. [QANsimulate uses the same
file as IQANdevelop. See “Storing application codes” on page 304 for more
information.
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Troubleshooting

General troubleshooting when working with IQANsimulate. Please read
National Instruments’ documentation for troubleshooting the CAN interface.

No contact with master
Make sure that:

* the National Instruments CAN card is correctly installed. We refer to NI-
CAN diagnostics that was installed with the CAN-card (see National
Instruments’ documentation).

* you are using the latest NI-CAN drivers, found at www.ni.com.

* if you are running on a laptop there is not any interrupt (IRQ) conflicts. It
usually happens if you have an IR-port that is in use. Try disabling that
one and restart.

e the cable is OK and connected (the CAN card has the same connector as
the RS-232 port, 9-pin D-sub, do not mix them up).

* the master power is on.
* the correct application is downloaded to the master.

If you are experiencing that the CAN communication is not working although
you have a green status lamp, try disconnect and reconnect the CAN bus, i.e.
click the status lamp twice. Especially if the XP2 or the XT?2 is offline try to
restart the MDM by selecting System->Restart master.

Unstable contact with master
Make sure that:

* o other programs are running on your computer.

* your computer is fast enough, at least Pentium 100MHz for normal use,
and at least Pentium III class for use with Excel.

* you have enough memory installed, at least 32 MByte.

* you are not running on batteries if you have a laptop (can slow down the
computer).

* if you have to run on batteries, power management is off.

» the CAN bus is properly terminated (see National Instruments’ documen-
tation).

Application does not work as expected
Make sure that:

* both IQANsimulate and the master unit use the same application file.

* every input has a valid value.
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e all modules are enabled.

* you are not simulating errors, such as low/high temperature.

Excel does not work (as expected)
Make sure that:

* you are using MS Excel 97.

* previous excel instances are not running in the background. This is done
via the task manager. Quit IQANsimulate then terminate all processes
called "excel’ via the task manager. Restart IQANsimulate.

* your computer is fast enough. A Pentium III class computer is recom-
mended for successful use with Excel in all cases.

* you are referencing the correct cell.

* you are not editing excel while integrating.
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File types IQANsimulate

The settings file [.iss]
The settings file is used to save settings in [QANsimulate. These settings are
saved for all of the channels on all of the modules.

The settings file, .iss, contains:

* application description

* module enabled

* module state: normal or minimized

* temperature error

* VREF error

e +BAT error

* voltage input states: normal or short circuit
* digital input states: normal or momentary

e current output states: normal, overload or open load
* directional input states: normal or springing
* channel values

e Excel links

The application and settings file [.ist]

The application and settings file is used to save the application and its settings
in one file. Then you will have a set of settings that automatically always will
apply when you open the application.

The application and settings file, .ist, contains:
* application data (same as an .idt-file, see IQANdevelop manual)

* settings (same as an .iss-file, see above)

ATTENTION

If you have opened an .idt file in IQANsimulate and saved it as an .ist file and
then update the original .idt file with IQANdevelop, the .idt part in your .ist
file will not be updated. Consider the export settings function as an alterna-
tive.
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Shortcuts

Ctrl+A adjusts the window to the current size of the mod-
ules

Ctrl+E export the current settings to a file
Ctrl+I import settings from a file
Ctrl+N enables/disables the active module
Ctrl+O opens a new application file
Ctrl+R reset all simulated error values
Ctrl+S saves the current application + settings
Ctrl+Space minimizes/maximizes the active panel
Ctrl+Tab changes the active panel to the following panel
Ctrl+Shift+Tab changes the active panel to the previous panel
F2 focus IQANdevelop on the selected channel
F4 starts playback
Alt+F4 exits IQANsimulate
Ins adds a link to Excel
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Status-, warning- and error messages

In IQANdevelop, many status-, warning- and error messages are shown to
give the most possible information about the situation.

