e.xact
| Instruction Manual

[ wh
d 0

“THR =

AMRE

Ed 1] 15

BN

CEME &
ot A8 P 112 1999 1400 i
L CiE R R FRL SRR A

FRVLES b inf 4 155 Dateqent N R

I:Ihi

S Foguemsn







Gantner

instruments

© Copyright 2006 by GANTNER INSTRUMENTS Test & Measurement GMBH, Schruns (Austria).

Copyrights: Operating instructions, manuals and software are protected by copyright ©. All rights are reserved.
Copying, duplication, translation, installation in any electronic medium or machine-readable form in whole or in part is
prohibited. The sole exception is represented by creation of a back-up copy of software for own use as a safeguard, so
far as this is technically possible and recommended by us. Any infringement will render the party committing such
infringement liable to compensation payment.

Liability: Any claims against the manufacturer based on the hardware or software products described in this manual
shall depend exclusively on the conditions of the guarantee. Any further-reaching claims are excluded, and in particular
the manufacturer accepts no liability for the completeness or accuracy of the contents of this manual. The right is
reserved to make alterations, and alterations may be made at any time without prior notice being given.

Trade marks: Attention is drawn at this point to markings and registered trade marks used in this manual, in particular
to those of Microsoft Corporation, International Business Machines Corporation and Intel Corporation.

Important: Before commencing installation, commissioning, putting into service and before any
maintenance work is carried out, it is essential that the relevant warning and safety instructions in this
manual are read!
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General warning and safety instructions:

Dear customer,

We congratulate you on having selected a product of Gantner Instruments Test & Measurement GMBH. So that our
product functions in your installation with safety and to your complete satisfaction, we take this opportunity to familiarize
you with the following ground rules:

1. Installation, commissioning, operation and maintenance of the product purchased must be carried out in accordance
with instructions, i.e. in accordance with the technical conditions of operation, as described in the corresponding
product documentation.

2. Before installation, commissioning, operation or maintenance it is therefore essential that you read the
corresponding chapter of this manual and observe its instructions.

3. If there are still some points on which you are not entirely clear, please do not take a chance, but ask the customer
adviser responsible for you, or ring the Gantner Instruments Test & Measurement GMBH hot line.

4. Where not otherwise specifically laid down, appropriate installation, commissioning, operation and maintenance of
the appliance is the customer’s responsibility.

5. Directly on receipt of the goods, inspect both the packaging and the appliance itself for any signs of damage. Also
check that the delivery is complete (-> accessories, documentation, auxiliary devices, etc.).

6. If the packaging has been damaged in transport or should you suspect that it has been damaged or that it may have
a fault, the appliance must not be put into service. In this case, contact your customer advisor. He will make every
effort to resolve the problem as quickly as possible.

7. Installation, commissioning and servicing of our appliances must only be carried out by suitably trained personnel. In
particular, correspondingly qualified specialists may only make electrical connections. Here, the appropriate
installation provisions in accordance with the relative national Electrical Engineers construction regulations (e.g.
OVE, [Austrian] VDE, [German]...) must be observed.

8. Where not otherwise stated, installation and maintenance work on our appliances is exclusively to be carried out
when disconnected from the power supply. This applies in particular to appliances that are normally supplied by low-
tension current.

9. ltis prohibited to make alterations to the appliances or to remove protective shields and covers.
10. Do not attempt yourself to repair an appliance after a defect, failure or damage, or to put it back into operation again.
In such cases, it is essential you contact either your customer adviser or the Gantner Instruments Test &

Measurement GMBH hot line. We will make every effort to resolve the problem as quickly as possible.

11. Gantner Instruments Test & Measurement GMBH accepts no responsibility for any injuries or damage caused as a
result of improper use.
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12. Although every care is taken and we are continuously aiming for improvement, we cannot exclude completely the
possibility of errors appearing in our documentation. Gantner Instruments Test & Measurement GMBH therefore
accepts no responsibility for the completeness or the accuracy of this manual. The right is reserved to make
alterations, and we may carry out alterations at any time without giving prior notice.

13. Should you discover any fault with the product or in its accompanying documentation, or have any suggestions for
improvement, you may confidently approach either your customer adviser or Gantner Instruments Test &
Measurement GMBH directly.

14. However, even if you just want to tell us that everything has functioned perfectly, we still look forward to hearing from you.

We wish you a successful application of our appliances. We will be pleased to welcome you as a customer again soon.

Contact address / manufacturer:

Gantner Instruments Test & Measurement GmbH
Montafonerstrasse 8

A - 6780 Schruns/Austria

Tel.: +43 5556 73784 - 410

Fax: +43 5556 73784 - 419

E-Mail: office@gantner-instruments.com

Web: www.gantner-insturments.com

Gantner Instruments Test & Measurement GmbH
IndustriestraBBe 12

D-64297 Darmstadt

Tel.: +49 6151 95136 - 0

Fax: +49 6151 95136 - 26

E-Mail: testing@gantner-instruments.com

Web: www.gantner-instruments.com
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1. ABOUT THIS MANUAL

This manual describes the installation and setup of the Data Acquisition Module e.xact from Gantner Instruments Test
& Measurement GmbH. The e.xact module is a concentrator terminal with integrated measurement capabilities.

The following information can be found in this manual:

- Description of the e.xact system with detailed information on the hardware and module features.

- A start-up guide which describes how the e.xact is put into operation.

- Installation description of the e.xact and how the module is connected to the power supply and bus lines.
- Description of the different types of measurement of the e.xact.

- An introduction on how the e.xact modules are configured with the Configuration Software e.commander. This
software has an integrated help including a detailed description of the configuration process.

- Introduction into the software e.con, which is used to define the functionality of an e.xact.
- Technical specifications of the e.xact.
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2. SYSTEM DESCRIPTION

The Data Acquisition Module e.xact is a Test Controller, used for the industrial and experimental testing technology,
especially for the multi-channel measurement of electrical signals of thermal or mechanical data at test beds and test
sites.

The e.xact provides the advantages of a remote structure and at the same time high precision, dynamic and flexible
PAC (programmable automation controller) functionality. Four fast analog inputs and four analog outputs as well as the
possibility to define conditioning, combinations, control functionalities, sequencing, mathematical calculations and data
logging independently are available. The unit provides eight configurable digital in- and outputs for thresholds, alarms,
taring, trigger, aso. as well as an 8 MByte data memory, which can be devided into different memory depths, logging
rates and trigger conditions. Additionally this module has a slave interface to connect up to 30 additional e.bloxx
modules, a Profibus-DP interface and an Ethernet interface.
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Bild 2.1 - Front View of the e.xact Module

The following instruction will show the simple setup of an e.xact system:

Installation, chapter 3.1

TCP/IP-Setup, chapter 3.4

Sensor connection and configuration, chapter 4

Read online measurement values, chapter 3.8 and measurement buffer, chapter 3.9
e.con application (optional), chapter 3.10

ok~

For several applications the system will be connected to a superior system. Therefore the e.xact provides several
interfaces such as the Profibus-DP (gsd-files are available), Modbus TCP/IP and it can be connected to any SCADA
package using one of the standardised interfaces.

For more details on the e.commander software please refer to chapter 3.2

The examples on the next two pages show a variety of possible applications of the e.xact.
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The module e.xact acts as a 3 PID combined controller for brakes used in engine test beds. Various set-up settings can
be performed by digital input, connected MMI/DCS via Profibus/Modbus or PC via Ethernet.

PC |l n = speed
o =| =| E| E m = torque
= :‘:CL; &‘3‘ c £
Test Bed
Speed Set | | D |
e.xact > Accelorator O
Torque Set
Accel. Set |
- PID =| Brake
Torgue-
Panel s

Figure 2.2 - Example Application for an e.xact (Dyno Control)

The loop cycle for data acquisition and analog output is 2,5 kHz. The PID controller’s loop cycle is 1 kHz. With the e.con
programming software the functionality can be adapted to the required need of the application. The result is a highly
flexible solution for evaluating a vs. speed, a vs. torque, speed vs. torque etc.

Test Stand for Hydraulic Components
The test profile (time dependent pressure load) will be generated from the e.xact and it is provided to an actuator. The

pressure p1 and p2 as well as the relevant displacements s1 and s2 of the valve have to be recorded to get a
displacement/pressure diagram. The pressure p1 is also being used to control the PID controller in the e.xact.

PC

’; : Test Profile

Data Buffer 1

e.xact

)

I Actuator

-
t

Data Buffer 2

-

(] [ [ [ [

A A

Test stand with
loaded specimen

Y

Specimen

= L] L] ]

Figure 2.3 - Example Application for an e.xact (Test Stand for Hydraulic Components)
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During the total test run the data storage 1 will record the measurements with a sample rate between 100 and 1000
samples/sec, controlled by the profile generator. If one of the measurements exceeds the preset limits, data storage 2
will record the signals for a period of 10 sec at a sample rate of 2500 sample/sec. After the test, the whole test file will

be loaded to the PC.

Dynamic Controlling of the Centricity of a Moulding Press

To get a constant high quality at moulding presses the force in all columns has to be measured and controlled
dynamically. An online calculation of the resulting force and the coordinates of the centre have to avoid a non-centric
pressing. An alarm management controls the tolerance limits and initializes the hydraulic pressure balance. Each single
force, the resulting force and the x/y coordinates are stored and can be used for statistical process control.

PLC

Alarm Management

e.xact “ p1 |p1

4 Column moulding press

T Fix .
Strain gauge sensor each
column

Process Control =
IF
Data Buffer
F1-F4, Fpeg
xly out of center AD AD AD AD p1 el
A A

A

SPC - Statistical -

Figure 2.4 - Example Application for an e.xact (Dynamic Controlling of the Centricity of a Moulding Press)

The dynamic online centre monitoring can also be used at loading processes with aircrafts, at tilt protection on platforms
or in other construction applications.
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3.1

10

START-UP

This chapter describes how the module e.xact is set into operation, the way it is set-up and which way measurement
values can be read by using the configuration software e.commander.

The chapter will just give a short introduction so it is possible to check the correct function of the e.xact module. Detailed
information on the installation, set-up, the e.commander and e.con software can be found later in this manual.

In order to work with an e.xact module you need the following parts:

- e.xact module

- Configuration software e.commander

- Automation software e.con (optional)

- RS 232 connection cable ICL106 which is delivered with the e.xact module (if the IP address of the e.xact has to be
changed set)

- Ethernet cable, cross wire for direct connection to PC or normal one for connection to a network

Supply and Connection of the e.xact

Use the e.xact module only within the allowed environmental conditions (see technical data). The protective
system is IP 20 (not water-proof) and the allowed temperature range for operation is -20 up to +60°C.

An e.xact module can be connected either to a local network or directly to a PC/laptop via RS 232 and Ethernet. The
standard operation is to connect the e.xact to Ethernet for integration into a local network.

After connection the e.xact has to be supplied with a DC voltage in the range of +10 to +30 VDC. The power input of the
e.xact is protected with an internal fuse (reversible) against excessive voltage and polarity connecting error. The power
supply cables are connected to the screw terminals "10..30V" and "0 V".

]

—

RS 232 Connection Cable COM Port —
— \

Power Supply
+10..30VDC

Ethernet

Figure 3.1 - Power Supply and Bus Connection of the e.xact
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When turning on the power supply the LEDs of the e.xact will start blinking a few seconds and afterwards the LED
"Run/Error" on the front of the e.xact will light up in green colour.

