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1 General Information

1.1 Symbol Description

The manual contains several safety messages. Each safety message contains a defined signal word
and a color. The color and the word are referring to an alert level. There are 4 levels. The safety
messages point out hazardous situations and give information to avoid those.

A DANGER Indicates a hazardous situation which, if not avoided will result in death or

serious injury.

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

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

NOTICE Is used to address practices not related to personal injury.

1.2 Copyright

This manual is intended for the operator and his staff. It is forbidden to give the content to a third party,
to duplicate, exploit or impart it. The Friedrich Liitze GmbH has to allow it explicit in writing.

General data, text, images and drawings are copyrighted and are liable to the industrial property right.
Contravention can be prosecuted criminally. The named brands and product names in this document
are trademarks or registered trademarks by titleholder.

1.3 Disclaim of Liability

We have verified the contents of this manual regarding to the conformity of the described hardware
and software. Nevertheless divergence may be possible and we disclaim warranty for the complete
agreement. The information in this manual will be verified periodically and corrections will be in the
next issue.

We would appreciate any kind of suggestion and contributions on your part.

All warranty and liability claims shall be excluded by Friedrich Litze GmbH in case of damages
caused by missing or insufficient knowledge of the operating instructions. Therefore the user company
is recommended to have a confirmation in writing about the instruction of the employees.

Modifications or functional alternations on the modules are not allowed due to safety reasons. Any
modification on the modules not explicitly authorized by the manufacturer will result in loss of any
liability claims to Friedrich Litze GmbH. The same applies if non authorized parts or equipment are
used.

1.4 Safety

1.4.1 Content of Manual

Read and follow the manual before using the product the first time.

This applies to every person which is getting in touch with the product. Trained employees and experts
especially qualified persons which had worked with similar products before have to read and
understand the manual.

LOCC-Box-Net_1.31_HB_EN.docx L\_—ljﬁ = » 7



1.4.2 Intended Use

The usage as agreed upon includes the operation in accordance with the operating instructions.
The LOCC-Box System is allowed to be used according to the described applications within the
technical documents only and in combination with the recommended authorized foreign devices and
components only.

1.4.3 Operating Employee

Only highly trained employees are allowed to do the following work on the modules:
Installation

Commissioning

Operating
Maintenance.

Regarding the safety-related notes qualified employees are people who are allowed to operate with
the modules, systems and the current circuits and to ground and mark those according to the safety
standards. The operating employees have to be instructed and trained.

1.4.4 Maintenance

The modules are maintenance free. Therefore for continuous operation no inspection or maintenance
intervals are necessary.

1.4.5 Decommissioning and Deposal

In case of decommissioning and disposal of the modules the user has to observe the valid
environmental guidelines of the respective country for user’s location.

8 LT ZEE LOCC-Box-Net_1.31_HB_EN.docx



2 LOCC-Box-Net (Control Unit), 716410

2.1 Installation

211 System Assembly

For assembly mount the products on a top hat rail according to EN
50022. There are two possibilities:

A) Operating with supply set 716425 (Supply terminal and End
block)

© Snap on the supply terminal on the left side. The terminal includes
the end stop function. The supply terminal is connected to the PSU
(DC 12/24V, 40A).

® Alongside of the supply terminal (right side) the needed number of
control devices 716410 can be mounted.

© Mount the end stop terminal.

O To get an electrical connection between supply terminal and
control device cut the copper rail 716426 to a suitable length.
Calculation: 18mm + 8,1mm x n The copper rail has to be
snapped into the relevant slots of the supply terminal and end stop terminal.

© To contact the single control modules, move the contact slide on the copper rail by using a screw
driver. The load is connected to termination point (1). The minus potential of the load must be
connected directly to the users power supply. This also applies to the minus potential (5). For all
other functions, see the function plan on the next page.

O If required, the copper rail can be covered by a plastic cover (716427) between supply terminal and
end terminal. The pre cut part is based on the calculation: 6mm + 8,1mm x n.

B) Direct voltage supply of the control unit
Instead of powering the system via the supply terminal, it is possible to power the system via the

termination point (6). A power supply of DC 12/24 V is needed. All other functionalities correspond
to description A).

21.2 Dimension and Pin assignment

510 : 116,00 DC 12/24V o=l o Last +
| 10,00 DC 12724V~ Lq o Reser
. 1 . S [—0 Staitus

. == OV o——i ~-onto =0 NC / Conr

Thumb whesl

A Current C+ Output
b A Thumb wheel . i
5 = {7 / Lhsmbuieel : (Slfr;trol |ntputt(Set/ Reset)
= _\}f LED - Status indication - olalus OU. pu_
J : Communication

Pushbution On / OFF
ye s oV
: + Supply (alternative)

]
7 -+ Suppl
E 1 2 3 4 PRYY
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21.3 Function, Displays and Settings

Functionality PIN | Description
Output +, Load 1 + potential load
Binary DC 12/24V input to switch on/ off the control unit.
Control input - Set /Reset 2 Parametrizable with software LOCC-Pads - chapter 3.5.8
P Default: Off: DC 12/24V (falling edge, pulse > 100ms, < 800ms)
On: DC 12/24V (falling edge, pulse > 1sec)
Binary output DC 12/24V for fault indication.
Parametrizable with software LOCC-Pads - chapter 3.5.8
Status 1: Level High: LOCC-Box switched on ; nominal operation
(Default) Level Low: LOCC-Box switched on ; nominal operation
Level Low : LOCC-Box blown ; load circuit open
Status 2: Level High: LOCC-Box switched on ; nominal operation
Level High: LOCC-Box switched on ; nominal operation
Level Low : LOCC-Box blown ; load circuit open
Single or centralized fault 3
indication AL
.................. Ti6bur e o
T16dxx T164xx
+12124¢ +12/24V
Singlle fault Centralized
: indication gl fault indication
.. [N ... S i
Communication 1 wire bus for Gateway
| 0V LOCC-Box device. Connect it directly to the power supply. On this
nput - . . . .
pin a minus potential of the load is not allowed.
DC 12/24V, max. 10A; LOCC-Box
Input + DC 12/24V 6 Under consideration of a max. total current DC 6A the jumper comb
(alternative) 716428-716430 (8-pole) or 716438-716440 (16-pole) can be used to
distribute the potential.
Contact slide, + input 7 Voltage supply of the module/ Load DC 12/24V, maximum DC 10A
Status indication Operation | Description
LED green ON Function ok — output is active. #
LED red OFF The module is switched off or acknowledged via the button or
software.#
LED red with short off OFF The module is switched off or acknowledged via the remote
input.. #
LED green, flashing1Hz Overload | Load over 90% of l,om
LED green, flashing 5 Hz Overload | Load over 100% of l,,om
LED red, flashing 1Hz cuor\:ern Output switched off. Reason: over load. #
LED red, with short on cuor\:ern Output switched off . Reason: short circuit. #
LED red, flashing 5Hz Error Wiring fault, internal device error
Adjustments Operation Description
Thumb wheel - 1 * Current Setting the rated current in 1 amp steps.
- 1: quick acting, 2: middle acting, 3: slow acting_1
Thumb wheel - C * L L -’
mb whee Characteristic 4: slow acting_2, 5: slow acting_3 (chapter 2.3)
Nominal operation : On / Off
*%
Push button On 7 Off Fuse tripped : 1. press: Acknowledge / 2. press: On

10
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Settings are active after a restart of the modules. Use the push button for the restart.

** The push button has a master function. A module which was switched off by the button can only be
restarted by the push button, LOCC-Pads or the field bus.
# If an interruption of the operating voltage occurs the last status is stored (default).
The status output, the remote input and the switch on behavior after interrupt of the

NOTICE power supply is adjusted of “default”.
Adjustments can be made via LOCC-Pads, see chapter 3.5.8.

Installation

21.4
// A
3,5%0,5mm %"
| e
_ oy y 3,5x0,5 mm
w N A / 10
I ) / e |0.25..2,5mm?
~ ' ’
By P 10
(g T 5= |025..25mm?
- . §
”M /| =L |0,25...1,5mme
Fal f,’ T 25...1,5mm
‘ /
/| it AWG 23014
Lj‘[’_ e Wa / f.j
€ Rt -
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2.2 Technical data

221 LOCC-Box-Net (Control unit), 716410

Input

Nominal voltage DC 12/24V

Voltage range DC 10 - 32V

Nominal current DC 10A max.

System current DC 40A via copper bar 10x3mm

Polarization protection internal electronic

Terminal screw less contact slide

Remote input (SET/RESET)

Signal level DC 12/24V (EN 61131)

Switch off time (Reset) > 100ms, < 800ms (falling edge) #

Switch on time (Set) = 1sec (falling edge) #

Output

Switching technology MosFET

Output current DC 10A max.

Voltage drop <170mV (10A)

Status indication green, red (see chapter 2.1.3)

Switch on capacity 10.000 pF

Rated switch off current DC 1A — DC 10 A (via switch, in steps of 1A)
Switch off times 1= fast acting, 2= middle acting, 3=slow acting_1, 4=slow acting_2,

5-9=slow acting_3, Curve 10 is via LOCC-Pads programmable!
General Data

Housing material PA 6.6 (UL 94 VO; NFF 12,F2)
Mounting snap on TS 35 (acc. EN 50022)
Protection level IP 20
Mounting position any
Installation technology spring termination 0.25mm? - 2.5mm? all types of wires
until 2.5mm? without end sleeve, until 1.5mm? with end sleeve
Operation temperature -25°C ... +50°C
Store temperature -40°C ... +85°C
Dimension (WxHxD) 8.1mm x 116mm x 114,5mm
Weight 0.12 kg
Approvals cULus 508, files E135145, vol. 2, sec. 8
Standards EN 60950-1; EN61131-1,2; EN 60898; EN 60947-4-1; EN 50081

2.2.2 Supply set (Supply terminal and end block), 716425

Input

Nominal voltage DC 12/24V

Nominal current DC 40A max.

General Data

Housing material PA 6.6 (UL 94 VO; NFF 12,F2)

Mounting snap on TS 35 (acc. EN 50022)

Protection level IP 20

Mounting position any

Installation technology spring termination 0.33mm? — 10.0mm?
0.33mm?2 — 6.0mm?

Operation temperature -25°C ... +60°C

Store temperature -40°C ... +85°C

Dimension (WxHxD) 10.0mm x 63.7mm x 119.4mm

Weight 0.035 kg

Approvals cULus 508, files E135145, vol.2, sec. 8

# Default-settings, and other operations modes can be set via LOCC-Pads
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2.3 Characteristic Curves

The LOCC-Box / LOCC-Box-Net offer the possibility to implement 10 characteristics. Up to the product
state E06 the first 3 switch positions (C) are realized as: 1 = fast acting, 2 = middle acting and 3 = slow
acting_1. With the product state EO7 (end of August, 2009) and higher we provide additional the

switch position 4 = slow acting_2 and 5 = slow acting_3. All other switching positions are like the last
one.

1. Switch setting characteristic fast acting 2. Switch setting, characteristic middle acting
100000 3 45678910 1 3 45678910

. 100.000
10.000
1.000
100

R

1.000
10

(=]

£ £
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= e

! 1 1 10 100
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3. Switch setting characteristic slow acting_1 4. Switch setting characteristic slow acting_2
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5. Switch setting, characteristic slow acting_3
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3 LOCC-Pads (Software) 2

3.1 Introduction

This section describes the installation and the functionality of the LOCC-Pads software. It also
describes the connection between LOCC-Pads (716410) and the Gateway (716459). The software
and all components are suitable to the LOCC-Box-Net modules. The software is compatible with
following operating systems:

= Windows 2000"

= Windows XP') 32 Bit

» Windows Vista") 32 Bit

= Windows 7" 32 Bit, 64 Bit

The software is designed to parameterize, to analyze and to diagnose the LOCC-Box-Net and all
connecting loads. Connect the module via the USB interface to the computer, see chapter Fehler!
Verweisquelle konnte nicht gefunden werden.. For the communication between LOCC-Box-Net
and LOCC-Pads a Gateway is required.
Connect the Gateway after installing the software LOCC-Pads, otherwise an
installation of the device driver is not possible. The LOCC-Pads software is also
needed for the communication via RS232 and CANopen in order to set the
required parameters such as parity or baud rate. You can find detailed
information in chapter Fehler! Verweisquelle konnte nicht gefunden werden.
and Fehler! Verweisquelle konnte nicht gefunden werden..

3.2 Installation

The Software package LOCC-Pads is needed for installation. The software can be downloaded free of
charge on the Litze website:
www.luetze.de > Deutschland > Downloads > Eplan/Macros/Software

To install the software proceed as follows:

1. Download the file LOCC-Pads_x.x.x.x.zip and save it in any
directory. The directory can be deleted after the installation.

Select Setup Language

| Select the language bo use during the irstallation:
[
2. Extract the Zip-Files in the same directory.

W

3. Start the installation by double clicking on the file [
LOCC-Pads_setup_xxxx.exe. Choose a setup language
(German / English). Confirm by clicking OK.

Ok ][ Cancel ]

CIEX

iz - LOCCH
4. Windows" starts the setup assistant. The e

Assistant guides through the installation.
Follow the instructions and confirm with Next
to continue or Cancel to abort.

Welcome to the LOCC-Pads Setup
wizard
This will install LOCC-Pads 2.0.0.2 on your computer,

It iz recommended that you close all other applications before
continuing,

Click Mext ta cantinue, or Cancel to exit Setup.

14
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5. LicenSing Agreement Lizenzversinbarung

Lesen Sie bitte folgende, wichtige [nformationen bevor Sie fortfahren

Please read the IlcenSIng agreement Lesen Sie bite die ln}gamdem Lizer?Fvereinhalungen Berutzen Sie bei Bedarf die
Carer”y and Choose I accept the Bildiaufleiste oder diucken Sie die 'Bild Ab™-Taste.

Agreement_ or I rel_e_Ct the agre_ement. In Lizenzvereinbarung fiir Liitze Software: 2
case of a rejection it is not possible to

proceed with the installation. Confirm with
Next Die Software ist Freeware. Sie durfen die Software auf beliebig vielen
. Computer solange einsetzen wie Sie wollen. Die Software ist MICHT
Public Domain Software. Das Copyright sowie alle Eigentumsrechie

an der Software und dem Quellcode bleiben bei der Friedrich Litze  «|

1. Lizenzbestimmungen:

& |ch akzeptiere die Yereinbamng
= Ich lehne die Vereinbarung ab

< Zunick I Weiter > I Ahhrachanl

6. Choose a Target Folder

18! Setup - LOCC Pads =3
. Select Destination Location
The setup chooses automatically the Where should LOCC-Pds be installed?
presettled folder where LOCC-Pads have to
be InSta”ed C||Ck Next tO COI’ItInue or _J Setup will install LOCC-Pads into the follawing foldzer.
Browse’ If you WISh t.o Choose anOther fOIder' To continue, click Next. If you would ke to select a different folder, click Browse
Note the necessary disc space. e
At leagt 153 MB of free disk space is required.
[ < Back " et > I [ Cancel ]

7. Choose the Start Menu Folder 12 Setup - LOCC-Pads
Select Start Menu Folder
The setup will create automatically the RS R R A &
program linkage in the presettled start menu =
folder CIICk NeXt tO Contlnue or BI'OWSG..., |f Setup will crzate the program's shatouts inthe Fallowing Start Menu folder,

you wish to choose another folder. T ot slick Newt 1 e vondd s b sedect  ifere Folder, sliok Biowsss

Browse...

[ < Back ” (R JI Cancel ]

8. Additional functions

1! Setup - LOCC-Pads

Select Additional Tasks

Mark the CheCkbOX Create a desktop icon ‘which additional tasks should be pefomed?
to create a shortcut on the desktop. To - _ —
Conflrm CIICk Next_ Ehiicél:gfsgsi‘tmﬂal tasks you would like Setup to perform while installing LOCC-Pads.

Additional icons:
Create a desktop icon

< Back ][ MNezxt » I[ Cancel ]
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9.

10.End

Installation 7! Setup - LOCC Pads

Ready to Install
Setup iz now ieady to begin instaling LOCC-Pads on pour computer.

All adjustments are displayed. Click Install to
Start the InSta”atlon - CIICk BaCk If you WISh to Click Install to continue with the installation, or click Back if you want to review or
modify your adjustments. HHIS
| Destination location:

C:5Prograrm Filss\LOCCPads

|
| Start M enu folder:
| LOCC-Pads

|Addifional tasks

Additional icong:
Create a deskiop icon

L |

< Back “ Irestall |[ Cancel J

8! Setup - LOCC-Pads ECE
Mark the checkbox Launch LOCC Pads to
start LOCC Pads after installation. Click
Finish to complete the installation.

Completing the LOCC-Pads Setup
Wizard

Setup has finished installing LOCC-Pads on your computer. The
application may be launched by selecting the installed icons

Click Firigh to exit S etup.

Launch LOCC-Pads

Firish

3.3 USB connection

The picture shows the connection between LOCC-Box-Net and a computer via the USB connection.
The connection to CANopen, Profinet and EtherCAT is described in chapter Fehler! Verweisquelle
konnte nicht gefunden werden. and Fehler! Verweisquelle konnte nicht gefunden werden.. The
Gateway is used in the example below. The USB cable is in the gateway scope of delivery. Please
make sure that the software LOCC-Pads is already installed!

1.

. Connect all the COM

Supply the module, the LOCC-
Box-Net and the Gateway with
an operating voltage of DC
12/24V.

mliRY

connectors of the LOCC-Box-
Net module to the Gateway.
The jumper combs (see [

chapter 7, Accessories) are
suitable for this purpose.

LOCC-Box-MNet

Connect the USB cable to the = | USB - Kabel
Gateway or rather to the P
computer. The computer will = 1- Draht Bus

recognize the Gateway as New
Hardware and, if necessary, the Assistant to search a new hardware will start. Further details
can be found in the chapter 4.1.6, 5.1.6 or 6.1.6..

16
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3.4 Adjustments

(J LocC-Pads

Datei | Extra Hife

After connecting the modules as described in
chapter Fehler! Verweisquelle konnte nicht
gefunden werden., start the software by =
double clicking on the LOCC-Pads symbol on
the desktop or by Start >Programs>LOCC-
Pads>LOCC-Pads.

LOXCCHow AurzechlTg
LOCCBor Einstellung
LoCC Bor Infor
LOCCHov Gateway
['C-Rrre Heapk

Firnware Dosnload

—Ale biuten

&4 | L5 |

LGB sUstanc

ANJALIE
Inon i

cliakleitk |} Jerspannung (U < 10.0%)

tserming {1 0.9 * Icm)

LOCC-Pads starts in an inactive mode. With
LOCC-Pads it is possible to make adjustments
in the COM settings, to download the firmware
and to select a language.

If an error message occurs during the start, see
chapter Fehler! Verweisquelle konnte nicht

gefunden werden..17.

3.4.1

Language, COM Config

Sprache

L4

ura 0 durzachluss

1[8] 0 Systertetier
Ausksting 0%

—LeNEE-Box Charakier st

LOIEE-Box Zafler

Inor [A]
Ia[4]
Tofs]

n

Betriebsspennung A 0
Ausaeltst a
Enschaten i}
Betriebsstuden [h] 0
Betriebssturden (3 [h] O

coooo

. OCC-Box, Shrom/Spannng

= a0 F~
= =25 jt
E P |
= | E
= | o
=l
0

...... o
...... {15
S i Ty |

H H 5 =)

& 9 a E

I I e L B R R e ] =
-40 -a0 =20 -10 o -
t[s] :

(Afzeichnung () [com-Zustand ) -

Click Extra > Language to choose a language

(English or German).

To create a communication between computer and the Gateway, it

is necessary to define the connection USB-Comport. The

adjustment has to be made by clicking Extra > COM Config.

-> The active state is indicated in the status line
(COM-state) on the right bottom of the window.

Compark

atart

3.4.2 Configuration LOCC-Box Gateway for CANopen (RS232) and EtherCAT

In order to use the Gateway for CANopen (RS232) and x|
EtherCAT, it is necessary to make some basic setting. Firmware: 1.40
Click Extra > LOCC-Box Gateway. Geneal | can | com |
Cycle Time [ms] 15 m
The first line display the currently Firmware from the connected
module.
> General ﬂlﬁ
- Cycle time (ms):  Time for the cyclic inquiry of the -
%
Connected LOCC-Box-Net modules O e Bt =
Generd  CaM | com |
> CAN | :
- Node number: Assignment of the node number in :dd:[:: . :mo Ijoooo—_i ?
the CANopen Network, maximal 254
- Baud rate (Kbit/s): Adjustment of the data rates, S s |
min. 10 / max. 1000
]
> COM Farearc 140
- Baud rate (bit/s): Adjustment of the data rates, General | o com |
min. 600 / max. 115200 Baudrate (bis] 9600 5600 -
e | s |
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All the values in gray can be read after the call of the window and show the present adjustments of the
Gateway. With the button ,Refresh” it is possible to update the values and to save them with ,Set".
“OK* is used to close the window - new adjustments are not saved. At the top the currently firmware is
additionally indicated.

3.4.3 Firmware Download

The Firmware Download is for updating the gateway software. It is only for service purposes
(updates). This function is password protected.

