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SL VARIO Designer

The tool for fast implementation of user applications
Product description

With the SL VARIO Designer graphical programming software, you can create a safety-oriented project for the
DINA SL VARIO product series.

The program makes an extensive library of standard modules and safety modules available to the user. These
can be used to link the inputs and outputs of the SL VARIO modules to one another in an application-specific
manner as well as realize safety-related functions, such as emergency stops or speed monitors.

Parameter tables provide a high level of flexibility.
The graphical simulation is able to replicate the created application on the PC. This simplifies analysis and trouble-
shooting.

The project is transmitted via the USB port of the central module. Extensive online diagnostic options are then
available.

Version overview / Change history

Version Date New features / Changes

0333 11/20/2013 Standard

0340 02/11/2014  Inverted terminals on HW and SW inputs, additional operating mode selector symbol,
PWR-On reset, 3-way AND gate, door element, data comparison, additional markers

0342 04/29/2014 Cascading, AOPD, 16 door elements

0343 07/25/2014 Copy/paste. Import/export texts, HTL encoder, advanced analog terminals, fan
monitoring, advanced cascading, 1of N element receives another output, area
scanners, DNCO and multiplexers, 8x muting

0344 12/2014 X-gate, clocked inputs, change on analog ok, D flip-flop

0347 01/2015 SIV and NIV modules, cams, RTAN (analog acknowledgment), zone monitoring

0347 05/2015 Power control

0348 06/2015 Safe brake test

0349 08.2015 Synchronous monitoring of two drives on DSV, pulse shaper

0350 06/2017 Simulation, ramp monitoring, prewarning limit for speed monitoring on the central
module, 2-man operation, SLW data comparison, synchronous monitoring of two
drives with HTL, inverted input terminals on AND and OR, single-input timers, DSCHK
(DSV2 only), reset terminal, diagnostic output on safety circuits, autostart, binary

coders/decoders, current monitoring on O1/02, analog step switch, inverter, switch
10of 2, proof test, adjustable AOPD clock

0351 2018 Extension for ZMVD, "1 out of N" block extended to 4, pulse time configurable
for pulse shaper, 500 netlists, zoom function, notepad, serial diagnosis
0352 2021 Extension for DNSL-BIV

Instruction Manual SAFELINE VARIO Designer 9



1 Installation

] Installation

1.1 System requirements

* Operating system:
Windows XP, Windows Vista, Windows 7, Windows 8, Windows 10

« JAVA
* Connection cable between PC and SL VARIO central module:
USB connection cable Part number: 99S011

1.2 Starting the setup program

You can find the setup program on the SD card of the central module
or you can contact us through www.dina.de.

P> Execute the setup program.

To achieve the maximum transfer speed and the optimal speed of SL VARIO diagnostics, change
the waiting timein the BM settings (advanced connection settings) to Ims.

To do so, proceed as follows:
A P Open Device Manager -> Ports (COM&LPT)
P> Select USB Serial Port

P> Under "Port Settings -> Advanced" reduce the waiting time to 1ms.

1.3 Starting the Designer

Start the Designer and select the language. (Fig. 1-1)

DINA Elekironik GmbH - Copyright 2015

Fig1-1

CAUTION

After the Designer and Java runtime are installed for the first time, you must start the Designer once
as administrator. To do this, right-click on the Designer icon and select “Run as administrator”.

The next time the Designer is started, it does not need to be run as administrator.

Instruction Manual SAFELINE VARIO Designer
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Creating a project

Creating a project

P> In the Start mask (Fig. 2-1), select the File menu item to open a project
or start a new project with 4.
P> Select the version for 350 or 500 netlists.

& swaro

File Project Help

PaRELE NO

20 0

SLVARIO Designer

33 ML

Fig. 2-1

Hardware configuration

SLvario

0351

x

06092018~ EN

In the hardware configuration (Fig.
2-2), you define which SL VARIO

modules you will use. A rack always
consists of a central module and a
different number of function modules.

DDDDDUCODCODDDDE

The available SL VARIO modules can
be found in the left area.

Displayed in the middle area is the rack
structure. Here, the numbers O - 14
correspond to the slots in the rack.

The rack is graphically depicted in
the right area. If no modules have
yet been placed, the empty bus
connector is displayed.

Fig. 2-2

Instruction Manual SAFELINE VARIO Designer
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2 Creating a project

2.2 Assembling the rack

The central module must be placed on slot O.
The function modules can be freely distributed.

A number of central modules are
available. (Fig. 2-3) Make your selection I
using the drop-down menu.

P> Select the appropriate
central module

SLVario-ZMV hd

P> With the left mouse button
pressed down, drag the selected
module to the desired slot O in E
the "Structure" area. (Fig. 2-4) 3
The module is graphically depicted in E wwwwww
the right area. E ==
E wwwwww

P Drag the function modules to their
slots in the same way. (Fig. 2-5)

DODODDDDDE

The function modules do not need to be ﬂ
placed on the slots continuously, i.e., E .
without gaps. J .

As aresult, the slot numbering does not
correspond to the slot. In the example, the
DSV module is assigned slot number 2,
even thoughitis plugged into slot Tin the
control cabinet. INV is assigned slot num-
ber 4, even thoughitis plugged into slot 2.

nnnnn

Fig. 2-5

Instruction Manual SAFELINE VARIO Designer 12



2.3

2.4

2.5

Creating a project

Removing a module from the hardware configuration

P> Select the module in the tree
structure.

P> To delete the module, press the
"DELETE" key on the PC or right-
click and select the "Delete"
function. (Fig.2-6)

CAUTION

SLVario-ZMV

1 sLvario-Fev

Fig. 2-6

riree

[ Rack
[ 0. sLvario-zmv
[y 1. sLvario-Dsv
[ 2. sLvario-INv

[ 2. sLvario-loV

D 4 Free

Open mask

D 5Free
D G Free

Erase
Change slot

[ 7 Free

Please note that the software elements of the module will also be deleted!

Changing the module slot

P> Select the module in the tree
structure. (Fig. 2-7)

P> Right-click and select the
"Change slot" function to move
the module to a different slot.
(Fig. 2-8)

Opening the mask

P> Select the module in the tree
structure.

P> Right-click and select the "Open
mask" function to open the para-
meter mask for the modules.
(Fig. 2-9)
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Eile Parameters Project View Transmission Simulation Help

DEE=el

‘ B Hardware configuration H Logic circuit H Rack diagnostics

Steckplatz andem ==

Verschieben nach

Fig. 2-7

Tr
= Rack
SLVario-ZMV [y 0 sLvario-zmv
[ 1. sLvario-DsV
= [ 2. sLvario-INv
[} 2 sLvari T
1  sivario-rav Cyafree | oo
D 5Free Change slot
- D 6 Free
= [y 7Free
“ SLVario-DSV D Bfres
D 9 Free
] D 10 Free

File Parameters Project View Transmission Simulation Help

O EE= 8l

| A5 Hardware configuration H Logic circuit H Rack diagnostics

Fig. 2-8

SLVarie-ZMV

1

1| sLvario-rav

i | |

SLvario-DSV

Fig. 2-9

Tr

1 Rack
[y 0. sLv.
[ 1.5Lv.
[ 2 sLv:
[ 3. 8Lv
D 4 Free
[y sFree
D 6 Free
D 7 Free
D 8 Free
D 9 Free
[y 10 Fre

ario-ZMV
ario-DSV
ario-INV
aric-I0V | Open mask
Erase

Change slot
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3.1

3.11

3.1.2

3.1.3

Menu bar

Menu bar

The menu bar is located on the top line of the Designer screen. (Fig. 3-1) Located beneath this are
the navigation buttons (see chapter Navigation buttons) and, on the right edge of the screen, the

Designer version, number of netlists, date and language.
The various editing screens can be selected on the third row.
File Parameters Project View Transmission Simulation Help

2 EHEeE e

1. Hardware configuration "Q'HZI Logic || Rack diagnostics

Fig. 3-1

File

—

%% SLVario *

File | Parameters Project
New N i
Open O

Recentfiles » nfiguration
e L]

Save as..

Print
Exit

New

Starts a new project.

Open

SLVario V0350 -20.07.2017 - EN

Opens an existing project. This has file extension ".slw3". Once loaded, the file name appears

in the title bar of the Designer screen. (Fig. 3-2)

'@' SLVario - zmvd_dzi.slw3
File Parameters Project View Transmission Simulation Help

‘e HELE O
If a change is now made to this project, a * appears before the file name. (Fig.

'@' SVario * - zmvd_dzi.slw3
File Parameters Project View Transmission Simulation Help

O HE4 B Ne

Recent files

Displays the last ten opened projects. The project opens after it is selected.

Instruction Manual SAFELINE VARIO Designer
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3.1.4

3.1.5

3.1.6

3.1.7

3.2

3.21

3.3

Menu bar

Save

Saves the project in the directory that was set. The directory can be changed with the
Project - Settings menu item. (Chapter Settings)

Save as

Saves the project in the specified directory with the specified name.

Print

Creates a PDF file of the current project. You can define the scope of this file in the print options.

(Fig. 3-4). The PDF file is stored in the same directory as the project file.

Print setup l&]
[[] Module st Logic diagram [ Metist
(s [] Statistics
® Current page [ Markerist
() Pages from |1 to 1 [] Module parameter
[ Tables
For
L] create document Cancel

Exits the SL VARIO Designer. If changes were made to the current project, a dialog box appears
asking if you would like to save the project.

Parameters

File | Parameters | Project View Transmission Help
I:][.::_]TabIEST

Tables

Tables contain the module parameters of the configured central module and of the function
modules. Details on these topics can be found in chapter “Parameter tables”.

Project
A connection to the central module s

. . . File Paramet Project | View Transmission Simul:
must exist for functions marked with (e - -
the =" symbol. (Fig. 3-5) © b (O s

= Statisties
+]- ]| :
:l [o] Warker list C)
‘oject comparison Pa

B Sl Vario Information

Import/ export texts
Checksum APP
number of FB octets

SLW3 file comparison
Search element
Password protection
Ordering information

Instruction Manual SAFELINE VARIO Designer



3.3.1

Menu bar

Settings

Directories

Settings

[rDireclories [ Safety settings rD\agnostics settings rLanguageﬁemng r\f\ewoptions

Current working directory:

Z\Entwicklung\sivario\dokumenteim3.3-hardware prifung\funktionale prifung\zmv test
Select directory

[] Autecreate file name before saving

File name

‘ [] Delete ‘recently opened files* history

Current working directory
P Define the project path that is set when the Designer is started.

Autocreate file name before saving:

The file name that appears here is generated when the project is stored and also includes the date
and time of file creation. E.g.: when stored, the file name machinel becomes machinel_D260213_

T1249.slw3. Saving the file again results in the creation of a new file.
Delete the "Recently opened files" history

The history of the most recently opened files is deleted.

Safety settings

Settings

Directories ﬁ' Safety settings | Diagnostics settings r Language setting r View options
0

Current password ‘
New password
Confirm password |

O Test
® Change password

Change password

Forgot your password?

The transmission of an application to the central module can be protected
with a device password.

* Maximum 8 characters

* No special characters or blank spaces

Test

P Establish connection to the central module

P> Enter current password
P> Select Test

Instruction Manual SAFELINE VARIO Designer



3 Menu bar

Change password

P> Enter current password

P> Enter new password

P> Confirm password

P> Select "Change password"

Delete password

P Enter current password
P> Do not enter any characters in the fields lo-cated underneath
P> Select "Change password"

You can find other safety settings for the application in chapter Password protection
for the application.

Diagnostic settings

Settings

r Directories r Safety rfl‘ ics settings rl setting r View options

Diagnostics selfings

Show analog values

Show actual and set values for speed and position monitoring

To speed up online diagnostics, individual diagnostic functions can be deselected if they are
not relevant for troubleshooting.

Language setting

Settings

r Directories r Safety settings rf" settings IT'I setting rView options

(@ English
() Berman

(3 ttalian

() Portugués

i CAUTION

If you change the language, you must restart the Designer.

Instruction Manual SAFELINE VARIO Designer



3.3.2

3.3.3

3.3.4

Menu bar

View options

The display of the logic diagram
can be changed in various ways.

* Display/hide the background grid
in the logic diagram

+ Display/hide the name of the
connection lines

* Color of the connection lines

* Color of a connection line in the
online diagnostics if it has a HIGH
logic state.

* Color of a connection line in the
online diagnostics if it has a LOW
logic state.

* Abbreviation for physical units of
the elements listed below the unit.

Application data

Application-specific data can be
queried here. (Fig. 3-11). You can also
enter the name of the machine and
the author.

Project notes

Notes for the project can be entered
and printed here (Fig. 3-12). These
are automatically provided with date
and time. The notes are not visible in
the project documentation.

Netlist Switching

Settings

rblreclones r Safety settings I/Dlagnoslms settings rLangnage setting Wiewomions |

[ Grid onfoff Color of the connections TEXT

Name of connections on/off
Color on HIGH

Color on LOW

1

pU | Abbreviation for physical units

Abbreviation is used in:

Normalizer, Adder, Subtracter, Absolute subtracter, Threshold switch, Analog Input Comparator

Application data ‘ BS ‘

Created with: V0330
Date of application-file (*.slw3): 02.10.13
Last editing with: V0330

MASCHINE 1 Maching
DINA Author

021013 Date

‘ OK ‘ ‘ Cancel

Notizblock X

Natizen zu ihrem Projekt:

10.09.2018 — 16:06

QK ‘ | Drucken | ‘ Beenden

Depending on the SL Vario hardware, 350 or SO0 netlists are available.

Switching takes place via this menu item.

Instruction Manual SAFELINE VARIO Designer



3.3.5

3.3.6

3.3.7

3.3.8

3.3.9

Menu bar

Statistics

Statistics provides you with a list of elements and netlists that are still available.
E.g.: Netlists 337/350 means: 337 of 350 netlists are still available.

Marker list

The marker list contains all placed input markers and the page reference to the corresponding
output marker.

Project comparison

The central module must be connected to the PC to perform this operation. The various tables
of the current project are then compared with the project stored in the central module.

Type label
Electronic type labels are stored in the SL VARIO modules. These can be read out. (Fig. 3-13)
P Connect the central module AL e 2 st
to your computer. p— ; . . .
Hardware V4.1
P> Read out the type label e f i
Part number  40ZM01
(READ OUT) Customer D 0
Serial number 0
St & [ T 8 9
Press "Print" to create Hardware -
Firmware - --
a PDF document. Partnumber ——-
Customer D ---
Serial number - --
Siet 10 " 12 13 14
Hardware ---
Firmware - --
Part number - --
Customer D ---
Serial number - --
‘ Read out | | ‘ | Close |

System information

The central module must be connected to the PC to perform this operation.
You receive the following information (Fig. 3-14)

* Path of the last transmitted Systemnformation e —
appl|cat|0n ﬁle D\raﬂz:y Y'/nm|a—s‘Lvadrlﬂftht;vaarm/

* File name of the last transmitted o |G SRR AL
application MAC address:  00-19-98-BB-A5-35

* Date and time of transmission
(tlme Stamp) Read out infermation ‘ ‘ Close.

* |Pand MAC address of the PC from
which the file was transmitted.

Instruction Manual SAFELINE VARIO Designer 19



3 Menu bar

3.3.10 Project validation

SLVaric Validation

> Connect the central module
to your computer.

Start vaiidation]

o9

P Start validation with the
"Start validation" button.

gooooog

Ooooooooo
Ooo0oooooo

Following successful validation, a PDF
document is automatically created
and opened. All validation data is
listed in this file. If a validation was
already performed, the information
can be called up again.

Query validation information

Chiksum project
ChikSum APP

Chksum DZU Chksum Analog
ChkSum DNCO
ChikSum NL ChkSum FB
ChikSum master

ChikSum slave

[ Vaidation 0K
[] Mo valigation was performed
[] Vvalidation is not supported

Fig. 3-15

3.3.11 SL VARIO Information

The program displays information on the firmware of the connected central module and the available
functions. If you selected or placed functions that are not supported by the firmware, they are listed.

SLVario Information =

P Connect the central module to
your computer.

Required Firmware-

Win. required firmware for current project  ZWV - V0350.3

Firmware on connected ZMV: | ZWV - V0350.9

P Start the function with the
"Read out firmware" button.