3.2 Installation of the Configuration Software "e.commander"

The e.commander software is used to define all settings of an e.xact, like the interface settings and internal settings for
the memory (circlebuffer), variables (channels), synchronization and life time. This software also includes the
Configuration Software ICP 100 for configuration of e.bloxx measurement modules and the visualization tool Green Eye
Writer to evaluate measurement data.

Minimal System Requirements for e.commander

- PC with Windows 98 or higher

- Min. 20 MByte of free disc space to store all projects and history data
- Connected Ethernet Interface

Install the e.commander software from the installation CD. The installer will guide you through the process. Afterwards
start the e.commander. An icon will be generated on the desktop and the e.commander can also be found in the Start-
Menu of Windows, section "Programs” -> "Gantner Instruments".

At the first start-up of e.commander you have to select the language you want to use. The language can be changed
later on if required. Therefore edit the e.commander ".ini" file in the e.commander directory and change the number of
the language (0=English, 2=German). Now the e.commander software has to be licensed, otherwise the e.commander
will work in demo mode. The language selection and licensing has to be done only once when starting this software the
first time.

Now the following window will open (this will be the first window when starting the e.commander next time).

e.commander 32-bit Windows (LICENSED) 8 x

ﬂ " Open new project ...
| & Open new praject and read anline system

é " Open existing project ..

Choose other files
C:\Programme’G antner Instiuments'e. commanderyProjectsiest1.ER)
C:\ProgrammezhG antner Instruments'e. commanderiProjects\ENGIME 1.ERJ

« OK I X Cancell ? Help |

Having connected the e.xact to the local network or to the PC via a cross cable, select the option "Open new project and
read online system..." and press "OK". The e.commander will scan the network for connected controllers (see chapter 3.3).

In case you have connected a new e.xact directly to the PC/laptop via the RS 232 interface you can select the option
"Open new project” and press the "OK" button to proceed insetting the correct IP address (see chapter 3.4). Otherwise
this functionality is being used to define an offline project.

The third possibility (Open existing project...) is being used when changing an existing project offline.

HB_EXACT_E_10.doc 11
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Controller Mebwork Terminal. ..

Controller serial Terminal. ..

Slave Firmware Update. ..

Slave Setup Assistant. ..

Clear Flashbuffer Controller. ..

Preconfigure Controller., .,

Cleanup Connecked Contraller. ..
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Network Scan for connected controller

All e.xact units are being delivered with a certain default setting (IP-address). But in some cases it is necessary to
handle an e.xact you do not know the settings in detail. Therefore the e.commander provides a very comfortable tool to
find the required modules in the network. From the toolbar select Utilities - Controller Network Terminal...

€. e.commander 32-bit Windows {LICENSED)
File | Ukilities Window  Help

) H Controller Firrware Update, ..

r-|-

#~ GANTNER instruments - Finder ¥1.0.0.0

Devices:

This network scan will find any units being connected to the Ethernet, independent from its IP-Address, its type (e.gate /
e.pac / e.reader / e.xact) or if DHCP is activated or not. The scan will provide the following information to be able to
adapt the unit for the network it has to be placed into.

=10l ]

Tasks: IP Address

| MAC Address | Mame / Yersion / Unique Mumber / SHE |

Fiefresh List | 133] gg-} 1534

Device Infa |

Configure IP Settingz |

Reboot Device |

Cloze |

00:12:08:08:64:85  ADL-Mx [W3) /V0.03 20061010/ MK1 7200348 / 550021
00:12:08:08:64:b6  e.pac DL [¥3) A %1.00W ork 2006-10-05 ¢ ME172005% / 550070

HB_EXACT_E_10.doc
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To get the required information on the controller / e.xact select the unit and click the button “Configure IP Settings”. The
window opening enables the user to activate DHCP or to set the correct IP address:

a8l x|

Aszign an [P Address, subnet mask and gateway ta pour device, Contact
your hetwork. administrator if you do nat know this infarmiation.

e.pac DL (3] 41,00 ork 2006-10-05 ¢ ME1720054 / 550070
MAC: 00:12:08:08:64: b6

* iy tamatically obtain netwark settings via DHCE

" Manually configure network settings

P Address: | 19288 . 1 . 5

Subnet Mazk: I 255 . 255 . 255 .0

Default Gateway: I 192182 1. B

Apply I Cloze |

Beside this very comfortable way there is another possibility availble to find an e.xact on the Ethernet. This procedure
will be described in the following section:
Finding an e.xact on the Ethernet

Each device on an Ethernet has a unique address. These addresses are used to find and communicate with the
corresponding devices. On delivery the address of an e.xact is set to 192.168.1.18 as default, with DHCP set to ON.

After selecting the option field "Open new project and read online system..." in the start-up window the e.commander will
search the network for all connected test controllers and show them in a new window.

€. Scanning Nebwork = | =] 1[
r— Found devices
Double click toitem rezsults in visualy identifing device
Select needed devices Il
Location * | Mame | SHr | &IF Address | |P Address | MALC Address | Connection |
ADL-M bei Lugai ADL-M W3] 0100w ork 2006-.. 550023 192.168.1.82 192.168.1.231 00:12:08:08:64:87  Ethernet
ADL-M bei Luggi ADL- 3] (V100w ork 2006-..  BE0021  192.168.1.1595 192.168.1.21 00:12:020864:85  Ethemet
demo box e.pac DP V2] [1.93 2006-03-13) 510386 132.1661.21 132.168.1.21 00:120207.C362  Ethemet
e.bloxs Validation A/ all 1 e.pac DP [V2] [¥1.98 2006-03-13) 510333  192.168.1.28 192.168.1.28 0012:02:07:C9:83  Ethernet
. blowe W alidation Wall 2 e.pac DP (V2] (v1.98 2006-0213) 510038 192.1681.58 192.168.1.32 001202070856 Ethemet
Mator 01 e.xact P (V3] [¥1.00] SE0026 192168118 192.168.1.18 00:12:0508:64:84  Ethemet
Ready
Enter device manually... Fefresh list | « DK | X Cancel | 7 Help
HB_EXACT_E_10.doc 13
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If the e.xact could not be found there might be one of the following problems:

1. Connection problem: Check that the e.xact is connected correctly to the Ethernet and the power is supplied to the
module (LED "RUN/ERROR" is on).

2. The IP address of the e.xact does not fit to the network it is connected to.
3. Wrong DHCP settings: By default the DHCP setting of an e.xact is set to ON. In this case the e.xact will wait for a
DHCP server in the network to get an IP address assigned. If there is no DHCP server in the network or the e.xact is

directly connected to the PC/laptop via an Ethernet cross-cable, then the DHCP setting must be set to OFF (see
chapter 3.4).

4. The IP address of the e.xact conflicts with another device on the network: In this case refer to the next chapter 3.4 to
change the IP address.

Select the e.xact you have to work with and click "OK". The e.commander will read the configuration of the e.xact
module and it will be displayed on the screen (see 3.5).

Note: By double-clicking on an e.xact the “RUN/ERROR” LED of the e.xact will start blinking fast for a few seconds.
This indicates if this is the system you are going to work with.

Setting the Ethernet Address of an e.xact Module via the RS 232 interface:

An e.xact can be connected directly to a COM port of a PC/laptop via the serial RS 232 interface cable that is included
in the scope of supply. This way it is possible to change the IP address and the DHCP setting of the e.xact.

In the e.commander software select the menu item "Concentrator Terminal..." in the menu "Utilities". The following
window will open.

e.Gate Terminal ¥1.1=T |

File ©Options

[~ Use DHCP
Static [P address:

Static subnet mask:

Static gateway address:

Read | hrite:
Aotivate

The e.xact, that is connected at the COM port, will be read and the address information of it will be displayed in the

window. If no module is found check the interface settings (correct COM-Port) in the "Options" Menu and click on
"Read".

The actual settings of the e.xact will be shown in the window. The settings can be changed here. Enter an IP address
which is not yet used in the network the e.xact shall be used later on. Also check if the field "use DHCP" is set correctly.
If there is a DHCP server in the Ethernet, where the e.xact shall be used, mark this field. Otherwise keep it unmarked. A
DHCP server is used to assign an IP address dynamically to the devices in the network.

Note: No leading zeros are to be entered in the IP-address (valid = 192.168.1.18, invalid = 192.168.001.018).
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Gantner Instruments Test & Measurement GMBH



Gantner

START-UP instruments

3.4

Read Configuration from an e.xact

To see the configuration of an existing e.xact module add the module to a project. Therefore press the right mouse
button in the project window and select "Add Online Concentrators...” from the pop-up menu. The e.commander will
search the network and display all test controllers on the network in a list as described in the chapter 3.3.

Select the desired e.xact and press "OK".
During the next few seconds the communication between the PC and the e.xact is checked, the configuration of the
system is checked to see if the configuration correlates with the hardware, to verify the e.xact, to test the communication

aso.

As a positive result of the above mentioned system check the project is displayed in a window with a list of all the
defined variables.

£. e.commander 32-bit Windows (LICENSED) | =1 =] 3]
File  Utilities Window Help

1 8 68 | st&8 @ 0E0Ee
22 Santner

~

e.xact - The red star
indicates that the displayed
configuration is not yet B I exact IP (v3) 192.168.1.1 Undet instruments
loaded into the e.xact module Z W System variables

W W1 CpoleCounter
7?/7' Analog inputs
/ %W V1 Valkage_Input_1
Vo V2 Volkage_lnput_2
VN3 Vokage_Input_3
// - W V4 Walkage_Input_4
=+ W Analog outputs
-~ W VB Wolktage Out_1
W VE Volkags_Out_2
> VW7 Wokage Out_3
W VB Valkage_Out_4
N =+ W Vitual varishles

A v Average v

/

Defined variables of the
e.xact

AN

By double-clicking a variable its settings can be changed. See the chapter 5 "Configuration” for more information about that.

3.5 Edit a Configuration
It will be distinguished between the configuration of e.xact specific settings and the configuration of the variables of an e.xact.
3.5.1 Configuration of e.xact
To configure the settings of an e.xact double-click onto the e.xact module in the project window. A new window like the
following one will open.
HB_EXACT_E_10.doc 15
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€. e.nact IP (¥3) 192.168.1.1 Engine 1 1ol x|

MName Value
B {5 Slave interfsce

- w B RIasT M
£ 45 Hostinterface
§om- By RS 2%

=]

Life signal
Synchronisation
Circlebutfer gen,
Circlebutter #1

BRBED

 OK |x Cancel

7 Help |

Here all the settings for the e.xact are listed in a tree view. You can change all the settings directly in this window.
Beside the interfaces and setting the logging functionalities can be defined as well.
3.5.2 Configuration of Variables

With the e.xact three different types of variables (resp. channels) will be displayed. These are the analog variable, the
digital variables and the virtual variables. Virtual variables e.g. are being used if one variable should be part of different
arithmetic variables,...

To define all the settings for a variable of an e.xact double-click onto the variable in the project window.