3.5 Function via USB

The software LOCC-Pads is subdivided in i =

following windows: / e su/l—mﬁlﬁ' i I s |

aloix

Datei Extra Hife

[2ustard [rvp [ [renmenea

“LOCC-Box Nodes", = e h
s 123165 Yorschub
“A" Nodes“ | b @ Mode13 12;;02 ﬁ:%:;: tnom ’_1 Iwarnung (1 =09 * om) 0

A 1
A 1
I e Y || T D Mode 14 AN 1 2
/ 8 e | e Thersicerstk | §| Unterspannuna U < 10.09) ()
113 113 I @ Mode 17 &M 1 123338 5ps Jm 23.92  Kurzschluss
LOCC-Box Status", Conm @ 1 oo e NI s °
. Systerfehler
“ . N o
LOCC-Box Characteristic, ———— | Ay v

\-'—Locc—m Charakteristk |~ LOCC-30x Zahler

thom [4] 10 | | Bstriessspaniing A1 70

“LOCC-Box Counter” and
“LOCC-Box Current/Voltage*. B3 o0 e P

4 Tatlt Belricsstunen [1] 225.0
4 | " o | | Betriessstunden (AN) [h] Z00.5

Further options and adjustments can be found
in the menu item Extra. The options are
described below.

Aufzeichrung £ [Com-sustand ) A

3.5.1 Window - LOCC-Box Nodes (Node Number Assignment)

This window offers the possibility to search modules, to adjust the start/stop record of the module data
and the scan time. Also the node number, the device status, the type, the serial number and an
editable comment are displayed.

Searching new modules with node number 0 (delivery status) 2] x|
Node 63

Modules with default settings always have the node number 0. To m i
use the modules they have to be assigned by a node number
between 1 and 254. ot
After clicking Search, the internal bus is checked for =
connected modules. After the check the message Found —
new nodes... appears. @D Sorerimng
To configure those nodes click Yes, to cancel click No. —

Yes Mo |
If choosing Yes all found modules are in the configuration
mode. . . x4
The modules are flashing green. As a standard number 1 is
SuggeSted - . S&ﬁ?ﬁ?ﬂ:’g&:ﬁ&mﬁ%eﬂ to allecate node-id
The number can be changed to any other number. To assign lﬂ
any module to that number press the push button of that -
module for 1 sec. The displayed number increments by 1 and

18 L\\_—ljﬁE » LOCC-Box-Net_1.31_HB_EN.docx



the next module can be assigned. This process has to be repeated till all modules are assigned to a
node number.

Assigned modules can be reset by choosing Extra > LOCC-Box Reset. See
NOTICE chapter 3.5.11.

Searching modules with a node number >0 L OCCBox Modes
After clicking Search, the internal bus is Search | Start Sampletime [100 = ms
checked for connected modules. All modules
with a node number between 1 and 254 will be
displayed in the LOCC-Box Node window. 1 1000039340 pymp
7@ Node2 ON 1 1000089341 Valve 1
Modules with the node number O or the same o @ Node3 ON 1 1000089342 pic
node number are also recognized. These g Node4 ON 1 igggg:giﬁ Servo 1
modules have to be configured. T meeE o 8 e
9 @ Node§ ©ON 1 1000089345 Fip
..... ® MNode7  ON 1 1000089348 valye 2
x|
The window Search Node appears. _ o
@™,  Found nodes with equal node-id {8)!
'A.,\ (‘I Canfigure?
In the following example two modules with the node number 6 were o
found. oK I Cancel |
x

After configuring node number 7 the search restarts. ‘ -

. h . MNodes with same address blinking green.
This process will be repeated till all modules are Select one by pressing the button for 1s to sllocate node-id
assigned to a valid node number (accept 0).

|p =
To cancel click Cancel.

To change node numbers afterwards. The modules have to be in the stopping
NOTICE mode.

Scan time (cycle time)

The scan time (cycle time) can be adjusted to min.100 ms. This time indicates in which time period the
modules are queried by the Gateway. Current and voltage runs which are smaller than the scan time
are not recorded and therefore not indicated.

Start / End
This button is to start and stop the recording. After the start phase, all x|
fields are active and the data are indicated by selected nodes. The

. L . . . @R Do I t to stop the logging?
status Logging is signalized in the status line. x@n YR TSy ant e SR T e

When the Logging is finished, all windows are disconnected and are yes wo |

no longer updated. Confirm with Yes to stop the logging or with No to

continue. LJioccrads £
[@I Do youwant to save the logaing-data in a new file?

With Yes it is possible to confirm if the record has to be saved in s ol

Excel Format (+.CSV), clicking No for not saving. Ho

With Yes it is possible to save the data of the current node in Excel [Clioccrads x

Format (*.log). By clicking No the possibility of saving does not exist. ,@ Do you want to save detaled data of the actual node?

e
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Status
Shows the status of the unit ON, OFF, Blown, OFF (Switch) or EXT. OFF.

Type

Shows the unit type. For example 716410 is type 1.

SN

Indicates the serial number of the modules.

Info string 2]
With this option it is possible to enter an information for each node. The e

adjacent window can be opened by a double click on the suitable info field. |

This can be written or modified only if the recording is stopped. The o | e |

information can have a length of max. 32 characters. The information is
saved in the LOCC-Box. See chapter Fehler! Verweisquelle konnte nicht
gefunden werden..

3.5.2 Windows — All Nodes

With this option it is possible to switch all modules ON and Aletresen

OFF at the same time. i | A |
Confirm the security query by clicking Yes to start the

procedure or with No to abort it. x|

Méchten Sie witklich slle knoten einschalten?

24

NOTICE Nodes which are switched off manually cannot be activated with this function.

These nodes can only be switched ON/OFF in the field LOCC-Box Status
( see chapter Fehler! Verweisquelle konnte nicht gefunden werden.) or
alternately via the On/OFF button on the modules.

3.5.3 Windows - LOCC-Box Status

The following status and information are only related to the ~LOCC-Box Status
marked module. The represented lights show the condition of
the status display of the module. The numbers in the fields

Inom and Characteristic showing the settings of the current

oN [

Iwarning (I > 0.8 * Inom) @

ONJOFF

Inom

range and the characteristic curve. The adjacent output voltage e iinEsideas 1 1Y
and the currently flowing current are indicated in the field U[V] U 25.14  shart Ciruit i
or I[A]. The bar Ratio represents the chronological sequence T [A] 0.00  System Errar i

of 0 — 100% of the load monitoring according to the current

flow. This means the bigger the over current, the smaller the e | -
time until the LOCC-Box-Net switches off the load.

On / Off

Provides the possibility to switch the modules ON/OFF or x|

acknowledge the modules after Blown. =
A= Mode was switched off manually.
'9' Do you really want to switch on?

OK I Canicel |

NOTICE Modules which are switched off manually can only be switched on after

confirming the security query with OK.
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3.5.4 Windows - LOCC-Box Characteristic LOCC-Box Charskteristic
This field shows the parameters of the selected modules for the adjusted Tnom [A] 20
characteristic curve or rather the current range. Modifications by tuming the Ig [A] 5.25
selection switch Current Range or Characteristic are only updated after a p [£] 80,0
restart of the module. The switch off / switch on can occur by the remote input, n 3 - Cubic
the software or by the module button. B 5
Under Extra > LOCC-Box Characteristic pmurm=rr &
it is possible to program a characteristic P 5 180035345, c0) .
curve and to send it to position 10 e S gy
-~

(Characteristic) on the LOCC-Box-Net.
Besides that option it is possible to save
and open the characteristic curves. By
modifying the 4 parameters speedy or
lethargically characteristic curves are

M= const;
n=[3.41 '
i

possible. gm i

The shown diagram is for better E |

comprehension of the possible settings. £ |

The diagram is not adapted to the E‘ i ,

adjustments. e S I Ng
e - e | 1,2"’!|nnm Current Ii;\ I:-: >

3.5.5 Window - LOCC-Box Counter

The LOCC-Box modules have internal counters, which are read out by the software and displayed.
These counters cannot be deleted.

Power ON

Indicates how many times the LOCC-Box has been connected to the LOCC-Box Counter

Supply VOItage- Power On 50
Blown 15

Blown Switch On 104

Indicates how many times the device has switched off because of Operating hours [h] 132.0

overload or short circuit. Operating hours (OM) [h] 46.5

Switch On

This is the total of how many times the module has switched on (External / Software / Pushbutton).

Operating hours [h]
Shows the total of the operating hours how long the LOCC-Box has been switched on to the supply
voltage.

Operating hours (ON) [h]
Indicates the total time how long the load was or is switched on.
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3.5.6 Window - LOCC-Box Current/Voltage

The represented Plotter shows the chronological Loct Eax i
sequence of output voltage and current for the I i?:...

selected nodes (module). The diagrams for
current, voltage and time can be adjusted by the
sliders. It is possible to save the value — see
chapter 3.5.1

3.5.7 Extra/LOCC-Box Modules

This menu item displays a list of all connected and identified devices at the moment of the search run.
These information are updated only during the search run and can be saved as a CSV file which is
compatible with Excel.

Dioccaomaes 5!

2012-03-21 13:48:37

Status | Type | Soﬁwarel Serial-iio, | Info | Characbershcl Inom [A] | Ig [A] |Tp [s]l n I m | Pawer On | Blownl Switch Dﬂl Operating hours [h] | Operating hours (ON) [h]I

Node 1 fON 1 L3 1000082340 Pump 4 2 525 80.0 3-Cubic5 50 15 108 132.5 470

Node 2 | ON 1 1.3 1000089341 Valve 1 5 i 691 800 3-Cubic @ (43 ] &0 131.5 124.5

Node 3 | ON 1 12 1000089342 PLC 5 2 96 800 3-Cubic 9 54 2 72 132.0 i21.0

Node 4 | ON i 1.3 1000082343 Serve 1 4 7 13.18 80.0 3-Cubic' 5 |44 ] 42 131.5 127.0

Node 5 |ON 1 1.3 1000089344 T/O 4 4 896 &0.0 3-Cubic 5 35 0 33 133.5 130.0

Close
3.5.8 Extra/LOCC-Box Config

x
> Status Output Node 1 (S 1000089340, Pump)
Status Ouput | Remote Input | Switch On Characteristic |

The status output is suitable for the error recording and Saslecdcubie ey

@ short Circuit, Overload + Switch OnfOff, Set/Reset and Software (Default)

can be parameterized for two operating modes. The
High level is available if the output is switched on. The
status changes to low if the output is switched off by
overload or short circuit. The additional mode for
changes to low is the pushbutton, remote input or the

€ short Circuit, Overload

software. (Default, as standard type 716401) T R
=]

> Remote Input Node 1 (SH: 1000089340, Pump)

StatusQutput  Remete Input | Switch On Characteristic |

Remate Input works on:

The remote input provides 5 adjustments for switching e e o e
the modules on/off. This is possible by adjusting the £ Level, OF: Law, On: High, (= S0rs)
impulse length or the level. € Level, OFF: Low, On: High, (> ms)
The |mpu|se |ength on/off Corresponds the default = Level, Off: Low, On: High, (> 1ms), (acknowledge only with device button)
setting.(716400, 716401, 716410) L G5

Request | Set | Default | Cloge |
» Switch ON Characteristic = .

]

This adjustment describes the stz_:\tus after.switching on m:;:(?;mﬂ':":f ) Switch On Charactaic |
the power supply. The default adjustment is the last e ik ia iy e oty S oot sl e (e E s B
state. & Last State (Default)

oM
By clicking the button Request the current adjustments : ;’FF o
are displayed. By clicking Set the settings are send on o
the LOCC-Box. By clicking Default the default values
W|” be erte |n the LOCC‘BOX Reguest | Set I Default Close I
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3.5.9 Extra/LOCC-Box Info

, C16 - {; £ |
LOCC-Box Info provides the import of comments. A 2 8 | © | o
description how to change comments can be found in 1 |Node Kommentar
chapter 3.5.1. For the import a CSV file with any name 2 1 Pumpe
is needed. 3 2 vertil Vorschub
& 3 Motorl
5 4 V326
5 51
7 6 V315
B TSRS T
g | & freier Text, max. 32 Zeichen
10
3.5.10 Extra/LOCC-Box Logging
After starting the window LOCC-Box Logging, «
all events are saved in a temporary file on the ¥ AutomaticScrcling
computer. The file can be opened via the menu e e b [111 [ut [ [=]
and can be saved as a CSV file. If shutting down Bl 20120521 140420 Lok e
. . . 2 |2012-03-21 14:04:21 1 onM 1.06 124.98 Pum|
LOCC-PadS an IanIry for SaVIng the ﬁle 3_ 2012-03-21 14:04:21 2 oN 0.00 24.53 Valv:l
appears. Choose Yes or No. 2 [rot052t 1400215 on 0.00 2458 PLC
AII t Ik t t h / fff E 2012-03-21 14:04:21 4 oM 0.00 24.53 Servo 1
events like over current, switching on/off for T —
nodes with date/“me, StatUS, error |7 |20120321 190424 1 on Iwarning (I > 0.9%Tnom) 2,08 24,98 Pump
current/voltage values and comments are e , LE7 2858 Pume
logged W e e m -
: (1020125521 140 ; et Creu 3514 P
H H H H 11| 2012-03-21 14:04:42 1 OFF (Switch) 0.00 0.00 Pump
The start of Io_ggmg is displayed by a green light - e oy e
In the StatUS Ilne. EZDIZ-OE-ZI 14:04:57 1 onN Iwarning (I > 0.9*Inom) 3.74 24.98 Pump
14| 2012-03-21 14:04:58 1 oN 1.34 24.98 Pump ;I
CtUzers/KLAUS ~1. WUEfAppData Local/Temp/lccs_log.czv Cloze

3.5.11 Extra/LOCC-Box Reset

Configured modules with a node number >0 can be set to the default status (0) by resetting.
Comments, settings and counters are not reset. It is useful if using the modules with node numbers in
a new order. This operation is password protected to avoid an accidentally reset.

The password is: Reset Luetze.

Passward:

|
oK I Cancel |

Following alert window /confirmation message appears:

& o & x
All configured node ids will be reset to factory defaults {0)? T
A IL J}
Yes | o I Yes | e I

The modules have to be disconnected 5 s from the DC power supply after confirming by clicking Yes.

] Locc-Pads x|
{"_"al Switch Power Off/On and start new search!

4
b L
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3.6 Configuration Saving / Open

With LOCC-Pads itis possible to save configurations and open existing ones.

Configurations are:
- Adjustments of the status output, remote input and the behavior of the switch on procedure -
see chapter 3.5.8
- Info strings, see chapter 3.5.1
- Settings of the characteristic curve of position 10, please see chapter 3.5.4
- Setting of the rotary switches for the Current Range (I) and the Characteristics (C).
- Modules with Node nhumber

3.6.1 Saving

At least one module has to be connected and the modules have to be ' 'ﬂﬂ

in the stop mode. Click File>Save Configuration _
Read parameter from node 3

LU 57%

Abort

3.6.2 Open

To open an existing configuration at least one bus node has to be connected and the modules have to
be in the stop mode. Click File > Open Configuration.

Confirm the loading of the configuration by clicking x|
Apply. To cancel the loading, click Abort.
l"a

The actual node parameter wil be overwritten!

Abort | Apply I

Invalid configuration like rotary switch settings of the current or characteristics or not existing node
numbers are alert by a message window.

x
Example: The rotary switch | is set to 2 on node 1, but 1 is saved in o e
the COnﬁgUl"atiOn file. '\“_'J..' Node 2: Parameter are different
> Set the rotary switch to 1 and switch the module off and <

on again.

The rotary switch C is set to 3 on node 1, but 4 is saved in

the configuration file. xl
- Set the rotary switch to 4 and switch the module off and '6‘ Rotary sitch - C _
. ! Node 1: Parameter are different
on again. = Filz/Node=4/3
The module with the node number 7 is saved in the

configuration, but it does not exist.

x

Mode 7 does not exist!
ik,

Ignore I Abort |

NOTICE Modules which are not saved in the configuration file are not considered when

loading.
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4 Gateway - CANopen, 716459

The LOCC-Box Gateway is an electronic part which distributes and transforms the data and messages
of the serial LOCC-Box-Net interface to 3 further communication interfaces USB, CANopen or RS232.

4.1 General Information

411 Explanation

The serial LOCC-Box-interface (LOCCbus) is a 1 wire—communication interface according to the LIN
specification. The protocol on this interface is programmed according to the Multidrop Protocol. The

detailed configuration of the LOCC-Box-Interface can be found in chapter Fehler! Verweisquelle
konnte nicht gefunden werden. (RS-232) and 4.4 (CANopen).

The Gateway supports following interfaces:

» Full-Speed USB-interface with a max Bitrates of 12 MBit/s according to USB 2.0

» CAN-Interface according to ISO 11898-1, physical transmission layer is the CAN-High-Speed-
Layer according to ISO 11898-2

» serial interface RS232

The USB-Interface is for connecting the LOCC-Box-Net to a common computer or notebook. The
USB-interface is recognized by Windows XP " or Windows Vista " as a serial COM-Interface. With
LOCC-Pads the interface is used for the initial operation and configuration of the LOCC-Box-Net
boards (716410).

The CANopen and serial RS232 interface are used for connecting the LOCC-Box-net to any
programmable logic controller (PLC) of different manufacturers for example.

A simultaneous operation mode of the USB- and CANopen-interface is not possible. In this case the
communication via the USB interface always has priority. The communication via the CANopen-
interface is switched Off, the LOCC-Box-Net Interface is not available as electrical CANopen-user (no
CAN-Acknowledge!).

The CANopen-interface functions according to the CANopen-Protocol CiA DS301; as CANopen-
Profile the Generic 10 Profile according to the CiA DS401 is used. The baud rate and the CANopen-
nodes-Addresses (Node-ID) can be adjusted in LOCC-Pads.

The communication connection of the 3 Gateway interfaces (RS232, USB and CANopen) is
exclusively positioned on the interface of the LOCC-Box-Net modules. The modules are not designed
for a transverse communication (USB <-> RS232 <-> CANopen) among each other.

4.1.2 Dimensions and Connections:

155 3 1 GND
RS232, TxD o— =2 CAN /RS232

62 | 1095 RE232, RxD o= 8 CAN_L

5 3
| | DC 24/ o= 9 CAN_H
- O Qi =~\IUSBI J 0 | OCC-Box-Net

GND - CANopen / RS232
CANopen connection - CAN_L
CANopen connection - CAN_H
1 wire Bus (LOCC-Box-Net)
0V (supply Gateway)

DC 12/24V (+supply Gateway)
RS232 connection - RxD
RS232 connection — TxD

LED1

Use

LED 2

80
i
1
o |
ONOIORWON

USB: USB connection

LED 1: USB status in case of data
Exchange via UART

LED 2: CANopen status
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4.1.3 Function and Display

Function PIN Description

GND 1 Ground potential for CANopen and RS232, connection for
shielding.

CAN L 2 Connec‘gion of the QAN_Low cable,

- load resistance typical 120R, must be set externally
CAN H 3 Connection of the CAN_High cable,
- load resistance typical 120R, must be set externally

1 wire communication bus for the connection of typical 40 and

1 wire bus 4 max 84 LOCC-Box-Net modules, see topology. The bus length is
up to 40m.

- connection, 5 Has to be connected directly to the voltage supply.

own supply
Fesnsen, Has to be connected directly to the voltage supply.
own supply

RS232 RxD 7 RS232 received data cable

RS232 TxD 8 RS232 transmission data cable

Display Function | Description

LEDT, USB | USB is active

green — lighting

LED 1, Green — USB + USB is active. If an additional data exchange occurs through the

with short off RS232 RS232 interface, the LED for this time is blanked.

LED 1, green — USB + USB is not active. If a data are exchanged via the RS232

with short on RS232 interface, the LED flashes for this time.

LED 1, Firmware The Firmware has been deleted. If the LED 2 flashes in red as

rot — lighting well, the Gateway is in the Firmware-Update-Mode.

;Eazr?’— blinking CANopen | CANopen is active — pre-operational mode

I\;/I|Etr[1) szﬁc?r:e:r? B CANopen | CANopen is active - stop mode

LED 2,

N CANopen | CANopen is active — operation mode
green - lighting

LED 2, red — with

CANopen | CANopen is active - BUS_WARN message

short on
LED 2, CANopen CANopen is active - BUS_OFF message, together with LED1 red
red - lighting P lighting the gateway is in the firmware update mode.

41.4 Topology and Structure

LOCCbus

RS232
CANopen
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41.5 Mounting

3.5x0,5
1
e |025.25mm?
K g = 025 25mm?
1
:EE"( 025 ... 1,5 mm?