The messages are color coded with respect to the seriousness of the message.
If IQANdevelop shows an error message, the actual indicators such as mea-
sure flags and status lamps turns red:

Status messages
Ok messages
Warning messages

Error messages

Grey
Green
Yellow

Red

Grey status messages

Not evaluated

Status unknown

Not all objects are calculated due to the fact that the
master uses lazy evaluation.
For more information, see Appendix F, on page 373.

Applies to Diagnostic for the module. Upon detection
of an error on one of the diagnosed values, status
unknown is shown on the remaining values.

Green OK messages

OK

Everything is Ok.
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Yellow warning messages

Simulated The channel’s value is simulated.
Locked The channel’s value is locked by a locking object.
Halted Log is full, no more records will be stored before

Low temperature
High temperature

Critical temperature

Low supply voltage
High supply voltage
Critical supply

RTC not connected

Radio battery low

X-axis error

Y-axis error

7Z-axis error

Zero point inner error

Zero point outer error

restart.
Low temperature for current module.
High temperature for current module.

The module’s temperature is higher than the allowed
maximum temperature.

Low supply voltage to the current module.
High supply voltage to the current module.

The supply voltage is higher than the allowed maxi-
mum supply voltage.

The real time clock in the master has no supply volt-
age.

Applies to the Radio module. The battery voltage in
the radio module is low.

Applies to IQAN-Lx. The signal from X-axis is erro-
neous.

Applies to IQAN-Lx. The signal from Y-axis is erro-
neous.

Applies to IQAN-Lx. The signal from Z-axis is erro-
neous.

Applies to IQAN-Lx. Internal error in the lever. Center
position indicator is erroneous.

Applies to IQAN-Lx. Internal error in the lever. Center
position indicator is erroneous.

Start block Applies to IQAN-Lx.The start block in the lever is
activated.
Utilization high The utilization of the master module is high. Applica-
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Red error messages

Input low alarm

Input high alarm

Input low error

Input high error

High frequency error

Output low

Output high

Dual direction

Dual function

Division by zero

Calculation overflow

Negative square root

Multiple modules with
same address
Undefined channel

Undefined module

Internal checksum error
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The error message is shown if the input value falls
below the low alarm limit.

The error message is shown if the input value rises
above the high alarm limit.

Applies to Voltage in. Short-circuit to ground is the
probable cause.

Applies to Voltage in. Short-circuit to VBAT is the
probable cause.

Applies to Frequency in. The frequency is too high
and cannot be measured.

Applies to Current out. Assumed that current check is
chosen, this message is shown if the return current is
lower than the set value.

Applies to Current out. Assumed that current check is
chosen, this message is shown if the return current is
higher than the set value.

Applies to Current out. Both the positive and the neg-
ative direction is activated at the same time.

Applies to all outputs. Activation of both the primary
and the secondary output happen at the same time.

Applies to Mathematical analog. The error message is
shown if division by zero occurs.

Applies to Mathematical analog. The error message is
shown if the final result for the channel is too big.

Applies to Mathematical analog. The error message is
shown if the square root of a negative number is
requested.

Two or more modules on the same CAN bus have the
same address.

A new channel has been added and the application is
not sent to the master.

A new module has been added and the application is
not sent to the master.

Internal error in the current module.
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No contact
Disabled

CAN bus polarity error

CAN high, short circuit
to GND

CAN high, short circuit
to VBAT

CAN low, short circuit to
GND

CAN low, short circuit to
VBAT

VREF error

Sender/Receiver address

€rror

General radio failure

Radio emergency stop

Channel specific error

Channel error

Channel not available

Channel time-out

Reserved

Active

VREF E-Gas error

E-Gas error
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The master has lost contact with the module.
A module is disabled via the master’s display.

The +/- connections for the CAN bus have been
mixed up. Obsolete.

The connection CAN-H, on current module, has been
short circuit to ground. Obsolete.

The connection CAN-H, on current module, has been
short circuit to the battery plus. Obsolete.

The connection CAN-L, on current module, has been
short circuit to ground. Obsolete.

The connection CAN-L, on current module, has been
short circuit to the battery plus. Obsolete.