The following configuration window will open:

2. Edit analog Input <¥oltage Input_1> : - =18l x|
HMame Walue
- [ Mame Waltage_Input_1
=k [¥ Variable type Voltage
¥ Sensor connection Single Ended
[¥ Scaling type Factor and Offzet
[ Enor LED on failuie OFF

[ Emor handing at sensor failure Conesponding Limit
- [ Data format settings

« DK | x Cancell 7 Help |

Here you can define the name and the kind of measurement for the variable and make much more settings like the
scaling type, how the logging of the variable shall be handled, the error handling, etc..

3.6 Sensor Connection
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The measurement sensors and output circuits are connected to the e.xact via the corresponding screw terminals. This
has to be done according to the configuration of the e.xact, so that the configuration corresponds to the actually
connected sensors.

2002002022 QR DD YODDKDDDDDD DT »
8 Digital In-/Outputs

§433BEERF [je85§838ifeeeiagsa:’

@) S 4 Analog Outputs
s (el €. XacCt cicaqisionmoaic
§ {‘ Communication
i S = 4 Analog Inputs

@ Ganntspmea!; Conditioning 1

Run/Error 1
QOVOVD, DVVDLD, DDV DDD

QLD D

A detailed description how the different types of sensors for the different types of measurement are connected can be
found in chapter 4 "Sensor Connection".
Display Measurement Values

After configuration and correct sensor connection the actual values of each variable can be displayed and monitored on
screen in real time.

To display the real time values click on the icon "Read Online Values from Concentrator". The e.commander will
scan the network and display all connected test controllers in a window. Select the desired e.xact module and press
"OK". The e.xact will be read and the defined variables with their actual values will be displayed in a new window.

S=E

Concentrator - @192.168.1 .18
=y
. W TimeStamp #1 (#1)
H TimeStamp=1_4 #2 [#2)
SecondsOfDay #3 (#3)
SystemTimeS #4 [#4)
SystemTime5=1_5 #5 [#5)
: V0/V3 HE (HE]
2 ¥ SlaveRS 4851
2 [ eblomal1 @2
% Analog Input #1 [#7)
%W Anthmetic #2 (#8)
=[] eblosD11 @23

.\ Digital Dutputs #1 [#9]

LA

Yalue

320.082,000%
448.115,000Y
32018930V
21.000
4802890V
15,242,000

10.000%
99,939

i

SetRTC..

|,/|JK

| Clear all counters

|? Help |

In the left part of the window all defined variables are listed. On the right side you can see the measurement values of

each variable.

With the button "Clear all counters" all counter values of the e.xact can be reset to zero.

Each e.xact has an internal real-time clock for timing information. This clock can deviate after longer time of operation.
In order to check the clock press the button "SetRTC". A window will be opened where you see the time of the e.xact

and the local time of your PC/laptop.
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3.8

18

EYRI-TE

Compare and Synchronize Date and Time:

PC: [23.03.2006 17:48:30
Device: [23.03.2006 17:43.01

Synchronize |

]2 wew

With the button "Synchronize" you can set the clock of the e.xact to the PC/laptop time. Pay attention that this time is set
correctly before you set the RTC of the e.xact.

Read Memory

The e.xact saves all measured values in its internal memory, which is a ring buffer. If some data only have to be logged
at a reduced speed this has to be programmed with the e.con software.

In order to read out the buffer of an e.xact click on the icon "Read Online Buffer from Concentrator". The
e.commander will scan the network and display all connected test controllers in a window. Select the desired e.xact
module and press "OK". The buffer of the e.xact will be read. If you want to store the data locally on the PC/laptop for
later evaluated and processing, select "Yes". You will be prompted to enter a file name for the data. If data have to be
displayed only, press "No".

Attention: Reading data from the e.xact deletes all measurement data — data can be read only once! Therefore always
store data if you need them for further processing!

To display data the e.commander starts the integrated tool “Green Eye” and displays data in a new window.

a» $buffer.dat - Green Eye - Writer Standard 1.32 @l 10l x|
File Edt View Settings 2

===

DatesTime: 01 Januar 2000 02:06:31
$buffer B

— Mul-Mocule — Sine(v1)*100 —— Masimum Minimum — TrueRMS
TrueRMSASFUNCt = ExtWIFExtY2 Anaiog Input = Arithmetic Digital Qutputs.
v 100

_s0 /
-100

2
o
!

0004 02 03 04 05 06 OF 05 08 10 14 12 13 14 15 16 17 18 18 20 24

“ariable | value Comment t

|

=l
Ready B

The licensed version of Green Eye Writer provides helpful features such as difference measurement, zoom function,
many scaling and design tools etc. With an unlicensed version of Green Eye it is only possible to view the measurement
data.

Note: A detailed description about the evaluation of measurement with Green Eye can be found in the description of the
e.commander software.
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3.9 e.con (optional)

The software e.con is an easy-to-handle graphical programming system to define the functionality of an e.xact module.
The programming is done by combining several "function blocks" in certain ways. The whole functionality of these
function blocks is defined in the e.xact. The software e.con is just a tool for combining and “wiring” the single blocks.

Programming can be done on a data flow basis (function block language) or by following the control flow (sequences,
flow charts). The presentation of graphical blocks follows existing specification and technical languages. Structure
blocks permit a hierarchic structure of projects. Linked projects and export mechanisms facilitate the reuse of structure
blocks that have been created earlier.

The software e.con combines programming, simulation, testing and running in one tool. Special blocks and additional
tools permit online observation of signals and signal tracing as well as run-time measurements.

Detailed information on the e.con software is available in the online help, the e.con introduction manual provides an
overview on its possibilities and how to define a project.

The following picture shows a structure for a test cycle.

8l -0l x|
=181 x|

DS S| Mimed|as e |d
RS iII
- [P| $5TART
~[P| $MoDE-2
=-|P| $MODE-1
e v |-+ ) T
M| MEASUREMENT
M| DELAY-TIME 4
‘o [M] DELAY-TIME
—
STERZ DEC1
—
=TER 3 DEC 1

]

4l | o

Run [stmULATION /J
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4. SENSOR CONNECTION
4.1 General

4.1.2

20

The e.xact has integrated measurement functionality which provides all together four analog inputs, four analog outputs
and eight digital in-/outputs for measurement of sensor signals and output of processed signals. Depending on the type
of sensor, which is connected to the analog inputs, various numbers of terminals have to be used. The configuration of
the inputs and outputs is done in the configuration software e.commander according to the requirements of the
application. The in-/outputs can be configured independently from each other.

Analog Inputs

An analog input collects and processes the signals of voltage, current and bridge sensors. Currently data of standardized
and proprietary sensors are stored in the e.xact. The user can input further sensor data. The acquisition of various measuring
values with these sensors may be reduced to a few principles of measurement, which are:

- Measurement of Voltage

- Measurement of Current

- Measuring with a Resistance Bridge

For some of these measurements the e.xact offers several types of measurement. Currents up to £24 mA may directly
be measured by the e.xact. Measuring the voltage drop at an external shunt can carry out measurements of currents
over +24 mA. Resistance measurements can be carried out with resistance bridges in 4- or 6-wire technique. This
resistance bridge measuring techniques are also used for measuring other units like pressure (depending on the type of
sensor).

The analog inputs are protected against excess voltages.

Notice:  Overloads of more than £10 VDC will result in false measurement data at the analog input variable.

Analog Outputs

The analog outputs can be used for controlling actors or for regulating purposes. The outputs are defined as voltage
outputs and can be set with the e.commander software via the Ethernet or serial interface.

The analog outputs will be assigned by D/A-converter with a resolution of 16 bit. They are DC decoupled from the
remaining device by optocouplers.

The possible refresh rate per variable is 10.000 samples/second.

Notice: The possible resistance load of the voltage output can be >5 kQ.

HB_EXACT_E_10.doc
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4.1.3

4.1.4

4.1.5

Digital Inputs

The digital inputs of the e.xact can be used for trigger functionality and synchronization purposes. The inputs have an
excess voltage protection (transil diodes), which comes into action at approx. 33 V. The maximum permissible input
voltage amounts to 30 V. Input voltages between 3.5 VDC and 30 VDC are interpreted as logic LOW ("0"), input
voltages lower than 1.0 V as logic HIGH ("1"). The maximum fan-in current amounts to 1.5 mA.

Signal Level Logic Level
High Low (0)
+35V
+1,0V ;
Low i High (1)
oV 5

Figure 4.1. - Definition of Signal Levels and Logic Levels

Digital Outputs
The Digital Outputs can be used for alarm variables and for synchronization.

The alarm variables are configured with the e.commander software and can be used to provide signals e.g. in case of a
sensor break.

As there can be several e.xact modules in one system it might be necessary to synchronize them. Therefore one e.xact

module is defined as a master which provides the synchronization signal via a digital output. All other e.xact modules
use this output signal as an input signal for synchronization purposes.

Internal Reference Voltage

An internal reference voltage serves to balance the entire analog signal processing automatically.
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4.2 Analog Input

4.2.1 Measurement of Voltage

Connection Scheme Circuit

Internal
s SIG +
u o
o

Measuring Voltage U

Figure 4.2. - Measurement of Voltage - Single-Ended

With the single-ended type of measurement the voltage to be measured is connected between the terminal "SIG +" and
"GND" of an analog input (ANALOG IN 1 .. 4). The measurement voltage may not exceed 10 VDC.

4.2.2 Measurement of Current

Connection Scheme

Circuit

Internal

Measuring Current |

Figure 4.3. - Measurement of Current with Internal Shunt

Connection Scheme

Circuit

——— ANALOGIN ——
+ .

Internal

External Shunt

Measuring Current |
Figure 4.4. - Measurement of Current with External Shunt

22
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For measurements of current with the e.xact the source of electricity is connected to the terminals "SIG +" and "GND" of
an analog input (ANALOG IN 1 .. 4). For the measurement, the required load on the current source is regulated by an
internal resistor R, with a value of 100 Q. The maximum power of this shunt is limited to 0.25 W, resulting in a
measuring range of up to 25 mA maximum.

If higher currents need to be measured, an external resistor that is connected parallel to the source of current should be
used. The power of the external shunt has to be adapted to the source of current to be measured in order to limit the voltage

at the analog input to £10 V. The analog input is configured as voltage input. The voltage has to be divided by Ry

Notice: The precision of the current measurement with external shunt depends on the accuracy of the resistor that is used.

4.2.3 Measurement with a Resistance Bridge

Connection Scheme Circuit

us Us _ Usige- Usic-
e e Uz~ UReF+ - Umer

Measuring Resistance

Figure 4.5. - Measurement by a Resistance Bridge in 4-Wire Technique

Connection Scheme Circuit

Us UB _ UsiG+ - UsiG-
Uz ~ UREF+ - UREF-

Figure 4.6. - Measurement by a Resistance Bridge in 6-Wire Technique
Bridge connections consist of 2 arms with two resistors each. The resistance bridge is supplied by a voltage output UExc
at an analog input of the e.xact.

The quantity to be measured with resistance bridges is the relation between bridge voltage Uz and the voltage between
the two resistance arms UB (ratio measurement). The measuring range is 5 mV/V.
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Notice: At the resistance bridge in 4-wire technique the supply lines cause an additional voltage drop, which leads to
a slight diminishing of the bridge voltage. This distorts the measuring result and thus influences the
measuring accuracy. Therefore it is necessary to pay attention to use as low-impedance leads as possible to
the sensors and to make sure that the leads are well connected with the e.xact and the sensor.