Y AWG 23t0 14

4.1.6 Installation

1. Supply the
Gateway and all
LOCC-Box-Net
modules with an
operating voltage of

DC 12/24V
2. Connect the COM
connectors of the
modules to the _
Gateway. For this SUB-D 9-polig (connetor / malt
purpose jumper e ) PN2RO
combs can be 5;:; PIN 8. GND
used. GND ) -
See chapter 1. o
3. Connect the | oG
Gateway as follows: €1 CANagen
A) USB o UB-D 9-poli { mall
B) R8232 "'_T"‘N PIN 2: CAN_L
C) CANopen 3 .T PIN 7: GAN_H
(o]

Connection to USB

j‘_.} Found Mew Hardware ¥

Connect the Gateway to the computer by using the
provided USB cable. LOCC-Box-Met Interface 716459

At the initial connection, the Gateway will find a new —
Hardware LOCC-Box-Net Interface 716459 and the AL S ey
Found new Hardware wizard will prompt. -

Choose Install the software automatically and confirm by clicking Next. Follow the instructions of
the wizard, which searches and installs the loccbn.inf driver.
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Found New Hardware Wizard Hardware Installation

Welcome to the Found New
Hardware Wizard A The software bou are instaling for this hardware:
Ty hesyolineatizofieam o] : LOCC-Boxtet Interface 715453

LOCC-BowMst Interface 716459

has not passed ‘Windows Logo testing to verify its compahibiity
with "Windows XP. [Tell me why this testing iz impartant.]

\'J If your hﬂn_iwa[_e came with an installation CD
&2 or floppy disk. insert it now. Continung your installabion of this software may mpair
o1 destabilize the comrect operation of your system
either immediately or in the future. Microsolt strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

‘wihat do you want the wizard to do™

() Install the software automatically (Recommendsd)
() Install from & list o specific lacation (hdvanced)

Click Next to continue.

Continue Arngway ] ’- STOR Installation

A safety Warning will prompt. Confirm by clicking Continue Anyway.

4.2 Communication via USB

See chapter Fehler! Verweisquelle konnte nicht gefunden werden. LOCC-Pads.

4.3 Communication via RS232

The UART interface RS232 allows the communication between the Gateway (LOCC-Box-Net) and a
terminal program, for example Microsoft Hyper Terminal, or a PLC. The telegrams begin with a <STX>
(ASCII 0x02) and end with a <ETX> (ASCII 0x03).

<STX> is the key combination Strg+B and <ETX> Strg+C. The single numbers are transmitted as
ASCII-HEX. Use the following setup:

> Baud rate: 600 - 115200 bit/s
» Data bit: 8

> Parity: none

» Stop bits: 1

» Flow control: none

The communication allows to write and to read values and the status. The Information corresponds to
the version as in the Software LOCC-Pads. The following information can be read:

» Module type
» Module state / configuration: - Module Off, On, Blown and EXT.Off
- New Modules on the BUS
- Current warning (1>90%), switching off due to over current
- Under voltage
- switching off due to short circuit
- System failure
- Switch setting of current range
- Switch setting of characteristic

Input voltage

Output voltage

Current

Adjustments of the characteristic curves
Software version

Serial number

Counter reading

VVVVYVYVYYVY

It is possible to write the operating status ON / OFF.
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Example: HyperTerminaI Connection Description
1. Start the program . CI|Ck % MNew Connection
Start>Programs>Accessories>Communication>
HyperTerminaI_ Enter aname and choose an icon for the connection:
Mamme:

|Lutze |

2. Enter a name for the new connection and assign an
icon to it. For example the Litze icon.
Confirm by clicking OK to continue or Cancel to abort.

3. From the drop down list Connect using choose the
COM1 interface where the Gateway is connected to.

NO TICE Enter details for the phone number that you wart to disl:

In case you do not know which connection is the right Fourimiegion; | THEE ed
one, check it with the Device-Manager. Msacode: | |
Open the folder System by clicking Phone number: | |
Start > Settings > Control Panel. The Device R —
Manager can be found under Hardware. reciuene B *

[ ak ] [ Cancel ]

4. Enter all properties for the communication. Use

following adjustments: COM11 Properties
“Fort Seftings |

- Baud rate: 600 - 115200 bit/s

- Data bit: 8 R

_ Parity: none Bitz per second: % VE

B Stop b|tS 1 D ata bits: IE vi

- Flow control: none '

- Panity: iNnnE: v’

NOTICE Stap bitz: i1 vi

The baud rate has to be the same as the baud rate of Flow conrcl: | None =
the Gateway.

See chapter Fehler! Verweisquelle konnte nicht
gefunden werden. “Configuration LOCC-Box Gateway

for CANopen and RS232*, [ ok [ caxa | [ aeev |

ASCII Setup

5. Adjustment of the local Echo ;
A5CI Sending

[ Send line ends with line feeds

- Stop the connection by clicking Disconnect.
E cho tpped characters locally

- Under File>Properties the menu Properties Line delay: [0 | miliseconds.
prompts. Click the slide Settings. Character delay: |0 | milizeconds.
- Under File>Properties the menu Properties aSE|| Bocebing

prompts. Click the slide Settings.

[ Append line feeds to incoming line ends
[] Force incoming data to 7-hit A5C10
wiap lines that excesd kerminal vidth

Ok ][ Cancel ]
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431

How to read values and status

Query

Input - command

| Output

<STX> = Strg+B / <ETX> = Strg+C

Software version

<STX> nn 50 <ETX>

Module command
(Nodes)

<STX> XX YY <ETX>
= MSB (most signification bit)
= LSB (least significant bit)
MSB, LSB (Hex) = Version, with dot 1 step to the left side

Input:
Output:

Example:

<STX>0150<ETX>, module query (nodes) 1
<STX>04 Q0<ETX>
L =00 04 = decimal value = 0.4

Serial number

<STX> nn 51 <ETX>

Module command
(Nodes)

<STX>WW XX YY ZZ <ETX>

= MSB (most signification bit)

= LSB (least significant bit)

MSB ... LSB (Hex) = conversion into decimal value =
Serial number

Input:
Output:

Example:

<STX>0151<ETX>, module query (nodes) 1
<STX>EE E101 00<ETX>
LL 1L =0001E1EF = decimal value = 123375

LOCC-Box
Counter
Operating voltage
ON

<STX> nn 52 <ETX>

Module command

<STX> XX YY ZZ <ETX>
= MSB (most signification bit)
= LSB (least significant bit)
MSB ... LSB (Hex) = conversion into decimal value =

(Nodes) counter
Example: Input:  <STX>0B52<ETX>, module query (nodes) 11
Output: <STX>0C 01 00<ETX>

L L I =00010C = decimal value = 268

LOCC-Box
Counter
“Operating hours

(h)*

<STX> nn §i<ETX>

Module command
(Nodes)

<STX> XX YY ZZ <ETX>
= MSB (most signification bit)
= LSB (least significant bit)

MSB ... LSB (Hex) = conversion into decimal value | 2 =
Operating hours (h)

Input:
Output:

Example:

<STX>0C53<ETX>, module query (nodes) 12
<STX>60 01 00<ETX>
LL 1 =000160 = decimal value /| 2 =176 h

LOCC-Box
Counter
“Operating hours
ON (h)"

<STX> nn 54 <ETX>

Module command
(Nodes)

<STX> XX YY ZZ <ETX>
L = MSB (most signification bit)
= LSB (least significant bit)
MSB ... LSB (Hex) = conversion into decimal value | 2 =
Operating hours (h)

Input:
output:

Example:

<STX>0D54<ETX>, module query (nodes) 13,
<STX>EB 08 00<ETX>
L1 =0008 FB = decimal value /| 2 =1149,5 h
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Module command
(Nodes)

Query Input — Command | Output
<STX> = Strg+B / <ETX> = Strg+C
LOCC-Box <STX> nn 55 <ETX> | <STX> XX YY ZZ <ETX>
Counter / §i = MSB (most signification bit)
“Blown* = LSB (least significant bit)
Module command MSB ... LSB (Hex) = conversion into decimal value =
(Nodes) Blown
Example: Input:  <STX>1155<ETX>, module query (nodes) 17,
Output: <STX>28 00 00<ETX>
L L =00 00 28 = decimal value= 40

LOCC-Box <STX> nn 56 <ETX> | <STX> XX YY ZZ <ETX>
Counter L = MSB (most signification bit)
“Switch On* = LSB (least significant bit)

MSB ... LSB (Hex) = conversion into decimal value =
Switch On

Input:
Output:

Example:

<STX>0E56<ETX>, module query (nodes) 14,
<STX>11 00 00<ETX>
L1 _=0000 11 = decimal value = 17

Module state/

<STX> X2 X1 Y2 Y1 <ETX>

<STX> nn Q§<ETX>

Module command
(Nodes)

<STX> pn 04 <ETX>
Configuration ; Q\ L = decimal 0-9 = current range 1-10A
= decimal 0-9 = characteristic 1-10
Module command (binary) 0 QQ&
(Nodes) 00: OFF (Switch / LOCC-Pads)
01: ON
10: Blown
11: EXT. OFF
reserved
reserved
(binary) —— 0000
\_‘—1: lwarnung (I > 0.9 * Inom)
1: Under voltage (U < 10.0V)
L—1: Short circuit
1: System failure
Example: Input: <STX>0204<ETX>, module query (nodes) 2
Output: <STX>4 2 9 1<ETX>
\:= decimal 1 = current range 2A
= decimal 9 = characteristic 10
0010
"T—10: Blown
0100
L——1: Short circuit
Module type <STX> XoX1 <ETX>

= decimal = Type number

Input:
Output:

Example:

<STX>0A00<ETX>, module query (nodes) 10
<STX>01<ETX>
L = decimal = Type 1
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Query | Input— Command | Output
<STX> = Strg+B / <ETX> = Strg+C
Input voltage <STX>pn %%2<ETX> <STX> XX YY <ETX>

= MSB (most signification bit)

= LSB (least significant bit)
Module command MSB, LSB (Hex) = conversion into Decimal value

(Nodes)

The max measuring value is 1024 and equates 39V.

The result is the following rule of three:

Decimal value x 39V
Input voltage = 1004

Example: Input:  <STX>140503<ETX>, module query (nodes) 20
Output: <STX>84 02<ETX>
L—L— =02 84 = Decimal value = 644

_ 644 x39V
Input voltage = ~ 1024 - 24,53V

= MSB (most signification bit)

= LSB (least significant bit)
Module command MSB, LSB (Hex) = conversion into Decimal value

(Nodes)

Output voltage <STX>pn %%<ETX> <STX> XX YY <ETX>

The max measuring value is 1024 and equates 39V.
The result is the following rule of three:

Decimal value x 39V
1024

Output voltage =

Example: Input: <STX>210502<ETX>, module query (nodes) 33
Output: <STX>87 02<ETX>
L_L_ =02 87 = Decimal value = 647

647 x 39V
Output voltage = 1024 - 24,64 V
Current <STX>nn 0511<ETX> | <STX> XX YY <ETX>
measurement = MSB (most signification bit)
= LSB (least significant bit)
Module command MSB, LSB (Hex) = conversion into Decimal value

(Nodes)
The max measuring value is 1024 and equates 32,75A.
The result is the following rule of three:
Dezimalwert x 32,75A
1024

Current =

Example: Input:  <STX>0F0511<ETX>, module query (nodes) 15
Output: <STX>1F 00<ETX>
L =00 1F = decimal value = 31

_ 31x32,75A
Current = 1024 - 0,99 A
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Query Input - Command | Output
<STX> = Strg+B / <ETX> = Strg+C

Adjustment of <STX>pnn 051D<ETX> | <STX>XX Y Y <ETX>
the \
characteristic ,—H ,—H
curves Module command (binary)| 0000 O
(Nodes) 00: m=2
01: m=3
10: m=5
11: m=9
0: n = 3-Cubic
1:  n=4-Quad
L 000: Tp(s)=1,25

001: Tp(s)=2,5
010: Tp(s) =5,0
011: Tp(s) = 10,0
100: Tp(s) = 20,0
101: Tp(s) = 40,0
110: Tp(s) = 80,0
reserved
conversion into Decimal value,
The max measuring value is 256 and equates 32,75A.
The result is the following rule of three:

_ (256 — Decimal value) x
lq = 32.75A

Example: Input:  <STX>0A051D<ETX>, module query (nodes) 10
Output: <STX>99 1E<ETX>
L—0001 1111
1: m=9

11: =
I— 1:  n=4-Quad
011: Tp(s) = 10,0

= Decimal value = 153

(256 - 153) x 32,75A

q= 256 = 13,18 A
4.3.2 Writing On / Off status
Query | Input - Command | Output
<STX> = Strg+B / <ETX> = Strg+C
Status <STX> nn 84 xx <ETX> As answer the new operation status is
On / Off restored. The answer can be found
according ,module status / configuration*

Module Command Instruction on page 25.

(Nodes) (write) (On / Off)

XX: 00 = Module switch off

01 = Module switch on

Example:

Input: <STX>088401<ETX>,switch On module (Node) 8
Output: <STX>09 25<ETX>, 09 = The module is on.
25 = Current range (5+1), Characteristic 3 (2+1)
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4.4 CANopen Communication

On the CAN Bus the Gateway performs as a CANopen node according to DS301 with a profile
following DS401 (Generic 1/0O).

441 Terms and Definitions

CANopen

CcoOB
Data rate

EDS-Files

Emergency-Id
ID

Node number

CANopen is a protocol which has been developed originally for industrial control
systems. www.can-cia.org

Communication Object
The data rate is the number of data which can be transmitted in a certain time.

Electronic Data Sheet

Is provided by the manufacturer of a CANopen device. It has a standard format
for the description of devices. The EDS-file contains information about the
description of the file, about general device information and about the
description of the supported objects.

Emergency Data Object
Identifier
Within a CANopen-Network it is possible to identify every device by its node

number (Node-ID). The allowed node numbers are in the range from 1 to 127
and can appear only one time in a network.

LEN Length - Length of the data

NMT Network Management (Master)

PDO Process Data Obijects
The PDOs are used for the transmission of the process data. In ‘Receive’-PDO
(RxPDO) the Process Data are received from the LOCC-Box Gateway. Via the
‘Transmit’-PDO (TxPDO) the Gateway sends data to the CANopen net.

PDO-Mapping Die The PDOs are used for the transmission of the process data. In ‘Receive’-
PDO (RxPDO) the Process Data are received from the LOCC-Box Gateway.
Via the ‘Transmit’-PDO (TxPDO) the Gateway sends data to the CANopen net.

RTR Remote Transmit Request

Rx Receive

SDO Service Data Object
The SDOs are used for the transmission of the configuration and parameter
data for example the output current. In contradiction to the PDOs, the SDO
messages will be confirmed. After writing or reading request on a data object, a
confirmation or a failure telegram follows.

Sync Sync (frame) Telegram

Tx Transmit
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44.2 NMT-Boot-up

The Gateway can be initialized with the CiA-Draft Standard 301, as described in chapter 9.4 ‘Minimal -
Boot-up’. In this example the Gateway is used with the NodelD 5.

Instruction Identifier [Hex] | Instruction code | Node-ID of the Gateway
NMT - “Operation Mode* 0000 01 05,
NMT - “Pre-Operation Mode* 0000 80 05y

The Operation Mode support additional Process-Data-Objects (PDO)!

44.3 The CANopen Directory

The object directory is an assorted grouping of objects, which is accessible via the network. Each

object in every directory is addressed with a 16-Bit-Index. In the object directory the index is indicated
in a hexadecimal form.

The index can be a 16-Bit-Parameter code according to the CANopen specification (CiA DS-301), or a
manufacturer specific code. With the more significant bits of the index, it is possible to identify in which
object group the parameter belongs to. Following parameters belonging to the object directory:

Index [Hex] Object Example
0001 ... O09F Definition of data types -
1000 ... 1FFF Communication Profile Area 1001, : error-register
2000 ... 5FFF Manufacturer Specific Profile Area 2000y, : module-type
6000 ... 9FFF Standardized Device Profile Area gcsczrg)i(ng to the application profile
A000 ... FFFF Reserved -

4.4.3.1 Access to the Object Directory via SDOs

With the SDOs (Service Data Objects) it is possible to access the object directory of a device. An SDO
represents a channel to access the parameter of the device. The access is possible in the operational
and pre-operational mode. The SDOs are transmitted with ID 600, + NodelD (Request). The receiver
confirms the parameters with ID 580, + NodelD (Response).

The SDO is configured as follows:

Identifier Com- Index
(600,+ mand (low) (high) Sub-Index LSB Data field MSB
Node-ID) | code

Example - Sending (Request):

605y, 40, 00, | 20, 01 00, | 00, | 00, | 004,
_ (Index=20004,) )

(go?e ID 5 (read) (Transmit—SDO-morcljule <LO%C 180)(

ateway) type) node 1)

Example - Receiving (Response):

585, 4F, 00, | 20, 01 01, | 00, | 00, | 004,
(Node-ID 5 | (1 Byte) (Index=20004,) (LOCC-Box value =00 00 00 01
Gateway) (Receive-SDO-module type) node 1) (MSB ... LSB)
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Description of the SDOs:

Identifier:

Instr. Code:

Index, Sub-Index

Data field ...

The parameters are transmitted with ID 600, + NodelD (Request). The receiver
confirms the parameters with ID 580, + NodelD (Response).

The instruction code consists the instruction specifies and the length.

The most needed combinations for example are:

40, =644 : Read Request, this means a parameter has to be read

23, =354: Write Request with 32 Bit data, this means a parameter has to be
placed

The Gateway responds to each received telegram with an answer telegram.

This can include the following instruction codes:

43, =674: Read Response with 32 Bit data, this telegram contains the required
parameters

60, = 964: Write Response, this means a parameter has been set successful

80, = 1284: Error Response, this means the CAN module reports a failure.

The following table gives an overview about the most used instructions codes. The
command frames must always include 8 data bytes. Information about syntax and
further instruction codes are contained in the CiA DS-301.

Instruction Count of data bytes | Command code [Hex]
1 2F
Write Request 2 2B
(Initiate Domain Download) 3 27
4 23
Write Response - 60
(Initiate Domain Download)
Read Request - 40
(Initiate Domain Upload)
Read Response 1 4F
(Initiate Domain Upload) 2 4B
3 47
4 43
Error Response - 80
(Abort Domain Transfer)

Index and Sub-Index are described in chapter Device Profile Area, Fehler!
Verweisquelle konnte nicht gefunden werden. and “Manufacturer Specific
Profile Area, Fehler! Verweisquelle konnte nicht gefunden werden.” of this
manual.

The data field can be maximum 4 bytes long. The low-order byte (LSB) comes
first and the more important byte (MSB) last. The low-order byte is always in
Data 1, in case of 16-Bit-values the more important byte (bits 8...15) is in Data
2, and in case of 32-Bit-values the MSB is (bits 24...31) in Data 4.
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4.4.3.2 Failure codes of the SDO-Domain-Transfers

The following failure codes can occur during the application (according to CiA DS-301, chapter Abort
SDO Transfer Protocol):

Failure code Explanation
[Hex]
05030000 Toggle Bit unchanged
05040001 Wrong command specified
06010002 Writing access is wrong
06020000 Wrong index
06040041 The object cannot be mapped onto PDO
06040043 The parameters are incompatible
06060000 No access — hardware failure
06070010 Wrong number data bytes
06070012 Length of the service parameters is too big
06070013 Length of the service parameters is too small
06090011 Wrong Sub-Index
06090030 Parameter has been sent out of the last value range
08000000 Failure cause not defined
08000020 Data cannot be transmitted or saved
08000022 With the present device status, the data cannot be transmitted or saved
08000024 Access to flash failed

44.4 Overview of the CANopen-ldentifier used

Function Identifier [Hex] | Remarks

Network management | O NMT (operation-/ pre-operation mode)
SYNC 80 Sync to each one, (configurable by Object 1005;)
Emergency Message 80 + Node-ID Configurable by Object 1014,

Tx-PDO1 180 + Node-ID PDO1 from the Gateway (Tx) (Object 1800)
Tx-PDO2 280 + Node-ID PDO2 from the Gateway (Tx) (Object 1801)
Tx-PDO3 380 + Node-ID PDO3 from the Gateway (Tx) (Object 1802;)
Tx-PDO4 480 + Node-ID PDO4 from the Gateway (Tx) (Object 1803},)
Rx-PDO1 200 + Node-ID PDO1 to the Gateway (Rx) (Object 1400y,)
Rx-PDO2 300 + Node-ID PDO2 to the Gateway (Rx) (Object 1401,
Rx-PDO3 400 + Node-ID PDO3 to the Gateway (Rx) (Object 1402;)
Rx-PDO4 500 + Node-ID PDO4 to the Gateway (Rx) (Object 1403;,)
Tx-SDO 580 + Node-ID SDO from the Gateway (Tx)

Rx-SDO 600 + Node-ID SDO to the Gateway (Rx)

Node Guarding 700 + Node-ID configurable by Object 100E,

NodelD: Adjusted CANopen-Address [1...7F]
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4.4.4.1 Adjustment of the COB-ID

The COB-IDs, which can be adjusted (with exception of the SYNC), are deviated from the adjustment
of the Node-ID via LOCC-Pads (chapter Fehler! Verweisquelle konnte nicht gefunden werden.). If
the COB-IDs are described by a SDO, the adjustment is valid, even if another Node-ID in LOCC-Pads
is adjusted. In order to allow the takeover of the Default-COB-ID, the COM defaults or all defaults must
be loaded (Object 1011h).

44.5 Setting and reading the LOCC-Box-Net
4.4.5.1 LOCC-Box-Net Message

The transmission modes can be distinguished into:

acyclic, synchronic: The transmission is done after receiving a SYNC-Message
(PDO —transmission mode 0), if the data have changed

e acyclic, synchronic: The transmission is done after receiving a certain number of
SYNC-Messages (PDO-transmission mode 1...240).