The reference voltage on current module is erroneous.

Applies to the Radio module. The sender or receiver
has wrong address.

Applies to the Radio module. Unspecified error is
detected on the radio module.

Applies to the Radio module. Emergency stop is
detected on the radio module.

Applies to J1939 channels. See manufacturer specifi-
cation for more information.

Applies to J1939 channels. See manufacturer specifi-
cation for more information.

Applies to J1939 channels. See manufacturer specifi-
cation for more information.

Applies to J1939 channels. See manufacturer specifi-
cation for more information.

Applies to J1939 channels. See manufacturer specifi-
cation for more information.

Applies to J1939 Lamp indicator. Message is shown
when lamp is lit.

Applies to IQAN-XT?2.

Applies to IQAN-XT2.
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Utilization critical The utilization of the master module is critical. Appli-

cation must be optimized.

SAE J1939 messages
In IQANdevelop are all the below described error messages specified as red
error messages.

FMI

0

10
11
12
13
14
15
16
17
18
19
20-30
31

J1939 standard error message
Above normal, most severe
Below normal, most severe
Erratic or intermittent
Voltage above normal
Voltage below normal
Current below normal
Current above normal

Out of adjustment
Abnormal frequency
Abnormal update rate
Abnormal rate of change
Root cause not known

Bad component

Out of calibration

Special instructions

Above normal

Above normal, severe
Below normal

Below normal, severe
Received data in error
Reserved

Not available
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Appendix B

Priority order for the channels

All channels in an IQAN system are arranged in a certain order of treatment.
First, the master unit reads the values of all input channels, thereafter all
channels are treated and finally the values are sent out via the output chan-
nels.

Priority for the channels can cause "race conditions", i.e. a channel can use an
"old value" for a calculation. These problems particularly concerns digital
channels.

It is best to avoid using a channel with a lower priority to e.g. calculate a
value for a channel with higher priority. It is the responsibility of the "devel-
oper" of the application to consider the priority order. Please use the Naviga-
tor or the Check application command to check your application for priority
problems.

The channels are prioritized in the following order.

Priority

1 (highest) Channel type

2 Module type

3 Module CAN address
4 (lowest) Channel index

The treatment order for the channels is determined from the four tables on the
following pages.

* The master begins by checking and prioritizing the channel types, table 1.

* Thereafter, the module type where the channel type is located is checked.
The master module follows the priority ordering in table 2.

» If there are several modules of the same type, these are distinguished as
per table 3, by their CAN address.

* The last thing to be checked is the channel index which is prioritized as
per table 4.

In this way, the master module works its way through all channels and then
starts over from the beginning.

The conditional/interactive message with the highest priority is shown first on
the display.
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Channel type, table 1
Priority

1 (highest)

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

User manual, IQANdevelop

Channel type
Voltage in

Digital in

Frequency in
Directional analog
E-Gas position
Function parameter
J1939 Analog in
J1939 Digital in
Module diagnostic
J1939 Diagnostic
J1939 Lamp indicator
SMS input

Engine load
Mathematical analog
Mathematical digital
Internal analog
Internal digital

PID regulator

Event counter

Timer

Hour counter
Integrating limiting
State selection
Mode selection
Current output

PWM output
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27 Digital output
28 Conditional message
29 Interactive message
30 E-Gas out
31 J1939 Throttle out
32 Alarm out
33 Event log
34 Memorizing
35 J1939 Analog output
36 J1939 Digital output
37 (lowest) SMS output
Module type, table 2
Priority Module type
1 (highest) MDM
2 MDL
3 XP
4 XS
5 Lx
6 XP2
7 XR
8 TOCS
9 (lowest) XT2
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CAN address (module number), table 3

Priority

(highest)

(lowest)

CAN address
A0
Al

BO
B1

Priority order for the channels
Appendix B

Channel index, table 4

Priority

1 (highest)
2

3

4

Channel index
A
B
C

Channel index for the outputs

Priority

1 (highest)
2

3
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Channel index
A Primary

A Secondary
B Primary

B Secondary
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Choosing a modem

Here are some general guidelines we can offer. Remember, these are only
general guidelines. We have several modems in our lab that break one or more
of these guidelines and still work fine. We also have a couple modems that
follow all the rules and are problematic.