With the 6-wire technique the voltage drop of the supply lines don't influence the measurement since the
bridge voltage Uz is measured with the additional analog inputs REF+ and REF-.

4.3 Analog Output

4.4

24

Connection Scheme

Figure 4.7. - Analog Signal Outout

With the analog signal output the value, which is assigned to the analog output variable will be output as a voltage
value. Thus the lowest defined value corresponds to the lower limit value of the measuring range and the highest
defined value corresponds to the upper limit value of the measuring range.

The actualizing rate of the output values is 10.000 samples/second.

Digital Inputs
Eg 3 ®
<@ 25
T o x on
3 3 g g
= = > >
I3y Qe
23 23
£ £ £ £
20DV DDV DDDD
O "0 ¢+ 0 -~ &8 o ¥ > 0u o0~ 0 >
§262%2222°¢2¢2¢2¢2°

IALOG OUT DIGITAL

«
uisition module 2

Communication ()

Acauisition [

Figure 4.8 - Digital Inputs of the e.xact
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The digital inputs 1/0 3, 4, 7 and 8 of the e.xact can be used for triggering and synchronization purposes. The functions
of the inputs are shown in the figure 4.8. I/0 7 and I/0 8 are used as in- and outputs.

The digital inputs of the e.xact can be used for the tara functionality as well. But in that case the following settings are
required (only one of these has to be fullfilled)

- no ring buffer may be triggered (freerunning) — valid for I/O 3 and I/O 4

- no synchronization had been defined (I/0O 7 and I/O 8 are not being used)

Therefore depending on the application either I/O 3 and I/O 4 or I/O 7 and I/O 8 can be used.

Connection Scheme Circuit

+10..30 VDC

—~—

o200 02222

Figure 4.9 - Digital Input Connection
101 —| I—\_
State . IIO” 47 II1H . ‘ IIOH 4’1‘7 II1H .

Figure 4.10 - Signal Diagram of Digital Inputs

The digital input is set (switch closed) as long as the applied signal voltage remains under the threshold value of 1 V.
The digital information can be scanned as 1/0 information via bus.

4.5 Digital Outputs

P Output "System Running"
P Output "Lifesignal”

P Output "Trigger Arm State”
P Output "Trigger Event State”

+—J» Output "Sync Reset
+—Jp» Output "Sync Signal"

3@@@@|@@@ QLRLDVLDD

3 a > >
z 4 5 E}
bl o

AO3
GND
AO 4
1101
102
1103
/0 4
/05
1106
7
o8

LoGOUT DIGITAL

isition module 2

Communication [

Figure 4.11 - Digital Outputs of the e.xact

HB_EXACT_E_10.doc 25
Gantner Instruments Test & Measurement GMBH



Gantner

e.xact - Test Controller
instruments

SENSOR CONNECTION

The digital outputs I/O 1, 2, 5, 6, 7 and 8 of the e.xact can be used for output digital signals for information about the
system and synchronization purposes. The functions are shown in the figure 4.11. 1/0 7 and I/O 8 are used as in- and

outputs.

Connection Scheme

% +10..30 VDC

I
Nov2020202222

> =
° °

o1
02
03
o4
05
1106
o7
o8

Fi
z
)

i

figure 4.12 - Digital Output Connection

I/01 —‘ I—‘—

Status

Figure 4.13 - Signal Diagram of Digital Outputs

The distribution voltage for the digital outputs can range from 10 to 30 VDC. It has to be either supplied externally or be
picked up by the power supply of the sensor modules.

The status of the digital output can be scanned as 1/0 information via bus.
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5. CONFIGURATION

To configure an e.xact and read the measured and logged values from the e.xact the Configuration Software
e.commander is used. This chapter will give you an overview on how to configure an e.xact module. A more detailed
description about the e.commander software can be found in the e.commander manual.

The configuration can be divided into the following processes:

- Definition of module-specific settings for the interfaces, logging, synchronization, etc.
- Configuration of the measurement variables
- Definition of the functionality of the e.xact by using the e.con software

There are two possibilities for configuring an e.xact. With the first possibility the settings and configuration of an e.xact
will be read from the e.xact, adjusted and transmitted back to the e.xact.

Another possibility is to defined the configuration locally on the PC/laptop without the necessity that the e.xact is already
connected or present in the network. The configuration can be saved and loaded into the e.xact at any time.

The entire configuration of an e.xact or a whole system of test controllers is saved in a project. Projects can be saved
and loaded for further processing.

The standard way of configuring an e.xact module is to connect the e.xact into the Ethernet first. Then the e.xact will be
added to a project, which will read out the actual configuration of the e.xact and the configuration is being display on the
screen. Now it is possible to reconfigure the module and finally update the e.xact with the new configuration.

5.1 Open a Project

Start the e.commander software. First you have to open a project. Therefore select one of the three options in the
window that will be opened after start-up of e.commander.

e.commander 32-bit Windows (LICENSED) 8 x

ﬂ " Open new project ...
| & Open new praject and read anline system

é " Open existing project ..

Choose other files
C:\Programme’G antner Instiuments'e. commanderyProjectsiest1.ER)
C:\ProgrammezhG antner Instruments'e. commanderiProjects\ENGIME 1.ERJ

« OK I X Cancell ? Help |

- With "Open new project..." you can open a new, empty project.

- Selecting "Open new project and read online system..." will open a window where e.commander displays all test
controllers found on the Ethernet. You can select the e.xact you want to work with and press "OK". This will open a
new project and add the selected e.xact with its actual configuration.

- With the option "Open existing project..." you can open a previously saved project.
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You can also open several projects at the same time. Each project will be displayed in a separate project window in

e.commander.

8. e.commander 32-bit Windows (LICENSED)
File Utiities Window Help

Jd 89 8B St | =EEdE|8

8| -0 x|

€. Project: ENGINE 1

= * n e.xact IP [V3] 192.168.1.1 Undef
= W Spstem variables

.\ I CycleCounter

W Analog inputs

W W1 Voltage_Input_1
W W2 Voltage_Input_2
W W3 Voltage_Input_3
W W4 Voltage_Input_d

W Anslog outputs

W WE: Volkage Dut_1
W WE: Voltage_Out_2
W WT Voltage_Out_3
% W8 Volkage Out_4

= W Virtual variables
e WV Average W1

=10l
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Below each test controller in a project the variable settings of the in-/outputs of the e.xact and of the slave modules
e.bloxx, which are connected to the e.xact, will be shown in list form. It is possible to add new test controllers and slave
modules and to define the variable and device settings.

Adding an e.xact to a Project

To add an e.xact to a project click with the right mouse button below the last line of the project. A context menu appears.

€. e.commander 32-bit Windows {LICENSED} i

File LUtiities ‘Window Help

J 089 B &8s EEDOE| @

=TI

= » ™
5 x ¥ Bpandslnodes
 Collapse all nodes
W Expand sub nodes
P colepe subnodes

Read Online Buffer From Concentratar...
EZ=l Read Online Yalues From Concentratar, .
1 Read Online Slaves Info From Concentrator
=1 Read Online State Info From Concentrator

g

Add Online Concentrators. .,
T nddC —
B s Concentrator configuration,
B! Fevovs Concentratar

DI 5ave Concentrator to standard repostary,

ator,

EEE apL-mx (va)
r B e.gateqvn)
=R e.gats oP (v2)
= etz op v

B addsiave » BB e.gateIr (v2)

8§ 2o Slave configuration r = e.gate1r (va)

X revoesave = e.gate MEM (w3

B save Sleve tastandard repository, B .o (va)

V' add Variable ... v B epacorv)

A pssign Yariable Configuration B s.pacop(v3)

X Remave Variable B epacipv2)

& oy e B epxcpem
[CHPROGRAN g e iy T e.reader (v

g &.xack DP (v3)

=2k Enable —

B coourtion

B Settings

b5 Assign names...

EZA cleanup Connected Conceantrator...
I Frecorfioure Concentratar,,,

@. Project: test1 il

=10l |

ner
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Now you have the possibility to add an e.xact which is already working and present at the Ethernet or to add a new
e.xact module which is not available yet but you want to make its configuration already.

- In case you want to add a new e.xact which is not yet available on the Ethernet select the menu item "Add
Concentrator..." and select the corresponding type of test controller you want to add (e.g. "e.xact"). The letters "IP"
behind the e.xact indicate that the module is using Ethernet for communication. The letters "DP" indicate that the
e.xact is also equipped with a Profibus-DP interface.

Note: The indications (V2) and (V3) behind the test controller types correspond to the device generation. Select the
correct one or else the concentrator cannot be found on the Ethernet.

If you want to add an e.xact which already exists on the Ethernet select the menu item "Add Online Concentrators...".
The e.commander will then search the network and display all test controllers on the network in a list.

. Scanning Network i [=] 3]
r— Found devices
Double click ta item results in visually identifying device.
Select needed devices |1l
Location * | Mame | SMr | @IP Address | IP Address | MAC Address | Connection
ADL-Mx bei Lugai ADL- 3 (.00 ok 2006-.. | 550023 192168.1.82 1921681231 00:12:08:05:64:87  Ethemnet
ADL-M bei Luggi ADL-M (3] (100w ork 2006-.. 550021 192.168.1.195 1592.168.1.231 00:12:08:0864:85  Ethemnet
dema box e.pac DP [V2][V1.98 2006-03-13) 510386 1927168.1.21 192.168.1.21 00:12:08:07.C9B2  Ethemnest
& bloxz Validation /all 1 e.pac DP (V2] [V1.98 2006-03-13) | 510339 192168128 192.168.1.28 001208070983 Ethemnet
& bloxs Validation 'all 2 e.pac DP [V2][V1.98 2006-03-13] | 510038 192.168.1.58 1592.168.1.32 00:12:08:07C856  Ethemnet
Motar 01 e.xact [P (W3] [v1.00] BEO0ZE | 192168.1.18 192.168.1.18 00:12:08:0864:84  Ethemnest
Ready
Enter device manually... | Fefresh list |  OK I X Cancel | ? Help |

With "Enter device manually..." you can enter the IP-address of an e.xact directly. With "Refresh list" the network will
be scanned again and the list of modules will be updated. Double clicking one of the e.xact in the list makes the LEDs
of the e.xact blinking for a few seconds. This indicates the position of the e.xact you are going to work with. Mark the
desired e.xact and press "OK".

After one of the two possibilities just mentioned the project window will be shown again and the e.xact will be added to
the configuration list in that window.

5.3 Configuration of the e.xact
To change the settings of an e.xact double-click the mouse onto the e.xact or click on it with the right mouse button and
select "settings" from the context menu. The window to define the settings will be opened.
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©. e.xact IP (¥3) 192.168.1.1 Engine 1 E o) x|

MName Value
B {5 Slave interfsce

- w B RIasT M
B 55 Hostinterface
& g RS 2%
& Rs 485
i £ ETHERNET

(5 Dataport
. 5B Genaal
B Settings
& 5 Geneal
i (5 Life sianal
£ Synchrorisation
(5 Circlebuter gen
- (5 Circlebuifer #1

 OK |x Cancel

7 Help |

The settings are arranged in a group for the "Slave Interfaces" (connection of e.bloxx sensor modules), the "Host
Interface” and the e.xact specific settings.

Following is a short overview of the setting possibilities. By clicking with the mouse on a setting a help text for the
selected setting will be shown in the lower area of the window.