The following functions of the project are not supported by the firmware:

HWIFW Configuration error:
—Current monitoring

Supported HWIFW configuration

Instruction Manual SAFELINE VARIO Designer

ANALOG - STANDARD
ANALUG—ADVANCED

[[] ANALOG - CUSTOMIZED

DZU INITIATOR single and two-channel
[] pzu HTL

[[] 02U 142 Two-channel ING/IN10
[[] DZU 3/4 Two-channel IN11/IN12
[] 02U 1 One-channel INg

[[] DZU 2 One-channel IH10

[] DZU 2 One-channel IN11

[[] DZU 4 One-channel 12

D Calibration values for ANALOG Customer-specific
Network function

5|

Guard door element

Safe brake test

[] Zone monitering

[] Comparator

[] 2M-Relay K1/K2
ZM-Relay K3K4/KS/KE
[] synchronicity comparator
Analog output ZMVA.

Counter [] Current menitoring 01/02
HW-CODES: 2 22 i
Read out firmware| | ‘ Close
Fig. 3-16
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3 Menu bar

3.3.12  Importing/exporting texts

The texts used in an application can be exported to a text file, edited and then imported again.

P> "Export file": All texts are stored
in a text file with extension .lang.
(Fig. 3-17)

P> Open and edit the text file with
a text editor. (Fig. 3-18)

Import / export texts ﬂ

> —
No6pbii AeHb

Marhaba

The texts used by you in this application can be exported to a text file.

These text files can be edited by you and re-imported.

This gives you the opportunity to present the texts used in an application in multiple languages.
The proper handling of these files is described in the documentation for this product.

Export File ‘ | import File

Fig. 3-17
Offnen Datei
Bearbeiten soft Word-D...
1-Zip » PRIO Designer
Gffnen mit » '"j Editor

G, SN Projektarchiv (W] Microsoft Word

SVM Hinzufugen Standardprogramm auswahlen..,

&

Fig. 3-18

Please note that only the text - not the previous addressing - may be changed. The number before
the "=" indicates the maximum character length. (Fig. 3-19)

GATE. 00. 0009, 00002. 2
GATE. 00.0009. 00002. 2
GATE. 00. 0008. 00002. 2. 255=5chutzbereich
GATE. 01.0024, 00046, 1. 008=5B_5P1

GATE. 01.0024.000486. 2. 255=5chutzbereich

e AR AAnna ARD e e

Example:

. 255=5chutztiire Arbeitsraum
. 255=5chutztiire wartungsraum

spindel i.0.

Spindel q.0.

GATE.00.0009.00002.2. | 255

Schutztiire Arbeitsraum

Adresse Max. Zeichen

Text

P> Save the text file with extension .lang
P> "Import File": the edited file is read in

CAUTION

A Terminal designations are retained after a logic symbol is deleted and are, thus, included in
the text file. These can be deleted in the Parameters - Tables - Connection terminals menu.

Instruction Manual SAFELINE VARIO Designer
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3 Menu bar

3.3.13 Checksum APP

T h i e )
VYO checksums are displayed — u
(Fig. 3-20)
- Application data @ Checksum (with Application-Data): 63
+ Logic data only Checksum {only Logic-Data): 249
OK
Fig. 3-20
3.3.14  Number of FB octets
Wh i fieldb dul i
en using a fieldous module, rSL‘u’ario ﬁ
the number of used octets can
be queried here. (Fig. 3 21)
@ Number of octets used in this application: 1
Fig. 3-21

3.3.16  SLW file comparison

Use this function to compare the application on your computer with the application
on the central module.

P Start the comparison with "Application vs. Vario".

The hardware configuration is displayed in the left field.

[‘stvarie s file comparison =)
‘ Appikation vs Vario |
Rack (i) Rack (PC) MV 0 <> zZmv 0
o I - - Header-nfo Speed montoring I Copier ]
> [ - Logic elements Timers. I EEE——
4 ETEE— Satety mats Frequency generator (100
5 Safety circuts Analog-puts | Analog elements.
6 I Twio hands ] ssicam [ Fther ements |
4 B R
o I - St 1 <omn POV
I -
B |
« [ - I
[ -
I -
‘ Print H Close ‘

The areas in red indicate that there are differences here. You can obtain further information by
selecting the slot and the area in the right field. The differ-ences are listed in the info window
located underneath.

This information can be printed out.

Instruction Manual SAFELINE VARIO Designer
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3.3.16

3.3.17

Menu bar

SLW3 file comparison

This function compares two applications with one another.

P> Use the File 1and File 2 buttons to select the two applications.

The hardware configuration is displayed in the left field.

Differences (File 1) <==> (File 2) :

‘The rack setup of the applications
SIot 0: ZMVK ===> ZHV

0000000 OOOQOOO0O®

differs for the folowing modules:

[ stvario stw3 file comparisan =)
[ Fer ] hardware priifunghzmy testizmy_test_ausgangserweiterung shw3
[ Fez ] hardware priifunghzmy testiTest_zykluszet shw3
Rack (File1)  Rack (File 2) ZUVK 0 <= ZMV 0
[ - — e
3 e Comparator Moduke parameter
4 e ] Safely mats Frequency generator (100
5 Safety cicuis Analog-Inputs Analog elements
6 I Two nands. | ssicam |
7
8
]

‘ - |

Close

L

The areas in red indicate that there are differences here. You can obtain further information by
selecting the slot and the area in the right field. The differ-ences are listed in the info window

located underneath. This information can be printed out.

Search element

Itis possible to search for certain elements or modules in this menu. Various search criteria

are available.

. S |Ot Search element ﬂ »
* Element group |u Znv ‘v| Siot (100 elements)
° Name/description |Sa|lmrﬂ.|mml ‘v| Element group
The corresponding elements are listed O Jneme
after selecting the search criteria. O | Descriton e
* Usethe "Element", "Name" or | genent || Hame [ | Page
"Page" button to list alphabetically. | | o1 [1 (Setel) =
. . | 02 [1 (Seitel)

+ Click the desired element to open _

h' | 05 [KuppK1] (Seited)

t 1S page | 06 [KuppKZ] (Seited) =
Please note that when searching by | 01 [MotHal] (Setes)
name/description, the "Search" button | 02 [HAFRG] (Sefte6) L
must also be pressed. I | e o el e =

I ‘ Print ‘ ‘ Close
= — =
Fig. 3-24

You can also enter just part of a name or of designation. In this case, you must enter a * as wildcard

character, e.g., *door*.

Instruction Manual SAFELINE VARIO Designer
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3 Menu bar

3.3.18  Password protection

See chapter "Password protection for the application".

3.3.19  Ordering information

An overview of all central modules
that support the functions of your
application is displayed. (Fig. 3-25)

3.4 View

You can switch between the various
levels here (hardware configuration,
logic, rack diagnostics). (Fig. 3-26)

3.5 Transmission

The following selection appears under
the "Transmission" menu item.
(Fig. 3-27)

Instruction Manual SAFELINE VARIO Designer

@ a module with FW:

V350.0 or later is required

The following modules support this application:

40zm01 40zm21

407m03 401m23

40zm05 40zm25

ZMVK 40zm02 ZMVK 40zm22

ZMVK 40zm04 ZMVK 407m24
Sondervariante 41zm01 Sondervariante 41zm50
Sondervariante 40zm02 Sondervariante 40zm100

Required HVWIFW configuration:
HW-FW Paket 24
HW-FW Paket 40

Fig. 3-25

i o= TR

File Parameters Project View|Transmissi0n Simulat

@D Hardware configuration :1

Logic
| B Hardware configuration | Rack diagnostics F12

Fig. 3-26

T Stvari - ey test ogieler e RETER T
File Parameters Project View | Transmission | Simulatior

=2 Transmit application

Interface
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3.5.1

Menu bar

Transmit application

The following steps are necessary for transmitting the application to the central module.

P Connect the central module to your computer.

P> Select the COM port.
P> Start transmission with "OK".

Additional functions are available in
this transmission menu. (Fig. 3-28)

* COM-Port TEST: A test is perfor-
med to determine whether the
central module is actually con-
nected to the selected COM port.

* Refresh COM-Port List: The first
time a central module is connec-
ted, the list of COM ports on the
PC is updated.

* Autostart: The central module
is automatically restarted following
transmission (beginning with
central module firmware 350).

* Verification: The program checks
whether all data was transmitted
in full. Verification precludes the
use of autostart. The central
module must be restarted.

* Machine, author, date: A ten-
character machine name and a
six-character author name can
be entered. The date is generated
automatically.

*  Firmware comparison test:
During transmission, plausibility
checks between the application
and the firmware of the connected
hardware are performed.

The data of systeminfo 1and 2 is also
transmitted to the central module.
(Fig. 3-29)

Instruction Manual SAFELINE VARIO Designer

p
Transmit application

r COM PORT

COM12 Selected COM port

COM port test Refresh COM port list

r Application data

Autostart

[ ] erification

MASCHINE 1 Machine
DHNA Author

270717 Date

Firmware comparison test

[] Accelerated compressed transfer

[f' System-info-1 | System-info-2

192.168.84.199 IP address
00-19-99-BB-A5-35 MAC address
oK Cancel

Fig. 3-28

System-info-1 USystem—infD—Z |

Jweare priifung/funktionale prifung/zmv test/ Directory

zmv_test_logikelement_neu shw3 File name

Thursday, July 27, 2017 11:28:24 AM Time stamp

oK | | Cancel

Fig. 3-29
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3.5.2

3.6

3.7

Menu bar

Interface

You can use the following parameters to set the transmission interface.

« COM Port

+ Speed: During initial commission-
ing, this value is to be adapted to
the computer. If a checksum error
appears after transmission, select
a smaller value.

* Timeout: If problems occur during
diagnostics due to delays on the
dataline (e.g., diagnostics via
remote maintenance), increase
the timeout.

*  COM-port TEST: A testis performed
to determine whether the central
module is actually connected to
the selected COM port.

* Refresh COM-port list: The first
time a central module is connected,
the list of COM ports on the PCis
updated.

Simulation

In Simulation, you can simulate an
existing application without con-
nected hardware. A presetting can
be made in the Simulation function
menu (Fig. 3 31). You can find further
information on simulations in chap-
ter "Simulation".

Help

In Help (Fig. 3-32) you can find:

* the Designer operating instructions
* the hardware operating instructions
* the diagnostics operating instructions
* information on the Designer version

You can also call up the Help files with

function keys F1to F3 on your computer.

Instruction Manual SAFELINE VARIO Designer

g B
Options @
[ ]| consam
l:l:l Total-Mutiplier
‘ COM port test ‘ ‘ Refresh COM port list ‘
‘ oK ‘ ‘ Cancel ‘
-
Fig. 3-30
Transmission Simulaﬁon| Help
Simulation - Function menu
| Rack diagnostics
Fig. 3-31
tion | Help |
 Designer F1
» Hardware F2
@ Diagnostics F3
Iﬁ @ SLVario Designer
Fig. 3-32
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4 Navigation buttons

4  Navigation buttons

With the navigation buttons (Fig. 4-1), you can quickly switch between the "hardware configuration",
"logic" and "rack diagnostics" function levels as well as select the file functions. You can also select
online "diagnostics" and "simulation" here. Open the respective toolbar using the buttons of the modules.

The icon buttons have the following meaning:

Open new project

Open existing project

Save project

Print project

Transmit application
Notepad

Netlist switching

’— Designer version info
e HE4E LN

‘l._'-_ Hardware configuration ““.,’HII Logic “ Rack diagnostics |

| + || - || oy || r‘J| |Q ||1"D§§1|| Q| |Q DI.&GN” ) SII'\-1UL| \zwv ofFBv 1)Dsv 2|mv 3]

Zoom functions

Redo action

Undo action

Delete page

Add page

4] Notepad

This button opens a notepad in which you can enter and print project notes sorted by date
and time. These are not visible in the project documentation.

4.2 Netlist switching

Depending on the SlLVario hardware, 350 or SO0 netlists are available. Switchover is done via this
button or in the menu item "Project".

Instruction Manual SAFELINE VARIO Designer 27



S

4.3

Logic

Zoom function

You change the size of the logic diagram either with the mouse wheel
or with the following three buttons.

@i enlarge in steps
Q decrease in steps
:DQ reset to original size

Logic

You create the logic diagram for your application in this area. An extensive library of standard and
safety elements is available for each SL VARIO module. You can find an overview of all elements
in chapter "Toolbar of the SL VARIO modules". In the logic diagram, you place the elements, connect
them according to your circuit diagram specifications and configure them according to your machine-
specific requirements.

Eile Parameters Project View Transmission Simulation Help
Q| | - bk
PERE L E O

"?_ Hardware configuration H:‘-ﬂ Logic H Rack diagnostics ‘

4 =[] (RERIQ ) [@ oren [ @ suu| [ ofry 1

page 1 r/pagez r/page 3 r/pagezt r/page 5 r/page [ |

FEOLE
ALTO FBW 1
L FBO1.5.AUT0

FBW 1

FBO1.7.Einr 1

FELE
B
SHE FBO1.5.Einr 2

SeTisg
HELHLL
H50201
H50201

FEY 1
FEIL.7.RFK NH

FEV

LEinSch

FE0Z.1 FE02.2
25T BS FEy -l — H ZST RS FEya —
T -
il FB02.1.25TBS i 2 st FB02.2.25T RS
BS ZSTES Z5TES WFL202 HFL202
o
ba
HEL004

¢

Fage: mge {
Praect a5t
Dot Tue Su 11 119827 CEST 208
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Placing an element

P Open the toolbar of the SL VARIO
module by clicking on the corre-
sponding module. (Fig. 5-2)

P> Select the element. (Fig. 5-3)

After making a selection, the corre-
sponding parameter mask opens.
(Fig. 5-4)

You can enter element-specific
data here.

This differs depending on the function
of the element and is explained in
greater detail in the corresponding
chapters.

P> Enter the application-specific data.

P> Confirm with "OK".

Instruction Manual SAFELINE VARIO Designer

File Parameters Project View Transmission Simulation Help

Cemetry e

1 Hardware configuration H:}u Logic H Rack diagnostics ‘

+1-[n[A [RERIR] [@ o @ ol [ o[ o 3

page1 | page2 | page3 | page4 | page5 | page6 | Pagel

Fig. 5-2

Slot2 - DSV,
DNSL-DSV Toolbar—————————

x

[
L @
L [

£d

i

Slot2 - DSV

DNSL-DSV Toolbar ————

x

|

<
Fig. 5-3
Input SLVarie-DSV 2 X
- Desi
Name @
[
Description
r Terminal desi Debounce tim:
) 4ms
N4 [ | ® 16ms
) 16ms clocked
Fig. 5-4
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S Logic

The symbol appears on the logic. (Fig.
5-5)

File Parameters Project View Transmission

EER-EE (2]
1. Hardware configuration Rack diagnostics

Simulation  Help

5.2

5.3

9.4

9.0

+| - || QKRR @ oacy @ smu| [z ofrev 1psv 2]
page1 | page? | page3 | paged4 | page5 | page6 Page 7

P> Move the symbol to the desired
location and conclude placement
with the left mouse button. e Im_mg

A symbol that has already been placed

can be moved later by selecting it and Fig. 5-5
moving it with mouse button pressed

down.

Opening element properties
P> Select the element with the right mouse button.
P> Select "Properties".
or
P> Double-click the left mouse button on the element.

You can access Help for an element that has been placed by right-clicking the element on the
logic diagram and then selecting the "Help..." item from the context menu that opens.

Selecting multiple elements
P> Hold the left mouse button pressed down while you drag a frame around the desired elements.
or

P> Group individual elements into an element group by selecting individual elements with the left
mouse button while holding down the shift key.

Deleting elements
P> Delete selected elements/element groups with the "DELETE" key.
or

P> Select the element with the right mouse button. Select "Remove".

Moving elements

P> Select the element/selected element groups with the right mouse button.
P> Select "Move to ..".

P> Select the page to which the elements are to be moved.
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S Logic

5.6  Copying elements

P> Select the elements/selected element group with the right mouse button.

P> Select "Copy":

The elements are copied to a buffer and can be inserted into the same application.

P> Select "Copy to file ..":
The elements are copied to a buffer and can be inserted into another application.

How to insert the copied elements is described in chapter "General functions in the logic diagram".

5.7 Input - Duplicates

Input --> Duplicate g
P> Select the input with the right mouse button. e ‘
P Select "Input > Duplicates". AR
Alist of all pages on which this input was used -
is displayed. (Fig. 5-6) Fig. 5-6

5.8  Connecting elements

350 netlists are available for connecting the elements. Each connection reduces the netlist
number by 1. Under "Project" - "Statistics" you can find the netlists that are still available.

Wiring is always from an element
output to an element input. (Fig. 5-7)

P Click on the output of the element.