The guidelines presented here concerns the modems you connect on your PC
side, not the modems you connect to the IQAN master module. For IQAN
modem recommendations, see Remote diagnostics, Catalogue HY 17-8372/
UK.

We recommend avoiding Winmodems and RPI modems

These modems, otherwise known as software modems, offload some of the
"smarts" of the modem to the host computer. They use software drivers to
handle things like compression and error correction that are normally handled
by the hardware/firmware in the modem. To be fair, these modems have a
couple advantages — the drivers are easy to update, and the overall cost of the
modem is lowered (the whole concept of a software modem probably came
about as a result of the competition in the modem market).

In our view software modems have several disadvantages, for example:

* The host computer is forced to donate resources in support of the commu-
nications session (not only the CPU, but also memory, data bus, power and
SO on).

» Shifting these duties to software results in an overall loss of efficiency
(custom hardware is better suited to handle this type of processing).

* They seldom work well with GSM modems, e.g. with Wavecom
WMOD2B that we use with IQAN.

How can you tell if a modem is a software modem? Usually, you'll see "Win-
modem" or "RPI" somewhere on the box.

We recommend using external modems

This is simply the best way to ensure you get a modem with all its brains
intact. As far as we know, it's not practical to produce an external modem that
uses drivers to handle things like error correction and compression. An exter-
nal modem is also easier to monitor and troubleshoot (most have status indi-
cator lights on the front panel).
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We recommend using direct lines

... and not going through the company switchboard. If you have to go through
the company switchboard, use an analog line. Also, make sure the switch-
board doesn’t do any noise reduction on the line you will be using.

We recommend against "chasing the latest technology"

Modem makers often race to hit the market first with a new feature in order to
gain market share. It often takes a little while to get new features reliable
though, so the first few batches of modems sporting a brand new feature often
aren't as reliable as subsequent batches will be.

We recommend getting a modem with the features you need

... and no more. In other words, if you need a modem strictly for data commu-
nication, why get a voice modem? This is a cost saving recommendation for
the most part, but there's a certain "less can go wrong" issue also.

We recommend using well-known brands

It's tough to know for sure if the maker of your modem will still be around in
a year or two in the event you need a new driver or support for your modem.
The odds seem to be a bit better if you stick to an established brand.

Buy from a store with a reasonable return policy
This should allow you to test the modem in the environment you'll be using.

If you need to buy many modems for a project

... buy one or two first and test them thoroughly with the code you'll be using
before committing the money for all of them. This only makes sense. If you're
going to be buying a couple hundred modems, make sure you're getting
modems that will work well in your situation.

If nothing else works
... try using a GSM modem on the PC side as well. Make sure that both
modems have SIM cards from the same network operator.
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iSMS syntax

There are several commands that can be sent to a remote IQAN system via
SMS (Short Message Service). The command set is called iSMS. This
requires a GSM modem with SMS capabilities connected to the remote
master module.

iSMS is supported by all master modules. To activate iSMS, see section iSMS
commands, page 107.

In the tables below, text and number values are indicated by <value
description>. Optional values are within []. The value <Channel id>is
entered as <Channel type>-<Channel index>:<Module type>
[-<Module index>],i.e Module index can be left out if there can only be
one module of that type, e.g MDM.

The syntax is not case sensitive, which means you can enter all commands in
lower-case letters also.

Interactive message

Displays a message on the driver display. The driver can have the option to
reply by clicking one of the buttons specified. If no buttons are specified, the
message will only be displayed, no reply is sent back to the sender.