Slave Interface

= @ Slave interface
. B RS 4B5 H
- ¥ Protocal Localbus
[ Baudrate: M5
- [& Char Fomat: Bel
- [ watchdog Timeout [s]: 1
o [ Answer Delay [5) ]

The e.xact provides one slave interfaces for the connection of additional e.bloxx modules via the screw terminals Asiave
and Bsiave of the e.xact. See chapter 5.5 for information on how to add an e.bloxx to the slave interface. In the following
the slave interface is indicated as UART1. The settings like baud rate and delay time are selectable. The protocol is
fixed to Localbus, 8e1. This setup will overwrite the setups in the module to ensure a communication.

Host Interface

@ Hast interface

5 By RS 2R

+ B RS 485

+ [5 PROFIBUS.DP

L& Stat. IP Address:

LY Stat. Subnetmask:

¥ Default Gateway Address:
¥ Use DHCP zerver:

=) FIP

18216831
255,256 256.0
1821683254
Yes

j’ "SOFTWARE UPDATE" pemizsion for; | Irkakmﬂ

LY "CONFIGURATION" permission far:
¥ "DATA TRANSFER" permission for
# B Dataport

= ) General

[ Act IP Address:

30
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To connect the e.xact to a host there are several interfaces available. The most important interfaces are Profibus-DP
and Ethernet.

By using DHCP it is necessary that the Static IP Address and the Default Gateway Address fit together. The actual
dynamic IP address can be displayed in the General selection.

Within the function FTP a password protection can be activated. It is necessary to work without or with all 3 passwords.
In case of forgotten passwords please contact Gantner Instruments at office@gantner-instruments.com to unlock the
password protection.

5.3.3 e.xact Settings
The e.xact settings are separated into 6 sections:
—@ Settings
- @ General
- [¥ Location: Engine 1
Lo ¥ ePac Functionality deactivated
In the section "General" a designation can be assigned to the e.xact. With this name it will be indicated when searching
for test controllers on the Ethernet and also in the project window. As default setting the "ePac Functionality" is
deactivated. If you require ePac functionality you will need the additional software package e.con. For details on this
software tool please refer to chapter 6.
Note: When you change a setting, the setting will be marked in bold text. When closing the setting window the changes
will be written to the project file of your PC/laptop. To activate the new configuration in the e.xact the configuration file
has to be sent to the e.xact module as well sent to the e.xact.
= 4% Lite signal
- [X Signal ype Dwnarnic [Conditions AMD combined]
[ 140 toggle time [s] 1
- ¥ Condition "0ON HO ERROR ACTIVE™ ‘ez
- ¥ Condition "ON HOST DATAPORT ACTIVE": No
[ Condition "ON HOST HIGHSPEEDPORT UDP ACTIVE": Mo
- [¥ Condition "ON HOST HIGHSPEEDPORT TCPAP ACTIVE™  No
- ¥ Condition"ON HOST DISTRIEUTORPORT ACTIVE" No
- [¥ Condition "ON HOST FTP ACTIVE"™ No
- [¥ Condition "ON HOST RS 232 ACTIVE™ No
- [ Condition"ON HOST RS 485 ACTIVE" No
In the section "Life signal” different watchdog conditions can be defined. With "Signal type" you can select if the different
error conditions set below shall be combined with logic "AND" or logic "OR".
— Synchronisation
X UseliDs Yes
-[¥ Use as master Yes
[ Sync. sample requency: B00Hz
- System spnchronisation time: MNone
- Aspnc. delap time RS 485" #1: Spnchionized
Here the synchronization of several e.xact modules in a network can be defined. One e.xact will act as a master, all the
other e.xact modules have to be defined as slaves. To synchronize e.xact modules with each other an additional wiring
will be required.
¢ e [ Count: 1
- [ Wariables to copy: Al
© o [¥ Handing Simultaneous
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545 Circlebulfer 1

‘[ Siee [Bytes] 1024000
¥ Sample frequency divider: 1
‘o (& Tiigger mode: Off [freerunning]

The circlebuffer in the e.xact stores measured values for later read-out and evaluation. It is possible to select the
number of circle buffers (1 or 2) and set the number of variables to be stored (simultaneous or sequential storing), the
buffer size, sample divider (e.g. a fast and a slow buffer), trigger mode and trigger position (pre-trigger).

Configuration of the Variables of an e.xact

To change the configuration of the measurement variables of the e.xact double-click on the variable in the project
window or click the variable with the right mouse button and select "Configuration”. A window like the example below will
be opened, where you can see the actual settings of the variable. The information in the window depends on the type of
variable (analog, digital, input, output).

2. Edit analog Input <¥oltage_Input_1> £ |EI|1|

Mame Yalue

[¥ MName Woltage_|nput_1
[ “ariable type ‘Yoltage

[¥ Sensor connection Single Ended

’:F; [¥ Scaling type Factor and Offset
[ Enor LED on failure OFF

[ Ermor handling at sensor faiune Cormesponding Limit

B 5 Data format settings

« OK |x [Zancell ? Help |

The variable name (has to be unique for every variable in case you will work with the e.con software), the variable type,
scaling and range settings, error handling and data format settings for the selected variable are indicated here. Click on
a "Value" field if you want to change one of the settings.

Note: All the settings having been changed and not yet written into the e.xact will be marked in bold text.

When you confirm with "OK" all changes (highlighted in bold font) will be saved and written to the e.xact. The project
window will be shown again.

Note: Pay attention that the physical sensor connection corresponds to the defined configuration.

Following is a short overview of the setting possibilities. By clicking with the mouse on a setting a help text for the
selected setting will be shown in the lower area of the window.
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Variable Type

Here you can define the type of measurement for the variable. Depending on the variable type (analog, digital, input,
output) different types of measurement are available. The field "sensor connection" lists all measurement functions of
the selected variable type.

If there is a sensor connected which requires a supply voltage from the e.xact you can select if the supply shall be on
always, off or optimized (on if required).

The range of measurement can also be defined. Adjust this to the predictable maximum and minimum measurement
value.

Scaling Type

It is possible to transform the measured value of a variable into another unit, which is called . First select the type
of scaling with the list field behind "Scaling Type". With "Factor and Offset" you can enter the factor (multiplication of the
measured value) and offset (shifting the conversion curve) for the calculation of the measurement value. With "2 Point
Calibration" enter the values of 2 measurement points one time in the measured unit and one time in the conversion
unit. For example to calculate the temperature from the measured resistance given by a PT 100 temperature sensor
enter two resistance values in Ohm and the corresponding temperature values in °C or °F.

Error Handling

It can be selected if the Run/Error LED on the front of an e.xact shall be switched on in case of an error (measurement
range exceeded, communication interruption etc).

Also it is possible to define how the e.xact shall react on a sensor failure (e.g. line break). So in case of a sensor failure
the value of the variable can be set either to a limit value, stay on the last measured value or set to a certain default
value.

Data Format Settings
With these fields you can define the data format in which the measured values shall be transmitted via bus. Select the
format of the variable (integer, floating real value, boolean, etc.), the field length and the precision. Precision indicates

the number of digits after the comma and the field length is the total number of digits before and after the comma.

Data Direction defines if the value is an input or output value but it is possible to set it as input/output as well. Defined as
empty the value of this variable will not be transferred, the variable is deactivated.
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To add a new e.bloxx sensor module (slave) to an e.xact click with the right mouse button on the icon of the e.xact.
From the context menu that appears select “Add Slave” and select the required module with one of the predefined

Enable:

Corfiguration

configurations.
8l
Fie Utities Window Help
1 8 B | &t s = EEE e
R
B"@' ':v Expand all nodes uments
i I Colapse all nodes
W Epondsubodss
I Colapse sub nodes
Read Orline Buffer From Concentratar...
=] Read Online ¥alues From Concentratar. ..
= Read Online Slaves Info From Concentratar...
Read Online State Infa From Concentrator...
B =dd online Concentrators...
B -dd concertrator... 3
= assign Concentrator configuration. .. 3
%] Remove Concentrator Del
E= save Concentrator to standard repository...
0| 2 B 0 sbosat v
B rssion Sleve confiquration v [ ebloxx a3 »
X revoveclave 1 ebloxxc as-t »
B cove Seve to standard repnsitery. . o g 0|
W fddVariable . v [l ebloxx A5 v [ axTcTeER
A fssign Varisble Configuration Il eboxcas1cr v
XL Remove Yarisble Il eboxcas1ce »
% @ T [l ebloxxaszce *
C:PROGRAM g posic CLrf {1 o bioxx 291 . A
25 Disable ) ehoxcor b
ot [
B
§

Settings
Assign names...

K= cleanup Connected Concentratar. .
¥ Preconfigure Coneentrator...

In the following window you have to define the UART interface of the test controller, where the e.bloxx module has to be
connected to and the address of the e.bloxx. Since an e.xact only has one slave interface (UART) UART 1 will be

selected and cannot be changed.

hoose setemas

UART: [1 |
. E

¢ 0K I x Cancel

? Help |

Now the module is added to the e.xact in the project with standard measurement settings for its in-/outputs.

Configuration of e.bloxx variables

Now configure the measurement functions of every variable of the just added e.bloxx. Therefore double-click on the
e.bloxx module or a variable or click with the right mouse button and select "Configuration". The Configuration Software
ICP 100, which is integrated in e.commander, will be opened. You will see the predefined variable definition.
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3| =10 x|

TelCR:C [0 = B/

|

=

P 192.168.1.1 /1,2

Infos  VYariable Settings | Module Settings |

=10l x|

T pe|\/anable Name|59nsur|T pe Uf\Cunnec:t\Un\Termmals|FUrmaL-"Ad]ustment|RangefEerr\Add\llUnals |DP Feal Cfg.|

H1AD Wariskle 1 Woltage $ADT+ 11 fff -10=>-10% Source =1 B3h
|| A1 10=>10%

W2lAO  Variable 2 Yoltage EED* AQZ+ 1AL fff -10=>-10"% Source = V2 B3h
|| AD2- 10=>10%

3AD  Warishle 3 Woltage ¥ AQ3+ 1 1 fff -10=>-10% Source =3 B3h
| | AQF 10=>10%

WAAD  Variable 4 Yoltage ;’ED* AD4+ 1AL fff -10=>-10% Source = ¥4 B3h
|| AD4- 10=>10%

WEIAR Variable 5 fit . f Forrmula  |43h
IVB|SP  Wariable B 1 fff Independent B3h
7

|

|Ready 4

Every variable is displayed in a row. You can set a name for the variable (name will be shown in the project window)
and you can select the type of measurement, the measurement range, format settings and more different settings
depending on the type of variable. Click on the corresponding field (column and row) of the setting you want to change.
For a more detailed description see the online help of the Configuration Software ICP 100.

After configuration close the ICP 100 Configuration Software by pressing the icon [& "Save to File and Exit". You will
return to the e.commander project window and the variable settings will be updated.

5.6 Statistics

Another very useful tool is the statistics functionality. This feature can be accessed when clicking the button 4% in the

menu bar.