¢ synchronic, remote request: The status of the inputs is saved with each SYNC message and is
sent after receiving an RTR frame (PDO transmission mode 252).

e asynchronous, After receiving an RTR frame, the last calculated status of the inputs
remote request: is sent (PDO transmission mode 253).

e process controlled, The transmission takes place when the status of defined LOCC
asynchronous: Box-Net modules (PDO transmission modes 254, 255) changes.

4.4.5.2 Switching on the LOCC-Box-Net

The LOCC-Box-Net modules are sent as soon as an object to switch on is received (for example
Object 6200h through Rx-PDO).

4.4.5.3 Supported transmission modalities according to DS-301

Transmission PDO - transmission Supported
type Cyclic Acyclic | Synchronic | asynchronous RTR ZZIZVT’Z?
0 X X X
1...240 X X ”
241 ... 251 reserved R
252 x ” <
253 X X X
254 X X X
255 X X X
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44.6 Implemented PDO’s

The gateway supports TX- and RX-PDO’s in the activated Operation Mode. See chapter Fehler!
Verweisquelle konnte nicht gefunden werden..

44.6.1 Tx-PDO

The transmit PDO sends the information which module is switched on and which is switched off to the
Gateway. Following identifier are used:

180 + Node-ID, for node number 1 — 64
280 + Node-ID, for node number 65 — 128
380 + Node-ID, for node number 129 — 192
480 + Node-ID, for node number 193 — 254

At each change of the status a PDO will be send. Changes of status are:

Modules were switched on or off

Modules are blown

Modules were acknowledged

The output current is bigger than 90% of the selected current range
The output current is bigger than 100% of the selected current range

Example:

A status change was recognized on a module with the node number 1-64. The gateway with the node
number 5 sends a PDO on the identifier 185, (180 + NodelD) to the PLC.

ID RTR | LEN Data
1 2 3 4 5 6 7 8
LSB MSB
185, | O 8h FFh 00y, FOn 0A; 9B, 01y 30n 00y
read out value: 00 30 01 9B OA F9 00 FF,

8 Data bytes are transmitted and evaluated binary. 0=OFF, 1=ON.

Binary: 0000 0000 0011 0000 0000 0001 1001 1011 0000 1010 1111 1001 0000 0000 1111 1111

Module: 64 ... 57 56 ... 49 48 ... 41 40 ... 3332 ... 25624 .. 17 16 ... 9 8 .. 1
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44.6.2 Rx-PDO

Because of the receive PDO the gateway can receive information which module/node should be
switched on/off. Following identifier are used:

= 200 + NodelD, for node number 1 — 64

= 300 + NodelD, for node number 65 — 128

= 400 + NodelD, for node number 129 — 192

= 500 + NodelD, for node number 193 — 254
Example:
The Gateway module 5 receives the information for node number 1-64. 8 data bytes are transmitted.
0 =0OFF, 1=0N

Binary: 0000 0000 0011 0000 0000 0001 1001 1011 0000 1010 1111 1001 0000 0000 1111 1111

Module: 64 ... 57 56 ... 49 48 ... 41 40 ... 33 32 2524 ...17 16 ... 9 8 ... 1
ID RTR | LEN Data
1 2 3 4 5 6 7 8
LSB MSB
205, | Oy 8h FFh 00y, FOn 0A; 9B, 01y 30n 00y,
written value: 00 30 01 9B OA F9 00 FF,

NOTICE

Blown modules will be not acknowledged if switching off. The command Switching On leaps the
acknowledgment and switches the module on.

4.4.7

Implemented CANopen — Objects (1000 ... 1FFF})

A detailed description of the objects can found in the CiA DS-301.

Example

Index | Sub- Description Data type | R/W Default- in
Index value

Chapter
10004 - Device type unsigned 32 ro 00030191, | 4.4.71
1001, - Error register unsigned 8 ro 004 4.47.2
1003, 16 Error-field unsigned 32 ro 004 447.3
1005, - COB-ID-Sync unsigned 32 rw 80y 4474
1006, - Communication cycle period unsigned 32 ro 0000000y, 4.4.7.5
1008, - Device name visible string ro LOC,\?(;FOX- 4476
1009, - Hardware version visible string ro X.y 4.4.7.7
100A, - Software version visible string ro X.y 447.8
100C, - Guard time unsigned 16 rw 00004, 4479
100Dy, - Life time factor unsigned 8 rw 00n 4.4.7.9
100E, | - | Node guard COB-ID unsigned 32 | rw | 790 ’I'DNOde' 44710
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1010y 1 Store parameters unsigned 32 rw 1h 44711
1011y 1 Restore default parameters unsigned 32 rw Th 4.4.7.12
1014, - COB-ID emergency message | unsigned 32 rw 80n JrISIOde' 44713
1015, - Inhibit time emergency unsigned 16 rw 00p 4.4.7.14
1016, 1 Consumer heartbeat time unsigned 32 rw 004 4.47.15
1017y, - Producer heartbeat time unsigned 16 rw 004 4.4.7.16
1018, 4 Identity object unsigned 32 ro - 4.4.7.18

1 Vendor —ID 64y

2 Product code, decimal 716459

3 Revision number X.y

4 Serial number 0y
10204, 2 Verify configuration unsigned 32 rw 00p 4.4.7.18
1029, 1 Error behavior unsigned 8 rw 004 4.47.19

Sub- oy Example in

Index Ingex Description Data type R/IW Chapt'z:r
14004 2 1. Receive PDO-Parameter PDO CommPar rw 4.4.7.20
1401, 2 2. Receive PDO-Parameter PDO CommPar rw 4.4.7.20
1402, 2 3. Receive PDO-Parameter PDO CommPar rw 4.4.7.20
1403, 2 4. Receive PDO-Parameter PDO CommPar rw 4.4.7.20
1600, 8 1. Receive PDO-Mapping PDO Mapping ro 4.4.7.21
1601, 8 2. Receive PDO-Mapping PDO Mapping ro 4.4.7.21
1602, 8 3. Receive PDO-Mapping PDO Mapping ro 4.4.7.21
1603, 8 4. Receive PDO-Mapping PDO Mapping ro 4.4.7.21
18004 5 1. Transmit PDO-Parameter | PDO CommPar rw 4.4.7.22
1801, 5 2. Transmit PDO-Parameter | PDO CommPar rw 4.47.22
1802, 5 3. Transmit PDO-Parameter | PDO CommPar rw 4.4.7.22
1803, 5 4. Transmit PDO-Parameter | PDO CommPar rw 4.47.22
1A00, 8 1. Transmit PDO-Mapping PDO Mapping ro 4.4.7.23
1A01, 8 2. Transmit PDO-Mapping PDO Mapping ro 4.4.7.23
1A02, 8 3. Transmit PDO-Mapping PDO Mapping ro 4.4.7.23
1A03,, 8 4. Transmit PDO-Mapping PDO Mapping ro 4.4.7.23

ro = only read
rw = read and write
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4.4.7.1 Device Type (1000;)

Index Name Data type R/IW Default-value
1000, Device type Unsigned 32 ro 0003 0191,
The value of the Device type is: 0003.0191,, Digital input/output: 0003,

Digital profile number: 0191,

Read-out of the device type

The CANopen Master sends with the identifier 605, (600, + Node-ID) the read request to the Gateway
(module No. 5) (Node-ID=5)):

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
605, | Oy 8 404 00y 10n 00, 00, 00y 00y 00,
Read Index=10004,
Request

The Gateway (module No. 5) sends a read response (43, = 4 data bytes) to the master via the
identifier 585, (580;, + Node-ID) with the value of the device Type:

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index Sub-
code ow T Index LSB MSB
585, | Oy 8h 43, 00h 10n 00y 91y 014 03y 00y
Read Index=10004, read out value: 00 03 01 91,
Response

The read out value matches the device type: 0003.0191,, (see above).
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4.4.7.2 Error Register (1001;)

Index Name Data type RIW Default-value
1001, Error Register Unsigned 8 ro 00,

The Gateway uses the error register to display error messages. At the moment the following bits of the
error registers are supported:

Bit Meaning

0 Generic

1 -

2 -

3 -

4 communication error (overrun, error state)
5 -

6 -

7 -

The bits, which are not supported (-), are always restored as 0. In case of an error, the suitable error
bit is on 1.

The following error message is supported:

11, communication error
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4.4.7.3 Pre-defined Error Field (1003;)

Index Name Data type R/IW Default-value
1003, Pre-defined error field unsigned 32 ro 00y,

In the predefined error field a list with the last error is saved. The sub index 0 contains the current
number of errors saved in the list. In sub index 1 the last occurred failure is stored. In case a new
error, the previous failure is stored in sub index 2 and the new error sub index 1 and so on.

In this way a failure history list can be generated.

The error memory has a ring buffer structure. If the buffer is full, the oldest entry is deleted to clear
space for the present entry.

This module supports maximum 10 error entries. If the 11™ failure occurs, the oldest entry is deleted.
To delete the complete failure list, the sub index 0 has to be set to 0. This is the only allowed writing
access on that object.

With every new list entry, the module sends an emergency frame to advise the error.

Index | Sub-Index Description Value range Default Data type R/W
[Dec] [Hex] value [Dec]

0 no_of errors_in _list | 0,1...10 - unsigned 8 rw

1 error-code n 0...FFFFFFFF - unsigned 32 ro

1003, 2 error-code n-1 0...FFFFFFFF - unsigned 32 ro

: : : : : ro

16 error-code n-16 0...FFFFFFFF - unsigned 32 ro

Meaning of the variables

no_of _errors_in_list:- contains the current number of the error codes in the list,
n = number of failure which has occurred at last
- to delete the failure list, this variable has to be set on 0
- ifthere is no_of_errors_in_list ...0, the error-register (Object 1001;) is set

error-code Xx: The error code with 32-Bit length consists of the CANopen-Emergency-Error-
Code (see table 21, DS 301) and of the failure codes which are defined by
Lutze (Manufacturer-Specific Error Field).

Bit 31 ... ... 16 15 ... ... 0

Contents | manufacturer-specific error field emergency-error-code
manufacturer-specific error field: always 00
emergency-error-code: The following error codes are supported:

8001,— No SYNC received

8120, - CAN in Error Passive Mode
8130y, - Lifeguard Error

8140, - Recovered from “Bus Off’

Emergency Message The data of the emergency frame sent from the Gateway are configured as

follows:
Byte 0 [ 1 2 3 4 5 6 7
Contents | emergency-error- | error-register | no_of errors_in_list
code 1001, 1003,00,
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4.4.7.4 COB-ID of SYNC-Message (1005;,)

Index Name Data type R/IW Default value
1005, COB-ID of SYNC-Message unsigned 32 rw 804

Structure of the parameter:

Bit-No. Value Meaning
31 (MSB) - do not care
30 0/1 | 0: no SYNC generation, 1: module generates SYNC
29 0 always 0, since 11-Bit-ID
28...11 0 always 0, since no 29-Bit-ID can be supported
10...0 (LSB) X Bit 0...10 of the SYNC-COB-ID

The identifier can accept values between 0...7FF,, .

4.4.7.5 Communication Cycle Period (1006;)

Index Name Data type R/IW Default value
1006, Communication Cycle Period unsigned 32 rw 80,

The Communication Cycle Period determines the time interval, in which the SYNC-Telegrams are
sent (if in the object 1005, the SYNC generation is switched on) or the SYNC telegrams are expected.

4.4.7.6 Device Name (1008;)

Index Name Data type R/IW Default value
1008, Device Name visible string ro LOCC-Box-Net

A detailed description of the domain upload is available on the CiA DS-202-2
(CMS-Protocol Specification).

4.4.7.7 Hardware Version (1009;,)

Index Name Data type R/W Default value
1009, Hardware Version visible string ro X.y

The reading of the Hardware version is similar to the reading of the manufacturer device name by
means of the domain upload protocol. A detailed description of the upload is available on the CiA
DS-202-2 (CMS-Protocol Specification).

4.4.7.8 Software Version (100A;,)

Index Name Data type R/W Default value
100A, Software Version visible string ro X.y

The reading of the software version is similar to the reading of the manufacturer device name via the
domain upload protocol. A detailed description of the upload is available on the CiA DS-202-2
(CMS-Protocol Specification).
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4.4.7.9 Guard time (100C;) und Life time factor (100D;,)

The LOCC-Box supports the Node-Guarding or alternative the Heartbeat function. Guard Time and
Life Time Factor are evaluated together. The multiplication of both values results the Life Time. The
Guard Time is indicated in milliseconds.

Index Name Data type R/W Default value
100C;, Guard time unsigned 16 rw 0000
100Dy, Life time factor unsigned 8 rw 00,
4.4.7.10 Node Guard COB-ID (100E;)
The module supports only 11-Bit-Identifier.
Index Name Data type R/IW Default value
100E, Node guard COB-ID unsigned 32 rw Node-ID + 7004,
Structure of the parameter Node Guarding Identifier:
Bit-No. Meaning
31 (MSB) 30 | reserved
29...11 always 0, since no 29-Bit-ID are supported
10...0 (LSB) | Bit0...10 of the Node Guarding Identifier
The identifier can accept values between 1...7FF,.
4.4.7.11 Store Parameters (1010;)
Index Name Data type R/W Default value
10104, Store Parameters unsigned 32 rw 1h

The command parameters are saved in the EEPROM.

During the writing of the index, the following byte sequence must be sent. The reading of the index
returns the information about the implemented save functions (for full particulars see CiA DS-301).

Index | Sub- | Description Value range [Hex] Data type R/W
Index
0 number_ of entries 4, unsigned 8 ro
save_all_parameters no default, write:
1010, 1 (Objects 1000y...9FFF}) 6576 6173, unsigned 32 | rw
(=ASCII: ‘e ‘v ‘a‘ ‘s’)

The following parameters can be saved or loaded:

= Communication Parameter of the objects 1005, ... 1029,
= Application Parameter of the objects 6000y, ... 6100,
= Manufacturer Specific Parameter of the objects 2220y, ... 2310y,
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4.4.7.12 Restore Default Parameters (1011;)

Index Name Data type R/IW Default value
1011, Restore default parameters unsigned 32 rw 1h

With this command it is possible to activate the default parameters again, which were active at the
moment of the delivery. All individual adjustments, which were saved in the EEPROM will get lost.
Only the instruction Restore all Parameters is supported. During the writing of the index, the
sequence, described below, must be sent. The reading of the index returns the information about the
implemented restore functions (for further information read CiA DS-301).

Index | Sub- | Description Value range [Hex] Data type R/W
Index
0 number_of entries 4, unsigned 8 ro
load_all_default parameters no default, write:
1011, 1 (Objects 1000y,...9FFF}) 64 61 6F 60, unsigned 32 | rw
(=ASCII: ‘d* ‘a’ ‘o‘ ‘IY)

The following parameters can be saved or loaded:

» Communication Parameter of the objects 1005, ... 1029,
=  Application Parameter of the objects 6000y, ... 6100,
» Manufacturer Specific Parameter of the objects 2220, ... 2310,

4.4.7.13 COB_ID Emergency Message (1014,

Index Name Data type R/W Default value
1014, COB_ID emergency message unsigned 32 rw 80y + Node-ID

This object determines the COB-ID of the Emergency Message (EMCY).

The structure of the objects is described in the table below.

Bit-No. Value Meaning
31 (MSB) 0/1 | 0: EMCY exists / is valid, 1: no EMCY / EMCY is not valid
30 0 reserved (always 0)
29 0 always 0, since 11-Bit ID
28...11 0 always 0, since no 29-Bit-ID can be supported
10...0 (LSB) X Bit 0...10 des COB-ID

The identifier can accept values between 0...7FF;,.

4.4.7.14 Inhibit Time Emergency (1015,)

Index Name Data type R/W Default value
1015, Inhibit time emergency unsigned 16 rw 00y

With this object it is possible to set the Inhibit Time for the emergency message.
The time is indicated as a multiple of 100us.
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4.4.7.15 Consumer Heartbeat Time (1016;)

Index
1016,

Default value
00,

Name
Consumer Heartbeat Time

Data type R/IW
unsigned 32 rw

In order to get a reciprocal monitoring of the CANopen modules (in particular to recognize connection
breakdown) it is possible to use the heartbeat function. In contrast to the Node Guarding/Life Guarding
the Heartbeat function can work without RTR frames.

One module, called Heartbeat Producer, sends a heartbeat message via the CAN-Bus to the Node-
Guarding-Identifier (see Object100Ey}) in a cyclic way. One or more Heartbeat-Consumers receive the
message. The message has to be received within the Heartbeat-Time, otherwise a heartbeat event is
triggered on the heartbeat-consumer. On the Gateway the Heartbeat-Event triggers a Heartbeat-Error.
Every module can be Heartbeat-Producer and Heartbeat-Consumer. The Gateway supports in a CAN-
net one Heartbeat-Producer maximum.

Index | Sub-Index Description Value range Default Data type R/W
[Dec] [Hex] value [Dec]
0 number_of entries | 1 1 unsigned 8 ro
1016, 1 Consumer- 0 ... 007FFFFF 0 unsigned 32 | rw
heartbeat time

Meaning of the variables:

consumer-heartbeat_time_x

consumer-heartbeat time x

Bit 31... ...24 |23 ... ...16 |15 ... ...0
Assignment reserved (always “0”) Node-ID (unsigned 8) Heartbeat_time (unsigned 16)

Node-ID Node-ID of the Heartbeat-Producer to be monitored

Heartbeat_time Time in which the monitored Heartbeat-Producer has to respond to the Node.
Guarding-ID to avoid the triggering of a heartbeat event.
This Consumer-Heartbeat-Time must be always higher than the Producer-

Heartbeat-Time.

4.4.7.16 Producer Heartbeat Time (1017;)

Index
1017,

Default value
00y,

Name
Producer heartbeat time

Data type R/W
unsigned 16 rw

Enter the time in which the Gateway should send a heartbeat frame on the node guarding ID in a
cyclic way. If a producer heartbeat time bigger than 0 is set, the heartbeat time will be active and the
Node/Lifeguarding will stop.

If the Producer-Heartbeat time is set to 0 the heartbeat will stop.

Index [ Sub-Index | Description Value range | Default Data type R/W
[Dec] [Hex] value [Dec]
1017, 0 Producer heartbeat time | O ... FFFF 0 ms unsigned 16 rw

producer-heartbeat_time

Cyclic time of the Heartbeat-Producer to send the Heartbeat to the

Node-Guarding-ID (see Object 100Eh). The Consumer-Heartbeat-
Time of the module to be monitored must always be bigger than the

Producer-Heartbeat-Time of the module which sends heartbeats.
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4.4.7.17 Identity Object (1018

Index Name Data type R/W Default value
1018, Identity object unsigned 32 ro -
This object includes some general information about the Gateway.
Index | Sub-Index Description Value range Default Data type R/W
[Dec] [Hex] value
0 no_of entries 4 4 unsigned 8 ro
1 Vendor ID 0...FFFFFFFF | 0000 0064, | unsigned 32 | const
1018, 2 product code 0...FFFFFFFF | 7164594 unsigned 32 | const
3 revision _number 0...FFFFFFFF X.y unsigned 32 ro
4 serial_number 0...FFFFFFFF 0 unsigned 32 ro

Meaning of the variables

Vendor _id This variable includes the Vendor-ID. The value is always 00000064, .

product_code The part number of the product is stored. The Hex.-number corresponds to the
decimal part number.

revision_number The Software version is stored. In the two head bytes numbers of the major
changes are mentioned according to DS-301. In the two bytes below you can

find the revision numbers of single modifications or changes (minor).

4.4.7.18 Verify Configuration (1020;)

Index
10204,

Name
Verify configuration

Data type R/W Default value
unsigned 32 rw 00y

With this object it is possible to store data’s and times of the last configuration in order to verify it a
second time if the saved configuration matches the expected one.

Index [ Sub-Index Description Value range Default Data type R/W
[Dec] [Hex] value [Dec]

0 no_of entries 2 2 unsigned 8 ro

1020, 1 configuration_date 0...FFFFFFFF 0 unsigned 32 rw

2 configuration_time 0...FFFFFFFF 0 unsigned 32 rw

Meaning of the variables

configuration_date  Date of the last configuration of the modules, indicated in days since

01.01.1984.

configuration_time  Time in ms starting from midnight of the day of the last configuration.
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4.4.7.19 Error Behavior Object (1029;,)

Index Name Data type RIW Default value
1029, Error behavior object unsigned 8 rw 00,

In case an error event occurs (for example Heartbeat-Error), the module will be in the mode which is
defined in the variable communication_error or output_error.

Index | Sub-Index Description Value range Default Data type R/W
[Dec] [Hex] value [Dec]

1020, 0 no_of error_classes 6 6 unsigned 8 ro

1 Communication_error 0...2 0 unsigned 8 rw

Meaning of the variables
no_of error_classes Number of the error classes (here always 6’)
Communication_error  Heartbeat/Lifeguard-error and Bus off

In case an error occurs, the module switches to the suitable indicated mode.

Value of the variables Modes, where the module switches in case of error
0 pre-operational (only if the current status = operational)
1 no state change

2 stopped
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4.4.7.20 Receive PDO Communication Parameter (140x;)

With the objects Receive PDO Communication Parameter the properties of the Receive PDO
(Rx-PDO) are defined.