Command #IM#<Text message>
[#F1=<F1 button text>]
[#F2=<F2 button text>]
[#F3=<F3 button text>]

Reply, button(s) speci- #IM#<Text message>

fied Reply: <Button>=<Button text>
or
#IM#<Text message>
Reply: Timeout

Reply, no buttons speci-  No reply is sent.
fied

Example #IM#How are you?#Fl=Fine#F2=Bad
Reply:
#IM#How are you?
Reply: Fl=Fine
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Application info
Get application info.
Command #ATH
Reply #ATH
<Application description+version>
<Comment>
System info

Get module hardware and software versions.

Command #ST#

Reply #SI#
<Module type>[-<Module index>]:
<HW version>/<SW version>

Get value
Get any channel value.

Command #GV#<Channel id>

Reply #GV#<Channel id>
<Channel name>
Value=<Value> [<Unit>]

Example #GV#MAC-B: MDM
Reply:
#GV#MAC-B : MDM
Total weight
Value=29.45 ton

Reset value
Resets a stored value to zero. For more information, see section Stored val-
ues, page 212.

Command #RV#<Channel id>

Reply #RV#<Channel id>
<Channel name>
Value=0

Example #RV#HCNT-B : MDM
Reply:

#RV#HCNT-B : MDM
Service time
Value=0
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Get adjustable parameter

Get all adjustable parameters for a channel. This command can be used for
voltage inputs, frequency inputs and function parameters. For more informa-
tion, see section Adjustable values, page 211.

Command #GA#<Channel id>

Reply #GA#<Channel id>
<Channel name>
[Min=<Value> <Unit>]
[Max=<Value> <Unit>]
[Value=<Value> <Unit>]

Example #GA#VIN-C:XT2-A0
Reply:
#GA#VIN-C:XT2-A0
Pump pressure
Min=896 mv
Max=4458 mV

Set adjustable parameter

Sets the value for an adjustable parameter. This command can be used for
voltage inputs, frequency inputs and function parameters. For more informa-
tion, see section Adjustable values, page 211.

Command #SA# [<PIN code>#]<Channel id>
[#MIN=<Value>] [ #MAX=<Value>]
[#VALUE=<Value>]

Reply #SA#<Channel id>
<Channel name>
[Min=<Value> <Unit>]
[Max=<Value> <Unit>]
[Value=<Value> <Unit>]

Example #SA#1234#FP-14 :MDM#VALUE=43.5
Reply:
#SA#FP-14 :MDM
Max boom angle
Value=43.50 °
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Recommendation of work method

In this section, we would like to present the work method we normally use
when we create a function.

Vehicle steering for a forest machine

We have chosen to develop a vehicle steering to demonstrate the work
method. The problem is split into two parts. In part A, we define simply what
we want to achieve and in part B, we define the problem with a risk analysis.

Part A

What do we want to happen?
The vehicle steering will be controlled with a lever.

How will it work?
The steering will be controlled proportionally to the lever position.

What do we need to know?
The position of the lever.

PartB
In part B, we define the function after we have carried out risk analysis on our
application.

What can happen?
Involuntary movement caused by electrical fault.

Lever control is used at the same time as the orbitrol.
The machine can tip over if the driver uses lever control at high speeds.

The operator may be unsure of whether the lever control is enabled or dis-
abled.

How can this be avoided?

With a neutral position switch in the lever, or double inverted input signals
from the lever, we can detect electrical faults.

By measuring the orbitrol pressure, we can detect when the steering wheel is
being used, and block the lever control.

By reducing the maximum current at the output with regard to the vehicle's
speed, the steering will be less sensitive at higher speeds.
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With a lamp, you can indicate whether lever control is enabled or disabled.

What do we need to know?
The position of the lever.

The orbitrol pressure.
The speed of the vehicle.

Further safety actions can be needed depending on the vehicle steering’s elec-
trical, hydraulic and mechanical construction.
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Optimizing the application

If you create a small application with just a few in- and outputs together with
some simple functions, then you don’t have to think about optimizing the
application. On the other hand, if your functions are mathematically advanced
and contain lots of objects, then it is time to think about optimizing the func-
tions in your application.