This functionality provides the following information:

8. Statistics of <Project: testl >

Project: test1

Configuration [Order info):
&.bloks A1-1:
& blows A5-1:
&.blosx D1-1:

Configuation [Used variables):
Analog Input:
Analog Output;
Avithmetic:
Digital Output:
Setpaint

4 pieces Patha. 837428
2 pieces PartNo. 117173
1 piece PatMa. 907218
)

1

3

3

20

rile |

Project: test1

Variable #1 settings:

FelativeConcentratorti:
Concentratort ame:
FielativeVariableH:
YariableM ame;
YariableD ataDirection
YariableD ataFormat
WariableT ype:

Format:

PrafibuicP anra rant stinn:

30.02.2006 15:01:04

1
Stefan 2
1

Timestamp_counter
|

USINT 32
ARITHMETIC
Z10.0t

i)

Selectvariahle#  First |4 | }l Last | Checkl

=
2 e
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The first part of the window shows an overview on the whole project with:

- Project name, date and time

- |IP-address, name/location, part number of the e.xact

- Type and number of e.bloxx modules connected to the e.xact with its part number(s)

- The number of each type of variable like alarm, analog input, analog output,... being defined for this project.

If there are several e.xact in one system, you will find this information for each one.

The second part describes all variables being defined in the project with its most important information in the order as
they are configured. With the buttons "First", "Last" and the arrows you can search for the variable you are interested in.
Design Rule Check

The performance of the system depends on the numbers of variables, number of variables, transfer rate, data format,
active interfaces, etc.

So it is very helpful to check a configuration after the first setup or after having reconfigured the system by clicking the
"Check" button.

The result of the test will be explained by the background colors:

- WHITE: Configuration is fine and will run after downloading.

- RED: Configuration will not run, a download is not possible.

- YELLOW: It is not definitely possible to say ok or not ok. In this boarder range it is necessary to test the setup. It is
possible to download the configuration.

In praxis mostly the error state will be generated by:

- connecting too many modules to one UART.

- defining too many variables (Att.: difference between Profibus-DP vs. Ethernet).
- selected sample rate could not be reached.

Display of Slave Information

Slaves are the e.bloxx measurement modules connected to a concentrator. Information about those slaves can be
displayed on screen.

To read out and display the slave information click on the icon 5] "Read Online Slaves Info from Concentrator". The
e.commander will scan the network and display all connected concentrators in a window (see chapter 5.2).

Select the desired concentrator and press "OK". The concentrator will be read out and the information about the slave
modules connected to the concentrator will be displayed in a new window.
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. view file content: #actual.sta_mod 8| 10| x|
Display slaves info:
UARTIndex 0
Address 12 ebloks &1-1 il DEV:EULRTO 05Y-x2.00 4PPY-a2.02 SMR-314307
Address 23 ebloxs D1-1 il DEV-EUARTO 05Y-p2. 00 A4PPY-b2.00 SHR-123477
T

5.8 Display of Status Information from Concentrator
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The actual state of a concentrator can be read. These information include run states, error information and general

states like if the measurement mode is active, etc.

To read the status information from a concentrator click on the icon E=1 "Read Online State Info from Concentrator".
The e.commander will scan the network and display all connected concentrators in a window (see chapter 5.2).

Select the desired concentrator and press "OK". The concentrator will be read out and the status information will be

displayed in a new window.

€. view file content: #actual.sta_mod =] =] |
Display state info:
GEMERAL STATES:
MEASUREMEMT MODE ACTIVE
RUM STATES:
FTP ACTIVE
ERROR STATES:
COMFIGURATION FILE ERROR
FACKERMEL OPERATION DEMIED ERROR
2 v |
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The e.xact permits complex control functionality such as PID controller, state machine, arithmetic, numeric and logical
operations, transmission terms, function generators, time functions as well as visualization and additional functionality.

The software e.con is an easy-to-handle graphical programming system to define the functionality

of an e.xact. As only

graphical blocks are used for the definition, time to get familiarized with the system is minimized. The presentation of
graphical blocks follows existing specification and technical languages. Structure blocks permit a hierarchic structure of
projects. Linked projects and export mechanisms facilitate the reuse of structure blocks that have been created earlier.

The software e.con combines programming, simulation, testing and running in one tool. Special blocks and additional

tools permit online observation of signals and signal tracing as well as run-time measurements.

Note: This chapter will give a short overview of the e.con software. A more detailed description can be found in the

e.con software manual and the online help of e.con.

6.1 Overview of the e.con User Interface

After in installation of e.con from the CD start the software and the main window of e.con will open.

FL-iCon-L 4 (Projekt: TEST) - [$PROG1]
[2f Projekt  Bearbeiten  Strukiurbaustein  Inbetriebnahme  Optionen

Extras Fenster 2

2| 10| |
=181

DSHES|[waded or|l[asas

Prciekt | Biblotheken |

= 5 B X
~ ]« [ < [ = g G g " i ;
6 0

-~ Konfiguration
(= Programmbausteine
L PROGL
Makrobausteine

o :

‘ o : : : .

P

Edit Wiew Help

8| =10 x|

Ready

k\\_l;

Figure 6.1 - Main Window of e.con
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6.2

Commands for working with the system can be selected from the Menu @, the Toolbar @, the Quickstart Window, and
Context Menus as well as by using Keyboard Shortcuts. The structure of the project is presented in the Project Tree @
which is displayed when you click on the tab "Project" on top of the tree. A number of operations can also be carried out
from the project tree. By selecting a structure block in the project tree a graphical preview of it will be shown in the
preview area ®. From there it is possible to drag the structure block into the working area ®, which contains the
worksheet with the presentation of the blocks and their connections. Instructions, status information and messages are
displayed in the Status Line ® and the Messages Window @.

The whole functionality of the function blocks of the system is defined in the e.xact. The software e.con is just a tool for
combining and “wiring” the single blocks.

Projects

A project can be subdivided into any number of hierarchic structures. However, it always comprises not less than two
levels, i.e. its configuration and program blocks. A project is processed by arranging the desired structure blocks
(program and macro blocks) and connecting them graphically.

Configuration

I
| ]

Program Block Program Block
I

Macro Macro

Macro | | Macro

Figure 6.2 - Structure of e.con
The top level of a project is the configuration (&Main). It allows the graphical configuration of the target system tasks.

Program blocks are added to the configuration. They form the second level of the project where the functions are called
and their sequence is established. Program blocks are flagged with a $ symbol preceding its designation. By
determining the priority and cycle time of program blocks the task management parameters are defined. Connections
between the program blocks facilitate the asynchronous data exchange via the e.xact. The number of program blocks is
limited by the number of the parallel tasks in the target system (usually 15).

Programs are structured by using macro blocks. They make it easier to call functions which are used repeatedly. Macro
blocks can be inserted into program blocks and other macro blocks. However, recursive calling is not permitted. Macro
blocks contain sub functions of the programs and relating local parameters. These are no subprograms. During code
generation they generate the complete target code for each call.

All project levels may contain visualization blocks (without target function). For exchanging data between project levels,
the Input and Output blocks from the Standard Library are used. The Enable block from the same library is used for
conditional processing operations of program and macro blocks.
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6.4.1
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Classes and Instances

When a project is processed, there is a difference between classes and instances. Classes are generated during editing
operations by combining certain structure blocks and they contain preset values. Instances are formed when changing
to the "Run" mode and can be parameterized there. So it is possible to define a special functionality (class) in the "Edit"
mode which can be used in different programs/macros with different parameters.

During editing operations only preset values are defined in the parameter dialogs of the blocks. During the first change
to the Run mode they are copied into instance parameters. Thereafter, the instance parameters can be modified in the
Run mode. However, these modifications have no effect on the preset values in the structure block classes. When
returning to Edit and modifying preset values, the instance parameters remain unaffected. The instances of newly
inserted structure blocks contain the preset values as instance parameters.

Note: When changing a parameter in the Run mode (instance parameter) it is necessary to download them into the
e.xact to ensure that the new parameter is still valid in the e.xact after a power off/on, otherwise the old parameter are
loaded after a new start.

To facilitate easier differentiation between structure block instances, they can be assigned to different names. The
context menus for structure blocks in the Run mode contain the Instance Name command. Upon opening the dialog a
designation may be entered which afterwards in the symbol of the structure block and in the project tree.

Instance names are only indicated in the Run mode. An exception is the configuration where the instance name of the
programs remains visible even during editing operations.

The Four States of the e.con Software

The software e.con facilitates creating, changing, testing and running projects by using one tool only. The program
distinguishes between the following 4 system states:

- Edit

- Design

- Run

- Online Observation

Each state can be obtained by using the menu, the toolbar or partly the context menu.

Edit State

"Edit" is the basic state of the system. It is the state where a project is mainly processed. The structure of a project is
determined by loading and removing libraries, defining and deleting structure blocks, and inserting, removing and
connecting structure blocks. In the edit mode the classes of structure blocks are processed. The values entered in the
parameter dialogs of the blocks only serve as presetting for the instances visible in the run mode.
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Upon entering one of the first three commands of the edit menu or closing all work sheet windows, the system changes
to the edit state. This state can be easily identified through the appearance of the project tree. There, the defined
structure blocks and loaded libraries are listed in two views. In addition, the grid for block positions and connections are
indicated by means of dotted lines in the work sheet windows.

; i 8| =10l |
@ Project  Edit  Structure Block Run Options  Tools  Windows 7 18 x|
O ,,=rsﬂ|glm|n| T AN |[BBX
Fraject | leranesl A | | £ | 0 | E ﬂl
. : ] : :
: ] :
: : 12
DELAY-TIME U : | —
=TER 1 : START +M
: a : :
o L o
~ Configuration ... ] R R
= Program blocks G l_l
_ =TEP 2 : DEC 1
. T _1
I
-Macro blocks r_: .
. DELAY-TIME s .......... DEC 1 |> ............. ................... .................
- LOG-COMEIN, 1 z : :
- MEASLREHENT [CHESREET |
2 : i
—
: DEC 1 : :
STEP 4 : — : :
.. N T T U SRR
o= | |
. : : :
: : : : -
K1 2

Edit program block /A

Figure 6.3 - Worksheet Edit State

Dﬁﬂ&lmﬁrﬁrﬁm A% AN R Y BX
I
|— Run I— Delet
Design Paste
Ed/t Macro CopyC
Edit Program Block
Edit Configuration Delef@ BIseR™"
Print Project Replace Block
—__ Save Project L— Edit Drawing
— Open Project - Undo
—— New Project —— Remove Library
— Load Library
Figure 6.4 - Toolbar Edit State
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6.4.2 Design State

Apart from the operations described above, i. e. inserting and deleting objects, also the structure block design ("Design
Structure Block") can be used. From a specific work sheet window and by means of an additional toolbar, label
positions, the appearance of symbols and the presentation in the work sheet window can be changed.

8| - 10| x|

@Pro]ect Edit Skructure Block Run Options  Tools  Windows 7 _|ﬁ||1|
MM e e o
TR Y ORI S [

|| d]a

Project | Libraries | Inputs | Outputs

- Configuration
=8 Program blocks

Define structure block appearance él

Figure 6.5 - Worksheet Design State

Additionally to the already mentioned toolbar there are some more functions available to design the appearance of the project,
the programs and the macros.