P> Move the mouse pointer to the input
of the element that you would like
to connect.

P> Click on the input.

The line between the two points is
created automatically. It is also pos-
sible to define intermediate points
with the mouse pointer. (Fig. 5-8)

Fig. 5-8
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5.9

5.10

S.11

Logic

Deleting logic diagram wiring

While wiring, you can undo individual connections with the "ESC" key step-by-step, all the way
back to the initial situation.

Existing connections are deleted with the right mouse button and the "Delete connection"
function or with the "Delete" key.

Connection properties

Each connection can be assigned an 8-character name and an 80-character description.
P> Select the connection with the right mouse button.
P> Select "Properties".

If you assign a name, it then appears on the
connection in the logic diagram. (Fig. 5-9)

Fig. 5-9

General functions in the logic diagram

Click the right mouse button in an empty area of the ——

logic diagram. The following selection menu appears Paste from file ..

(F|g 5_]0) Insert label
Page name

[0 Grid

[ Hide element labels

[J Hide line labels

I Hide debouncing time

¥ Digital inputs: Hide inverted Output

¥ Mark Inputs that are already used in Toolbar

¥ Field bus inputs: Hide inverted Output

Page arrangement

Fig. 5-10
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5.1

5.11.2

Paste

Use the "Paste" function to insert previously copied elements (see chapter "Copying elements")
into an application.

P> Select "Paste": the copied elements = 1
appear and can now be moved to
the desired location.

P Complete the action with the left
mouse button.

Fig. 5-11

Elements shown in gray must be redefined via the properties. The copy of non-configurable
elements is automatically always the next free element of the same type. These are not shown
in gray. (Fig. 5-11)

P> Select the element with the right mouse button.
P> Select "Properties".
or
P> Double click on the element.
Alist of the elements that are still available is displayed.
P> Select the element and complete the process with "OK".

P Configure the element and complete the process with "OK".

Paste from file

Use the "Paste from file" function to insert elements previously copied into a file
(see chapter "Copying elements") into an application.

2] Open =5

Look In: ‘ﬁ zmv test |V‘

P> Select "Paste from file".

. . Emh o B ~d
> Se|eCt the flle that yOU WOU|C| ||ke [ 2-mann-Bedienung.dpi —% LJ .
. . [) BT.apt | ey L
toinsert. (Fig. 5-12) Qo o e
Logikelemente.dpl
. . A [y seite 1.dpi R
P> Openthefile andinsertitat the D sete 24 - B
. . [} sheet 1.dpt
desired location. 03 snge 2w
File Name:  |BT.dpl J
Files of Type: ‘ dpl only |"
Fig. 5-12
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S

5.11.3

S5.1.4

5.11.5

5.11.6

Logic

Elements shown in gray must be
redefined via the properties. The
copy of non-configurable elements
is automatically always the next free
element of the same type. These are
not shown in gray. (Fig. 5-13)

Insert label

Use the "Insert label" function to
insert a descriptive text on the logic
diagram.

You can format the text and define
these attributes as the default.
(Fig. 5-14)

If the text is to appear over multiple
lines, a "\" must be located at the
end of the line.

Page name

The designation of a logic diagram
page may be up to 40 characters
long. (Fig. 5-15)

Grid

,#,\' 2y 0

Font color + Font

[

B

| Color

|12

| - | |Aria|

=]

[[] set font as default

[[] Define font color as defautt

o+
o

Text [Texd
oK Cancel
Fig. 5-14
e s File Parameters Project Viey
|safeM :a I'. E @ "‘
¥ Hardware configuration
|
Cancel
2> [+]-19]A] [
motion
I
Fig. 5-15

Select whether you would like to use a grid in the logic diagram.

Hide element labels

If you select "Hide element labels",
the element name, terminal designa-
tion and element designation do not
appear in the logic diagram symbol.
(Fig. 5-16)

Instruction Manual SAFELINE VARIO Designer

(1 Klemme 1

Fig. 5-16
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S.11.7

5.11.8

5.11.9

5.11.10

S.11.11

Logic

Hide line labels

If you select "Hide line labels", these no longer
appear on the connection lines in the logic
diagram. (Fig. 5-17)

Hide debounce time

If you select "Hide debounce time", the debounce
time no longer appears in the symbol. (Fig. 5-18)

Hide inverted outputs

If you select "Hide inverted outputs", they no
longer appear in the logic diagram symbol.
(Fig. 5-19).

MY 0 m M ZMy 0
M1, IN1.

Fig. 5-18

e 0 m‘ L m‘
INL. '$ INL.

FEW 1 FEY 1

Fig. 5-19

Mark inputs that are already used in the toolbar

Inputs that are already used in the application
are marked in the toolbar with an "*". (Fig. 5-20)

Page arrangement

The current logic diagram page can be moved to
the position selected in the drop-down menu.

(Fig. 5-21)

Instruction Manual SAFELINE VARIO Designer

Slot 1

Slot 1

rDNSL-DSV Toolbar-

rDNSL-DSV Toolbar

1= [ |

[E—

— —— ——
F]
@

J
Fig. 5-20
SLVario Page arrangement [&J
Move current page to position
e -l
| 0K Cancel |
Fig. 5-21
35



6 Rack diagnostics

6 Rackdiagnostics

Information on this topic can be found in the separate document SL VARIO Diagnostics
or in the SL VARIO Designer via the "F3" key or the Help menu.

Instruction Manual SAFELINE VARIO Designer
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7 Toolbar of the SL VARIO modules

7 Toolbar of the SL VARIO modules

Listed below is an overview of the available elements.

7. Overview of the elements of the central module
Toolbar 1 Symbol Function NurT1ber
available
=m Input marker 100
5]
(O]
Output marker 100
& 21
2-way AND 52
_ & 3-way AND 10
2-way OR 52
DFF RF 21 3-way OR 06
E XNOR 16

N | e

O @ RS RS flip-flop 8
DFF D flip-flop 8

L9/

RF Feedback element 16
1K Start element 4
{>0 Inverter 16
O RTDS 1
@ RTSM 1
@ RTSK 1
NS RTNI 1
B SLOK 1
24V 1

Instruction Manual SAFELINE VARIO Designer
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7 Toolbar of the SL VARIO modules

Toolbar 2 Symbol Function NurT\ber
available
— S g SW operating 5

mode selector

i)

Operating mode
selector T

P3

Frequency generator 1

[WDT] )

! Watchdog trigger 2
A

- - Analog OK 1
DSCHK
1

@/ (in preparation)
@ Proof test 2
{D Power-on reset 1

a
o
-
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7 Toolbar of the SL VARIO modules

Toolbar 3

Symbol

x/n

+
-

&
18]

+
g
121 £
e =
o I O I
=
S | [

. 4 c

=3

Instruction Manual SAFELINE VARIO Designer

B I & (2

5
S

| -$
B (e

andb 7
.--n.l. -

Function

Conversion factor

Adjuster
(in preparation)

Adder

Subtracter

Absolute subtracter

Analog input
comparator

Threshold switch
Copier

RTAN

Debounce time filter
for analog inputs

Power control

Analog step switch

Number
available

4
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7 Toolbar of the SL VARIO modules

7.2 Overview of the elements of the central module
and the function modules

Elements
ZMVK
v v
IN
16 32
Input
v v
=
6 6
Semicon-
ductor
output
101, v v
asinput 4 4
or output
or clock
output,
configura-
ble in pairs
I v v
5
0,2/ 0,2/
Relay 6 6
output
C
15 15
Timer
or
3 Y
30 30
Single-
input
timer
m
4 4
Counter
1= "4 v
- 16 16
Com-
parator?
O
8 8
Safety
circuit
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v
48

v

0,2/

6

v
15

30

16

ZMV/ ZMVD ZMVD2 DSV/ BIV

DRV
v

8

INV

v
12

IOV RMV NIV

v

8 8 8
- v

7 4
2

v v v

4 4 4

FBV

SIv
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7 Toolbar of the SL VARIO modules

Elements ZMV/ ZMVD ZMVD2 DSV/ BIV INV IOV RMV NIV FBV SIV

ZMVK DRV

E. !3. v v v v v v v v - vV -
2 2 2 1 1 1 1 1 1

Two hands

Co S -
2 6 6 2 2 2

Speed

moni-

toring

* 2 2 2

Scanner

®« . . .
8 8 8

Safety

mat

e v v v = - - - - - - -

=1 8 8 8

Analog IN1-8  IN1-8 IN1-8

input

% v (4 v - = - - - - - -
2 2 2

AOPD
2 2 2

Multiplexer

e ;T .
4 4 4

1of N

™ v 4 v - - - - - - B B

LI 64 64 64

Cam

a oy Yy sttt T

=~ 2 2 2

Analog

output 2

ﬁ v v v - = - - - - - -
16 16 16

Door

element
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7 Toolbar of the SL VARIO modules

Elements ZMV/ ZMVD ZMVD2 DSV/ BIV INV IOV RMV NIV FBV SIV
ZMVK DRV

v v v - - - - - - - -
@ 8 8 8

Safe
brake test

S
T 1 1

Synchronous
comparator

v v v . B B
L

Pulse
shaper

By C C . 0 T T T T
8 8 8

Normalizer
t@: (4 v (4 - - - - - - - -
A 2 2 2

Current
monito-

Binary
decoder

By
Switch 1
of 2

[« 4 4 4
Serial
diagnosis

L
32

FB input

of L
128

FB output

o N Nv S
o S dv S
o N N S

|

|

|

|

|

|

|

|

AN
AN
AN

I

I

I

I

I

I

I

I
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7 Toolbar of the SL VARIO modules

Elements ZMV/ ZMVD ZMVD2 DSV/ BIV INV IOV RMV NIV FBV SIV

ZMVK DRV
- - - - - - - - - v -

1

FB version
informa-
tion

IN1.x

7x32
NIV input

Out 1.x

NIV output

SSI - - - = = = = = = - v
0+ 7

SSI
terminals

7x32

1) in preparation 2) hardware-dependent
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8 Elements of the central module

8 Elements of the central module

The central module is provided with the most extensive element library. Each element of this library
can be precisely defined using a specific parameter mask. These differ in the number and type of
parameters. Only the "Name" and "Description" parameters are present on each mask.

* The name may be up to eight characters long and is displayed in the symbol.
* The description may be up to 80 characters long and is only displayed if the mouse pointer
moves over the symbol.

All other parameters are element-dependent and are described in further detail
in the following chapters.

8.1 Input and output markers
Toolbar  Parameter mask Symbol Description
onfigure componen
—rg Config penent X Input marker
Dezignation
Input marker - M1

Narme:

Description

Toolbar  Parameter mask Symbol Description
O Configure component * Output marker
CH r Designation
=N :
Sujrn mEE The assignment
Name to the source
marker is made
Description Via the drOp'
down menu.
r Input marker
MO. |v|
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8 Elements of the central module

AN

8.11

CAUTION

* The output of a +24 V element must not be connected to an input marker.

* Markers must not remain open; they must be wired in the logic diagram.

* |tis not possible to connect an output marker directly to an input marker.
Alternatively, you can place an OR element between them.

Source - target markers

The function is used for finding the
source and target markers in an
application.

P Select the input or output marker
with the right mouse button.

P> Select "Source<>target markers".

Alist of all output markers and their
input markers is displayed. (Fig. 8-1)

P> Select the marker. The
corresponding page opens.

Instruction Manual SAFELINE VARIO Designer

Input marker-Output marker

rInput marker

Source: MO

| Page: Safe

r Output marker

| 1. Page: Safe

Fig. 8-1
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8 Elements of the central module

8.2

Toolbar

Parameter mask

&

_Designati

AND gate for 2, 3 and 4 inputs

AND-Gate-1
Name

Description

r Number of inputs

1 2 Inputs
1 3 Inputs
@ 4 Inputs

5
=

OROO:

8.3

Toolbar

Parameter mask

OR / NOR gates (2-way and 4-way)

OR gate for 2 and 4 inputs

21

_Designati

OR-Gate-1
Hame

Description

r Number of inputs
1 2 Inputs
(O 3 Inputs

4 Inputs

=
=

EEOO

Instruction Manual SAFELINE VARIO Designer

AND / NAND gates (2-way, 3-way and 4-way)

Symbol

4 inputs, one

of whichis
inverted

4 inputs, two
of which are
inverted

Description

Example for
2ANDI:

A |B

0
0
1
1

—|1O|—|O
— 0|0 |0 |=<
ol—=[—-1-

Alnput

B Input 2

Y Output

/Y Negated
output
(corresponds
to a NAND)

® inverted input

Description

Example for
20R1

A

0
0
1
1

—|OoO|—|O|®m

Y
0
1
1
1

o|o|o|—

Alnput1

B Input 2

Y Output m
/Y Negated
output
(corresponds
toaNOR)

° inverted input
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8 Elements of the central module

8.4  XNOR/ XOR gates

Toolbar

Parameter mask

XNOR gate

Designati
XNOR1
Name

Description

8.5 RS flip-flop

Toolbar

Parameter mask

RS

RS flip-flop

Designati
R31
Mame

Description

Pulse diagram

0 A »

o
o

:

L

L

Instruction Manual SAFELINE VARIO Designer

Description

A

—“|O|—7|O|®m
—“|Oo|Oo|—|=<

0
0
1
1

o|—|—|O

Alnput 1

B Input 2

Y Output W
/Y Negated
output [k
(corresponds
to an XOR)

Description

Normal state
after PWR ON:
Q=0,/Q =l

Set:

Ifinput Sis HIGH,
output Q is set to
HIGH.

Save:

If input Sis LOW,
output Q remains
unchanged.

Reset:

If HIGH is applied
to input R, output
Qis set to LOW
and /Qis setto
HIGH.

Save: IfinputRis
LOW, output /Q re-
mains unchanged.
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8 Elements of the central module

8.6 Dflip-flop

Toolbar

Parameter mask

DFF

D flip-flop gate

Designati

DFF1
Hame

|| DFF

Description

Pulse diagram

E_| -
o_ [ LT LI
a_ [ L[ L

8.7 Feedback element

Toolbar

RF

Parameter mask

Feedback element

Designati

RF1
Name

|

Description

Instruction Manual SAFELINE VARIO Designer

Description

Set:

If input E is HIGH
and there is aris-
ing edge on input
D, output Q is set
to HIGH.

Reset:

If input E is HIGH
and there is aris-
ing edge on input
D, output Q is set
to LOW.

Description

Pulse diagram

El LT 1L
E 3 ] —
Al 1
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8 Elements of the central module

8.8 Start element

Toolbar

Parameter mask

Tt

8.9 Inverter

Toolbar

o

Start elements

Designati

SE1
Name

[start]

Description

Parameter mask

Inverter

Designati

INW1
Name

Description

8.10 RTDS (reset speed monitoring)

Toolbar

Parameter mask

O

RTDS

Designati
RTDS
Name

Description

Instruction Manual SAFELINE VARIO Designer

Description

Pulse diagram

Description

The inverter
inverts the
incoming signal.

Description

Acknowledgment
of triggered speed
monitors

Acknowledgment
occurs on the
rising edge and
must be applied
>100 ms.

See also chapter

"Speed monitoring".

The element can
only be placed
once.
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8 Elements of the central module

811 RTSM (reset safety mat)

Toolbar Parameter mask

@ .
Designati

RTSM
Name

Diescription

Instruction Manual SAFELINE VARIO Designer

Symbol

Description

Acknowledgment
of triggered safety
mat monitors.

Acknowledgment
occurs on an edge
change on a mat
that has not been
actuated.

The safety mat

is automatically
switched on again
if RTSM is not used
in the application.

See also chapter
"Analog inputs for
safety mats'".

The element can
only be placed
once.
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8 Elements of the central module

8.12 RTSK (reseterror messages)

Toolbar

Parameter mask

L9,

RTSK

Designati

RTSK
Name

Description

8.13 RTNI(release network input information)

Toolbar

Parameter mask

I'il)

RTMI

Desi

RTNI
Name

Description

Instruction Manual SAFELINE VARIO Designer

Symbol

Description

Acknowledgment
of error message,
e.g., in safety cir-
cuits or triggered
speed monitors
(latch).

Acknowledgment
occurs on a falling
edge.

See also chapter
"Safety circuits".

The element can
only be placed
once.

Description

Release the net-
work input informa-
tion for DNSL-NIV.
S-Eingang:
Release the net-
work input infor-
mation.

R-Input:

Reset the network
inputs. Thisis
dominant.

Normal state after
PWR ON: RTNIis
reset!