NOTE

If the utilization of the master is raising above 75%, you should try to opti-
mize your application. For more information on utilization, see section Mod-
ule diagnostic, page 159.

over 75% Utilization is high. You should try to optimize
your application. The status lamp for the uti-
lization turns yellow.

over 85% Utilization is critical. Application must be
optimized or functionality removed. The sta-
tus lamp for the utilization turns red.
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Group objects

If you have multiple objects that have the same functionality you should
group these objects. For example, use an internal digital channel for this.

EXAMPLE

Blocking objects for a set of crane functions. You should only be able to
manoeuvre the crane if the following conditions are fulfilled.

Hydraulic oil temperature < 70 °C.

The door is closed.

The seat switch is activated.

Instead of adding these three objects to all our crane outputs (swing, boom,
telescope, grapple, etc.), we create an internal digital channel that we call

Starting block. The channels function will be created with the above condi-
tions as blocking objects. Then we use the channel Starting block as limit-

ing object on the functions that control the crane outputs.

By grouping the objects, the master will only have to calculate the objects for
one channel instead of once for each channel that uses the objects.

The above also simplifies the traceability in the application when debugging
and when you need to make changes to an object you only need to do that in
one place.
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Lazy evaluation

The master uses so-called lazy evaluation. It is a method to minimize the exe-
cution time, the time it takes to calculate all the functions. Lazy evaluation
means that the master only calculates the objects that are necessary.

Objects that are not calculated can be detected by measuring the objects, see
section Measuring objects, on page 314.

Sort linear objects

Linear objects require more computational power than any other object.
Therefore these objects need to be optimized the most.

If you have several objects of one type, you can reduce the computational
time for the master by sorting them in a certain order. The following apply to
multiplication of objects within the controlling and limiting object groups.

The objects’ value = Object 1 * Object 2 * Object 3... * Object 8

If one of the objects above has the value 0%, the whole expression evaluates
to 0%. Lazy evaluation implies that the result is set to 0% once the master
encounters an object whose value is 0%. In this way, computational power is
saved in the master unit as the rest of the expression does not need to be eval-
uated.

Put into practice, this means that when you create functions, sort the objects
so that the objects that evaluate to 0% most often, are put at the top of the list.

When it comes to controlling objects and calculation of MaxOf the following
applies:

The controlling objects’ value = MaxOf(Controlling 1, Controlling 2..., Controlling 8)

When the master encounters an object that evaluates to 100%, the result is set
to 100% by the master. Put into practice, this means that objects that evaluate
to 100% most often, shall be put at the top of the list.

For limiting objects and calculation of MinOf the following applies:

The limiting objects’ value = MinOf(Limiting 1, Limiting 2..., Limiting 8)

When the master encounters an object that evaluates to 0%, the result is set to
0% by the master. Put into practice, this means that objects that evaluate to
0% most often, shall be put at the top of the list.
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Object type priority

Even between the different object types there is a certain calculation order. By
thinking of which object type you are using, you can shorten the master’s
computational time. The goal is for the master to get through the following
path in the shortest time possible.

<Start >
A - =0
Limiting object
<>0 l
True
Locking object —

False l
Controlling object

¢

!
e >

Calculation order for an analog output.
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EXAMPLE

Control of the deplacement on a hydraulic engine. The engine speed is
controlled 0-100% with the help of a potentiometer. The rotational direc-
tion is determined with a switch. An interlock will prevent the selection of
both positive and negative direction at the same time. Further there is a
sensor for measuring the hydraulic pressure and two sensors for measuring
temperatures.

Hydraulic engine - | urrent out A1 Primary [Pin C1:8]

Properties  Function |

Contralling objects + Limiting objects +

A}

- L s " |l —In=low =>out=0%
< Speed. pot T Direction switch + =& In= high => out= 100%
-~ Hydraul pressure =high= -
< Temperature 1
-+ Temperature 2
I Direction switch -

Locking objects

(O]  Max0f (gl & MinOF
Contralling objects - Limiting objects -
< Speed. pot I Direction switch - -
- Hydraul pressure In=low => out= 0%
-~ Temperature 1 In=high => out=100%

-+ Temperature 2
m I Direction switch +

(O]  Max0f (gl & MinOF

Appl |

The function for controlling the hydraulic engine.