OlwE| D S s 8 s w ] el B 24| 8 e
L Label inside or outside

L Position Name Button ) ;
Show Function Blocks during Run Mode
Show Connection Lines during Run Mode
Frame Style Visualization Flag
Show Name Background Picture for Structure Block
Button Style Bitmap for Structure Block

Figure 6.6 - Toolbar Design State
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6.4.3 Run State

When using the Enter command from the "Run" submenu the program turns from the edit to the run state. During this
changeover the program performs an instantiation. Instances are formed from the classes established during editing
operations (refer to chapter 6.3 - Classes and Instances). When this option is chosen, a new work sheet window is
opened, indicating the configuration. In contrast to the work sheet windows in the edit mode, the work sheet windows in
the Run state does not contain a grid. The project tree offers one view only, presenting the hierarchic structure of the
project.

The run mode serves to assign instance parameters used by the blocks later on in the e.xact. Commands for importing
and exporting parameter files (refer to the submenus "Structure Block" and "Run") support this work. In addition, cycle
times of tasks can be defined. In the run state structural changes of the project are no longer possible. The other
commands in the run submenu serve to start simulation, establish target system connections as well as to create, load
and start the program and change to online observation.

, MATNY 8| -0l x|
@ Project Edit Structure Block Run Options  Tools windows 7 _|ﬁ'|5|
D MR ae e O
=K Bmam iII
- |P| $5TART
/Pl $MODE-2
E] $MODE 1
i coscoren o by | EE—
(] MEASUREMENT
W DELAY-TIME 4
"M DELAY-TIME
—
STEPZ DEC 1
—
STEP3 DEC 1
I
—
DEC 1
L |
||
< | 2
Run [STMULATION 4

Figure 6.7 - Worksheet Run State

The toolbar of the run state is similar to that one of the edit state. The difference is shown in the next picture.

=2 = I - B - rfﬂ@.@*i‘

L Upward in the structure
Online/Offline
Download to e.pac

Logon to Target System

Figure 6.8 - Toolbar Run State
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6.4.4 Online Observation State

When a program has been successfully loaded into simulation or e.xact, online observation starts automatically. For
switching from the run mode without performing a download before directly, the "online" command in the "Run"
submenu is being used.

For online observation the visualization blocks indicate the current values of connected signals. Clicking the connection
lines by means of the left mouse button opens a window displaying the current signal value. Via parameter blocks and
signal editors values are being changed online. However, they only influence the volatile memory (RAM). For
transferring the values into the nonvolatile memory of the e.xact, the "Parameter" command in the "Logon Target
System" dialog is used.

If the project uses archive blocks, they record signal patterns in the e.xact. Signal patterns can be read out and
displayed by means of an additional tool iTrend.

The refresh rate of value representation can be defined in the "Work Sheet Settings" dialog. The online observation can
be stopped by using the "Offline" command/button or by exiting e.con.

3 ) MAIN, 8l 10| x|

[f Project Edit StructursBlock Run Options Tools Windows 7 =& x|

DsHS | t|aeo|@d

=K aMalN =
~-|P] §TEST-1

[, » |

|
m—r* 750

00" 1000

Crline e_pac 355.1 4

Figure 6.9 - Worksheet Online Observation State

6.5 Starting a Project

44

After the program e.con had been started it is possible

- to start a new project,

- to open an existing project,

- to upload the project from a connected e.xact or
- to load a project from the restore directory.
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Start a new project:
Click on the button Create a New Project or select the menu File - New Project and the following window will appear:

& x
K Praject:
&.pac Project I
Directary:

CAPROGRAMMENCON-L FOR E D

oK Cancel

Figure 6.10 - Window New Project

Enter a project name and confirm/modify the directory where the project shall be stored.

Open an existing project:
Select the project and open the xxx.MDL file

al2lx
Suchenin. | 3 ECONHB | & @ o B

Daleiname;  [ECONHE.MDL Offrien |
Drsheityp [iCarL Projects (~md) x| Abbrechen

Figure 6.11 - Window Open Project

Upload a project from e.xact:

The window for the selection of the so called target system will open. There all selected e.xact modules and the PC-
simulation are offered. By clicking the relevant e.pac the color will change from red to green.

al2x

FF FC-Simulation

R epec

Device:  le_pac
Version, 452100
Program: 050701
Diate: 10705182440
Size: (39054 Bytes
State: Sop

Stat /Hew | Sofigs | Peaetem | B | sw |

i3 | Cancel |

Figure 6.12 - Window Upload from e.xact

In case the icon color is yellow the settings (IP address) have to be checked.

HB_EXACT_E_10.doc 45
Gantner Instruments Test & Measurement GMBH



e.xact - Test Controller
FUNCTIONALITY WITH E.CON

6.6

46

Load a project from restore directory (zipped file):

Selection of the file to be opened.

a7
Suchen in: |@HESTDHE j - [ e

050701 00001 ZIF
@DSD?DI 0002, Z1P
@DED?DI 0003, Z1P

Dateinarne: || Offnen I
D ateityp: IAlchiva Filess [~ zip] j Abbrechen |

Figure 6.13 - Window Load from Restore file

Connecting e.xact and e.con

Gantner

instruments

In a new or an already existing project open the e.con has to be selected first by using the menu Tool - Select Device:
Now it is possible to select Online or Offline. In case Offline is selected a browser will open to select a #summary.sta

file.

Select Summary File ...

Suchen in: [ (3 ECONHE x| = EckE-

CIEITMeR eFacTaolin
_IRESTORE

#surmmary.sta
ECONHB, G
ECONHB, GVR
ECONHE.[EH
ECONHE.INT
=] ECOMHE. WS

Dateiname: Iﬁsummary sta j
Dateityp: I j

fiffren I

Abbrechen

2

Figure 6.14 - Selection Online/Offline and Browser to choose a #summary.sta file

Selecting Online a network scan will be done. After selecting the e.xact the successful selection has to be confirmed.

viormotion

@ Device successfully selected |

Figure 6.15 - Successful selection of an e.xact

Now the software e.con will work with all the variables defined in the measuring and 1/O system.
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6.7

Practical Use of the Structuring

In the practical use the combined measurement, automation and control tasks consist of many sub tasks, which
themselves consist of different sequences, flow parameter and evaluations resp. decisions. This chapter gives an
introduction on how to layout a project. More information can be found in the online help of e.con and the e.con
instruction manual.

In a first step we recommend the definition of the process inputs and the process outputs. This could be done in a
macro "Inputs” and in a macro "Outputs". Due to the use of global parameter these signals will then be available in any
further program and macro block.

In the next step the total function of the project should be partitioned in logical function such as Test Mode 1 and Test
Mode 2. The block "START" will enable/disable the different Test Modes.

ETETE
AT

DS EHS mrmed @ o[
= T & ﬂl
Pl $sTART 1
Pl $MODE-2
B $MODE-1 FSTART
T & S T: 100 2
FMODE-1 FMODE-2
E E

=
< | »

Run | | él

Figure 6.16 - Example: Project with Test Mode 1 and Test Mode 2

A Test Mode consists of different steps; each step can be controlled by a process 1/O (host or process controlled) or by
a decision made in the e.pac. The program MODE-1 could contain e.g.:

Step 1: Proceed at an external 1/0 signal

Step 2: Proceed by a combination of events which have happened
Step 3: Proceed when a measurement signal exceeds a set point limit
Ste4 4: Proceed after a special time (delay)
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; : ETPNT=TES]
E Project  Edit  Structure Block  Run Optlons Tools Windows 7 == =l
O =R | e 9| T
=2 . MATM ﬂl
[P $5TART
P $mMoDE-2
=-|P| $MODE-1
Frser - EEET—
MEASLREMENT e
------ i IR
=TEP 2 _ DECT |>
-
—
STEP 3 DEC 1
I S
—
DEC 1
STEP 4 —
T
ad ||
| _’|—1
Run [sTMULATION o

Figure 6.17 - Example: Function of Test Mode 1

In the example the macros LOG-COMBIN, MEASUREMENT and DELAY TIME have the following function:

EPm]ect Edit Structure Block  Run Optlons Tools  Windows 7

O

EE l BMATN
[P $sTaRT
B $MODE-Z

ﬁ $MODE 1
i [M] LOG-COMBIN,
MEASLIREMEMT

DELAY-TIME

8l 1ol
=18 x|
B ae e H
A
| TR 2
MJ——:
1 | [ I
— Ev
' | MSTEPI
)

o

Run

[stmuLATION

Figure 6.18 - Example: Function of macro LOG-COMBIN

Providing the events according to the logical combinations as a “true” signal at the output STEP 1, the condition is
fulfilled and the next condition is required.
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fiCon-L4 (Project: ECONHB) - [&MAIN'$MODE-13MEASUREMENT] a8l (0] x|
@Proiect Edit Structure Block Run  Options Tools  Windows 7 = Elil
DS mrmem as o
=] aaIN
[P $sTART

IP| $MODE-2

IP| $MODE-1

M| LOG-COMEIN,
¥l MEASUREMENT FORCE }|
DELAY-TIME I
>/——E STER 2
SETFOINT }|—,_-
K ] I
Run [smMuLaTION [ /J

Figure 6.19 - Example: Function of macro MAESUREMENT

If FORCE exceeds the SETPOINT the output of STEP 2 will be “true” and the next macro is in charge.

ririCon-L4 {Project: ECONHB)

Proi
D= HE S

: - [&MAIN $MODE-1',DELAY-TIME]
ect  Edit StructureBlock Run Options Tools  Windows 7

MAaEem as oD

&l =10 x|
=181 x|

o[l LOG-COMBIN.
- M| MEASUREMENT

----- DELAY-TIME

INE—L-

' Iﬂ]—m STER §

Run

K|

sMULATION

Figure 6.20 - Example: Function of macro DELAY-TIME

.0
2|

After a selectable DELAY-TIME the input will be switched to the output STEP 3 and all three conditions are fulfilled

This example shows how a structure can be used to setup a clear functionality by using different program and macro
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Environmental Conditions

The e.xact is protected against water and dirt according IP 20. If required by the conditions of the operating site the
modules have to be installed accordingly, e.g. in a water-resistant or water-proof case, compliant with the regulations of
electrical engineering.

For the allowed ambient temperatures for the e.xact see the Technical Specifications at the end of this manual.

Mounting

The e.xact has a snap-on mounting for installation on standard profile rails 35 mm (1.4 inch) according to DIN EN
50022. The mounting on the DIN rail is performed by four straps on the reverse side of the module. First you push the
two lower straps behind, the lower notch of the DIN rail and then you press the module on the DIN rail until the two
upper straps shap in to the upper notch.

In order to take the module off the DIN rail either slide the module side-wards off the rail or, if it is not possible, lift the
module slightly so that the straps on the top are released from the notch and the module can be taken off easily by
tipping it forwards and removing it from the DIN rail.