The element can
only be placed
once.
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8 Elements of the central module

8.14 SLOK (Safeline ok)

Toolbar

8.15

Toolbar

CAUTION

AN

8.16 Mode select (SW operating mode selector)

Toolbar

Parameter mask

SLOK x

Designati
SLOK

Hame
n H
Description

| |

Virtual 24 V

Parameter mask

241 x

Designati
241

Mame
! &
Description

| |

P> The output must not be connected to an input marker.

Parameter mask

Designat
NMODS1
Name

Description

e ]

MODESELECT Properties X

Instruction Manual SAFELINE VARIO Designer

Description

Output is HIGH if
SLVARIO is ready
for operation.

The element can
only be placed
once.

Description

The output is also
HIGH on SLOK OFF.

The element can
be used multiple
times.

Description

HIGH level on the
input switches on
the corresponding
output.

If more than one
input is actuated,
all outputs are
LOW.

52



8 Elements of the central module

8.17  Operating mode selector T

Toolbar

L

Parameter mask Description

MODESELECT T - Properties X

D it
MODST
Hame

Description

10| Timer Mode3( x 10ms)
20| Timer Mode2( x 10ms)
30] Timer Mode1( x 10ms)

Operating modes
switch with a time
delay.

Timer BA1 - 3:
Delay times

Operating modes
2 and 3 expect
enable signals ENI
and EN2.

‘ 0K H Cancel

If noinputs are

active, outputs BAI
Beispiel: and BAT1are HIGH.

If allinputs are
active, no outputs
switch.

If an enable signal
is interrupted or if
a different operat-
ing mode is select-
ed, the deselected

BA3- und EN inputs high BA output switch-

=> BA3/BAT3 active es immediately
and the BAT output
switches off witha
time delay.

EN inputs low =>

* Output BA3 switches off immediately

» Output BAT3 switches off after 10 ms

* Outputs BAl and BAT1 switch on immediately
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8 Elements of the central module

8.18 Frequency generator

Toolbar Parameter mask Symbol

J-|_|-|_ Frequency generator (100 ms) *
Designat

IF
Name

||

Description
Zeit(H) (x 100ms) Zeit(L) (x 100ms)
|1u 5
| 0K | | Cancel |

8.19 Watchdog triggers WDTR1and WDTR2

Toolbar Parameter mask

W['T Watchdog-Trigger x
| ﬁ Designati

Watchdog-Trigger 1

Hame

r Function

Description

(@) (IN3): At least X pulses per sec. at the input

1 (IN18): At least one pulse per unit of time at the input

20 Impulses per second [1...100]

‘ 0K ‘ ‘ Cancel

Instruction Manual SAFELINE VARIO Designer

Description

Pulse time (H) and
pause time (L) can
be set separately
in increments of
100 ms

1=100 ms,

255=25.5s=
maximum value

If the value O

is entered, the
output does not
switch on.

The element can
only be placed
once.

Description

Watchdog-Trigger
WDTRI1 checks
whether the
number of pulses
entered in field
"Number of pulses
/sec" was counted
at input IN8 within
one second.

The normal state
of the output is
HIGH. It switches
off if the required
number of pulses
is not reached
within 1sec. It
switches back on
if the pulses again
reach the required
number.
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8 Elements of the central module

W[.T Watchdog-Trigger
|ﬁ | Designati

Watchdog-Trigger 2

Name

Description

Function

() (INB): At least X pulses per sec. at the input

@ (IN16): At least one pulse per unit of time at the input

s0] Zeit (x 10 ms) [..255]
‘ oK ‘ ‘ Cancel
IM
Ausgang
-
T . Sy

Instruction Manual SAFELINE VARIO Designer

Watchdog-Trigger
WDTR2 checks
whether a signal
change occurs at
input IN16 in the
specified time.

The time is calcu-
lated from the
factor thatis to be
entered (from 1to
255) multiplied by
10 ms.

The normal state
of the output is
HIGH. It switch-
es off if no signal
change is detec-
ted at the inputin
the specified time
inter-val.

It switches on
again if another
signal change
occeurs.

Note:

The LED of IN8 or
IN16 on the ZMV
corresponds to
the state of the
WDTR output.
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8 Elements of the central module

8.20 Analog-OK

Toolbar Parameter mask

g

ANALOG OK properties
rD il

ANADK
Name

Description

short-circuit

240
5 open-circuit

‘ 0K ‘ ‘ Cancel

Instruction Manual SAFELINE VARIO Designer

Description

If a cross con-
nection or wire
breakage occurs
atanalog input 1
to 8, the corre-
sponding output
1to 8 switches off.

The values to be
monitored must
be entered in the
"Cross connec-
tion" and "Open
circuit" fields. The
following applies:
The entered value
must be in the
range O - 255,

corresponding to
a voltage range of
0-24V.

The element can
only be placed
once.
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8 Elements of the central module

8.21 Prooftest

Toolbar

o
v

Parameter mask

PROOFTEST Properties

- Desi

o
{U)| proorTes

Name

Description

Z (x 15 min ) L1 PROOFTEST Time
4 (x 15 min ) L2 PROOFTEST Time

‘ OK ‘ ‘ Cancel

Instruction Manual SAFELINE VARIO Designer

Description

Normal state
after PWR ON:
Outputs L1and L2
are HIGH.

After time T1
elapses, output L1
switches off; after
time T2 elapses,
output L2 switches
off.

Reset input:
Resets the time
on a falling edge.

Disab. input:
Stops the opera-
tion and restarts
it again when the
signal is removed.
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8 Elements of the central module

8.22 Poweron Reset

Toolbar Parameter mask
{!} Power on reset
N
RST POR

Name

Description

20 Pulse width ( x 100 ms)
‘ OK H Cancel
Example
8.23 Conversion factor
Toolbar Parameter mask
) COMNVERSION FACTOR Properties
¥n .
Conversion factor
Name
|
Description
|
Conversion factor
[N - |
‘ OK ‘ ‘ Cancel

Instruction Manual SAFELINE VARIO Designer

Symbol

®'n

LIRF

LIF: 10

Description

When the system
is switched on
(Power On) or the
input is actuated,
the output switch-
es to HIGH for the
duration of the
configured time.
Itis not mandatory
that the input be
wired.

The function can
be used, e.g., to
set the enable sig-
nals after switch-
ing on.

The element can
only be placed
once.

Description

A conversion
factor can be
selected from the
drop-down menu.
This appearsinthe
symbol.

The element can
only be placed
once.
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8 Elements of the central module

8.24 Adder

Toolbar Parameter mask

+ I ADDER Properties X
= Desi

S
N
|ame | ADD1

Description

Analog terminal 1 w | Value 1
Analog terminal 1 w* | Value 2
[1 [ [t | L1
I | =2 | L2
0K ‘ ‘ Cancel
Description:

Output L1 is LOW if the sum of "Value 1" and "Value 2" is less than the entered Ll
switch-off value. Output L2 is LOW if the sum of "Value 1" and "Value 2" is less than
the entered L2 switch-off value.

Text fields L1 and L2 can be overwritten and serve documentation purposes only.
"pE" in the symbol stands for "physical unit". This can be defined in the "Project -
Settings - View options" menu.

8.25 Subtracter

Toolbar Parameter mask

-— SUBTRACTER Properties *

+= Desi
| |

Name =
|| | SUB 1

Description

Analog terminal 1 w | Value 1
Analog terminal 1 w* | Value 2
[1 | [ | L1
I |2 | 2
0K ‘ ‘ Cancel
Description:

Output L1is LOW if the difference of "Value 1" and "Value 2" is less than the entered LI
switch-off value. Output L2 is LOW if the difference of "Value 1" and "Value 2" is less
than the entered L2 switch-off value.

Text fields L1 and L2 can be overwritten and serve documentation purposes only. "pE"
in the symbol stands for "physical unit". This can be defined in the "Project - Settings -
View options" menu.
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8 Elements of the central module

8.26 Absolute subtracter

Toolbar Parameter mask

ABSOLUTE SUBTRACTER Properties X
Desi

Name =
| | BSUB 1

Description

Analog terminal 1 w Value 1

Analog terminal 1 w* | Value 2

[1 [ L1 | L1
I |2 L2

oK ‘ ‘ Cancel

Description:

Output L1is LOW if the absolute value of the difference of "Value 1" and "Value 2"
is less than the entered L1 switch-off value. Output L2 is LOW if the absolute value
of the difference of "Value 1" and "Value 2" is less than the entered L2 switch-off
value.

Text fields L1and L2 can be overwritten and serve documentation purposes only. "pE"
in the symbol stands for "physical unit". This can be defined in the "Project - Set-
tings - View options" menu.

8.27 Normalizer

Toolbar Parameter mask Symbol
= NORMALIZER Properties X ST
DIN pesnt DIN

Name
) e 1200

| | Normalizer 1 20 5000
Description Of: 23
| F:2

Qi -

I -
r weight forc 5 ---
Analog terminal 1 Source
|23 Offset correction

r Sensor properties.

Weight at 4 ma,

12000 pE

Weight at 20 mA

5000 pE
r Weight force to measured force ratio

e Factor

‘ 0K H Cancel

Instruction Manual SAFELINE VARIO Designer
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8 Elements of the central module

Description:

The selected analog terminal supplies values between 4 mA and 20 mA. Each cur-
rent value is assigned a weight by the offset and the sensor data. A normalizer can
only be placed if the correspond-ing analog input was placed.

An analog input can only be deleted if the corresponding normalizer is not present
or was previously deleted.

8.28 Analog Input Comparator

Toolbar Parameter mask Symbol
- ANALOG INPUT COMPARATOR Properties X T_ Jarcq
l"_":_; Monitoring t:;
A oo ot . ol ARAL
naleg Input Comparater Q P -
Name in _.‘:'._r:l.':'.l
| Abw 0
Description Drifi--- [’:j!—
= |arct
g
1 Deviation Q%E _,ﬁ,_l‘_q,ﬁ,l
Abvws 0
[[] Manual restart with RTAN i [Z) !_
‘ oK ‘ ‘ Cancel
Manual
start-up
:5\ AIC1
Ria
ol ARAL
Description:

The AIC checks the input data of the analog termi-nals selected in source 1and 2.

In addition, a tolerated deviation of the AD con-verter values can be entered in the
sources. The monitoring for equali-ty (=) switches the output (=) if both sources are
the same within the tolerated deviation. Monitoring of the sum switches the output
() if the sum of both sources yields the value 1000 +/- the deviation. The output can
be manually switched on again with the RTAN symbol.
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8 Elements of the central module

8.29 Threshold switch

Toolbar Parameter mask

A THRESHOLD SWITCH Properties X
JL o=
Name
‘ | TSW1
Description
|Ana|ngtermlnal 1 ‘v|
Level1 (L)) ——— Level 2 (L2)
Valug Name Valug Name
[0 [[r [[ 1|l JEY |
[0 |[L12 || 2 o |22 |
[0 [[L13 [ 3 |lo |23 |
[0 EES ||+ o | [z |
[0 |[1s || 5 |[o NES |
o |18 e e ED |
[0 |17 [ 7 o |27 |
[o [|re || & |l JEE |
| OK | | Cancel
Description:

Each threshold switch can be configured with up to eight different switching
threshold pairs (L1, L2). Entering a name for these limit values simplifies subse-
quent changes and is only used to document the table values. At runtime, one of
these switching threshold pairs can be selected by means of a binary input signal
pattern on each threshold value switch. The outputs of the threshold value swit-
ches respond to the currently set limit values depending on the selected source:
as long as the input value is less than the activated limit value, the output (L1, L2)
that corresponds to the level is switched on; if greater than the limit value, the out-
put is switched off.
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8 Elements of the central module

8.30 Copier

Toolbar Parameter mask Symbol

—

_D COPIER Properties X D:]CP‘.‘I
-

Name

|| | Copier 1 Q: AMHAL
- Q-

Description

| Act: ---

|Analug terminal 1 |v| Source |

‘ oK ‘ ‘ Cancel ‘

Description:

If an input signal is applied, the copier stores the source information. An analog
input can be selected as source. If input signal = OFF, the most recently stored
value is retained. Other analog elements, such as adder, subtracter or similar, can
process the value stored in Act as input source.

8.31 RTAN

Toolbar Parameter mask Symbol
&3 RTAN X Dj Pyl

5 L]
RTAN Qi AMNAL
Hame o Ql e
| Act: ---
Description
[ | E

Description:

Acknowledgment for switching the analog inputs and the AIC back on again. With
these elements, an automatic restart can also optionally be selected. Acknowledg-
ment occurs on a falling edge. The element can only be placed once.
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8 Elements of the central module

8.32 Debounce time filter for analog inputs

Toolbar Parameter mask

LuH-‘_"m Debounce time filter for analog inputs Properties X
(Sl | Designat
Name M
| (EaLl|
Description
‘ oK H Cancel ‘
Description:

During runtime, the debounce time for the signal filter of the analog inputs can
be determined by the bit-coded input value at the gate. The element can only be
placed once.

8.33 Power control

Toolbar Parameter mask

{.lj Power-Control Properties X

1] f Designat
Name 0
[ b

i

Description

204V Lower limit value

‘ OK H Cancel

Description:

Outputs Qland Q14T are HIGH as long as the supply voltage at the central module
is between the lower and up-per limit value. Otherwise, output Q1 switches imme-
diately and output Q1+T switches after 500 ms. The element can only be placed
once.

A CAUTION

P> Please note that element RTSK is needed for switching on again.
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8 Elements of the central module

8.34 Analog step switch

Toolbar Parameter mask

vé«: ANALOG STEP SWITCH Properties X
S Desi
Name
“ | [@]sss
Description
|Analog terminal 1 |v| Source
L8 [0 | [Limt vaweLg |
L7 [0 | [Limt vawe L7 ]
L6 [0 | [Limt vaweLe |
Ls[o | [Limit vaveLs |
L4 o | [cimit valve La ]
3o | [Limit vae L3 |
2o | [cimit vaweL2 |
L1o | [Limit vae L1 ]
} OK | | Cancel I
Description:

Each level step switch can be configured with up to eight different switching
threshold pairs (L1, L8).

Entering a name for these limit values simplifies subsequent changes and is only
used to document the table values.

The outputs of the step switch react to the entered limit values depending on
the selected source: the output that corresponds to the level is HIGH if the input
value has exceeded the level. It is LOW if the next level is reached.
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8 Elements of the central module

8.35 Pulse shaper

Toolbar Parameter mask

PULSE SHAPER Properties
_| I_ Designati

Name

Description

20| (x 10 ms) pulse length

@) pulse time starts with a rizing edge

) pulse time starts with a falling edge

[ o ]

Cancel

8.36 Current monitoring

Toolbar Parameter mask

rD

i@: Current monitoring Properties

]
Current monitoring 1

Name

Description

{

100 (mA) Maximal value

50 | (mA) Minimum value

4 (mA) Residual Current

|

Cancel

Instruction Manual SAFELINE VARIO Designer

Symbol

Description

The outputis HIGH
for the parame-
terized time if a
positive or nega-
tive edge change
occurs at the
input.

The pulse length

can be set from
3ms to 1000ms.

Description

This element com-
pares the current
| measured at
outputs Oland/or
02 of the central
module with the
entered limit val-
ues and switches
the corresponding
outputs.
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8 Elements of the central module

8.37 Binary coder

Toolbar

Parameter mask

[EXYX)
o2
+4

Binary Coder-1 Properties X

rD i
Bin-C1
Name

|

Description

E If several inputs are active, the most significant input will be evaluated.

‘ 0K Cancel I
L

H4 Y3
H3 Y2
worl

The binary coder converts decimal numbers from O - 15 to binary code. Inputs
X1 - X15 correspond to decimal numbers 1 - 15; no input corresponds to decimal
number O. Outputs YO - Y3 corresponds to values O - 3 of the binary number.

Description:

If multiple inputs are active, no outputs switch. This behavior can be deactivated
with the checkmark. If this is set, only the highest-value input is evaluated.

8.38 Binary decoder

Toolbar

Parameter mask

FIZ1]
=2
L3

Binary Decoder-1 Properties X

Desi
Bin-D1

Name
!

Description

OK Cancel

Description:

The binary decoder converts binary numbers to decimal numbers from O - 15.
Inputs XO - X3 corresponds to values O - 3 of the binary number. Outputs YO - Y15
correspond to decimal numbers O - 15. Decoding does not occur until input EN
(enable) is available.

Instruction Manual SAFELINE VARIO Designer
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8 Elements of the central module

8.39 Switch1of?2

Toolbar

Parameter mask

fi t
E

SWITCH 1 AUS 2 Properties

Desi

MName

Description

Cancel ‘

8.40 Serial diagnosis

Toolbar

Parameter mask

s

Lo

SERIAL DIAGMOSIS{IOT) Properties

- Desi

Mame
I

Description

r Global parameters.