The master starts with computing the function for the output in the positive
direction. If the direction switch is set to drive the engine in the negative
direction, i.e. the limiting object Direction switch + equals 0%, then the
output in the positive direction is set to 0%, consequently the master does
not need to calculate the whole expression.

By sorting these kinds of interlocking objects to the top, the master does
not always need to calculate all the objects within an object group.

Other object types shall be sorted accordingly.

A good advice is to group temperature and hydraulic pressure to one
object, as described earlier, see section Group objects, page 374.
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Sort conditional objects

The conditional objects does not demand as much computational power from
the master as do the linear, but still it is a good idea to optimize these objects
too.

The following is valid for computing the expression:

AND: The objects state = Object 1 and Object 2 and Object 3... and Object 8

If at least one of the objects is false, the whole expression evaluates to false.
Lazy evaluation implies that once an object that evaluates to false is encoun-
tered the master stops calculating and thus saves computational power.

Put into practice, this means that objects that evaluate to false most often,
shall be put at the top of the list.

The following is valid for computing the expression:
OR: The objects state = Object 1 or Object 2 or Object 3... or Object 8

If at least one of the objects is true, the whole expression evaluates to true.

Put into practice, this means that objects who evaluate to true most often,
shall be put at the top of the list.

Object type priority
The following priority order applies when calculating the different condi-
tional object types.

S
< Start /
Blocking object | True

False l

Locking object | True -

False l

Activating object

Calculation order for conditional objects.
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-218
*218
+ 218
/218

A

abs 218

Access level 303
-use lower 307

acos 218

Activating objects 235

Active channel 317

Add
-channel 119
-linear/conditional object 229
-mathematical object 245
-module 100

Adjust Window 334, 335

Alarm out
-function 242

-properties 179
Analog mathematical objects 218
Application

-get 289

-optimize 373

-send 17, 286
Application code 301, 352
Application description 336
Application information 89
asin 218
atan 218
Auto mode 172
Auto setup 185
Automatic update 334

Block diagram 99
Blocking objects 236
Boolean algebra 220

C

CAN
-cable 331

-card installation 330

CAN address 104
Channel connections 99
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Channel index 99
Channel priority 362
Channel properties 123
Channel types 110
Chat 299
Check application 93
Clear log 317
Communication properties 282
Comparison 216
Conditional message
-function 259
-properties 146

Conditional objects 216
Connected objects 226
Connection status 336
Controlling objects 222
Copy graph 326
cos 218
Current out
-function 221
-properties 170

Cursors 322

D

Debugging 309

Decreasing objects 262

Delete
-channel 120
-linear/conditional object 231
-mathematical object 246
-module 100

Derivative regulation 254
Dialog properties 284
Digital in
-properties 132
Digital mathematical objects 219
Digital out
-function 235
-properties 177

Direction of motion 122

Directional analog
-properties 137

Disconnect 298

Display control 296

Dither frequency 105

Driver modes 172



E-Gas out
-function 240

-properties 184
E-Gas position
-properties 181
Emergency stop 16
Engine diagnostic 340
Engine load
-properties 182
Error 276
Error log 290
Error messages 359

Errors 93
-codes 349

-resetting 334, 335, 346
-simulating 346

Event counter
-function 262
-properties 151

Event log 290
-function 265
-properties 154

Excel 347
-integrate 348
-system requirements 353
-view links 335

Expansion modules 96

F

Fail-safe functions 276
Failure Mode Identifier 188
Fault finding 309
File
-open 336
-save 336
File size, graph log 327
File types 91
-.idt-file 355
-iss-file 334, 355
-ist-file 334, 355
FMI 188
Freeze value 227
Frequency in
-properties 133
Function parameters
-properties 180