Index Name Data type R/W
1400, 1. Receive PDO Parameter PDO CommPar
1401, 2. Receive PDO Parameter PDO CommPar
1402, 3. Receive PDO Parameter PDO CommPar
1403, 4. Receive PDO Parameter PDO CommPar
Index | Sub-Index | Description Value range Default Data type R/W
[Dec] [Hex]
0 no_of entries 2 2 unsigned 8 ro
1400, | 1| 595 PuUsedby 1y g00007FF | 200,#Node-ID | unsigned32 | ™
2 fransmission type 0...FF 2554 unsigned 8 rw
0 no_of entries 2 2 unsigned 8 ro
o1, | 1| 58P Usedby 1y g00007FF | 300,+Node-ID | unsigned32 | "™
2 transmission type 0...FF 2554 unsigned 8 rw
0 no_of_entries 2 2 unsigned 8 ro
1402 1 COB-ID used by 1...800007FF | 400,+Node-ID | unsigned 32 rw
h
PDO3
2 transmission type 0...FF 2554 unsigned 8 rw
0 no_of entries 2 2 unsigned 8 ro
1403 1 COB-ID used by 1...800007FF | 500,+Node-ID | unsigned 32 rw
h PDO4
2 transmission type 0...FF 2554 unsigned 8 rw

All transmission types 0-240, 254 and 255 are supported.

LOCC-Box-Net_1.31_HB_EN.docx L\\_—ljﬁE A 51



4.4.7.21 Receive PDO Mapping Parameter (160x;,)
With this object Receive PDO Mapping Parameter the allocation of the receive data to the Rx-PDOs

is defined.
Index Name Data type R/W
1600, 1. Receive PDO Mapping PDO Mapping ro
1601, 2. Receive PDO Mapping PDO Mapping ro
1602, 3. Receive PDO Mapping PDO Mapping ro
1603, 4. Receive PDO Mapping PDO Mapping ro

The following table shows the definition of the Receive PDO Mapping Parameter for the default

configuration:

Index | Sub-Index | Description Default [Hex] Data type R/W
[Dec]

0 no_of entries 1 unsigned 8 ro

1 1st_application_object 62000108 unsigned 32 ro

2 2nd_application_object 62000208 unsigned 32 ro

3 3rd_application_object 62000308 unsigned 32 ro

1600, 4 4th_application_object 62000408 unsigned 32 ro
5 5th_application_object 62000508 unsigned 32 ro

6 6th_application_object 62000608 unsigned 32 ro

7 7th_application_object 62000708 unsigned 32 ro

8 8th_application_object 62000808 unsigned 32 ro

0 no_of entries 1 unsigned 8 ro

1 1st_application _object 62000908 unsigned 32 ro

2 2nd_application_object 62000A08 unsigned 32 ro

3 3rd_application_object 62000B08 unsigned 32 ro

1601, 4 4th_application_object 62000C08 unsigned 32 ro
5 5th_application_object 62000D08 unsigned 32 ro

6 6th_application_object 62000E08 unsigned 32 ro

7 7th_application object 62000F08 unsigned 32 ro

8 8th_application_object 62001008 unsigned 32 ro

0 no_of entries 1 unsigned 8 ro

1 1st_application_object 62001108 unsigned 32 ro

2 2nd_application_object 62001208 unsigned 32 ro

3 3rd_application_object 62001308 unsigned 32 ro

1602, 4 4th_application_object 62001408 unsigned 32 ro
5 5th_application_object 62001508 unsigned 32 ro

6 6th_application_object 62001608 unsigned 32 ro

7 7th_application_object 62001708 unsigned 32 ro

8 8th_application_object 62001808 unsigned 32 ro

0 no_of entries 1 unsigned 8 ro

1 1st_application object 62001908 unsigned 32 ro

2 2nd_application_object 62001A08 unsigned 32 ro

3 3rd_application_object 62001B08 unsigned 32 ro

1603, 4 4th_application object 62001C08 unsigned 32 ro
5 5th_application_object 62001D08 unsigned 32 ro

6 6th_application_object 62001E08 unsigned 32 ro

7 7th_application object 62001F08 unsigned 32 ro

8 8th_application_object 62002008 unsigned 32 ro
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4.4.7.22 Transmit PDO Communication Parameter (180x;)
With this object, the properties of a transmit-PDO1 are defined.

Index Name Data type R/W
1800, 1. Transmit PDO Parameter PDO CommPar ro
1801, 2. Transmit PDO Parameter PDO CommPar ro
1802, 3. Transmit PDO Parameter PDO CommPar ro
1803, 4. Transmit PDO Parameter PDO CommPar ro
Index | Sub-Index | Description Value range Default [Hex] Data type R/W
[Dec] [Hex]
0 no_of entries 0...FF 5 unsigned 8 ro
1 ggg-jo usedby 14 800007FF | 180,+Node-ID | unsigned32 | ™
1800, 2 transmission type 0...FF 2554 unsigned 8 rw
3 inhibit time 0...FFFF 0 unsigned 16 rw
4 reserved 0...FF 0 unsigned 8 const
5 event timer 0...FFFF 0 unsigned 16 rw
0 no_of entries 0...FF 5 unsigned 8 ro
1 ggg'z”) usedby 14 800007FF | 280,+Node-ID | unsigned32 | ™
1801, 2 transmission type 0...FF 2554 unsigned 8 rw
3 inhibit time 0...FFFF 0 unsigned 16 rw
4 reserved 0...FF 0 unsigned 8 const
5 event timer 0...FFFF 0 unsigned 16 rw
0 no_of entries 0...FF 5 unsigned 8 ro
1 COB-ID used by 1...800007FF | 380,+Node-ID unsigned 32 rw
PDO3
1802, 2 transmission type 0...FF 2554 unsigned 8 rw
3 inhibit time 0...FFFF 0 unsigned 16 rw
4 reserved 0...FF 0 unsigned 8 const
5 event timer 0...FFFF 0 unsigned 16 rw
0 no_of entries 0...FF 5 unsigned 8 ro
1 COB-ID used by 1...800007FF | 480,+Node-ID unsigned 32 rw
PDO4
1803, 2 transmission type 0...FF 2554 unsigned 8 rw
3 inhibit time 0...FFFF 0 unsigned 16 rw
4 reserved 0...FF 0 unsigned 8 const
5 event timer 0...FFFF 0 unsigned 16 rw

The transmission types 0, 1-240, 252, 253, 254 and 255 are supported.
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4.4.7.23 Transmit PDO Mapping Parameter (1A0x;)
With the object Transmit PDO Mapping Parameter the allocation of the transmit data to the Tx-PDOs

is defined.
Index Name Data type R/W
1A00, 1. Receive PDO Mapping PDO Mapping ro
1A01, 2. Receive PDO Mapping PDO Mapping ro
1A02, 3. Receive PDO Mapping PDO Mapping ro
1A03, 4. Receive PDO Mapping PDO Mapping ro
The following table shows the configuration of the Transmit PDO Mapping parameter:
| Sub- e
ndex Index Description Default [Hex] Data type R/W
0 no_of entries 4 unsigned 32 ro
1 object to be mapped 1 60000108 unsigned 32 ro
2 object to be mapped 2 60000208 unsigned 32 ro
3 object to be mapped 3 60000308 unsigned 32 ro
1A00, 4 object_to_be_mapped_4 60000408 unsigned 32 ro
5 object to be mapped 5 60000508 unsigned 32 ro
6 object to be mapped 6 60000608 unsigned 32 ro
7 object to be mapped 7 60000708 unsigned 32 ro
8 object to be mapped 8 60000808 unsigned 32 ro
0 no_of entries 4 unsigned 32 ro
1 object to be mapped 1 60000908 unsigned 32 ro
2 object to be mapped 2 60000A08 unsigned 32 ro
3 object to be mapped 3 60000B08 unsigned 32 ro
1A01,, 4 object to be mapped 4 60000C08 unsigned 32 ro
5 object to be mapped 5 60000D08 unsigned 32 ro
6 object to be mapped 6 60000E08 unsigned 32 ro
7 object to be mapped 7 60000F08 unsigned 32 ro
8 object to be mapped 8 60001008 unsigned 32 ro
0 no_of entries 4 unsigned 32 ro
1 object to be mapped 1 60001108 unsigned 32 ro
2 object to be mapped 2 60001208 unsigned 32 ro
3 object to be mapped 3 60001308 unsigned 32 ro
1A02, 4 object_to_be_mapped_4 60001408 unsigned 32 ro
5 object to be mapped 5 60001508 unsigned 32 ro
6 object to be mapped 6 60001608 unsigned 32 ro
7 object to be mapped 7 60001708 unsigned 32 ro
8 object to be mapped 8 60001808 unsigned 32 ro
0 no_of entries 4 unsigned 32 ro
1 object to be mapped 1 60001908 unsigned 32 ro
2 object to be mapped 2 60001A08 unsigned 32 ro
3 object to be mapped_3 60001B08 unsigned 32 ro
1A03, 4 object to be _mapped 4 60001C08 unsigned 32 ro
5 object to be mapped 5 60001D08 unsigned 32 ro
6 object to be mapped 6 60001E08 unsigned 32 ro
7 object to be mapped 7 60001FO08 unsigned 32 ro
8 object to be mapped 8 60002008 unsigned 32 ro
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4.4.8 Device Profile Area (6000, ... 9FFF})

Sub- Example in

Index | oo Description Datatype | R/W | chapter

Module status On / OFF, (Byte)
Sub-Index 01h = Nodes 1-8,
Sub-Index 02h = Nodes 9-16 ...
Sub-Index 20h = Nodes 249-254
Binary 0 = Off / Blown / Ext.-Off
Binary 1 = On

Module status On / Off, (Bit)
Sub-Index 01h = Node 1,
Sub-Index 02h = Node 2 ...
Sub-Index 80h = Node 128
Module status On / Off, (Bit)
Sub-Index 01h = Node 129,
Sub-Index 02h = Node 130 ...
Sub-Index 7Eh = Node 254
Modules switch On / Off, (Byte)
Sub-Index 01h = Nodes 1-8,
Sub-Index 02h = Nodes 9-16 ... .
62000 | 32 | 5y p-Index 20h = Nodes 249-254 unit 8 w 4484
Binary 0 = Off / Blown / Ext.-Off
Binary 1 = On

Modules switch On / Off, (Bit)
Sub-Index 01h = Node 1,

6000, 32 uint 8 ro 4.48.1

60204, 128 Bool ro 4.48.2

6021y 126 Bool ro 4483

62200 | 128 | Sup-Index 02h = Node 2 ... Bool wo| 44835
Sub-Index 80h = Node 128
Modules switch On / Off, (Bit)

6221, | 126 | Sub-index01h=Node 129, Bool w 4486

Sub-Index 02h = Node 130 ...
Sub-Index 7Eh = Node 254

ro = only read
rw = read, write
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4.4.8.1 Module status On / Off (60004,)

Index Name Data type | RIW
6000, Module status On / Off - Byte uint 8 ro

The read value writes back, byte by byte the module status ON/OFF of the connected LOCC-Box-Net
modules.

Read out of the module status

The CANopen master sends with the Identifier ‘605, (600, + Node-ID) the read request to the
Gateway No. 5 (Node-ID=5y)).

- Sub-index: The Sub-Index is valid ascending for each 8 Bit group (1 Byte).
LOCC-Box-Net node numbers 1 — 8 =01,
LOCC-Box-Net node numbers 9 — 16 =02,
LOCC-Box-Net node numbers 17 —24 =03y,

LOCC-Box-Net node numbers 241 — 248 = 1F,,
LOCC-Box-Net node numbers 249 — 254 = 20,,

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
G, LU Sub-Index | LSB | .. .. | msB
code low high

605, | Oy 85 40, 00y, 60, 01y, 00y, 00y, 00y, 00y,
Read Index=6000,, | Modules /
Request node 1-8

The Gateway module No. 5 answers via the read response (4F,, = 1 Data byte) with the Identifier 585,
(580}, + Node-ID) and the status of the modules (node numbers 1 — 8).

ID | RTR | LEN Data
1 2 | 3 4 5 6 7 8
(CCi: Index Sub-Index | LsB | ... .. | msB
code low high
585, | Oy 85 4F, 00y, 60, 014 03, 00y, 00, 00,
Read Index=60004, Modules / read out value: 00 00 00 03,
Response node 1-8

The read out value is converted into a binary value.

Example 1:

Data byte 03y, = binary: 00000011 > Modules 1 and 2 are ON
Sub-Index 01, = node number: 8765 4321 Modules 3 - 8 are OFF
Example 2:

Data byte 20y, = binary: XX 1 0 0 0 0 O S Module 254 is ON
Sub-Index 20, = node number: 256 255 254 253 252 251 250 249 Modules 249-253

are OFF

Remark: For each Gateway it is possible to manage maximum 254 LOCC-Box-Net modules.
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4.4.8.2 Module status On / Off (60204,)

Index Name Data type | RIW
6020, Module status On / Off — Bit, nodes 1 - 128 uint 8 ro

The value, which has been read, returns the module status ON/OFF of the selected module.

Read out of the module status

The CANopen master sends with the identifier 605, (600, + Node-ID) the read request to the Gateway
No.5 (Node-ID=5,).

- Sub-index: The Sub-Index is valid ascending for the secondary modules 1 — 128.
LOCC-Box-Net node number 1 =01y
LOCC-Box-Net node number 2 =02y
LOCC-Box-Net node number 3 =03,

LOCC-Box-Net node number 127 =7F,
LOCC-Box-Net node number 128 = 80,
In the example the module No.8 is requested.

- Data byte (LSB):  The data byte has to be read as follows:
01y, = Module is switched on
00y = Module is switched off

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
e, Index Sub-Index | LSB | .. .. | msB
code low high

605, | Oy 85 40, 20y, 60y, 08, 00y, 00y, 00y, 00y,
Read Index=6020,, | Modules /
Request nodes 8

The Gateway module No. 5 sends an answers to the master via the read response (4F, = 1 Data
byte) with the identifier 585, (580, + Node-ID) and the status of the modules with the node number 8.

ID | RTR | LEN Data
1 2 | 3 4 5 6 7 8
Comm. Index Sub-index | LSB | ... .. | msB
code low high
585, | Oy 8h 4F, 204 60y 08 01y 00y 00y, 00y,
Read Index=6020,, | Modules / read out value: 00 00 00 014,
Response nodes 8
Example 1:

Sub-Index = 08, / Data byte = 01, > Module with node number 8 is on!

Example 2:
Sub-Index = 08y, / Data byte = 00, - Module with node number 8 is off!
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4.4.8.3 Module status On / Off (6021},

Index Name Data type | RIW
6021, Module status On / Off — Bit, nodes 129 - 254 uint 8 ro

The read value shows the status ON/OFF of the selected module.

Read out of the module status

The CANopen master sends the read request via the identifier 605, (600, + Node-ID) to the Gateway
No. 5 (Node-ID=5,).

- Sub-index: The Sub-Index is valid ascending for the secondary modules 129-254.
LOCC-Box-Net node number 129 = 81y,
LOCC-Box-Net node number 130 = 82y,
LOCC-Box-Net node number 131 = 83y,

LOCC-Box-Net node number 253 = FD,
LOCC-Box-Net node number 254 = FE,
In the example the module No. 130 is requested

- Data byte (LSB):  The data byte has to be read as follows:
01, = module is switched on
00y = module is switched off

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
e, Index Sub-Index | LSB | .. .. | msB
code low high

605, | Oy 85 40, 20y, 60y, 82, 00y, 00y, 00y, 00y,
Read Index=6020,, | Modules /
Request nodes 130

The Gateway module No. 5 sends an answers to the master via the read response (4F, = 1 Data
byte) with the identifier 585, (580, + Node-ID) and the status of the modules with the node number 8.

ID | RTR | LEN Data
1 2 | 3 4 5 6 7 8
Comm. Index Sub-index | LSB | ... .. | msB
code low high
585, | Oy 8h 4F, 204 60y 82 01y 00y 00y, 00y,
Read Index=6020,, | Modules / read out value: 00 00 00 014,
Response nodes 130
Example 1:

Sub-Index = 82, / Data byte = 01;, > Module with the node number 130 is switched on!

Example 2:
Sub-Index = 82, / Data byte = 00, - Module with the node number 130 is switched off!
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4.4.8.4 Switch ON and OFF modules - (6200;)

Index Name Data type | RIW

6200, Switch On / Off modules — Byte uint 8 rw
The value (the least order byte) sets byte-by-byte selected LOCC-Box-Net modules in the status ON
or OFF.
Switch ON / OFF modules

The CANopen Master sends the Write Request via the identifier 605, (600, + Node-ID) to the
Gateway No.5 (Node-ID=5y)).

- Command code: corresponds to 2F;, - write request for 1 data byte (see chapter 4.4.3.1)

- Sub-index: The sub index is valid ascending for each 8 bit group (1 byte).
LOCC-Box-Net node numbers 1-8 =01
LOCC-Box-Net node numbers 9-16 =02
LOCC-Box-Net node numbers 17 —24 =03},

LOCC-Box-Net node numbers 241 — 248 = 1F,,
LOCC-Box-Net node numbers 249 — 254 = 20,,

- Data byte (LSB):  The data byte has to be written as follows:
1 = module is switched on
0 = module is switched off

Example 1:
Data byte 03, corresp.to binary 0000 0011 S Modules 1 and 2 = ON
Sub-Index 01, = Module node: 8765 4321 Modules 3 -8 = OFF
ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index 1 Sub-index | LsB | ... .. | msB
code low high
605, | Oy 8h 2F, 00y, 62 01y 03y 00y 00y, 00y,
Write Index=6200, | Modules / Value to be written
Request nodes 1-8
Example 2:
Data byte OF,, = binary: XX 0o o 1 1 1 1 eModuIe 249 - 252 = ON
Sub-Index 20, = Module nodes: 256 255 254 253 252 251 250 249 Module 253 — 254 = OFF
ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index Sub-index | LSB | ... .. | msB
code low high
605, | Oy 8h 2F, 00 62 20y OF, 004 00 00
Write Index=6200,, | Modules / Value to be written
Request nodes
249-254

The Gateway module No. 5 sends an answers to the master via a write response (60;) with the
identifier 585, (580;, + Node-ID). The response contains no data.
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4.4.8.5 Switch ON and OFF modules - (6220;)

Index Name Data type | RIW
6220, Module status ON / OFF — Bit, nodes 1 - 128 uint 8 rw

The value sets the selected LOCC-Box-Net module to the status ON or OFF.
Switch ON / OFF modules

The CANopen master sends the write request via the identifier 605, (600, + Node-ID) to the Gateway
with No. 5 (Node-ID=5y,).

- Command code: corresponds to 2F; - write request for 1 data byte (see section 4.4.3.1)

- Sub-index: The sub index is valid ascending for the secondary modules 1 — 128
LOCC-Box-Net node number 1 =01y
LOCC-Box-Net node number 2 =02y,
LOCC-Box-Net node number 3 =03,

LOCC-Box-Net node number 127 =7F,
LOCC-Box-Net node number 128 = 80,

- Data byte (LSB):  The data byte has to be written as follows:
01y = Module is switched on
00y, = Module is switched off

Example 1:
Sub index = 01,, / Data byte = 01, > Module with node number 1 is switched on

ID | RTR | LEN Data
1 2 3 4 5 6 7 8

Comm. Index 1 Sub-index | LsB | ... .. | msB
code low high

605, | Oy 8h 2F, 20 62 01y 01y 00y 00y, 00y,
Write Index=6220, | Module / Value to be written
Request node 1

Example 2:

Sub-Index = 14, / Data byte = 00, = Module with the node number 20 is switched off

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
comm. Index Sub-Index | LSB | ... .. | msB
code low high
605, | Oy 8h 2F;, 20y 62 14, 00 004 00 00
Write Index=6220,, | Module / Value to be written
Request node 20

The Gateway module No. 5 sends an answer to the master via a write response (60;,) with the
identifier 585, (580;, + Node-ID). The response contains no data.

If an already switched module is switched on again or a module is already switched off and it is
switched off again, an error response (80;,) occurs.

60 LT ZEE LOCC-Box-Net_1.31_HB_EN.docx



4.4.8.6 Switch ON and OFF modules - (6221;)

Index Name Data type | RIW
6221, Module status ON / OFF — Bit, nodes 129 - 254 uint 8 rw

The value sets the selected LOCC-Box-Net module in the status ON or OFF.
Switch ON / OFF modules

The CANopen Master sends a Write Request via the identifier 605, (600, + Node-ID) to the Gateway
No.5 (Node-ID=5,).