[] Single wire diagnosis

255 (x5ms)Repetition

@ Dina diagnosis ") PLC diagnosis

l:lj Time per bit length

sCN

w M 2o

T
5 SC15

o e |
roser ]

e ]

Cancel ‘

Description:

Description

If input S is HIGH,
the state of input
Bis replicated on
output Y.

If input S is LOW,
the state of input
Alis replicated on
output Y.

The SDIAG provides the input signals in serial form at the output |01 of the central
module. The telegram length per element is 40ms (5ms per input) plus a start bit
of Sms length. To extend this time unit, select PLC diagnosis. The repetition rate

can be set to a maximum of 1.2s.
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8 Elements of the central module

The telegram length depends on the placed number of SDIAG blocks.

Telegram length = start bit + number of SDIAG x 8 x time per bit length

Startbit 5ms

MO T MmN O Mo; T MmN o NMOUnT MmN O ™en T MmN oo

SDIAG4 SDIAG3 SDIAG2 SDIAG1

Example

SERIAL DIAGMOSIS(IO1) Properties X

di 160 h: A0
7:5C17

6i5C16
5i5C15
4:5C14
3i5C13
2:5C12
1:Bit 1

- Desi

Name

Description

r Global parameters:

TE0000

(@ Dina diagnosis ) PLC diagnosis

[] single wire diagnosis 0:Bit O
30 (x5ms Repetition .
Fig. 8-4

l:l:l Time per bit length

o SC10 4 SC14

1: SC1 5 SC15

2 5C12 [ SC16

3 S5C13 T SC17

‘ 0K H Cancel ‘
Fig. 8-2

The global parameters apply to all SDIAG blocks. The names of the blocks and the terminals can
be assigned separately for each block (Fig. 8-2). In the application, terminals 5-7 of the SDIAG2
(Fig. 8-3) and terminals 5 and 7 of the SDIAG] (Fig. 8-4) are connected.
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8 Elements of the central module

) S

Repeat rate 150ms

A\

Instruction Manual SAFELINE VARIO Designer

After the start bit, the state of the terminals
7 to O of the SDIAG2 and the SDIAGTis queried
and passed on in series to the output I01.
This sequence repeats every 150ms.

A sequence looks like this:

Startbit Sms
SDIAG2:17,16, 15 3xSms =15ms
SDIAG2:14,13,12,11,10  5x5ms =25ms
SDIAG1: 17,16, 15 3x5ms =15ms
SDIAGI: 14,13,12,11,10  5x5ms =25ms
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9 Inputs of the SL VARIO modules

Each SL VARIO module has a different number of inputs. These can be used

+ asdigital, safe inputs|, 10
* for evaluating 2-channel sensors
* as ANA analog inputs

0.1
Module
DNSL-

ZMV 1
ZMVK |01
ZMVD I

n7
101
ZMVD2 11
n7
133
101
DSV ]
DRV 1
BIV I
INV 1
101
oV ]
RMV 1

2 13 14
102 103 104
2 183 14
N8 N9 120
102 103 104
2 183 14
M8 19 120
134 135 136
102 103 104
2 13 14
2 13 14
2 183 14
2 13 14
102 103 104
2 13 14
2 13 14

Instruction Manual SAFELINE VARIO Designer

16

16
122

16
122
138

Inputs / inputs-outputs

7 18 19 10

7 18 19 1110
123 124 125 126

7 18 19 10
123 124 125 126
139 140 141 142

7 18

7 18

7 18

7 18 19 10

7 18

7 18

I

m
127

m
127
143

I

Inputs of the SL VARIO modules

12

112
128

n2
128
144

112

Overview of the inputs of the SL VARIO modules

113

113
129

113
129
145

na

14
130

14
130
146

115

115
131

115
131
147

116

116
132

116
132
148
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9 Inputs of the SL VARIO modules

FBV* n 12 18 14 15 16 17 I8

*) FBV stands for all fieldous modules

The parameter mask of the inputs contain the following information /parameter fields

* Element name, module name and slot number of the module

* Name (max. 8 characters)
* Description (max. 80 characters)
+ Terminal designation (max. 12 characters)

9.2 Digital inputs

Mechanically influenced switch-on times can be taken into account with the "Debounce time"

parameter. The following selection is available:

* 4ms
e 16 ms

* 16 ms clocked (I1to I8 of the central module only, forced dynamic sampling

by connecting the input to a clock output of a VARIO module)

Toolbar Parameter mask

IN

rD

Name
[Auto IE

Description

‘Automat\kbetneb |

r Terminal d Debounce time

() 4ms

IN1 ‘Fragabe @ 16ms

() 16ms clocked

o]

Input SLVario-ZMV 0 X

Instruction Manual SAFELINE VARIO Designer

Symbol

Automatikbetrieh
ZMY 0

IN1.Freigabe

Description
Digital input
INT with
- Name

- Terminal
designation

- Debounce time

The description

appears when the

mouse is moved

over the symbol.
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9 Inputs of the SL VARIO modules

9.21 Configurable inputs/outputs

Some modules of the SL VARIO series have configurable inputs/outputs, so called IOs.
They can be used as inputs or outputs. They are configured in pairs.

Toolbar Parameter mask

Output SLVario-ZMV

IN

Designation
101
Name

‘Tur 1

Description

[Tur 1 geschlossen

Terminal: 101

Name zu|

Terminal: 102

Name
(@ Static output

() Clocked output pair

CAUTION

Symbol

Tor 1 geschlossen

My 0

P> The I0s can only be configured pairwise as inputs or outputs. (Fig. 9-1)

Description
Digital input
101

The I0s do not
have a negated
output on the

central module.

Mixed operation (e.g., |01 as input and |02 as output) is barred by the Designer.

Instruction Manual SAFELINE VARIO Designer
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9

9.3

Inputs of the SL VARIO modules

Analoginputs

Inputs I1to I8 can be used as safe analog inputs on all central modules. These can be used for voltage

evaluation from O to 10V, for current evaluation from 4 to 20 mA or for safety mat evaluation.

Used analog inputs are no longer available as digital inputs.

Module

DNSL-
ZMV
ZMVK

Toolbar

Analog inputs

Parameter mask

e

L |

AMNALOG Properties

- Desi

Name

Description

Terminal designation

[¥]0-10v 0.0 Maximal value
[]4-20ma 0.0 Winimum value

‘ [] Manual restart with RTAN

‘ 0K ‘ ‘ Cancel ‘

Automatic start-up

The output is HIGH if the voltage value
connected via input 1 lies between
the entered "Minimum value" and
"Maximum value". Switching on again
occurs automatically.

Spann |
2.5-8Y

ZMv 0

ANAL, Spannung

Instruction Manual SAFELINE VARIO Designer

Manual start-up

The output can be manually
switched on again with the
RTAN enable symbol.

i ’ -
[fnd
ANAL
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9 Inputs of the SL VARIO modules

9.4  Analoginputs for safety mats

The analog inputs can be used by up to eight short-circuit-forming safety mats. Shutdown does not

occur until the voltage measured at the input is outside of the permissible range. Switching on again
occurs automatically. If automatic switching oniis to be prevented, the RTSM enable symbol is needed.
The reset command must occur by means of an edge change and can only be performed on a pressure-

free safety mat.
Toolbar Parameter mask Symbol Description
Safety mat SLVario-ZMV 0 X o [.ﬂ The output is HIGH
; 5M1,Schaltmatte if the Safety matis
Name pressure-free and
MA 1 changes to LOW if
Deseription | the voltage value
connected via
r Terminal designaton — Em— o
) input I1exceeds
SM1 G or falls below the
permissible voltage
[Seneer propertes range of 9.4V
® (K) 8K2 Short-circuiting SM
) (R) Resistive SM to14.1V.
r Turn-off delay
2 (x10 ms) Turn-off delay

9.5 Inputs for speed monitoring via initiators

Inputs 19 to 116 can be used for speed monitoring on the central module. The drive speed is captured
by means of proximity switches with 180° phase shift or an HTL measurement system. A detailed
description can be found in chapter "Speed monitoring".
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10

10

10.1

10.2

Outputs of the SL VARIO modules

Outputs of the SL VARIO modules

Each SL VARIO module has a different number of safe outputs. A distinction is made here between:

+ Semiconductor outputs O

» Configurable inputs/outputs 10
* Contact outputs K

* Analog outputs ANAO

Overview of the outputs

The following table lists the available outputs and inputs/outputs on SL VARIO modules.
The outputs in bold text can be configured as clock outputs.

I\g?\lcgjf Outputs/In-Outputs
ZMV 01 02 03 04 05 06
ZMVD 101 102 103 104
ZMVD2 K1 K2
ZMVK 01 02 03 04 05 06
101 102 103 104
K3 K4 KS K6
DSV o1 02 03 o4 05 06 o7
DRV 01 02 03 04 05 06 o7
BIV o1 02 03 04 05 06 o7
INV 101 102 103 104
[0)V} o1 02 03 o4 05 06 o7
RMV K1 K2
NIV o1 02 03 04
SIv o1 02 03 o4

The parameter masks of all outputs contain the following information/parameter fields
* Element name, module name and slot number of the module

* Name (max. 8 characters)

* Description (max. 80 characters)

« Terminal designation (max. 12 characters)

Semiconductor outputs

Semiconductor outputs can be defined as

* Static output: positive-switching safe output

» Dynamized output: positive-switching safe output with test pulse

* Clocked output pair (see overview of the outputs): positive-switching safe output with test pulse.
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10 Outputs of the SL VARIO modules

10.2.1

Toolbar

E

10.2.2

Toolbar

Static semiconductor output

Parameter mask

Output SLVario-ZMV

Designation
o1

Name
[Venti 1

Description

’VEMI\ offnen

Terminal: 01

Name Ventil auf

Terminal

Name

(@ Static output

(_) Dynamized output

Dynamized semiconductor output

Parameter mask

F

Output SLVario-ZMV

Designation
01

Name
[venti2

Description

[Venti offen

Terminal: 01

Name Ventil zu

Terminal

Name

() Static output
(@ Dynamized output

Instruction Manual SAFELINE VARIO Designer

Symbol

-Ventil 8ffnen
zZMy 0

|-l O1.ventil auf

_
| +—Jl ©1.einfach

Symbol

ZMy 0

|- —Jl| O1.ventil zu

Description

Safe semiconduc-
tor output Ol with

- Name
- Terminal
designation

The description
appears when the
mouse is moved
over the symbol.

Simple semiconduc-
tor output, static

Description

Safe semicon-
ductor output,
dynamized

The "Dynamized"
parameter appears
in the symbol as
OSSD.

C-SSDE I
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10 Outputs of the SL VARIO modules

10.2.3

Toolbar

Clocked output pair

Parameter mask

E

Output SLVaric-ZMV

Designation
101

Name

[Tait

Description

Terminal: 101

Name Takt 1

Terminal: 102

Name Takt 2| ‘

() Static output

(@ Clocked output pair

Symbol

. s
o

10.3 Safe contact outputs on DNSL-ZMV

The SL VARIO ZMV has two contact outputs, each with one safe NO contact.

Toolbar

Parameter mask

KM Properties Slot 0

Desi

K1
Name

Description

13
14 ]
[[] 1-channel delay of S0ms

Instruction Manual SAFELINE VARIO Designer

b (L

102, Takt 2

101, Takt 1

Description

Clock outputs
101/102

The "Clocked"
parameter is visible
in the symbol.

"

Description

Contact output
K1 with a safe NO
contact

One-channel
delay of 50 ms

This can be useful
for high pickup
currents to pre-
vent sticking of
the relay contacts.

A relay contact
then switches
with a delay.
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10 Outputs of the SL VARIO modules

10.4  Safe contact outputs on DNSL-ZMVK and DNSL-RMV

When using the DNSL-ZMVK or -RMV module, four additional outputs, each with two safe NO

contacts, are available.

Toolbar Parameter mask

#’ | KM Properties Slot 0
.| I

K3
Hame

Description

33

34 ]
43 ]
44

[[] 1-channel delay of S0ms

Instruction Manual SAFELINE VARIO Designer

Symbol

Description

Contact output
K3 with two safe
NO contacts.

One-channel
delay of 50 ms

This can be useful
for high pickup
currents to pre-
vent sticking of
the relay contacts.

A relay contact
then switches
with a delay.
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n Timers

11 Timers

Timers are selected from the toolbar of the central module.

The following types are available:

* with one input

+ with four inputs

+ switch-off delayed
* switch-on delayed

The following conditions apply for the timers:

+ Times are possible in the range from 1to 300 s.
* For timers with four inputs, prioritization is as follows: t3>t2>tl > t

* The set time starts following an edge change at the t-terminal.
The off-delayed timer expects a negative edge change;
the on-delayed timer expects a positive edge change.

1.1 Off-delayed timers

Toolbar Parameter mask

Timer
Desi

TE1
Name

Description

Typs B1

() Switch-on delayed

@ Switch-off delayed

L

400

ox |

Cancel ‘

Instruction Manual SAFELINE VARIO Designer

tif=): 2.0
t2(s): 2.0

Description

In the normal state,
the output is HIGH.
A negative edge
change atinput t
starts the time.

After the time
elapses, the
outputis LOW.

If multiple inputs
are wired, prioriti-
zation applies.

If tl, t2 and t3
are not wired,
the timer counts
down from t.
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n Timers

Toolbar Parameter mask

5 Timer

0 .
TE1A
Name
|
Description
Typ B1

1.2

Toolbar

) Switch-on delayed

@ Switch-off delayed

=t

‘ 0K

Cancel

On-delayed timers

Parameter mask

€

Timer

TEZ
Name

Description

- Typ

@) [Switch-on delayed

() Switch-off delayed

M

200

400

500

0K

Cancel

Instruction Manual SAFELINE VARIO Designer

tiiz): 2.0
t20s): 3.0
t23(s): 4.0

Description

Single timers
have only one
input.

Description

In the normal
state, the output
is LOW. A positive
edge change at
input t starts the
time. After the
time elapses, the
outputis HIGH.

If multiple inputs
are wired, prioriti-
zation applies.

If tl, t2 and t3 are
not wired, the
timer counts
down from t.
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n Timers

Toolbar Parameter mask
5 Timer
0 -
TE1A
Name
|
Drescription
FTyp B1

.21

Example Timer

Input IN4 is wired. The time stored there is entered in the timer (blue). If a positive edge change
now occurs via input ING, output O4 switches on after 2.0 s.

@ [Switch-on delayed

() Switch-off delayed

M

‘ 0K

Cancel

Example on-delayed timer

Instruction Manual SAFELINE VARIO Designer

Description

Single timers
have only one
input.
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12 Counter

12 Counter

Counters are selected from the toolbar of the central module. The following conditions apply:

+ Counter values between 1and 30000 are possible.

* The normal state of the output is HIGH.

* Before each count process, the count value must be reset via the Reset input.

* The count direction can be selected via the wiring.

* The count process must be enabled via the Enable input.

* Upward counting: The output switches off if the entered count value is reached.
» Downward counting: The output switches off if zero is reached.

* When counting upward, the counter continues to count upward after the output is switched off.

* The count direction can be changed while counting.
Toolbar Parameter mask

Counter Properties CT1 X
Desianati
CTi

Name
| m

Description

| | Freigabe
Buffak

20 Count value Impuls

‘ o H Cancel ‘
Reset input: Enable: Up/Down: Pulse:
Upward counting: HIGH: Count Input for
Counter is set to Count process direction count pulse
"o" enabled

HIGH: Upward

Downward LOW: Stop the counter
counting: Counter count process.
is set to counter LOW: Down:
value ward counter

Instruction Manual SAFELINE VARIO Designer
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12 Counter

12.1 Example of a counter

IN3 specifies the "upward counting" count direction. The count value is reset to O by means of a
one-time signal on the Reset input. (Fig. 12-1)

Fraigabe
Auffab

O1.2W erreicht

Fig. 12-1

IN2 starts the count process. The frequency generator generates the count pulses. The count
value is increased by one on each pulse. (Fig. 12-2)

Reset

Freigabe
Aufinb

Q1.2 erreicht

Fig. 12-2

After the count value is reached, output O1 switches off. The counter continues to count as long
as the Enable signal is applied. (Fig. 12-3)

Rezet

Freigabe
Auffab

O1. 2w erreicht

Fig. 12-3
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13 Safety circuits

13  Safety circuits

Digital outputs are available on the SL VARIO modules for the realization of safety circuits, such as
an EMERGENCY stop, safety doors or light curtains.