Module Parts

ANALOG OUT

e.Xact aacquisiion moduie

Communication 13
Acquisition
Conditioning =

Run/Error =

Figure 7.1. — Module Parts of the e.xact

1107 ... Pluggable screw-type terminal strips:

1.
... Power Supply +10 up to 30 VDC

.. RS 232 serial bus for connection to a PC/laptop (us the RS 232 cable included in the scope of supply)
... Slave bus for connecting other e.bloxx measurement modules

... Four analog outputs

OB wn

RS 485 serial bus for connection to a PC/laptop
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6 Eight digital in-/outputs

7... Four analog inputs

8 ... RJ 45 plug for Ethernet connection

9 ... PROFIBUS-DP connection

10 ..Status LEDs for the digital in-/outputs
11 ..Status LED "Communication"

12 ..Status LED "Acquisition”

13 ..Status LED "Conditioning"

14 ..Status LED "Run/Error"

7.3.1 Front LEDs

The LED at the front of the e.bloxx modules provides the following information:

LED "Communication": Indicates the communication status

LED "Acquisition™: Indicates the status of the measurement data pool
LED "Conditioning":  Indicates the status of the analog inputs and outputs and the signal conditioning
LED "Run/Error": Indicates that the e.xact is supplied with power and running (green light) or an error occurred
(red light). The errors are indicated by switching the LED on in different modes:
- red (permanent): General error like signal overflow, broken sense leads
- red + short off period: General error like signal overflow, broken sense leads +

communication timeout
- green + short red flashing:  Signal OK + communication timeout
- red fast flashing: Global error, no suitable firmware

Notice: The LED will get red when the signal is out of the selected range and the error checking is activated.

7.4 Connection Technique
The wires for the power supply, serial interfaces RS 232 and RS 485 and for the sensor signals are connected to the
e.xact via screw-type terminals. The captive terminal screws are part of the terminal strips. All terminal strips are of a
plug-in type and can be detached from the e.xact.
Not more than 2 leads should be connected with one clamp. In this case both leads should have the same conductor
cross section. For the precise clamping of stranded wire we recommend the use of wire-end ferrules.
Notice: Connecting wires respectively the plugging-in and -out of the terminal strip is only allowed with an e.xact in
power-off status.
In order to prevent interference with sensors, signals and modules, shielded cables have to be used for the power
supply, bus connection and signal lines.
The PROFIBUS-DP cable is connected to the DB-9 plug on the front of the e.xact.
For the connection of the Ethernet a standard RJ 45 connector is provided by the e.xact.
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7.5

Power Supply

Non-regulated DC voltage between +10 and +30 VDC is sufficient for the power supply of the modules. The input is
protected against excess voltage and polarity connecting error. The power consumption remains approximately constant
over the total voltage range, due to the integrated switching regulator.

Due to their low current consumption the modules can also be remotely supplied via longer lines. Several modules can
be supplied in parallel within the permissible voltage range and drop in the lines. If required, the supply lines together
with the bus line may be incorporated in one cable.

In order not to overload the module power supply needlessly and to avoid unnecessary line troubles, a separate power
supply is recommended for sensors with a large current drain.

The distribution voltage for the e.xact modules has to be protected by a fuse with maximum 1 A (inert). The modules
have an internal fuse (reversible) for protection against excess voltage, excess current and wrong polarity.

Power Supply

+10 .. 30 VDC _
oV -

ANALOG OUT

e.Xact wascisiion mocue

Acqisition )

Gantner Condioring =

Run/Error .

Figure 7.2. - Power Supply of the e.xact

7.6 Connection of e.bloxx Modules

52

e.bloxx modules are connected to the RS 485 slave interface (screw terminals "Aslave" and "Bsiave") at the e.xact.
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e.bloxx e.bloxx e.bloxx

©.XACt i susiin o e

Gantner

Figure 7.3. — e.bloxx Modules connected to e.xact

* ... If the e.bloxx (here A4-1TC as an example) are used together with an e.xact, which is used to collect the data of all
connected e.bloxx modules and process them for fast transmission via the further network, a bus termination must be
connected to the last e.bloxx in each bus line.

7.7 Connection to Ethernet

The e.xact is supported with a connector 10/100 BaseT to connect the e.xact into an Ethernet. The IP address and

DHCP setting must be set-up correctly (see chapter 3 "Start-Up"). Then it is possible to communicate with the e.xact via
the ethernet.

It is also possible to connect the e.xact directly to a PC via the 10/100 BaseT connector. In this case a cross-wire
Ethernet cable must be used.

Power Supply
+10..30 VDC

Figure 7.4. - Connection to Ethernet
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7.8 Connection to the RS 485 Communication Bus

The e.xact has an RS 485 serial interface. The bus lines are connected to the screw terminals "Agys" and "Bgys" of the
e.xact.

B y—1

Figure 7.5. - Connection to RS 485 Serial Interface

A detailed description of the bus and the communication with the e.xact and the connected e.bloxx modules can be
found in the manual “e.bloxx Communication” (Part No. 159583).

7.9 Connection to Profibus-DP

The Profibus-DP interface of the e.xact is used fast online data transmission to an automation system. A detailed
description of the Profibus-DP communication with the e.xact can be found in the manual “e.bloxx System Guide” (Part
No. 159078).

7.9.1 Bus Plug

For the installation of the bus cable and bus interface for PROFIBUS-DP 9-channel D-subminiature plugs and sockets
are used. The pin assignment for the RS 485 connection according to PROFIBUS is given in Table 7.1.

Plug Pin | RS 485 Notation Signal Identification
1 - Shield Shield, Protective Ground
1le, 5 2 - RP Reserved for Power
°o 3 B/B RxD/TxD-P | Receive/Transmit-Data-P
°o 4 - CNTR-P | Control-P
°ol9 5 c/c DGND Data Ground
°1° 6 - VP Voltage Plus
7 - RP Reserved for Power
DB9 8 AN RxD/TxD-N | Receive/Transmit-Data-N
9 - CNTR-N Control-N

Table 7.1. - Pin Assignment D-Subminiature Plug According to PROFIBUS

The signal leads A and B (and Shield) are mandatory for a (shielded) connection. Additional signal leads may be
installed if required.
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7.10 Shielding RS 485

In case of increased interference, such as in industrial areas, we recommend a shielding of the power supply, bus, and
signal cables. In general, the shield should be connected to the protective earthing (not Data ground!) at each bus
connection. If necessary, the shield should also be applied along the course of the cable several times. For shorter
distances, e.g. with stub cables, the interference response is often improved if the shielding is only applied to the stub
cable exit.

Bus users such as controllers (PLCs), computers (PCs), repeaters and interface converters (ISK), etc., generally feature
the possibility of applying the shield directly to the appliance or to separate shield rails. Shield rails offer the advantage
of preventing possible interfering signals from reaching the appliance. The shields which are connected to protective
earthing conduct interference signals off before reaching the module.

The e.xact does not have a direct shield connection at the module. Here the shield of the bus cable can be connected to
earth e.g. by so-called shield clamps.

Central )
Earthing Point Shield

Insulation

AR KA
e a
0\,

/)
’ V4! y 4
OSSN '\

4

RS 485 Field Bus

ANALOGOUT DIGH

e.Xact i acqisiion modue

Figure 7.5. - Earthing of the Bus Line Shield at an e.xact

Notice: The shielding screen must not be connected to the ground (0V) of the power supply and it should always be
connected to earth with a large surface and low-inductance.
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8. SPECIFICATIONS

All following data are valid after a warm-up time of approx. 45 minutes.

8.1 Analog Inputs (4 per module)

Accuracy 0.01 % typical
0.02 % in controlled magnetically environment according EN61326: 1997, appendix B
0.05 % in industrial area according to EN61326: 1997, appendix A

Repeatability 0.003 % typical (within 24 hours)
Type of Measurement Range Accuracy Resolution
Voltage 0V 2mV 40 pv
2V £0.5mV 10 v
Current 120 mA 4 pA 80 nA

internal shunt 100Q

Bridge 5 mVivV 2 uviv 0.1 pviv
Excitation 5 VDC/120 Q
Input resistance > 10MQ
Linearity deviation: 0.01% of the final value
Signal to noise ratio voltage measurement
1 kHz 90 dB
1Hz 120 dB
Temperature influence
on zero 10 uV /10 °K (at 10V range)

0,2 pA /10 °K (at £20mA range)
0.1 uV/10 °K (at +5 mV/V range)
on sensitivity 0.02% /10 K
Long-time drift 1uV/24h;0.1pA/ 24 h

8.2 Analog Output (4 per module)

Type Voltage output
Range 10 VDC
Accuracy 2 mV
Resolution 0.3 mV
Valid load resistance >5 kQ
Temperature influence
on zero 2mV /10 K
on sensitivity 0.05% /10 K
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Noise voltage in range

0..10Hz
0...1000 Hz
Long time drift

Linearity deviation
Resolution
Refresh rate
Settling time

2mV
10 mV
1mV/48h

0.01 % of final value

16 bit

10,000 samples/sec for all variables
100 s

8.3 Digital In- and Output (8 per module)

Input

Function

Input voltage

Input current

Upper switching threshold
Lower switching threshold

Output
Function

Type of output
Output voltage
Output current

configurable for trigger and synchronization
max. +30 VDC

max. 1,5 mA

>3.5 VDC (high)

<1.0 VDC (low)

configurable for alarm and synchronization
Open-Collector

max. 30 VDC

max. 100 mA

8.4 Analog/Digital Conversion

Resolution
Sample Rate

Conversion method

8.5 Power Supply
Power supply

Power consumption:

HB_EXACT_E_10.doc

19 bit
10,000 samples/sec — just measuring

5,000 samples/sec — with arithmetic channels
2,500 samples/sec — with e.pac functionality

Sigma Delta

10 VDC to 30 VDC
over voltage and overload protection
approx. 5 W
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Interfaces

Host Interface Ethernet
Protocols:

Services:

Baud Rates:

Number of simultaneous clients:

Galvanic Isolation:

Host Interface RS 232
Data Formats:
Protocols:

Baud Rates:
Connections:

Host Interface RS 485
Data Formats:
Protocols:

Baud Rates:
Connection devices:

TCP/IP, UDP, PING, ASCII, MODBUS-TCP/IP
DHCP, FTP Server

10/100 Mbit/s

Max. 10

500 V

8E1/801/8N1

ASCIl, MODBUS-RTU (parts)
9.6 kbit/s up to 115.2 kbit/s
RX, TX, COM, RTS, CTS

8E1/801/8N1

ASCII, MODBUS-RTU (parts)
9.6 kbit/s up to 115.2 kbit/s
Max. 32 at one line

Host Interface PROFIBUS-DP

Standard:

Data Format:

Baud Rates:
Connectable Devices:

Galvanic Isolation:

Slave Interfaces RS 485
Standard:

Data Format:

Protocols:

Baud Rates:
Connectable Devices:
Galvanic Isolation:

Mechanical

Case:

Dimensions (W x H x D):
Weight:

Protective System:
Mounting:

RS 485

8E1

9.6 kbit/s up to 12 Mbit/s
Max. 32 without repeater
Max. 127 with repeater
500 V

RS 485, 2-wire

8E1

GANTNER LOCAL-BUS
9.6 kbit/s up to 6 Mbit/s
Max. 32 at one line

500 V

Aluminium and ABS

189 x 90 x 83 mm (7.4 x 3.5 x 3.3 inch)
700 g

IP20

DIN EN-Rail
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8.8 Connection

Plug-In screw terminals Wire cross-section up to 1.5 mm?

Profibus-DP Sub-D9 plug

Ethernet RJ 45 plug
8.9 Environmental Conditions

Operating Temperature -20 °C to + 60 °C (-4 °F to + 140 °F)

Storage Temperature -30 °C to +85 °C (-22 °F to + 185 °F)

Relative humidity 0% to 95% at +50 °C (+122 °F), non-condensing

Notice:
Information in this manual are valid as of October 24™ 2006 until revocation.
Further changes and completion of the manual are reserved and possible without notice.
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