- Command code: corresponds to 2F;, - write request for 1 data byte (see chapter 4.4.3.1)

- Sub-index: The sub index is valid ascending to the secondary modules 129 — 254,
LOCC-Box-Net node number 129 =01y,
LOCC-Box-Net node number 130 = 02y,
LOCC-Box-Net node number 131 = 03},

LOCC-Box-Net node number 253 = 7D,,
LOCC-Box-Net node number 254 = 7E,

- Data byte (LSB):  The data byte has to be written as follows:
01y = Module is switched on
00y, = Module is switched off

Example 1:
Sub-Index = 03}, / Data byte = 01, - Module with the node number 131 is switched on

ID | RTR | LEN Data
1 2 3 4 5 6 7 8

Comm. Index 1 Sub-index | LsB | ... .. | msB
code low high

605, | Oy 8h 2F, 21y 62 03y 01y 00y 00y, 00y,
Write Index=6221, | Module / Value to be written
Request node 131

Example 2:

Sub-Index = 7Dy, / Data byte = 00,, > Module with the node number 253 is switched off

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
comm. Index Sub-Index | LSB | ... .. | msB
code low high
605, | Oy 8h 2F;, 21y 62 7Dy, 00 004 00 00
Write Index=6221,, | Module / Value to be written
Request node 253

The Gateway module No. 5 sends an answers to the master via a write response (60;) with the
identifier 585, (580;, + Node-ID). The response contains no data.

If a module, already switched on, is switched on again or a module already switched off, is switched
off again, you receive an error response (80y,).
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4.4.9 Manufacturer Specific Profile Area (2000, ... 5FFF})

Index (?nual;-.l)?g:():(] Description Data type | R'W E)((:ahr:g:ee; "
20004 254 Module type of nodes 1 — 254 uint 8 ro 4491
2010y 254 Module status of nodes 1 — 254 uint 8 ro 4.49.2
2011y 254 Module configuration (rotary switch) uint 8 ro 4493
2100-210A 254 Analogue value current / voltage uint 16 ro

2100y, 254 Output voltage 4494
"""""" 2101, | 254  |Inputvoltage | 4495 |
"""""" 2104,| 254 | Currentmeasurement | 4496 |
"""""" 210A,| 254 | Characteristic curves adjustment | 4497 |

2200-22064, 254 Device data and counters uint 32 ro

2200, 254 Software version 4.49.8
"""""" 2201, | 254 |Seralnumber | 4499 |
"""""" 2202,| 254 | LOCC-Boxcounter “operation voltage On* | 4.49.10 |
"""""" 2203,| 254 | LOCC-Boxcounter‘Operation hours (h) | 4.49.11 |
"""""" 2204,| 254 | LOCC-Boxcounter‘Operating hours ON (h)* | 4.49.12 |
"""""" 2205, 254 | LOCC-Boxcounter ‘Blown® (see page 23) | 4.49.13 |
"""""" 2206, | 254 | LOCC-Boxcounter “Switch on* (see page24) | 4.49.14 |

Sub-Index = node number of the connected LOCC-Box
ro = only read
rw = read and write
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4.4.9.1 Module Type (2000;)

Index Name Data type R/IW
2000, Module type uint 8 ro
The value of Module Type interprets the module version: 1=716410

Read out of the module type

The CANopen master sends the identifier 605, (600, + Node-ID) via the read request to the Gateway
with No. 5 (Node-ID=5y,).

- The secondary module with the node number 9 is read out.

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index Sub-
code ow high Index LSB MSB
605, | Oy 8 404 00, 20n 09, 00, 00y 00y 00,
Read Index=2000, | Module /
Request node 9

The Gateway module No. 5 sends an answers to the master via the read response (4F,, = 1 Data byte)
with the Identifier 585, (580, + Node-ID) and the value of the module with node number 9.

ID | RTR | LEN Data
1 2 | 3 4 5 6 7 8
Comm. Index Sub-
code ow T Index LSB MSB
585, | Oy 8h 4F, 00n 20n 09 01n 00n 00n 00y
Read Index=2000;,, | Module / Read out value : 00 00 00 01y,
Response node 9
(1Byte)

The read out value is converted into a decimal value.
Example:
00000001,=1

Corresponds to the module type: 1 - 716410

LOCC-Box-Net_1.31_HB_EN.docx L\_—ljﬁ = » 63



4.4.9.2 Module status (2010;)

Index Name Data type R/IW
2010, Module status uint 8 ro

The read out value returns the module status. This can be:

Readout of the module status

The CANopen master sends the read request via the identifier 605, (600, + Node-ID) to the Gateway
No.5 (Node-ID=5y).

- The secondary module with the node number 9 is read out.

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
605, | Oy 8h 40y, 10n 20n 09 00n 00n 00y 00y
Read Index=2010,, | Module /
Request node 9

The Gateway module No. 5 sends answers to the master via the read response (4F, = 1 Data byte)
with the identifier 585;, (580, + Node-ID) and the value of the module with node number 9.

ID | RTR | LEN Data
1 2 | 3 4 5 6 7 8
Comm. Index Sub-
code ow high Index LSB MSB
585, | Oy 8h 4F, 104 20 09 80n 00n 00y 00y
Read Index=2010,, | Module/ | Read out value : 00 00 00 80
Response node 9
(1Byte)

The read out value is converted into a binary value.

Example:
80

X1
LQ_OOO LOOOO

"T—00: Off (push button/ LOCC-Pads/ Field-bus) T off

01: On 1000

10: Blown

11: EXT. Off (push button) System error
reserved

reserved

(binary)

(binary) L—— 0000
\_‘—1: [ warning (I > 0.9 * Inom)
1: Under voltage (U < 10.0V)
1: Short circuit
1: System error

The value means: Module is switched off by the push LOCC Pads signalizes a system error.
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4.4.9.3 Module configuration (2011

Index

Name

Data type

R/W

2011y,

Module configuration

uint 8

ro

The value of the module configuration returns the adjustment of the current range or of the
characteristic (rotary-switch).

Read out of the module configuration

The CANopen master sends the read request via the identifier 605, (600, + Node-ID) to the Gateway
No. 5 (Node-ID=5).

- The secondary module with the node number 1 is read out.

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
605, | Oy 85 404, 114 204 014 00, 004, 00y, 00y,
Read Index=2011, | Module /
Request node 1

The Gateway module No. 5 sends an answers to the master via the read response (4F,, = 1 Data byte)
with the identifier 585, (580, + Node-ID) and the value of the module with node number 1.

ID | RTR | LEN Data
1 2 | 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
585, | Oy 8 4Fy, 114 20y, 01y, 154 00y, 00y, 00y,
Read Index=20114, Module / read out value : 00 00 00 15,
Response node 1
(1Byte)
The read out value is converted into a decimal value and added with 1.
Yo Ys
L = Decimal value 0-9 + 1 = current range 1-10A
= Decimal value 0-9 + 1 = characteristic 1-10
Example:
1l 23
L = decimal = 5 + 1 = current range 6A
= decimal = 1 + 1 = characteristic 2
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4.4.9.4 Output Voltage (2100,)

Index Name

Data type

2100, Output Voltage

uint 16

ro

The value contains the amount of the adjacent output voltage.

Read out of the output voltage

The CANopen Master sends the read request via the identifier 60A, (600, + Node-ID to the Gateway

No. 10 (Node-ID=10}).

- The secondary module with the node number 1 is read out.

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
60A, | Oy 85 40, 00y, 21; 01y 00y 00y 00, 00,
Read Index=2100,, | Module /
Request node 1

The Gateway module No. 10 sends an answers to the master via the read response (4B, = 2 Data
bytes) with the identifier 58A, (580;, + Node-ID) and the value of the module with node number 1.

ID | RTR | LEN Data
1 2 | 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
58A, | On 8n 4B, 004, 21y 01y 9Cy, 02y 004, 004,
Read Index=2100,, | Module/ | read out value: 00 00 02 9C,,
Response node 1
(2Byte)

The read out value is converted into a decimal value. The max measuring value is 1024 and 39V are

possible. The following equation results:
Decimal value x 39V

Output voltage = 1024

Example:

00 00 02 9C;, = decimal = 668

668 x 39V
1024

N

Output voltage = 44

<
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4.4.9.5 Input Voltage (2101;,)

Index

Name

Data type

2101,

Input Voltage

uint 16

ro

The value contains the amount of the adjacent input voltage.

Read out of the input voltage

The CANopen master sends the read request via the identifier ‘608, (600, + Node-ID) to the Gateway
No. 8 (Node-ID=8y,).
- The secondary module with the node number 1 is read out.

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
608, | 0y 85 404, 01y 214 014 00, 004, 00y, 00y,
Read Index=2101, | Module /
Request node 1

The Gateway module No. 8 sends an answers to the master via the read response (4B;, = 2 Data
bytes) with the identifier 588, (580, + Node-ID) and the value of the module with the node number 1.

ID | RTR | LEN Data
1 2 | 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
588, | Oy 8 4By, 01y 21, 01y, 98, 02, 00y, 00y,
Read Index=2101,, | Module / read out value: 00 00 02 98,,
Response node 1
(2Byte)

The read out value is converted into a decimal value. The max measuring value is 1024 and 39V are
possible. The following equation results:

Decimal value 39V
1024

Input voltage =

Example:

00 00 02 98, = decimal = 664

664 x 39V

Input voltage = 1024

= 25,29V
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4.4.9.6 Current Measurement (2104,

Name
Current measurement

Index
2104,

Data type
uint 16

ro

The value contains the amount of the flowing current.

Read out — Current measurement
The CANopen master sends the read request via the identifier 60A, (600, + Node-ID) to the Gateway

No. 10 (Node-ID=10).
- The secondary module with the node number 1 is read out.

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
60A, | Oy 85 404, 04, 214 014 00, 004, 00y, 00y,
Read Index=2104,, | Module /
Request node 1

The Gateway module No. 10 sends an answers to the master via the read response (4B, = 2 Data
bytes) with the identifier 58A,, (580, + Node-ID) and the value of the module with node number 1.

ID | RTR | LEN Data
1 2 | 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
58A, | Oy 85 4By, 04, 214 014 1F, 00y, 00y, 00y,
Read Index=2104,, Module / read out value: 00 00 00 1F},
Response node 1
(2Byte)

The read out value is converted into a decimal value. The max measuring value is 1024 and 32,75A
are possible. The following equation results:

Decimal value x 32,75A
1024

Current =

Example:

00 00 00 1Fy = decimal = 31

31 x32,75A
1024

Current = =0,99A
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4.4.9.7 Characteristic adjustment (210A;)

Index Name Data type R/IW
210A, Characteristic adjustment uint 16 ro
This object returns the current parameters of the characteristic adjusted.

Read out — Characteristic adjustment

The CANopen master sends the read request via the identifier 605, (600, + Node-ID) to the Gateway
No. 5 (Node-ID=5y).

- The secondary module with the node number 1 is read out.

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
605, | Oy 85 404, 0A; 214 014 00y, 00, 00y, 00y,
Read Index=210A, | Module /
Request node 1

The Gateway module No. 5 sends answers to the master via the read response (4B, = 2 data bytes)
with the identifier 585, (580, + Node-ID) and the value of the module with node number 1.

ID RTR | LEN Data
1 2 | 3 4 5 6 7 8
Comm. Index Sub-
code ow high Index LSB MSB
585, | Op 8h 4By, 0A: 21y 01y EA, 1F, 00, 00,
Read Index=210A, | Module / | read out value: 00 00 1F EA;

Response node 1 (xx_yy)

XX Yy Example: 1E EA

—r =~ —
Binary 0000 0000 binary0Q001 1111
T 00: m=2 T m=9

01: m=3
10: m=5 n = 4-Quad
11: m=9
0: n = 3-Cubic L Tp(s)=10,0
1:  n=4-Quad
000: Tp(s) = 1,25 | reserved
001: Tp(s) = 2,5
010: Tp(s) = 5,0 EA = decimal = 234
011: Tp(s) = 10,0
100: Tp(s) = 20,0 256 - 234) x 32,75A
101: Tp(s) = 40,0 q= < 25)6X '
110: Tp(s) = 80,0
reserved — g lqg =281A

Converting into decimal value. The max measuring value is 256 and corresponds to 32,75A.
The following rule of three results: (256 — Decimal value) x 32,75A

256

Iqg=
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4.4.9.8 Software Version (2200;)

Index

Name

Data type

22004,

Software Version

uint 32

ro

This object returns the software version of the LOCC-Box.

Read out — Software version

The CANopen master sends the read request via the identifier 608, (600, + Node-ID) to the Gateway
No. 8 (Node-ID=8y,).
- The secondary module with the node number 1 is read out.

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
608, | Oy 8h 40y, 00n 22, 01h 00n 00n 00y 00y
Read Index=2200;,, | Module /
Request node 1
The Gateway module No. 8 sends an answers to the master via the read response (43;, = 4 data
bytes) with the identifier 588y, (580, + Node-ID) and the value of the module with node number 1.
ID | RTR | LEN Data
1 2 | 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
588, | Oy 8h 43, 00n 22, 01n 12y 00n 00y 00y
Read Index=2200;,, | Module / read out value: 00 00 00 12,
Response node 1
(4Byte)

The read out value is converted into a decimal value.

Example:

00000012,=1.2
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4.4.9.9 Serial Number (2201},)

Index

Name

Data type

2201,

Serial Number

uint 32

ro

This object returns the serial number of the LOCC-Box.

Read out - Serial number
The CANopen master sends the read request via under the identifier 608, (600, + Node-ID) to the

Gateway with No. 8 (Node-1D=8y,).

- The secondary module with the node number 2 is read out.

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
608, | O, 8n 40, 01y 22, 02, 00y, 00y 00, 00,
Read Index=2201,, | Module/
Request node 2

The Gateway module No. 8 sends an answer to the master via the read response (43;, = 4 data bytes)
with the identifier 588, (580, + Node-ID) and the value of the module with node number 2.

ID | RTR | LEN Data
1 2 | 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
588, | 0y 85 43, 014 22, 02, EF, E1, 01, 00y,
Read Index=2201;, Module / read out value: 00 01 E1 EF,
Response node 2
(4Byte)
The read out value is converted into a decimal value.
Example:
00 01 E1 EF,, = decimal = 123375
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4.4.9.10 LOCC-Box counter “Operating voltage ON“ (2202,

Index

Name

Data type

R/W

2202y,

LOCC-Box counter “Operating voltage On*“

uint 32

ro

This object returns the count how many times the module has been connected to the supply voltage.

Read out — Operating voltage ON

The CANopen Master sends the read request via the identifier 608, (600, + Node-ID) to the Gateway
with No. 8 (Node-ID=8y,).

- The secondary module with the node number 2 is read out.

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
608, | Oy 8h 40, 02y 22y, 02y 00 00 00h 004
Read Index=2202,, | Module /
Request node 2

The Gateway module No. 8 sends an answer to the master via the read response (43, = 4 data bytes)

with the identifier 588, (580, + Node-ID) and the value of the module with node number 2.

ID | RTR | LEN Data
1 2 | 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
588, | O, 8 43, 02, 22, 02, 0C,, 01y 00, 00,
Read Index=2202;, | Module / read out value: 00 00 01 0C,,
Response node 2
(4Byte)
The read out value is converted into a decimal value.
Example:
00 00 01 OCy, = decimal = 268
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Index

Name

Data type

R/W

2203,

LOCC-Box Counter “Operating hours (h)”

uint 32

ro

4.4.9.11 LOCC-Box Counter “Operating hours (h)” (2203}

This object returns the number of the operating hours in %z hour cycle, this means how long the LOCC-
Box is connected to the supply voltage.

Read out — Operating hours (h)

The CANopen master sends the read request via the identifier 608, (600, + Node-ID) to the Gateway
No.8 (Node-ID=8y,).
- The secondary module with the node number 2 is read out.

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
608, | Oy 8 404 03, 22, 02, 00y 00y 00, 00,
Read Index=2203;, | Module /
Request node 2

The Gateway module No. 8 sends an answer to the master via the read response (43, = 4 data bytes)
with the identifier 588, (580, + Node-ID) and the value of the module with node number 2.

ID | RTR | LEN Data
1 2 | 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
588, | Oy 85 43, 03, 22, 02, 60, 01y 00y, 00y,
Read Index=2203;, | Module / read out value: 00 00 01 60,
Response node 2
(4Byte)
The read out value is converted into a decimal value.
Example:
00 00 01 60, = decimal / 2 = 176h
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4.4.9.12 LOCC-Box counter “Operating hours ON (h)“ (22044,

Name
LOCC-Box counter “Operating hours ON (h)*

Index
22044,

R/IW
ro

Data type
uint 32

This object returns the number of the operating hours ON in %2 hour cycle, this means how long the
LOCC-Box has been switched on and how long it has supplied the load.

Read out — Operating hours ON (h)

The CANopen Master sends the read request via the Identifier 608, (600, + Node-ID) to the Gateway
No. 8 (Node-ID=8,).

- The secondary module with the node number 2 is read out.

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
608, | Oy 85 40, 04, 22, 02, 00, 00y, 00y, 00y,
Read Index=2204, | Module /
Request node 2

The Gateway module No. 8 sends an answer to the master via the read response (43, = 4 data bytes)
with the identifier 588, (580, + Node-ID) and the value of the module with node number 2.

ID | RTR | LEN Data
1 2 | 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
588, | Oy 8h 43, 04, 22y, 02y FBh 08y 00y 00y,
Read Index=2204,, | Module / read out value: 00 00 08 FBy,
Response node 2
(4Byte)

The read out value is converted into a decimal value.

Example:

00 00 08 FBy, = decimal / 2 = 1149.5h
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4.4.9.13 LOCC-Box counter “Blown” (2205},

Index

Name

Data type

R/W

2205,

LOCC-Box counter “Blown”

uint 32

ro

This object gives the information how many times the LOCC-Box has blown because of overload or

short circuit.

Read out - blown

The CANopen Master sends the read request to the gateway via the identifier 608, (600, + Node-ID)
No. 8 (Node-ID=8,).

- The secondary module with the node number 2 is read out.

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
608, | Oy 8h 40, 05 22y, 02y 00 00 004 004
Read Index=2205;,, | Module /
Request node 2
The Gateway module No. 8 sends an answers to the master via the read response (43;, = 4 data
bytes) with the identifier 588, (580, + Node-ID) and the value of the module with node number 2.
ID | RTR | LEN Data
1 2 | 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
588, | Oy 8h 43, 054 22y, 02y 28 00 004 00y
Read Index=2205;,, | Module / read out value: 00 00 00 28,,
Response node 2
(4Byte)
The read out value is converted into a decimal value.
Example:
00 00 00 28, = decimal = 40
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4.4.9.14 LOCC-Box Counter “Switch on” (2206},)

Index

Name

Data type

R/W

2206,

LOCC-Box Counter “Switch on”

uint 32

ro

This object gives the information how many times the LOCC-Box has been switched on.

Read out — Switch on

The CANopen master sends the read request via the identifier 608, (600, + Node-ID) to the gateway
with the No. 8 (Node-ID=8},).

- The secondary module with the node number 3 is read out.

ID | RTR | LEN Data
1 2 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
608, | Oy 8 40, 06, 22, 03, 00, 00y, 00y, 00y,
Read Index=2206;,, | Module /
Request node 3

The gateway module No. 8 sends an answer to the master via the read response (43, = 4 data bytes)
with the identifier 588, (580, + Node-ID) and the value of the module with node number 3.

ID | RTR

LEN Data
1 2 | 3 4 5 6 7 8
Comm. Index Sub-
code low high Index LSB MSB
588, | Oy 85 43, 06, 22, 03, 2Cy 00y, 00y, 00y,
Read Index=2206;,, | Module / read out value: 00 00 00 2C,,
Response node 3
(4Byte)

The read out value is converted into a decimal value.

Example:

00 00 00 2C;, = decimal = 44
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4.5 Technical data

General data

Nominal voltage DC 12/24V

Operating voltage range DC 10 - 32V

Nominal current max. 5S0mA

Polarization protection yes

Termination spring terminal

Housing material PA 6.6 (UL 94 VO; NFF 12, F2)

Mounting snap on TS 35 (according to EN 50022)

Protection level IP 20

Mounting position any

Installation technology spring terminal 0.25mm? — 2.5mm? all types of wires

up to 2.5mm? without end sleeve
up to 1.5mm? with end sleeve

USB USB 2.0 Full-Speed (12 Mbit/s)
UART (RS232) Baud rate 600 - 115200 bit/s
CANopen Baud rate 10 — 1000 kbit/s
Operation temperature -20°C to +60°C

Store temperature -40°C to +85°C

Dimensions (WxHxD) 6.2 x90 x 115.5mm

Weight 0.06 kg

Approvals CE

Standards EN 60950-1; EN61131-1,2; EN 60898; EN 60947-4-1; EN 50081
LOCC-BUS

Access method Single-Master - Multiple Slave
Bus technology line

Physical level 1-wire

Subscriber typical 40, max. 84

Bus length typical 10 m, max. 40 m
Transfer rate 9600 Baud

Data rate 8 Bit + fixed parity
Transmission protocol modified Multidrop
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5 Gateway — Profinet, 716457

The LOCC-Box Gateway is an electronic part which distributes and transforms the data and the
messages of the serial LOCC-Box-Net interface (LOCCbus) to 2 further communication interfaces
USB or Profinet.

5.1 General Information

5.1.1 Explanation

The serial LOCC-Box-interface is a 1 wire communication interface. This is made according to the LIN
specification. The protocol on this interface is leant on the Multidrop Protocol.

The Gateway supports the following interfaces:

» Full-Speed USB-interface with a max Bit rate of 12 MBit/s according to USB 2.0
» Profinet-IO Interface according to IEC 61158. Physical transmission layer is the Ethernet
100Base/T.