A number of parameters are available for configuring safety circuits. With these, you define the
type of control and type of acknowledgement. A detailed description of the parameters can be
found in chapter "Configuring the safety circuits".

Toolbar Parameter mask

& Safety circuit SLVario-ZMVK 0
Designati

SK1
Hame

Description

Terminal d

r Pictur

a Emergency stop

() clocked, Cross-connection proof

E1/E2 normal state after PWR-ON
® required
") not required

") 4ms Debounce time

B2 M2 ’7 E Safety door
QN3 Qui @ Enabing switch
] Liont grid
rE1/E2 activation rAckn
() static I r with input @
() antivalent I () with terminal IN3

) with faling edge
() with high level

") 500 ms buffer

() automatic, without acknowledg. ..

(@) 16ms Debounce time (@) no buffer

13.1 Configuring the safety circuits

Designation

* Name (max. 8 characters)

* Description (max. 80 characters)

« Terminal designation (max. 12 characters)

Picture

N3, Quit

Description

Safety circuit SCI
with static control
and acknowledge-
ment.

The output
switches onif the
conditions for
the safety circuit
are satisfied. See
Hardware in the
Help system

Upon shutdown of
the safety circuit,
diagnostic output
D is activated.

Depending on the type of safety circuit, a symbol can be selected for emergency stop,
safety door, enabling switch or light curtain.

E1/E2 activation
+ static

* antivalent

+ clocked,

cross-connection proof

Instruction Manual SAFELINE VARIO Designer

Control signals E1and E2 are applied statically.

Control signals E1 and E2 are switched antivalent.

The control signals are clocked. The clock signal must be
generated by a clocked output pair on an SL VARIO module.
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14 Two-hand control

E1/E2 normal state after PWR-ON

* required: After the system switches on, the safety circuit must be switched off
and back on again to test the safety circuit.

* notrequired: After the system switches on, the safety circuit does not need to be
switched off and back on again.

* Debounce time Debounce time of inputs E1/E2 and Q. For clocked safety circuits,
only a debounce time of 16 ms is possible.

Acknowledgment
*  withinputQ The acknowledgement input can be freely selected.

* with terminal INx Depending on the safety circuit, the next free input after the control
inputs is used as acknowledgement input. This reduces the number
of safety circuits by one.

* automatic, The safety circuit has no acknowledgement input.
without acknowledg.

* withfalling edge Acknowledgment takes place on a falling edge
at the acknowledgement input.

*  with HIGH level Acknowledgment takes place on a HIGH level,
which may be applied constantly.

» 500 ms buffer The acknowledgement signal is stored for 500 ms. If activation occurs
< 500 ms after acknowledgement, the switching output switches on.
If activation occurs after this time, the output does not switch.

* no buffer The acknowledgement signal is not stored.

CAUTION

A P> The "emergency stop" function requires an acknowledgement input and selection of the
"no buffer" acknowledgement.

13.2 Logic diagram symbols of the safety circuits

The configuration of the safety circuits is graphically depicted in the symbol.

Static activation Antivalent activation Clocked activation
without acknowledgment Acknowledgment with Acknowledgment with
HIGH level falling edge

ZMY ZMY
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14 Two-hand control

14 Two-hand control

A two-hand control can be realized on the modules of the SL VARIO series through permanently
defined inputs.

Toolbar Parameter mask Symbol Description

1 1 Twao-hand contrel properties * TWO'hand
pesi A control

Name The output
|Zweihand| . P .

S switches if
escription

| | the activation
conditions are

r Terminal designati Debounce time
. wo [ ]9 satisfied.
a1 IN2 ® 16ms A
I See Hardware in
= ool he Help system
Qa2 N4 t e ep y

14.1 Configuring the two-hand control
Designation
* Name (max. 8 characters)

+ Description (max. 80 characters)
+ Terminal designation (max. 12 characters)

Debounce time

* Debounce time of inputs E1/E2 and Q1/Q2.
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15 Scanner

19 Scanner

This function can be used for, e.g., area scanners. Depending on its speed and the configured fre-
quencies, outputs V1to V4 switch. Two scanners are available. The speed is captured via inputs |9
to 12 for scanner 1and inputs 113 to 16 for scanner 2. These inputs are then no longer available as
digital inputs or for speed monitoring via initiators.

Toolbar Parameter mask Symbol Description

si.VawPayammvs | | ‘ X == OUtpUtS V'l to V4

¥ i na switch depending
oo [z S —e SiC13: 5000 on the defined
o ‘ [ ] Deserinton SiC12: 3000
- SC11: 2000 frequency ranges.
[T | — ‘ W See chapter
:5 U:ﬁr::‘mmmm — -] "Configuration"

sc1t 2000 Hz
Rotary encoder @ |1 Inc/Rev

Avtomatic mode (SC13) 1 P
Special op. mode (SC12) 1 o
® Manualy Setup moge (sC11) 1 P
© Machine data Tokrance 0 %

[IOITHE

o
2
o

15.1 Configuring the scanner
INFO1

* Name (max. 8 characters)
* Description (max. 80 characters)

Current values

Enter frequencies SCI11, SC12, SC13 or SC21, SC22, SC23 with which the measured speed is to
be compared. Alternatively, the frequencies can be calculated using the "machine data" function.
See also chapter "Speed monitoring".

DNCO combination

It is possible to store the frequencies in a separate DNCO SCANNER table. These frequencies are
then selected either via defined inputs on the module or via the DNCO multiplexer. See chapter
"DNCO function".

The outputs of the scanner switch according to the following logic:

Vist<SCI1 SC11<Vist<SC12 SC12<Vist<SC13 Vist>SCI13
v4 0 0 0 1
V3 0 0 1 0
V2 0 1 0 0
Vi 1 0 0 0
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16 AOPD (Active Optoelectronic Protective Device)

16 AOPD
(Active Optoelectronic Protective Device)

With the AOPD element, active optoelectronic protective devices (AOPD) of type 2 (periodic
testing necessary to detect a dangerous failure) can be reliably evaluated and operated.

The AOPD is supplied with power via the hardware output (102, right); feedback takes place via
the input (101, left). Testing is adjustable. A restart interlock with either static or falling edge can
be configured.

Toolbar Parameter mask Symbol

AOPD Gate Properties x - :” The Output swit-
rD .= i 101, A\ 102,
AOPD1

ches off in the
T“"“* _— event of a mal-
]

Description fU nCtiOn or
\ | interruption of

Description

r Terminal

N0 ) ]
otz [

the protective
device.

Ackn It switches on

® with input @ ) with faling edge again either

(" automatic, without acknowledg.. (@ with high level v automatica”y

— or after acknow-
[ ] x25ms)=10.0msPulsetine Iedgement via
[ Jix25me)-25ms Breaktime input Q

‘ 0K | ‘ Cancel

16.1 Configuration

Designation

* Name (max. 8 characters)
* Description (max. 80 characters)
+ Terminal designation (max. 12 characters)

Acknowledgment

*  withinputQ
* automatic,
without acknowledgement
* withfalling edge
*  withHIGH level

The acknowledgement input can be freely selected.
No acknowledgement input necessary.

Acknowledgment takes place on a falling edge at the Q input.
Acknowledgment takes place on a HIGH level at the Q input.

Time

Setting for testing with pulse and pause time.
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17 1of N

17 1ofN

The element ascertains a three-digit output signal pattern from an eight-digit input signal pattern.

Toolbar

Parameter mask

v/

1 0F N Properties

Designiati

1ofN1
Name

Description

Cancel ‘

Output Q1
is HIGH if

one input is HIGH
and seven inputs
are LOW

oder

allinputs are LOW.
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Output Q2
is HIGH if

oneinputis
LOW and seven
inputs are HIGH

oder

allinputs
are HIGH.

g
7
&
5
4
3
Z
1

Output Q3
is HIGH if

allinputs
are HIGH.
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18 Cams

18 Cams

Cams define work areas. These work areas can be monitored in combination with an SL VARIO
SIV module and an SSl encoder. The toolbar of the central module includes 64 cams. In the
parameter masks, the areas are defined by specifying the increments that may be traveled.
The corresponding SIV module returns the traveled actual values.

Toolbar Parameter mask Symbol Description
T SSl-Cam Properties X Eﬁ;;‘;en L Limit values
NOG| | jossns e -
CAM 1 Enter the limit
Name mm Ist: -
| Hoe Frea i values that are
Description to be monitored.
| |
Slot
Upper limit ] 25000 Select the SIV
Lower limit [... 15000 mOdUIe.
Shot SW 1 v
Erooser ] ST
Select the encoder
o5 ‘ ‘ e ‘ interface.
The output (Range)

is HIGH if the axis
moves within the
lower and upper
limit value.
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19 Door element

19 Doorelement

With the door element, it is possible to realize the logical control of a door release (magnet)
via a request and enable input (e.g., safe standstill) as well as an acknowledgement input
(after closing the door).

If a signal lamp is present for the door, the states of the door element (request = flashing;
released = continuous light) can be visualized for the operator by integrating a logical clock

generator.

Toolbar

fic§

Parameter mask

Door element

Designat

DOOR1
Name

Description

‘ 0K ‘ ‘ Cancel

Instruction Manual SAFELINE VARIO Designer

Example:

Symbol

Description
Inputs:

BL
for clock generator

SS
safe standstill

QT

acknowledge

AN
request

Outputs:

ML
signal lamp

MF
magnet release

1. Request with falling edge on ON
- ML flashes

2. Safe stop pending
- MLon, MFon

3. Acknowledge with falling edge on QT
- ML off, MF off
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20

20

20.1

Safe brake test SBT

Safe brake test SBT

The "Safe brake test" (SBT) function module can be used to test the brakes of gravity-loaded

(vertical) axes (in the version for constructional applications, with two holding brakes) for safe
function. This test is intended to represent the start condition for automatic operation and can be
repeated cyclically during operation.

Following activation of the test, a sequence of steps is executed in the function element that
actuates the individual brakes and monitors their feedback as well as the safe standstill of the
measurement system during the process. Testing and stabilization times canbe setina
parameter mask.

Following successful execution, automatic mode is enabled. In the event of an error, the test
aborts after the largest entered time has elapsed twice. In rack diagnostics, the faulty test step
and, thus, the possible cause of the problem can be localized.

Toolbar

Parameter mask

(@)

Safe brake test Properties

Desi

Symbol

SBT1
Name

Description

1 (x10ms) Stabilization time (T1)
] (x10ms) Testing time (T2)

‘ OK ‘ ‘ Cancel

Start conditions

N

Input FRG1 must be HIGH.
Input RESET must be LOW.
Input DZU-OK (safe standstill) must be HIGH.

the inputs RFK1 und RFK2 (feedback circuits for brake 1and 2) must be LOW.

Description

Enter the
stabilization
and test time.

Appearing in
the symbol are

T1: Stabilization
time

T2: Test time

Step: Test step

Timeout:

2xT1or 2xT2

* Once all conditions are satisfied, the test cycle can be started with a falling edge
on the START input. = Output BTakt (brake test active) is HIGH.

» If conditions 1to 3 are not satisfied, the test cycle cannot be started.
* If condition 4 is not satisfied, the test cycle starts and BTaktiv is HIGH.
At the end of the timeout, output ERR is HIGH.

Instruction Manual SAFELINE VARIO Designer
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20 Safe brake test SBT

20.2 Possible error states during the test process

1. Axis moves from safe standstill (input DZU-OK is LOW)

during the testing time
during the stabilization time
Interruption of the test process, output ERR is LOW, BTaktiv is HIGH.

Enable FRG1is discontinued
Interruption of the test process, output ERR is LOW, BTaktiv is HIGH.

Feedback from holding brakes faulty

v @ vy Y

Interruption of the test process after timeout has elapsed,
output ERR is HIGH, BTaktiv is HIGH.

A restart following an interruption is not possible until after negative edge triggering

of the RESET input!

20.3 Brake-test test steps
Step Meaning Expectation
(0] Enables and START aktive Input FRG1 and start are HIGH

Wait for falling edge on the
start input

Start input switches
from HIGH to LOW

2 Check DZU ok Input DZU OK is HIGH

3 Check RFK feedback circuits ~ RFK1and RFK2 are LOW
4 Open holding brake 2 Output HB2 is HIGH

5 Check feedback circuit RFK2  Input RFK2 is HIGH

6 Testing time running out

7 Close holding brake 2 Output HB2 is LOW

8 Stabilization time running out

S Check DZU ok Input DZU OK is HIGH
10 Check RFK feedback circuits ~ RFK1and RFK2 are LOW
1 Open holding brake 1 Output HB1is HIGH

12 Check feedback circuit RFK1  Input RFK1is HIGH

13 Testing time running out

14 Close holding brake 1 Output HB1is LOW

15 Stabilization time running out

16 Check RFK feedback circuits ~ RFK1and RFK2 are LOW
17 Brake test OK Output BTIO is HIGH

Instruction Manual SAFELINE VARIO Designer

Fault

ERR

(Timeout) + ERR

(Timeout) + ERR

ERR
(Timeout) + ERR

(Timeout) + ERR

(Timeout) + ERR
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Synchronous comparator

Synchronous comparator

The synchronous comparator monitors the synchronization between two drives. The drive movements
are captured via the central module or the DSV speed module. Both measurement systems must
be connected to the same module. Measurement ranges from 500 Hz to 250 kHz are possible.

Unequal input frequencies, such as may occur when using gears, can be compensated for with
the two correction factors Fl and F2.

Permissible deviations when comparing the synchronization of the two speeds are defined using
the tolerance values. Here, the tolerance is calculated with the speed on encoder input 1, i.e.,
synchronization is ensured even if the speed on the second encoder is smaller by T-down or larger
by T-up than the speed on the first encoder input.

A speed limit value G1 or G2 can be preset for each drive. If this is exceeded, the respective output,
Glor G2, switches off. The correction factor is not taken into account with these parameters.

By entering a turn-off delay, you can avoid undesired shutdowns on drives that are not jerk-free.
When comparing two speeds on the central module, the turn-off delay should be at least twice as
large as the refresh/cycle time on the speed monitor.

Toolbar Parameter mask Symbol Description
Synchronous comparator Properties x 3 0
" petor Prper avame Q1
Rl i Speed source 1
Synchrenous comparator SCMP 1 Q2 ZMY 0 3
o, 5 ENCD F1:
Name F2: 15 .
C ] T-Upi5 % Correction factor 1
Description LE?-WH' =%
| Lo Q2:
Speed source 2
T - h2s
I Fector  ue Correction factor 2
e 5000) Limit value (Hz) [ oo ez
T-up/down:
Tolerance
Tolerance (%) Down OUtpUtS!

5|  (x10ms) Turn-off delay

[] Manual restart with RTDS

(=) Drives run syn-
chronously within
| ox | | — the tolerance

(=) Drive 2 runs
slower thandrive 1.
Up tolerance is ta-
ken into account.

Gl and G2 switch
off if the configured
limit values Gl and
G2 are exceeded.
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22 SSl terminals

211 Configuration

Designation

P> Name (max. 8 characters)

P> Description (max. 80 characters)

P> Slot Select the speed monitoring module.

P> Encoder Select the encoder inputs.

P> Factor Enter the correction factors for speed ratios not equal to 1.
P> Tolerance up Select the permissible upward tolerance.

P> Tolerance down Select the permissible downward tolerance.

P> Turn-off delay Enter a factor for the turn-off delay.

P> Manual start-up with RTDS If the checkbox is selected, the outputs cannot be restarted

until the RTDS acknowledgement element is set.

22 SSlterminals

The SSl terminals are needed if an SIV module with SSI encoder is used.

These perform the following functions:

* 24V supply of the encoders

 Set the reference point

* Report error states to the measurement system
* Detect conditions

Toolbar Parameter mask Description

UBI1:

Switch on
24V supply
of encoder 1.

S SI SSl-Terminals *
= besignat

uB1

N
ame SSI
|\ [0+

Description

UB2:

Switch on
24V supply
of encoder 2.

Quitl:
Set reference
points - encoder 1.

Quit2:
Set reference
points - encoder 2.
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22 SSl terminals

Toolbar

ERR-MESS:

Res:
Not yetin use

Encoder:
HIGH level if
measurement
system ok.

Instruction Manual SAFELINE VARIO Designer

Parameter mask

Tof N:

HIGH level if at
least one cam
of this module is
in the specified
range.

Synchron

HIGH level if

the condition for
synchronization
or total length

is ok.