Functions and objects 214
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Get application 289
Glitch detect 324

Graph 316
-channel properties 328

-comment 326
-copy 326

-file size 327
-markers 322
-print tags 325
-properties 327
-trig 320
-zooming 324

H

Hour counter
-function 269
-properties 156

Increasing objects 262
Inputs 112
Install IQANdevelop 15
Integrating limiting
-function 257
-properties 145
Integrating regulation 253
Interactive message
-function 260
-properties 149
Internal analog
-function 250
-properties 138

Internal channels 113
Internal digital
-function 251
-properties 140
Internet 330
Interval 217
IQANdevelop 329, 352
-automatic update 346

-updating IQANdevelop 346

IQAN-MDM 331
IQANsimulate 333
-using 345



J1939 187, 340
J1939 Analogin
-properties 190, 204
J1939 channels 118
J1939 Diagnostic
-properties 202
J1939 Digital in
-properties 195, 208
J1939 Lamp indicator
-properties 201
J1939 messages 361
J1939 throttle out
-properties 198

L

Language properties 285
Languages 90

Lazy evaluation 375
Levers 97

Limiting objects 224
Linear objects 214
Locking objects 228, 238
Logical operators 219
Low speed 282

Lx 338

M

Machine directives 332

Main window 80

Markers 322

Master modules 96

Mathematical analog
-function 244

-properties 142

Mathematical digital
-function 248

-properties 143
Mathematical objects 217
MaxOf 218

Measure
-start measure 336

-stop measure 336
Measuring 309

Memorizing
-function 266

-properties 152
Menu bar 334
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Messages 357
Minimize Window 335
MinOf 218
Mode selection
-function 272
-properties 157
Modem 17, 297
Modem properties 283
Modes 172
Module
-header 337
-index 337
-minimizing 337
-status 337
-type 337
Module diagnostic 108
-properties 159
Module properties 103
Modules 96
Momentary button 342
Move
-channel 120

-linear/conditional object 232

-module 104

Multi mode 172, 344
Multimeter 312

Naming channels 122
Navigator 281



Objects
-activating 235

-analog mathematical 218
-blocking 236
-conditional 216
-connected 226
-controlling 222
-decreasing 262
-digital mathematical 219
-increasing 262
-limiting 224
-linear 214
-locking 228, 238
-mathematical 217
-measure 314
-resetting 263

Open load 344

Operating system 293

Optimizing the application 373

Outputs 116
Overload 344

P

Parameter group number 187
PGN 187
Phone book 298
PID
-function 252
-properties 144

PIN codes 105
Playback 346
Predefined sensor 129
Primary channel 116, 279
Print 92
Print tags 325
Priority 362
Properties IQANdevelop 282
Proportional regulation 252
PWM frequency 105
PWM out

-function 234

-properties 175

R

Regulation 252
Relational operators 219
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-channel 120
-linear/conditional object 231
-mathematical object 246
-module 100

Reset selected 313
Resetting objects 263
Restart master 295
Return to 100% 227
Return to zero 227

S

SA 187
SAE J1939 187
Screen dump 296
Secondary channel 116, 279
Send application 17, 286
Set clock 295
Settings
-export 334
-import 334
sin 218
Source Address 187
SPN 188
Spring loaded 343
sqrt 218
State machine 273
State selection
-function 273
-properties 158

Statistics 94

Status bar 88, 336

Status lamp 336

Status messages 357

Suspect parameter number 188
System overview 98

T

tan 218
Testing 16
Testing the application for machine 332
Timer
-function 268
-properties 155
TOC 341
-Simulating a TOC 348
Tool bar 86
Traffic indicator 336
Trigonometry 218



Trouble shooting 309

U

Update operating system 293
Update vmAC 293

\')

vmAC 293
Voltage in
-properties 124

w

Warning messages 358
Warning symbol 16, 332
Warnings 94

X

x/y mode 318
XP 338

XP2 339

XR 339

XS 338

XT2 339

Y
Y axis 317

y4
Zooming 324
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