The USB-Interface is used for the connection to a common computer. The USB-interface is
recognized under Windows XP " or Windows Vista " as serial COM-Interface. Together with the
Software LOCC-Pads the interface is used for the initial operation and configuration of the LOCC-Box-
Net.

The Profinet interface with 2 ports is suitable for connecting example to a programmable logic
controller (PLC) of different manufacturers.

A simultaneous operation mode of the USB- and Profinet-10 interface is not possible. In this case the
communication through the USB interface has always priority.

The LIN-interface, the power supply for the LIN-interface and the power for the Gateway (P and M) is
connected about 4 pluggable spring terminals. The USB-interface (form B) and the Profinet RJ-45 port
are available in the front of housing.

5.1.2 Dimensions and Connections

}2,5_ - 114,5 R
Port] L Power-P
3 Power-M
/O\Q_ELD_D Il } LR s
O0O00O ‘ P n2 1
S0 ‘ iD_ DIAG| [ C

DIAG
=1

C: 1 wire bus, LOCC-Box-Net
NC: - not connected
Power-M: 0V

Power-P: DC12/24V

99

hop-=

u DIAG: USB-Interface
\ ; Port1: Profinet RJ-45 terminal 1
Port2: Profinet RJ-45 terminal 2
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5.1.3 Function and Displays

Function PIN Description

C 1 Communication terminal, 1 wire bus, LOCCbus

NC 2 Not connected

Power-M 3 0V — temminal for the internal power of the gateway
Power-P 4 DC 12/24V — terminal for the internal power of the gateway

Connection: spring terminal, pluggable

Displays Function | Description

LED F, yellow — blinking PROFINET | Request for identification

LED E, red — lighting PROFINET | No Profinet communication

LED P, green - lighting Power Power supply is connected

LED C, green - blinking LOCCbus | Data traffic with LOCC-Box-Net modules
RJ-45 LED yellow Link 100Base/T-communication

RJ-45 LED green Activity ON: valid communication, blanked: data traffic

5.1.4 Topology and Structure

LOCCbus

PROFINET

usB

5.1.5 Mounting
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5.1.6 Installation
1. Supply the Gateway and all LOCC-Box-Net modules with an operating voltage of DC 12/24V.

2. Connect the COM connectors of the modules to the Gateway. For this purpose jumper combs can
be used. See chapter7 Accessories.

3. Connect the Gateway via the USB interface to the computer to use LOCC-Pads. For a Profinet
communication connect the field bus cable to port 1 and port 2.

I_U{_I_b

SO B
ol |-k =
Ik =
ol Jl-Fe

T

£
IEXR

E
T

E
403

et

M E
(o}
O3Z
(o]

PROFINET-IO - System

i
L
L

Connection to USB

USB cable.

At the initial connection, the Gateway will find a new Hardware
USB Serial Port and the Found new Hardware wizard will
prompt. ' Le

4) Found New Hardware |

Connect the Gateway to the computer by using the provided -
[ USE Sarial Port

Please choose Install the software automatically and confirm by clicking Next. Follow the
instructions of the wizard, which searches and installs the driver.
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Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install software for

LOCC-Box-Met Interface T16459

:\":) If your hardware came with an installation CD
“2 or floppy disk. insert it now.

What do pou want the wizard to do?

@ Ikztall the softwane automatically (B ecommended)
) Irestall fram & list or specific location [Advanced)

Click Next to continue,

Har dware Installation

?E Thes softeass yoiu e inctaling fes this hardwaie:
LESE: Sarial Prat

has not pazsed Windows Logo besting lo verify i3 compatbdly
wiith 'Windiomrs WP, [Led me why this besting iy enpodtant |

Conlinuing pour ingtallation of thiz soltware may impain
o0 destabalize the corect operstion of pow syslem
either mmediately o in the fulure, Miciosoft strongly
rocommend: that pou stop thiz installation now and
conlact the hardwase vendos lor software that has
pazzed Windows Logo besting,

| Continuse tgay | | STOP Inststsion

5.2 Communication via USB

See chapter Fehler! Verweisquelle konnte nicht gefunden werden. LOCC-Pads.

5.3 Communication via Profinet

Profinet is 100% conform to the Ethernet-Standard IEEE 802.3. It works full duplex and support
Industrial Ethernet with a transfer speed of 100Mbit/s.

Used switches for NRT- and RT-Communication must support:
e Full duplex,
e Auto-Crossover (for using 1:1 cable) and
e Auto Negotiation (transfer from 10 to 100Mbit/s)

Following properties are recommended:

e Redundant power supply,
e Diagnostic LEDs and
e Status relay contact

5.3.1

Alarm

Terms and Definitions

Status signal of an event: The alarms are subdivided in process-/diagnosis-,
pull-/plug-, return-, supervisor and redundant alarms.

Auto-Cross-Over Recognizes automatically if the transmitting or receiving wire is crossed over

or not

Auto-Negotiation Automatic negotiation of the transmitting speed between two subscribers.

Broadcast An unacknowledged transmission to multiple, unspecified recipients on a

bus segment.

Cat Category: The classification of cables. Used for ETHERNET. For PROFINET
the Cat5 is mandatory.

CBA Component Based Automation
CControl Reports the start of the operation mode of an 1/0 module.
Consumer Device that receives data from a provider.
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Data Status

Device_ID
DL
Ether type

GSDML

Hub

10-Device

|0-Controller

IP

IRT

MAC-Address

PCD

Ping

PROFINET

RT

Runtime

TCP

ubP

Collection of flags. The flags showing if the data are valid and can be used
(they also showing the status of the diagnosis and the global status of the 10
controller).

Device Identification: It is part of PROFINET-IO.
Data Link: known as Layer 2. Profinet uses Ethernet (IEEE 802.3).
Identification of an Ethernet frame by a 16 bit number assigned by IEEE.

Generic Station Description Mark-up Language: Device Identification to
generate a device root file (GSD). The file is XML based.

Active network component to connect single Ethernet subscriber: The hub
forwards the frames to all subscribers, also to the non addressed ones.

A Profinet device which is for coupling onto an 1/0 Controller. /O Devices
are Input and Output modules.

Device (typical: a controller) which initiates the 1/0 Data traffic.

Internet Protocol: assures the data transfer in the internet from end node to
end node.

Isochronous Real Time: Profinet communication channel which provides the
synchronic, time controlled transfer of data.

Media Access Control Address: Also known as Ethernet Address or physical
Address. For Identifying a Ethernet node. The Mac address is 6 bytes long
and is assigned by IEEE.

PROFINET Component Description: Device description of a PROFINET
component.

Telegram which checks if the associated module is still available.

PROcess Fleld NETwork: Is the open industrial Ethernet standard for
automation provided by PNO.

Real Time: ldentification of a real time protocol, which can be perform
without a special support of a standard Ethernet communication.

Describes the data exchange.
Transmission Control Protocol: is one of the main protocols in TCP/IP
networks. TCP guarantees delivery of data and also guarantees that packets

will be delivered in the same order in which they were sent.

User Datagram Protocol: Unsecured Multicast-/Broadcast telegram.

5.3.2 Operating System and Driver

Operation system

eCos

Driver

Siemens-ComDec Profinet Stack V3.1.0
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5.3.3 GSDML -Files

The GSDML file which can be used is in the LOCC-Pads_x.x.x.x.zip file included. The file can be
downloaded free of charge on the Liitze website. According to the current control unit scheme V2.2 we
offer the version GSDML-V2.2-esd-LOCCBOXPN-20100216-113200.xml. For older control units
(PLC) according to scheme V1.0 we provide the version GSDML-V1.0-esd-LOCCBOXPN-20100218-
172400.xml.

5.3.4 Profinet-lO Interface

In the Profinet-l0 system the Gateway operates like modular equipment with 127 (254) slots. With
these slots up to 127 (254) modules can be connected. (Module = LOCC-Box-Net)
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5.3.5 Function Range
The Gateway supports (port to port) all Profinet—1O functions.

e Cyclic data exchange: 10 data will transfer in an adjustable cycle between provider and
consumer. The customer can select different properties for the transmit interval and the
receive interval. (RT-channel)

e Alarm handling: All process and diagnostic events have to be transferred by a Profinet
system alarm. The 10-device transfers the alarms as high priority RT-message. Alarms must
be acknowledged. (RT-channel)

e Acyclic data exchange: Need-oriented data, for example writing and reading of parameters
or reading of diagnostic information. Can be exchanged acyclic via the NRT channel.
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e Data cross-traffic: Process data can be exchanged between several field devices directly
without superior SPS.

e Synchronous: The data exchange in standard Ethernet communication is subject to a certain
dispersion. The planned bus cycle can deviate up to 100%. The synchronous ensures that the
bus cycle is always kept exactly. Deviations from beginning of a Bus cycle from < 1us are
guaranteed. (IRT channel)

e Automatically address allocation: The address assignment is done automatically in a
integrated standardized Profinet protocol.

5.3.6 Device Access Point (DAP)

The Device Access Point has following parameter: the cycle time for task time in millisecond.
Range: 20 ... 65535 ms

Eigenschaften - LOCC -Box-Net-PH. PROFINET-10-System
A\Igemein] Adreszen  Parameter
[ etk
-1 3| Parameter
|- Update Task Cyele
L[Z] Update Task Cycle 500
Abbrechen | Hilfe

Parametrization LOC C-Box-PN

5.3.7 Process Image

Per attached LOCC box a I/0O module is inserted.
2 types of modules are available::

- LOCC-Box state with 1 byte input
- LOCC-Box state/mode with 1 byte input and 1 byte output

The module state and module state/mode has a parameter: the address from the connected LOCC-
Box on the LOCCbus (value range 1...254).
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Figenschaften - LOCC -Box State - (R-153)

.&ngmein] Adiessen  Parameter i

| et

= &5 Paramekter
SR LoCC-Box
LE] Maodule number (dec) 4

Abbrechen Hilfe

Configuration of LOCC-Box-Modules

The input byte includes the module state information of the connected LOCC-Box. The module state is
according to the command 4 in the RS232-communication (see chapter Fehler! Verweisquelle
konnte nicht gefunden werden.) or the index 0x2010 in the CANopen-communication (see chapter

4.4.9.2).
7 6 5 4 3 2 1 ] 0
Iwarning
System Short-circuit Undervoltage (I>0,9 * New module Reserve Status
error u<1iov Inom) on bus

The output byte supports the 2 last signification bits and is used for switching on and off the
LOCC-Box.

Bit 0: = 0: connected LOCC-Box will be switch off
= 1: connected LOCC-Box will be switch on
Bit 1: edge from O to 1: The status of bit 0 is transferred in the connected LOCC-Box.

7 6 5 4 3 2 1 0
Rising edge New
= take over status

HINWEIS All data’s are transferred in Hex-format.

Switching On is made by sending ,00 “and afterwards from ,03 “.
Switching Off is made by sending ,00 “and afterwards from ,02 “.
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5.3.8 Profinet-lO Read Request

All information about the modules are requested via the Profinet-I/O service Read Request. The
requested LOCC-Box is addressed via the slot number. The data are represented by an index like in
the table below:

Index | Name Data type | R/IW | Example in section
2000, | Module type uint 8 ro 4.49.1
2010, | Module status unit 8 ro 4.49.2
2011, | Module configuration unit 8 ro 4493
2100, | Output voltage unit 16 ro 4494
2101, | Input voltage unit 16 ro 4.49.5
2104, | Current measurement unit 16 ro 4496
210A;,, | Characteristic adjustment unit 16 ro 4497
2200, | Software version unit 32 ro 44938
2201, | Serial number unit 32 ro 4.49.9
2202, | LOCC-Box counter “Operation voltage AN* unit 32 ro 4.49.10
2203, | LOCC-Box counter “Operation hour (h)* unit 32 ro 4.4.9.11
2204, | LOCC-Box counter “ Operation hour AN (h)* | unit 32 ro 4.49.12
2205, | LOCC-Box counter “Blown* unit 32 ro 4.49.13
2206, | LOCC-Box counter “Switch on* unit 32 ro 44914

ro = only read

5.3.9 Siemens - Function Block SFB52

Siemens has a special function block which contains all parameters to request additional information.
See chapter 5.3.8.

Example:

Current measurement of module with node number 3. The index 2104, is to convert in a decimal value

> 8452,

OBl : "Main

Program Swesp {Cyclal"

[Fonmentar:

Netrwerk 1§:

[Fommentar:

L EB 1 44 Lade Modalzustand wor LOCC-Box an Adresse 1: hier Hnotemmummsr 1
L Ecd ¢ Lade Aika mic 3 Bit 0 = An, EBit 1 = steigende Flanke

T iE k] £4 speicher Akku in LOCC-Eox an Adresse 3. hier Knotermummer 32
CALL "RI*REC" , DEl

REQ t=M10.0 &4 Einschalten der Funktion

Io =DUWFlegl £F Adresse der LOCC-Box: hier Hnhnotenmummer 1

IMDEX :-=845LF FA = E2l0dhex —F BAusgangsstrom

MLEM :-=4 J4 es werden 4 Byte erwartet

VALID :=I10.1 F4 1l Daten =sind gualtig

EUSY -=IM10.Z J4 1l = Funktion ist meoch nicht fertig

ERROR - =IM10.3 Ff L = Es ist ein Fehler aufgetreten

ATATTS:=MD1Z £4 hier wird der Fehlercode zurtickgegeben

LEN c=IMWle £ die Anpahl der wirklil:h gelesenen Bytes
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The saved data (4 Byte) have to be evaluated like in chapter Fehler! Verweisquelle konnte nicht

gefunden werden. described.

5.3.10 Optional I&M - Services

The optional I&M (Identification & Maintenance) services are integrated in the Gateway.
In the simatic manager the services appearing automatically under properties. The properties can be

changed and saved permanently in the module to simplify the identification.

If recognizing a new LOCC-Box-Net a Profinet diagnosis alarm is send in slot 0 with error number
0x13 (manufacturer specific). If the LOCC-Box-Net is isolated or configured via LOCC-Pads the

diagnosis alarm stops.

5.4 Exchanging the LOCC-Box-Net without LOCC-Pads

Exchanging the LOCC-Box with an existing configuration is possible without LOCC-Pads.

Requirement:

It is only possible to change one module at a time.
The new module has to be in the default setting. It has to have the node number 0.

Profinet communication must be existing.

1. Start the communication.
2. Remove the jumper combs. Slide back the contact at connection 7.
3. Remove the module as shown in the T
picture. // /
A
3,5%0,5mm
/ P
-—-\\ \\
[} I
i B
ﬂ4< R T ;"
rion \ f
[} x f )
#\Lj’,” ,,‘(y'flc f \\,//‘ 5,
1) TCJ;‘ \‘_
] M
f 'f;‘
i i
f ﬁt’l If
[ i 7 7
, / A L N N
i V,/ R K & e}

4. Set the current value (l) and the characteristic (C) with the rotary switches on the new module.

5. Snap on the module — see picture

6. Close the sliding contact and reinstall the jumper combs.
7. The new LOCC-Box is blinking. Press the on/off switch within one minute; otherwise the module

does not get a node number. If missing the time, remove the module and reinstall it again.

NOTICE During that time, no communication is possible.

8. Switch the LOCC-Box Off and On again, otherwise the current and characteristic settings are not

active
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General Data
Rated voltage
Operation voltage
Rated current
Polarity protection
Housing material
Mounting
Protection level
Mounting position
Termination

USB

Profinet

Operation temperature
Store temperature
Relative humidity
Dimension (WxHxD)
Weight

Approval

Standards

LOCC-BUS

Access method

Bus technology
Physical level
Subscriber

Bus length

Transfer rate

Data rate
Transmission-protocol

5.5 Technical Data

DC 12/24V

DC 10 - 32V

max. 120mA

yes

PA 6.6 (UL 94 VO0)

snap on TS 35 (according to EN 50022)
IP 20

any

spring terminal 0,25mm? — 2,5mm? all types of wire
up to 2,5mm? without end sleeve

up to 1,5mm? with end sleeve

USB 2.0 Full-Speed (12 Mbit/s)

100 Mbit/s

-20°C to +60°C

-40°C to +85°C

max. 90%, without condensation

22,5 x99 x 114,5mm

0,130 kg

CE

EN 60950-1; EN61131-1,2; EN 60947-4-1; EN 50081

Single-Master - Multiple Slave
line

1-wire

typical 40, max. 84

typical 10m, max. 40m

9600 Baud

8 Bit + fixed parity
Modifiziertes Multidrop
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6 Gateway EtherCAT - 716456

The LOCC-Box-Net Interface (Gateway) is an electronic assembly to allocate and convert the data
and messages of the serial LOCC-Box-Net interface (LOCC Bus) to two additional communication
interfaces like USB or EtherCAT.

6.1 General

6.1.1 Explanation

The serial LOCC-Box Interface is a 1-wire communication interface. The physical electrical interface is
manufactured according to the LIN specification. The protocol of the interface is related to the
Multidrop Protocaol.

The gateway supports following interfaces:

» Full-Speed USB interface with a maximum bit rate of 12 MBit/s according to USB 2.0
» EtherCAT-Interface IN and OUT. Ethernet 100Base/T is used as the transmitting layer.

The USB interface is for connecting a computer. The interface is used as a serial COM interface by
the operating system. With the software the interface is used for the initial operation and the
configuration of the LOCC-Box-Net assembly.

The EtherCAT interface (IN and OUT) is for connecting Programmable Logic Controller (PLCs) of
different manufactures. The communication of the 2 gateway interfaces, USB and EtherCAT are
exclusive on the LOCC-Box-Net LIN interface. A crosswise communication (USB-EtherCAT) among
each other is not possible.

The LIN interface including the power supply and the gateway (P and M) are routed via the 4 clamps

of the housing. The USB interface can be found on the front side of the module, like the EtherCAT —
RJ45 sockets.

6.1.2 Dimensions and Connections

422,57 - 114,5 N
oNlilighihilig | [ - T Power-M
| | —0 NC
‘ : —OUT‘ DIAG| —¢1 C

|
| : 1 C: 1 wire bus, LOCC-Box-Net
,‘ 99 2 NC: not connected
| 5 3: Power-M: 0V
i!:i 4: Power-P: DC12/24V
3 DIAG:USB-Interface
: IN: RJ-45 terminal “IN”
; OUT: RJ-45 temminal “OUT"
¥
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6.1.3 Function and Displays

Function PIN Description

C 1 Communication terminal, 1 wire bus, LOCCbus

NC 2 Not connected

Power-M 3 0V — temminal for the internal power of the gateway
Power-P 4 DC 12/24V — terminal for the internal power of the gateway

Connection: spring terminal, pluggable

Display Function | Description

LED L, red — lighting Error EEPROM Error, EEPROM not loaded
LED R, green — lighting EtherCAT | ECT Run

LED E, green - lighting EtherCAT | ECT Error
LED C, green — blinking LOCCbus

Data traffic with LOCC-Box-Net modules

RJ-45 LED green Link/Activity | 100Base/T-connection, blinking at EtherCAT-traffic

Connect Speed-LED, 100Base/T-connection

RJ-45 LED green

6.1.4 Topology and Structure

LOCChbus

EtherCat

6.1.5 Mounting

Ly
- \‘Fﬂ;"ﬁ "
it B A AT (LIS 3
f A / ‘ ¢
| [\ \ ‘ p)
o \ ;
\ |1 ‘ /
Y Y ‘ #
\ \l ; (
“ . M\ \
R/‘*‘;J ‘j \\
\\ E\D ntl Y ,,”’,’I’ J | | ‘._,}
s - |
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Z‘\:‘\\\/
e 3
—
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6.1.6 Installation
1. Supply the Gateway and all LOCC-Box-Net modules with an operating voltage of DC 12/24V.

2. Connect the COM connectors of the modules to the Gateway. For this purpose jumper combs can
be used. See chapter T Accessories.

3. Connect the Gateway via the USB interface to the computer to use LOCC-Pads. For a EtherCAT
communication connect the field bus cable to port “IN”.

i

JOFE
JO

ol |-k =
lo|C]|-F+ =

o3
Oj

i
03
03

O%?H=

ez
E

ETHERCAT - System

I
I
I

Connection via USB

Connect the gateway to the computer via the provided USB
cable. jr" Neue Hardware gefunden

LOCC-Box-Gw-EC 716456

At the first start the gateway is recognized as new hardware _
LOCC-Box-GW-EX 716456 by the computer. The Found new CE ‘ e EarReq
Hardware wizard will prompt.

Choose Install the software automatically and confirm by clicking Next. Follow the instructions of
the wizard, which searches and installs a driver.
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Assistent fiir das Suchen neuer Hardware

Willkommen

E s wird nach aktueller und aktualisisrter S ofturare auf dem
Computer, auf der Hardwareinst allations-C0 oder auf der
W indows Update-\Website [mit [hrer Erlaubnis] gesucht

Datenschutzrichtinie snzeigen

5ol eine Werbindung mit windows Update hergestelt werden,
um nach Saftware 2u suchen?

Oga, nur diese eine Mal

OJa, und jedes Mal, menn ein Gerat angeschlossen wird

Klicken Sie auf "wieiter'', um denargang fortzusstzen,

Assistent fiir das Suchen neuer Hardware

Mit dizsem Assistenten kotnen Sie Saftwars fiir dis falgends
Hardwarek omponente installieren

LOCCEo«-Gw-EC 716456

/ _\) Falls die Hardwarekomponente mit einer CD
4, oder Diskette geliefert wurde, legen Sie diese
ielzt ein_

wWie michten Sie worgekhen?