Description

A The reference
points must be set
with a pulse that
may be applied for
up to 3s!

ERRI:

Error at measure-
ment system -
encoder 1

ERR2:

Error at measure-
ment system -
encoder 2

A Switching

the outputs
back onrequires
the RTDS ack-
nowledgement
signal.

97



23

23

23.1

23.11

Module parameters

Module parameters

In the module parameters, you can view and edit module-specific settings, create frequency
tables and define cam parameters.

Call up the parameters with the "T" key or via the "Parameters" - "Tables" menu.
The parameters are divided into 4 groups: (Fig. 24-1)

Settings: these are module-specific

DNCO: Frequency tables

DNCO-SCANNER: Frequency tables for scanners
Cams

Detailed information on the module-specific settings is provided in the following chapters.

Central module settings

In Fig. 24-1under "Settings", select the central module. Additional parameter tables are displayed.

ZMV parameters
Name SLario Parameters X
Max' ]2 Characters ‘ Seftings H DNCO H DNCO-SCANNER ” CA |
st Parameters | Connection terminals_|  Connection terminals-2_ | Refresn |
Autostart o o] Hame T
If this function is activated, the ; % : ||| Qv
SLVARIO system is immediately N | L
. . Extension for ICC (Inter central module i
ready for operation following trans- o ] vaend i s o
mission of the application. Otherwise, ZS % s
the operating voltage must be briefly T a5 il s ]| e
switched off (approx. 2's). e[ ||nommgsw [ — [v] 01 sokuon || [ =[] vesetew
09 l:l nt:mutngaaar. [ —  [w] (]| Selection
oo . 12 Muting addr. —_— - |:| Selection
Verification I | | = e
If this function is activated, a check . i = M
1 12 l:l 15 Muting addr. | — +| ]| selection
is performed after transmission of [ ] ||nemngass [ —  [] O] selecton
the application to determine whether o I
the entire data set was transmitted.
This increases the transmission time. | o | feree
SLOK delay (s) Fig. 24-1

Turn-off delay time (1s - 25 s) of all
of the system's outputs after
an internal or external error.

ZMV to IZK extension
Advanced CAN addressing
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23.1.2

Module parameters

Muting

This option is used to mute function
modules over inputs 19 to [16. You can
find further information in chapter
"Muting".

SW

Muting via software bits. No inputs
are required. You can find further
information in chapter "Muting".

Reset ZM

(Fig. 24-2)

Select an input I1to 116 with which
you restart the central module in the
event of a SLOK OFF. In normal ope-
ration, this input remains available as
a digital input.

Deselect with selection "--".

Connection terminals

In the "Connection terminals" area
(Fig. 24-3), you can assign the 12-
character designations for the input
and output terminals of the module.
These are displayed in the symbol.

My 0

NS Tiire 1 %

Instruction Manual SAFELINE VARIO Designer

-
— 113 Mute-Adr. - w | []| Ausw
11
I:l 114 Mute-Adr. - w | [ ]| Ausw
e I:l 115: Mute-Adr. - w | ]| Ausw
13 |:| ne:Mute-Adr. | — |w|[]| Ausv
14 \—‘
INS | »|Reset zu
LJIN1
N2
IN3 |:
IN4
[
Fig. 24-2
SLVario Parameters
| Settings || DNCO || DNCO-SCANNER || CAM
slet Parameters | Connection terminals rRelresn SCN1
oo NV Inputs- O Eingang/Output: Qutputs
" sV i | [[]o [ [1101] |
o[ || 1o 1IES |
w3 | |02 | [ {03 |
03 FBV
_ 4 | [[]1os [ [0 |
04 -_\uv ms et | 05 gj
o[ osv | |[ms | oo ]
. W
-1 L ]
Fig. 24-3
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23.1.3

23.2

23.21

23.3

23.31

Module parameters

Refresh

Inthe "Refresh" area (Fig. 24-4), you
can adjust the refresh time for mea-
surement values, such as speeds and
position values.

The adjustment range is between
10 and 500 ms.

Alist of possible settings can be
opened via the drop-down menu.

SLVaric Parameters

| Settings || DNCO || DNCO-SCANNER ||

Slot

Parameters | Connection terminals | Refresh | SCN1 |

i i T
:

" e[|
I

: =]

03 FBV
3. FBV

04

4. DsV
05

I
|

Fig. 24-4

Settings of the function modules

With the function modules, only the FBV, NIV, SIV and DSV/DRV modules have a special Parameters
area. This is covered in a separate chapter. For the other function modules, the menu is limited

to the connection terminal designations.

Connection terminals of the function modules

In the "Connection terminals" area
(Fig. 24-5, you can assign the 12-
character designations for the input
and output terminals of the module.
These are displayed in the symbol.

o 4 m -
INE. ZHandz

SLVario Parameters x

‘ Settings H DNCO ” DNCO-SCANNER H cAM |

st Connecton terminals

o[ zmvk Eingang
" ‘ s ‘ wi

we |
w [

03 FEV w [
@ w [
05 ‘ DSV ‘ me  [anancz
06 NV e |%

Fig. 24-5

Settings of the FBV fieldbus modules

In Fig. 24-6, select the fieldbus module under "Settings".

Additional parameter tables are displayed.

FBV parameters

Name
Max. 12 characters

Stationsadresse
P> Enter the station address
in the range from 2 to 125.

Instruction Manual SAFELINE VARIO Designer

| Settings H DNCO “ DNCO-SCANNER H

Parameters | Inputs ruutpmsw | Outpuis 2 | FB-RT-Diag |

z PLC FB Config
e () 2 byte (1 short) per siot
=l = Staton acaress |3 2..125 o -
€ (1 long) per sio
Baud rate o
03 oV (X () 8 byte (1 quad) per siot
= Number of FB octets ———————————————
[] SLOK off if fieldbus error
w[ ] o
[C]in case of F8 faults the ZMV input bits are not cleared utomatie detechon hd
N — e :
[ Octet
3 Octet
5 Octet
03 l6 Octet
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23 Module parameters

For modules with external address-
ing, the station address is set bit-
coded via inputs 15 to I8 of the field-
bus module. In this case, the value O
must be entered in this field. Field-
bus addressing then begins with 32.

Example:

18 17 16 15 Address
0 0] 0 1 33

& After a change to the station
address, it is absolutely necessary
that the SL VARIO be briefly (ap-
prox. 2 s) disconnected from the
supply voltage.

Baud rate

P> Select the baud rate.

Use the button to display a list
of the valid input values for CAN
open bus systems. Other bus
systems do not evaluate this entry.

SLOK-Off on fieldbus malfunction

If this checkbox is selected, the cen-
tral module switches off if the data
line is faulty.

Do not delete ZM FB input bits
on FB malfunction

Select this function if the input bits
on the central module should not
be deleted in the event of a fieldbus

malfunction.

PLC-FB configuration Examples of a PLC-FB configuration:

Configuration of the

communicating PLC. glytte/ Octet Input Output
o

Number of FB octets . . 8xIByte  8xlByte

The number of octets needed can 1 2 16x1Byte 161 Byte

be determined automatically or be
predefined. The selection is made
via the drop-down menu.
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23.3.2

23.3.3

Module parameters

Designations of the FBV inputs/outputs

In the "Inputs" and "Outputs" areas
(Fig. 24 7), you can assign the 12-
character names for the virtual
inputs and outputs and the digital
input terminals. These are displayed
in the symbol.

FEW 1

FEI1.1.Tire ﬂ
FEW 1

M1 Manuell $

FEV 1
FEO1.1.5vstem ol

FB-RT-Diag

The FB runtime diagnostics (Fig. 24-8)
provides you with easy-to-use,
real-time diagnostics. This can be
used to send the states in the central
module to your higher-level PLC.

Diagnostics must be configured as
follows:

Slot
Currently only central module
is possible.

Element group
P Select the element group.

Element
P Select the element.

Length
Display of the actual data length
of the selected element.

P> Now select the octet and byte
to which you would like to map
the data.

Instruction Manual SAFELINE VARIO Designer

SL-VARIO Parameters

Configuration

| | DNCO | ‘ CAM

Slot

[ Paramsters | inputs r Outputs 1| Outputs 2 | FB-RT-Diag |

00 v

0

FBV

p

P

FBi1 [Ture | raer |

w1 [wanuel

0

5

Foi2 | | Femz |

2 |

Configuration

| ‘ DNCO | ‘ CA

Slot

[ Parameters | Inputs r Outputs 1 | Outputs 2 | FB-RT-Diag |

I Output
01 FEV FBO11 [systemok  |FB034 | | FBOS.1 | FBo71 |
M Fe012 | |Fe03z2 | | FBOs2 | | Fao72 |
Fig. 24-7
| Configuration | ‘ DNCO ‘ | cA ‘
Sht [ Parameters | inputs r’nutpmsw | Outpuis 2 | FB-RT-Diag |
& = Slot Element group Element Length
01 Fav [zmvo [+][1e-8t ap-werte [+ |[15Bt aD1 [+ zove ]
| Bytel | Byte? | Byte: | Bylet | Bytes | Byles | Byte? | Bytes ‘
& Octet
0s l:l | Bytel | Byte2 | Byte3 | Byted | ByteS | Byte6 | Byte? | Byte8 ‘
. ’—| z z z z z z z z
Octst 4
o7 | Bvtet | Btz | Bytea | Bytes | Bytes | Bytes | Byter | Bvtes
08 - - - - - - - -
| Bytel | Byte? | Byte: | Bylet | Bytes | Byles | Byte? | Bytes ‘
1 Octet
[ oyet | Bytez | Bys | Bytes | Bytes | Byws | byter | By |
A e
I | e
14 | Bvtet | Btz | Bytea | Bytes | Butes | Bytes | Byter | Butes |
| ok ‘ ‘ Cancel |
Fig. 24-8
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23 Module parameters

The "SL VARIO FB Runtime Diagnos-
tics" mask opens. (Fig. 24-9)

The output bytes to which the se-
lected diagnostic data is written are
defined with the "Accept setting"
selection and the "Accept" button.

These are marked in yellow.
(Fig. 24-10)

This setting is reset with the
"Reset settings" selection
and the "Accept" button.

The setting is accepted with "OK".

Existing settings can be reset by
clicking again.

Information *
ZMV 0 Slot
2-Bit AD-Werte element group
&-Bit AD1 element
i@ |Accept setting ) Reset setting
Accept ‘ ‘ Cancel
Fig. 24-9
s [ Parameters | inputs | Outputs 1 | Oulpuls 2 | FB-RT-Diag
o =y Slot Element group. Element Length
o B [zmvo [ [1e-8it An-werte [|[1e8ua0t [« 2w |
‘ Bytet | Byte2 | Byte3 | Byted | Bytes Bytes | Byte? | Byte ‘

BBt ADT - - - - -

Fig. 24-10

In Fig. 24-11, select the network module under "Settings". Additional parameter tables are displayed.

23.4 NIV module settings
23.41 NIV parameters
Name

Max. 12 characters

Network address
P> Enter the network address of this
module in the range from 1to 8.

Baud rate
P> Select the transmission rate.
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SLVario Parameters

| Settings ” DNCO H DNCO-SCANNER “ CAM

Slot

Parameters | Inputs | Outputs

00 Zuv Eaud rat

o Hatne lié 10 kBt

02 l:l Networkaddress —— | {325kBit
®) 50 kBIt

1.8

= : o

"

05 DSV

»

Fig. 24-1
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23.4.2

23.5

23.5.1

Module parameters

Inthe "Inputs" and "Outputs" areas
(Fig. 24-12), you can assign the 12-
character names for the individual
hardware input and output terminals
as well as the network inputs and
outputs. These are displayed in the
symbol.

MY 2

IM1 Start

2
=

|k

N1 L.3top

o MY 2

=|

01 Ready

MIOLE iy 2
01.1 Error

=]

SIV module settings

Designations of the NIV inputs/outputs

SlVario Parameters

| Settings ” DNCO “

DNCO-SCANMER ” CAM |

Slot

fParamElers r\npuis r/OutDuts |

IN6 [ IN7 [ N8

00 ZMv Hardware | N1 | N2 | N3 | N4
|
N1 [Start
e[ Jlwe [
03| FBY ‘ 3 |

04 1ov L
INS
NS
I N —

Fig. 24-12

In Fig. 24-13, select the SIV module under "Settings". Additional parameter tables are displayed.

SIV parameters

SSI1/SSI2 data length
P> Enter the number of data bits
specified by the encoder.

Code
P> Select binary or Gray code.

When monitoring with two encoders
(Fig. 24-14), the following selection
must be made as well:

Total length
| Encoder 1actual value | +
| Encoder 2 actual value |

The length of the area to be monitored

must be entered in the input field.
This is monitored with a tolerance of
6.25%.

Synchronization
| Encoder 1actual value -
Encoder 2 actual value |

The tolerance for synchronization
monitoring must be entered in the
input field.

Instruction Manual SAFELINE VARIO Designer

SLVario Parameter

‘ Einstellungen || DNCO || DNCO-SCANNER H NOCKEN
Slot
° Ansc r’ Parameter
00 MV
S50 5512
. —
S | | Eoe ] owenne —
02 NV
® Bindr-Code ) Gray-Code @ Bindr-Code 3 Gray-Code

N

04 | ‘ 5

5[ || ®omomu

w[ ]|k

a7
Fig. 24-13

e Geber 1

0
———Geber 2

Fig. 24-14
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23.5.2

23.6

23.7

23.8

23.9

Module parameters

In the "Inputs" and "Outputs" areas
(Fig. 24-15), you can assign the 12-
character names for the individual
hardware input and output terminals

as well as the network inputs and

outputs. These are displayed in the

symbol.

sy 1 m N
IM1.Input

Designations of the SIV inputs/outputs

| Settings H DNCO H DNCO-SCANNER ||

DSV/DRV/BIV module settings

See chapter "Speed monitoring".

DNCO

See chapter "DNCOQO".

DNCO scanner

See chapter "Scanner".

Cam parameters

This menu item (Fig. 24-16) cannot
be selected until cams have been
placed in the application. These can
then be edited via the drop-down

menu.

A description of the parameters can

be found in chapter "Cams".
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outputs —— ————————
o1
02

03
o« [

Seffings ” DNCO “ DNCO-SCANNER

CAM

Lower fimit [ sooo

10000 0 ... 4294957295

0 ... 4294957295

EXE—
= ‘ =
‘ oK ‘ ‘ Cancel
Fig. 24-16
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24 Speed monitoring

24 Speed monitoring

Modules DNSL-ZMV/ZMVK, -ZMVD, -DSV, -DRV, -BIV and -S|V can be used to record and evaluate
multiple independent drive movements. Incremental measurement systems, resolver measurement
systems and absolute measurement systems can be detected by the different modules. The con-
nection happens via RJ45.

With DNSL-ZMV/ZMVK, hardware inputs 19 to 16 are used for recording the drive speed. To detect
the drive speed, it is possible to use, e.g., sensors, proximity switches with 180° phase shift or a
TTL/HTL measurement system.

The configuration is performed in the Designer.

P> Open the toolbar of the corresponding module.
P> Select the symbol and place it in the logic diagram.

The following message appears:

IE‘ Please note that you need the RTDS-element to restart the restart interlock!

Do you want this message to be displayed again?

The RTDS restart interlock is used to activate speed monitoring as well as to acknowledge
triggered speed monitors to enable restarting. If RTDS is constantly activated, automatic restart
is possible and must be prevented through other measures!

241 Overview of the speed monitoring symbols

ZMV/ZMVK ZMV/ZMVK ZMV/ZMVK DSV,ZMVD DRV BIV SIv
one-channel two-channel TTL/HTL
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24 Speed monitoring

24.2 Speed monitoring inputs

The inputs can be activated via hardware inputs or virtual outputs.
Select from four operating modes:

MTx:

Fx3:
Fx2:
Fx1:

Mutes the operating modes. This input is used if drive monitoring
is to be suppressed in special situations.

Selects automatic operation

Selects automatic operation

Selects setup operation

If multiple inputs are actuated at the same time, priorities are as follows:

MTx 2> Fx3 2 Fx2 2> Fx1 = Standstill

24.3 Speed monitoring outputs

BR*
qe
on

o

i

Al

Brake monitoring See chapter "Brake ramp monitoring".
Advance warning limit (for central module only)

Standstill:

HIGH level on Vact < Vstandstill

LOW level on Vact > Vstandstill

independent of the selected operating mode.
HIGH level even without measurement system.

Speed ok:

HIGH level on Vact < Vmax

LOW level on Vact > Vmax

Vmax is dependent on the selected operating mode.