() Software automatisch installieren [empiohlen]

2 Software won einer Liste oder bestimmlen Quele
inztallieran [Flir fortgeschiittene Benutzer]

Klicken Sie auf "waiter'", urn den % organg fartzusetzen,

< Zurick ]I Witer 3 J [Ahhlechaﬂ

6.2 Communication via USB

See chapter 3 LOCC-Pads

6.3 Communication via EtherCAT

EtherCAT is 100% Ethernet-Standard (according to standard |IEEE 802.3). It works full duplex and
supports the industrial Ethernet with a transmitting rate of 100 Mbit/s (Fast Ethernet).
The device meets the requirements of the EtherCAT standard ETG.1000x S (R) V1.0.2 with x=2..6,

ETG.1300 S (R) V1.0.3 and ETG.2000 S (R)V1.0.2

EtherCAT is an IEC, ISO and SEMI standard: (IEC 61158, IEC 61784, ISO 15745, SEMI E54.20)

(Former: “CANopen over EtherCAT”)

Contains configuration information for
an EtherCAT master

Contains information about EtherCAT

Homepage: www.ethercat.org

6.3.1 Technical Terms
CoE CAN application protocol over EtherCAT
DC Distributed Clock
EEPROM Electrically Erasable Programmable Read Only Memory
ENI EtherCAT Network Information
EoE Ethernet over EtherCAT
ESC EtherCAT Slave Controller
ESI EtherCAT Slave Information
slave devices
ETG EtherCAT Technology Group
FMMU Field bus Memory Management Unit
Hex Bin Hexadecimal Binary

Used to display data in hexadecimal
notation, e.g. decimal 43707 =
O0xAABB = Hex Bin: “BB AA” (little-
endian)

” LYTZER
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Init EtherCAT device state “Init”

IP “Init” — “PreOp” State transition from “Init” to “PreOp”

LCID Locale Identifier A number that describes a
Language / culture setting

MAC Media Access Control

MBox Mailbox EtherCAT slave device Mailbox

NIC Network Interface Card Also used synonymic to “Network
Interface”

NOP No Operation EtherCAT command that is ignored by
the slaves

Op EtherCAT device state “Operational”

PDI Process Data Interface

PDO Process Data Object

PDU Protocol Data Unit

PreOp EtherCAT device state “Pre-Operational”

SafeOp EtherCAT device state “Safe-Operational”

SM Sync Man, Synchronization Manager

WKC Working Counter Data field within an EtherCAT PDU

used for error detection, see
ETG.1000 documents for details

6.3.2 Operation System, Interface

Operation System Free-RTOS

Driver ESD EtherCAT Slave Stack

Update-Mechanism via USB with Configuration Program LOCC Pads

Type EtherCAT Slave

Controller Beckhoff ET1100

Galvanic Isolation Transmitter

Description IN and OUT, RJ45 connector with LED status indication
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6.3.3 Description File
The ESI file (EtherCAT Slave Information) can be found in the LOCC-Pads_x.x.x.x.zip file. The file
can be downloaded free of charge on the Litze website.

6.3.4 EtherCAT Interface

In the EtherCAT System the gateway functions as a slave with a maximum of 64 modules.
Module = LOCC-Box-Net.

6.3.5 Communication Profile Area

Index | Sub-Index | Name Data R/W | Default Example in
type Chapter

1000, - Device Type UDINT ro 00000191y, 4.4.71
1008, - Device Name String ro LOCC-Box-GWEC 4.4.7.6
1009, - C::givgr?re String ro 1.0 XY
100A, - Software Version | String ro 2.0 XY
1018, 4 Identity Object Record ro - 44717

1 Vendor-ID 63Ch

2 Product code, hexadecimal 716456

3 Revision number XY

4 Serial number On
1600, 64 RxPDO1 Record ro 4.4.7.21
1A00, 64 TxPDO1 Record ro 4.4.7.23
1C00, 4 SM Type Array ro
1C12, 1 PDO Assignment | Array ro
1C13, 1 PDO Assignment | Array ro

6.3.6 Manufacturer Specific Area

Index | Sub- Name Data R/W | Example in
Index type Chapter
2000, 64 Module type of node 1 - 64 uint 8 ro 4.491
2010, 64 Module status of node 1 - 64 unit 8 ro 4492
2011, 64 Module configuration of the rotary switches unit 8 ro 4.49.3
2100, 64 Output voltage unit 16 ro 4494
2101, 64 Input voltage unit 16 ro 4.49.5
2104, 64 Current measurement unit 16 ro 4.49.6
210A, 64 Characteristic Curve Setting unit 16 ro 4.4.9.7
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2200, 64 Software version unit 32 ro 4.4.9.8
2201, 64 Serial number unit 32 ro 4.4.9.9
2202, 64 LOCC-Box counter “Operation voltage ON* unit 32 ro 4.49.10
2203, 64 LOCC-Box counter “Operation hours (h)* unit 32 ro 4.4.9.11
2204, 64 LOCC-Box counter “Operation hours ON (h)* | unit 32 ro 4.49.12
2205, 64 LOCC-Box counter “Blown* unit 32 ro 4.49.13
2206, 64 LOCC-Box counter “Switching ON* unit 32 ro 44914
2400, 64 Cycle Time of the query in ms unit 32 riw | -

Sub-Index = Node number of the connected LOCC-Box

6.3.7 Standardized Profile Area
Index Name Data type R/W Example in Chapter
6000, Module status ON / OFF - Byte wise uint 8 ro 4.4.8.1

6.3.8 Alarm Message, Emergency

If a connected LOCC-Box breaks down during operation, the LOCC-Box-GWEC sends an emergency
request according to ETG.1000.6.S (R) V1.0.2. In this case the error code = OxFF0O, error register =
0x80, Data [0]=node number of the failed LOCC-Box, Data [1] = Data [2]= Data [3]= Data [4]=0.

If the LOCC-Box is operating again, another emergency request is send. Error Code = 0x0000, Error
Register = 0x00, Data [0] = Node number of the retriggered LOCC-Box, Data [1] = Data [2]= Data [3]=
Data [4]=0.

If one or more LOCC-Boxes broke down and operating again, another emergency request is send.
Error Code=0x0000, Error Register = 0x00, Data [0]= Data [1] = Data [2]= Data [3]= Data [4]=0.

If a node number between 1 and 64 is added during operation a emergency request is send. Error
Code=0x0000, Error Register = 0x00, Data [0]= Node number of the added LOCC-Box, Data [1] =
Data [2] = Data [3] = Data [4]=0.

If a new LOCC-Box with a node number between 1 and 64 is added to the system an emergency
request is send. Error Code=0x0000, Error Register=0x00, Data[0]=Node Number of the added
LOCC-Box, Data[1]=Data[2]=Data[3]=Data[4]=0.

6.3.9 Process Image

For every connected LOCC-Box one I/0O Module is used. There are two different options:

- LOCC-Box State with 1 Byte Input
- LOCC-Box Mode with 1 Byte Output

In the Input-Byte (State) the module status of the connected LOCC-Box is displayed. The module
status corresponds to command 4 at the RS232 communication (See chapter 4.3.1) or Index 0x2010
at the CANopen Communication (See Chapter 4.4.9.2).
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7 6 5 4 3 2 1 ] 0
System Short Under voltage I-Warning Mogluelvevon Reserved Status
Error Circuit u<1ov (10,9 * Inom) the bus

The output-byte (mode) is for switching the module on and off. The low-order bits 0 and 1 are used.

Bit 0

= 0: switching off the connected LOCC-Box

= 1: switching on the connected LOCC-Box

Bit 1: Changing slope from 0 to 1: Status of O Bit accepted from the connected LOCC-Box.

7 6 5 4 3 2 1 0
- - - - - - Rising edge New
= take over status

NOTICE

The data are transmitted in the hex-format.
Via sending 00 and connecting 03 the device is switched on.

Via sending 00 and connecting 02 the device is switched off.

6.4 Technical Data

General Data
Nominal voltage
Voltage range
Nominal current

Reverse voltage protection

Terminal

Housing material
Mounting

Protection level
Mounting position
Installation technology

USB

EtherCAT

Operation temperature
Store temperature
Relative humidity
Dimension (WxHxD)
Weight

Approvals

Standards

LOCC-BUS

Access method

Bus technology
Physical layer
Subscriber

Bus length

Baud rate

Date rate
Transmission protocol

DC 12/24V

DC 10 - 32V

Max. 55mA

Yes

Spring terminal

PA 6.6 (UL 94 VO0)

Snap on TS 35 (according to EN 50022)
IP 20

any

Spring terminal 0,25mm? — 2,5mm? all types of wire
until 2,5mm? without end sleeve,

until 1,5mm? with end sleeve

USB 2.0 Full-Speed (12 Mbit/s)

100 Mbit/s

-20°C to +60°C

-40°C to +85°C

Max. 90%, non condensing

22,5 x99 x 114,5mm

0,130 kg

CE

EN 60950; EN 61131; EN 61000, EN 55016

Single-Master - Multiple Slave
Line

1-wire

Typical 40, max. 64

Typical 10m, max. 40m

9600 Baud

8 Bit + fixed parity
Modifiziertes multidrop
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7 Accessories

For the LOCC-Box-Net we offer a wide range of accessories:

Accessories Pra‘;t-.- Type PU
Module

Supply terminal with cut out of the copperbar | 746421 | LOCC-Box-EKL 7-6421 2
Distance terminal without contacts 716422 | LOCC-Box-DKL 7-6422 2
LOCC-Box housing without terminals 716424 | LOCC-Box-DY 7-6424 2
Supply set (supply- and end terminal) 716425 | LOCC-Box-ES 7-6425 1
Gateway (USB, EtherCAT) 716456 | LOCC-Box-GW-EC 0-6456 1
Gateway (USB, Profinet) 716457 | LOCC-Box-GW-PN 0-6459 1
Gateway (USB, CANopen, RS232) 716459 | LOCC-Box-GW 7-6459 1
Jumper combs

Jumper comb 8pole, 6A, white 716428 | LOCC-Box-BKW 7-6428 5
Jumper comb 8pole, 6A, red 716429 | LOCC-Box-BKR 7-6429 5
Jumper comb 8pole, 6A, blue 716430 | LOCC-Box-BKB 7-6430 5
Jumper comb 16pole, 6A, white 716438 | LOCC-Box-BKW 7-6438 5
Jumper comb 16pole, 6A, red 716439 | LOCC-Box-BKW 7-6439 5
Jumper comb 16pole, 6A, blue 716440 | LOCC-Box-BKW 7-6440 5
Description plates

Description plates 5x5mm , 200 pieces, white 716431 | LOCC-Box-BZW 7-6431 1
Description plates 5x5mm , 200 pieces, red 716432 | LOCC-Box-BZR 7-6432 1
Description plates 5x5mm , 200 pieces, blue 716433 | LOCC-Box-BZB 7-6433 1
Description plates 5x5mm , 200 pieces, yellow 716434 | LOCC-Box-BZG 7-6434 1
Description plates 12x6mm ,160 pieces, white 716441 | LOCC-Box-BZW 7-6441 1
Description plates 39,3x8mm, white 716443 | LOCC-Box-BZT 7-6443 20
Cover for 716443, transparent 716444 | LOCC-Box-BAD 7-6444 20
A4 description sheet for 716443 716445 | LOCC-Box-LEB 7-6445 240
Miscellaneous

Copper bar 1m 716426 | LOCC-Box-CU 7-6426 1
Cover for copper bar 1m 716427 | LOCC-Box-AD 7-6427 1

LOCC-Box-Net_1.31_HB_EN.docx L\_—ljﬁ = » 97



8 Trouble shooting

8.1 “Error message during the start phase “

The Software LOCC-Pads requires the Microsoft. NET Framework3.0. In case this version is not
installed on the computer, following error message will prompt during the start phase of LOCC-Pads:

C:\Programmel OCC-Pads\ OCC-Pads.exe

@ CA\ProgrammelLOCC-PadsiLOCC-Pads. exe

Diese Arwendung konnte nicht gestartet werden, well die Arwenungskonfiguration nicht korrekt isk. Zur Problembehebung sollken Sie die Anwendung

neu installiersn.

Please you would drive through in this case with its PC a Windows update. Start Internet Explorer and
would drive you out under the rider extra “Windows Update “. Follow the instructions. Start the PC
again after update.

8.2

Click Extra > COM Config to adjust the USB-Comport. If the
message No Gateway prompts, it can have following reasons:

“No Gateway“ by CANopen

CJ Locc-Pads COM-Configeaied |

1. USB-connection incorrectly Comport |N|:|Gatewavl |

- Check and delete the USB connection
- Shut down LOCC-Pads Start |
- Reset the supply voltage at the gateway

- Establish the USB connection

- Restart LOCC-Pads and repeat the adjustment

Close

2. The Device Driver is not installed or not correct

The device driver has to be installed during
the initial operation (see chapter 4.1.6).
Check if the driver has been installed. Bl hchngs el en

Open Start>Settings>Control panel. Open & =

L Device Manager

the folder System. Click Hardware and

J + (= IDE ATASATAPT controllers ~
open the Device Manager. -z Keyvboards i
Under Other devices all connected devices # ) Mice and other pointing devices
are listed. Devices, which are not installed or . %ms:i";

which are installed wrong, can be identified
&l

+ E3 Nebwork adapters
= "a Qther devices

by a question mark. &
In this case it is necessary to update the
driver. Proceed as follows:

- Click on the button Updating Driver.

- The Hardware Update Assistant prompts.

i 5.:_-5 LOCZ-Box-Met Interface 716453
- [H PCMCIA adapbers

- Ports (COM & LPT)

+ ﬂ. Processars

[aa . NS QR e

|®
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- Select Software automatic installation
(recommended) and confirm by clicking
Next.

- In case more drivers are considered, these
are displayed in an additional window.
Please select the driver loccbn.inf and
confirm by clicking Next.

- Confirm the appearing safety message by
clicking Continue Anyway.

Found New Hardware Wizard

‘Welcome to the Found New
Hardware Wizard

This wizard helps vou ingtall softwars for

LOCC-BowNet Interface 716453

":) If your hardware came with an installation CD
=2 or floppy disk. insert it now.

what do you want the wizard to do?

@ Install the software aukomatically ([Recommerded)
) Install fram a list or specific location [&.dvanced)

Click Ment to continue,

Found New Hardware Wizard
Please select the best match for your hardware from the list below.

g LOCCBox-Het Interface 716453

A

| Description Version Man... Lacation

Luetze

LOCC-BoxMet Interface 716458 Linknown

o Ywindoveshinfoem?|

Thig driver ig not digitally signed!
Tell me why diiver signing iz important

Hardware Installation

The software you are installing for this hardware:

LOCC-Box-Met Interface 716453

has nol paszed Windows Logo lesting to werily its compatibility
with Windaws P, [Tel me why this testing iz important. ]

Conbtinuing your installation of this zoftware may mpair
or destabilize the comect operation of pour spstem
either immediately or in the future. Microsoft strongly
recommends that pou stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

< Back ” Hext > l[ Cancel ]

Caontinue Anpway ] I STOP Installation

8.3 “No Gateway*“ by Profinet

For the setting of the USB-comport click Extra > COM Config. The

message No Gateway can have different causes:

1. USB-connection incorrectly

- Check and delete the USB connection

- Shut down LOCC-Pads

- Reset the supply voltage at the gateway

- Establish the USB connection

- Restart LOCC-Pads and repeat the adjustment

2. The Device Driver is not installed or not correct

Open Start / Control Panel / Hardware and Sound.
Click under Devices and Printer on the Device Manager.

If not knowing which connector is the right one, connect and
reconnect the USB cable. Mark the connection by clicking
the right mouse button. Choose Properties.

Choose the slide Driver in the property window. Click the
Button Refresh. The Hardware Update Assistant opens.

(CJ Locc-Pads COM-Car

Compork

IN::: Gateway! ;I

Close

Stark I

_E_f_ Gerdte-Manager

Datei  Aktion  Ansiche  ?

- B & emla

Anschliisse (ZOMund LPT)

G # Bluetooth-Kommunikationsanschiuss (COME)Y

r_};‘ ECP-Druckeranschluss (LPT1)

r_l“yi Kommunikationsanschluss {CoOM1)

r;gi RIM Yirkual Serial Port »2 {COM3)
RIM Yirkual Serial Part w2 {COM)

i UsE Serial Port

E‘D fwdio-, Yideo- und Gamecontraller

EH‘ Batterien

[+-38 Bildbearbeitungsgerate

- EY Blustooth-Gerste
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- Choose No, not this time.
Click next.

- Choose Installing software from a list or
source (for intermediate users).
Click Next.

- Choose the option search and installation
as shown in the picture.
Click Durchsuchen to define the driver
source.

= The driver can be found in the
extracted LOCC-Pads.zip file

10

Wahlen Sie den Ordner, der die Treiber fir die
Hardwarekomponente enthalt,

= 3 LoCE Pads_2.2.0.0 =]
) Docurnents
= [ Criver

I amdes

) 386
= I} Static
) amdss
I 386
[ 5TM
3 EDS
I3 Firmware Ed

Klicken Sie auf ein Pluszeichen, um Unterordner anzuzeigen.

s I Abbrechen |

A

Hardwareupdat

Willkommen

Es wird nach aktueller und aktushsierter Software auf dem
Computer, auf der Hardwareinstallations-CD oder auf der
Windovss UpdateWebsite [mit [hrer Eraubris] gesucht.

D atenschutzrichtlinie snzeigen

Sall &ime Yerbindung mit Windaws Update hergestall werdan,
um hach Software 2u suchen?

€ s, nur disse sine Mal

 Ja, und jedss Mal, wenn sin Gerdt angeschiossen wid
@& Nein, diesmal nicht

Klicken Sie auf "Weiter'', um den Yorgang fortzusetzen

< Zuriick I wieiter » I Abbrechen

Hardwareupdate-A:

Mt dizsern Assistenten kRonnen Sie Softbware fur die folgends
Hardwarekomponente installieren:

UISE Senial Port [COMS)

oder Diskette geliefert wurde. legen Sie diese

,-'_‘) Falls die Hardwarekomponents mit einer CD
“E jetzt ein.

wie mochten Sie vargehen?

" Soltware automatisch irstallieren (emphoklen)

% Soltware von siner Liste oder bestimmten Quels
installizren [fiir fortgeschiittene Berutzer)

Klicken Sie auf "weiter', um den Vorgang fortzusetzen.

< Zuriick I Wieiter > I Lbbrechen

Hardwareupdate-Assistent

=

‘W ihlen Sie die Such- und Installationsoptionen.

¢ Diese Quellen nach dem zutreffendsten Treiber durchsuchen
Wenmenden Sie die Fontrollkastchen, um die Standardsuche zu enveitem oder
einzuschranken. Lokale Pfade und Wechselmedien sind in der Standandsuche mic
einbegrifen, Der zubieffendste Treiber vard installiert,

[~ wechselmedien durchsuchen [Diskette, CO, |

v Folgerds Quelle shenfalls duchsuchen
IE;\DDkumente und Einstellungentklaus, wuenschish ;l

€ Nicht suchen, sondem den zu instaliersnden Treiber selbst wihlen

Werwendan Sie diese Option. um einen Gerdtetraiber aus einer Liste 2u wahlan, Es wird
nicht garantiert, dass der von lhnen gewshlte Treiber der Hardware am besten entspricht.

< Zuruck, Weiter > Abbrechen

100 L\\_—ljﬁE ey LOCC-Box-Net_1.31_HB_EN.docx




8.4 “Lost LOCC-Box-Gateway Connection*

This message appears if there is no communication or

if a short interruption of the communication between Cl LOCC-Pads

the Gateway and the computer has occurred. This

could have following reasons: @ Canneckion to LOCC-Box-Met-Gakeway lask]
- Under voltage of the DC 12/24V supply
- Malfunctioning connection of the supply voltage oK

(wiring, loose contact)
- Malfunctioning USB connection (loose contact,
defective USB cable)

After acknowledging, it is possible to save all data which have been received until that moment.
For a restart the comport has to be adjusted again (see chapter 3.4.1) or the search has to be
restarted (see chapter 3.5.1).

Scope of the document

The gateways may include software licensed by 3rd parties. The following third party intellectual
property (IP) notices are provided to comply with the terms of such licenses.

Litze Gateway 716459 Firmware

The firmware of the Gateway uses the FreeRTOSTM operating system which is developed under the
terms of the GPL. As a special exception to the GPL, the copyright holder of FreeRTOS gives the
permission to link FreeRTOS with independent modules that communicate with FreeRTOS solely
through the FreeRTOS API interface, regardless of the license terms of these independent modules,
and to copy and distribute the resulting combined work without being obliged to provide the source
code of these proprietary modules. See the licensing section of h ttp://www.freeRTOS.org for full
details.

1) Windows, Windows 2000, Windows XP und Windows Vista are registered trademarks of the
Microsoft Corporation.

2) Program is based in part on the work of the Qwt project (http://qwt.sf.net).
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