If no operating mode is selected, the standstill frequency is monitored:
HIGH level on Vact = Vstandstill

LOW level on Vact > Vstandstill

Fan monitoring
HIGH level if Vact > Vmax
LOW level if Vact <Vmax

Direction monitoring See chapter "Direction monitoring"

24.4 Speed monitoring parameters

The parameter mask for configuring speed monitoring can be called up via the "Parameter-Tables"
menu or via the Properties menu (Fig. 25-1). Itis nearly identical in structure for the various SLVARIO
modules. After selecting the module and the encoder interface, the corresponding mask appears.
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Speed monitoring

SLVario Parameters X
| Settings. || DNCO || DNCO-SCANMER || CAM
Slot - -
[ Connection terminals | DS5.1 | DS5.2 |
oo ZWv Infol | | Name j Muting without sensor monitering
) [] safe stop
01 SNV [ | Description [ quick shutdown on 04
o I:I tandstill [ | One-time measurement
(@ Speed monitoring | I;S;[féPfl T LR=1
0 © Fosiion monioring 0 ne | [Swcos
DNCO «
04 o SIN/COS w» |Encoder
Turn-off dela:
05 DSV |Nu DMNCO combination |v| Y
(=ec) Sens.monit.delay
08 rCurrent values r Machine data
Terminals Freguency
o7 W12 no limit Hz
F23 4000 Hz N
@ F22 3000 Hz Ratio |1
= F21 2000 Hz Linear encoder () umine.
10 I:I — | = |HZ Rotary encoder @ 1 Inc/Rev
N 5
u A 51 i Automatic mode (F23) 1 rpm
11 = | < | nz Special op. mode (F22) 1 rpm
Setup mode (F21) |1 rpm
12 l:l @ Manually P (F21} P
' Machine data Tolerance |0 %
14 0.0| Delay (turn/sec®)
l:El Sampling rate
‘ oK | | Cancel

Fig. 25-1

Info1

* Name (max. 8 characters)
+ Description (max. 80 characters)

Info 2

* DINA cable adapter type (max. 20 characters)
* Interface (max. 20 characters)

Standstill

* Drive is monitored for speed while at a standstill.

* Drive is monitored for position while at a standstill.

P> Enter the increments to be monitored in the assigned field.

DNCO combination

The speeds to be monitored are entered in a frequency table. See chapter "DNCO function".
In the right part of the parameter mask, various functions can be selected or deselected and
parameters entered depending on the given module. (Fig. 25-2)

DSV

ZMV

DRV

|:| Muting without sensor monitering
[] safe stop

[] Fast shutdown at 03

[ ] One-time measurement

[] sin*+Cos2=1

[] IrsTOP=1 == LR=1

SINICOS : Encoder
0mz : Turn-off delay

(sec) Sens.monit.delay

Fig. 25-2
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|:| Muting without sensor monitoring
[] Safe stop

[] Fan

[] Wave monitoring

Wave difference
Wave number of pulses

Inttiators : Encoder
0 ms : Turn-off delay

2 (sec) Sens.menit.delay

|:| Muting without sensor monitoring
[ ] Safe stop

[] Fast shutdown at 03

[] one-time measurement

[] fSTOP=1 == LR=1

Encoder
0 ms w | Turn-off delay

(sec) Sens.monit.delay
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Speed monitoring

Muting without sensor monitoring
This function suppresses sensor monitoring in the MUTE operating mode:

* The Speed ok % and Standstill @8- outputs are HIGH.
*  MTinput terminal is displayed in gray in the symbol. e
* The symbolis displayed in gray in online diagnostics if the MT terminal is activated..

Safe stop

With this function, the Standstill ® 8- and Speed ok o outputs are LOW
if no sensors are present.

Without this function, only the Speed ok @iroutput is set to LOW.
The Standstill ® 8 output remains at HIGH.

Fast shutdown at O3 on DS10or O4 on DS2

With this function, output O3 (DSI1) or 04 (DS2) of the speed module can be used for fast
shutdown on overspeed. Turn-off times < 8 ms are thereby achieved.

The Speed ok ¢ output must be connected to the corresponding output in the application.
One-time measurement

With one-time measurement, turn-off times < 4 ms can be achieved at the speed output.
Sin2+cos2=1

Monitoring of the signal amplitude. Additional plausibility check for SIL3-certified sin/cos encoders
With other sin/cos encoders, the signal may be of lower quality, resulting in frequent shutdowns.

If STOP=1 = LR=]

If this function is selected, the direction monitoring output @l isHIGH as long as the standstill
output @ B is HIGH.

Fan
With fan monitoring, the Speed ok @‘r outputisinverted and is displayed with the symbol “wa

* HIGH level if Vact >Vmax
* LOW! evelif Vact < Vmax

Shaft monitoring

With this function, initiators are monitored for synchronism. As soon as the number of pulses at
two measurement inputs deviates by the parameterized difference amount, the speed output of
the speed monitoring, which counted more pulses, switches off.

The assignment of the inputs is fixed, [I9, 110] and [I11, 12]. The difference must be set the same on
both speed symbols.
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Speed monitoring

Advance warning limit

With speed monitoring on the central module via an HTL/TTL encoder, the brake output E® B con
be used to indicate that a percentage of the setpoint speed (advance warning limit) has been
exceeded.

* Itis HIGH if the actual value is less than this advance warning limit.
* Itis LOW if the actual value is greater than this advance warning limit.

The function is not active until a value < 100% has been entered. The designation of the brake output
then also changes on the speed symbol. T Bl

Encoder
Specification of the measurement system signals

Turn-off delay
A time from O ms to 750 ms can be entered here within which monitoring switches off after
detection of overspeed. The delay has no effect if the position is monitored while at a standstill.

Sens.monit.delay

Only for speed monitoring via initiators on the ZMV. In the input field, a delay time > O sec. can be
entered within which a LOW level may be present on the sensor before monitoring switches off.

Refresh/cycle

Only for speed monitoring via TTL/HTL encoders on the ZMV. The smallest frequency that can be
monitored with these monitors is normally 50 Hz with a gate time of 25 ms. With Refresh/cycle, it
is possible to reduce this minimum frequency by selecting a higher gate time (up to 250 ms). It
should be noted here that the trigger time increases as a result.

Example:
Standstill frequency: S50 Hz
Refresh/cycle: 100 ms

Monitored minimum frequency: 12,5Hz
f=(25ms/100ms)x50Hz = 12,5Hz

Current values
In this area, enter the speeds that are to be monitored. There are two possibilities here:

P> Select "Manually": Enter the frequencies directly for the respective operating mode. (Fig. 25-3)

P> Select "Machine data": Enter the machine-specific data. The frequencies are calculated auto-
matically on the basis of this data. (Fig. 25-4)

Current values —————————————— r Machine data Current valies ——————————————————— Machine data

Terminals Frequency D”“l:l:l Terminals Frequency Drive |[SPINDLE ﬂ
Tt noimt | Hz o - T no limi Hz . —
F13 5000 Hz o . F13 51200 Hz ) B
i |IE 3000 Hz Reatio 1 i) [ MG 119466  |Hz Rl |
Fi1 2000 Hz ar enoe . Fi1 119.46 Kz Linsar encoder (3 ymine
— 50 H — 5
: o = Rotary encoder 8 [1024 InciRev
F11-MT1 50 H K 5 P
: Pt o = Automatic mode (F13) 3000 rpm
— %0 Hz — 50 Kz .
Special op. mode (F12}[70 rpm
@ Manualy 3 Wanualy Setup mode (F11)[7 rpm
O Machine data {®) Wachine data Tolerance [0 %
Fig. 25-3 Fig. 25-4

Instruction Manual SAFELINE VARIO Designer 110



24

24.5

Speed monitoring

Because itis not possible to monitor absolute standstill due to reasons of operational safety, a frequency
must be stored for monitoring the standstill. Based on experience, the value should be 5 - 10% of the
setup mode speed. Standstill monitoring is active if no operating mode is selected.

Enter this frequency in field "Fxx-MT2".
Machine data

The frequency values are automatically calculated on the basis of machine-specific data. After
selecting the axis type, the mechanical quantities must be entered in the table. After entering
the speeds that are to be monitored and a possible tolerance value, the corresponding frequency
value is calculated and added to the list of current values.

A plausibility check is performed B ——— .
during this process. If the frequency i oo nt :Z -
& z al tch mm/Re
value is outside of the permissible i [ e
. . F11 119.46 H .
values, the respective field turns — - Linear enonder O yminc
. = Rotary encoder (&) 1024 Inc/Rev
red. (Flg 25-5) u Fi1-T =0 i Automatic mode (F13)[3000 rpm
— 2L i Special op. mede (F12) ?UDUD| rpm
Only after all values are in the per- ©) Manualy Setup mode (F11)[7 e
. . (@ Machine data Tolerance |0 %
missible range can they be accepted
with OK. Fig. 25-5

If "Manually" is now selected again, the calculated frequency data is overwritten with the most recent-
ly entered manual data. If machine data is selected again, the calculated data is entered again.

Ramp monitoring

The DSV speed module enables Ramp monitoring
monitoring of a linear brake ramp. Delay (turnisec?)
l:El Abtastrate

The deceleration and the sampling
rate as well as the encoder resolution Fig. 25-6
must be entered in the application

for this purpose. (Fig. 25-6)

You can find a detailed description in
chapter "Brake ramp monitoring".

Additional parameter settings for DNSL-BIV

With the DNSL-BIV module, the speeds are only entered via the machine data. In addition,
the encoder type must be specified more precisely. (Fig. 25-7)

BISS Safety sequence

CPW MT [0 Bit |w|ST [12Bt  |w| @ cPwisPw

SPW MT [0 Bit |w|ST [12Bt  [w]| ) SPWICPW
Fig. 25-7
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24.6

24.6.1

Speed monitoring

Special parameter settings for speed monitoring
on the central module

One-/two-channel monitoring via initiators

Special features for one-channel and two-channel monitoring:

* If an operating mode is selected, the standstill output switches off at approx. 4 Hz.

* If no operating mode is selected, the standstill output switches off at 4 Hz and the speed output
switches off at the standstill frequency entered in the parameter mask.

+ The speed output and standstill output do not switch back on again until the frequency is < 4 Hz.

Additional selection options appear in the parameter mask for speed monitoring via initiators.
(Fig. 25-7)

Speed monitoring: Sensor monitoring: Parameters via:
i® I3 One-channel [_] One-channel i® Input mask
CI i1 19+ 10 Two-channel [_] Two-channel i Field bus module
Fig. 25-7

Speed monitoring

One-channel

N Speed monitoring:
One-channel monitoring is selected p =
i _ " i® 11 One-channel
by activating "One-channel" in the .
- i) 111+ 12 Two-channel
parameter field.

Two-channel

Speed menitoring:

3 11 One-channel

{® 11 + 12 Two-channel

Safe, two-channel monitoring is
selected by activating "Two-channel" @
in the parameter field.

Parameters via

The Parameters via fieldbus card can only be selected with one-channel speed monitoring. If you
have a fieldbus card, the monitoring parameters of the non-safe, one-channel speed monitoring
can also be assigned via this module. To do this, "Fieldbus card" must be selected in the parameter
mask.

Speed monitoring: Parameters via:
@ {® 111 One-channel ) Input mask
{(_) 11+ 12 Two-channel (@) Field bus module
Only two operating modes are available in this case. Fx1 to Fx3 are grouped together internally as one

operating mode. These inputs of the logic symbol do not, therefore, need to be wired. The MUTE operat-
ing mode can be used and wired as usual.
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24.7

24.71

Speed monitoring

Contained in octets 2 to 5 for each one-channel monitor are:

+ Setpoint: 2 bytes

+  Max. tool speedinrpm: 2 bytes

* Increments/revolution: 1byte

+ Tolerance during SS monitoring: 1byte
+ Startramp: 1byte

* Brakeramp: 1byte

Byte1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8
Setpoint Max. tool speedinrpm Inc./rev.  Tolerance Startramp Br.ramp

Sensor monitoring

Speed monitoring: Sensor monitoring:
(@ 19 One-channel [_] one-channel
L —
{4 19+ 10 Two-channel Two-channel

With one-channel speed monitoring, it is possible to implement two-channel sensor monitoring.

To do this, a second sensor that delivers the negated signal must be connected to the input located
underneath. The first input is then the actual measurement input; the second serves only as a
control input. If a signal is detected on the second input and the first input receives no signal, the
speed output switches off.

Requirements on the measurement systems

Inputs for speed monitoring on the central module

On the central module, hardware inputs 19 to 16 are used for recording the drive speed. To detect the
drive speed, itis possible to use, e.g., sensors, proximity switches with 180° phase shift ora TTL/HTL
measurement system.

Requirements on the proximity switches
+ Two signals with 180° phase shift. One switch before the tooth on the cog
and the other before the gap.

+ Positive switching to 24 VDC (PNP)
* While at a standstill, the setup must enable at least one HIGH signal.

Option 1: five monitors, one of which is safe

DS1 DS2 DS3 DS4 DS6
Measurement Sensor ] Sensor 2 Sensor 3 Sensor 4 TTL/HTL
system
+A +B -A -B
DNSL-ZMV 19 110 I n2 n3 n4 ns ne
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24 Speed monitoring

Option 2: four monitors, two of which are safe

DS1 DS3 DS4 DS6
Measurement Proximity switch 1 Sensor 3 Sensor 4 TTL/HTL
system

Sensor | Sensor 2 +A +B -A -B
DNSL-ZMV 19 110 I 112 N3 N4 ns ne

Option 3: three safe monitors

DS1 DS3 DS6
Measurement Proximity switch 1 Proximity switch 2 TTL/HTL
system

Sensor 1 Sensor 2 Sensor 3 Sensor 4 +A +B -A -B
DNSL-ZMV 19 10 I 112 N3 N4 ns ne

Option 4: two safe monitors, each via one HTL measurement system

DSS DSS
Measurement TTL/HTL TTL/HTL
system

+A +B -A -B +A +B -A -B
DNSL-ZMV 19 110 M 2 N3 na 1) 16

2472  Inputs for speed monitoring on DNSL-DSV, -DRYV, -SIV, -BIV and ZMVD

Function modules DNSL-DSV, DNSL-DRV, DNSL-BIV and DNSL-SIV can each be used to record and
evaluate two independent drive movements. An incremental measurement system (TTL, HTL or
Sin/Cos) or proximity switches can be monitored via the DSV module, a resolver measurement
system via the DRV module and an absolute measurement system via the SIV module or the BIV
module. The ZMVD monitors two or four TTL, HTL or Sin/Cos measurement systems. The configuration
is performed in the Designer.

Incremental measurement system (Sin/Cos, TTL/HTL)

DNSL-

e Encoder1 Encoder 2 4bis5V [ || || | oder ~x-~~-* 0,8-1Vss SIN/COS

Resolver measurement system

DNSL-

DSV Resolver1 Resolver 2 DM@ 1-10Vss SIN/COS

Absolute measurement system

DNSL-

sIv - Ao —-
— oc /“/’)

or Encoder1 Encoder2 |[[ummm] closk _ _IT} = _

DNSL- Data —YME@D}Q’:ﬂ!ﬂ}\ f

BIV

An absolute measurement system is used with this module. The synchronous serial interface (SSI)
is used to receive absolute position information through serial data transmission.
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25 Position monitoring

25

Position monitoring is used to
monitor an axis or spindle over
adefined range.

This range is defined by the permis-
sible number of increments.
(Fig. 26-1)

Activate position monitoring
as follows:

P> Select the encoder input. In this
example, DNSL DSV encoder
DSI11

P> Select "Position monitoring" and
enter the permissible number of
increments.

Within this range, the axis can move
to the left and right without a shut-
down occurring.

This value is taken over in the "Current

values" table and describes the trig-
ger condition for the ®®- standstill

output and o speed output on the

DSV element if no operating mode is
selected (F11-F13, MT1 open).

For DNSL-DRYV (resolver measure-
ment system), the number "1" is en-
tered. For one-pole resolvers (1 period
/revolution), the movement window
is +10° without a shutdown occurring.

For multi-pole resolvers, the move-
ment window is correspondingly
smaller.

With DNSL-BIV, the permitted devia-
tion is entered in percent. (Fig. 26-2)
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Position monitoring

SLVario Parameters

Settings || DNCO || DNCO-SCANNER || C

Slot

[ Connection terminals | DS5.1 | DS52 |

0o ZWMV
Info1 | | o
Info2
() Speed monitoring
03 FBV () Position monitoring 150] Inc.
rDNCO c
04 1ov .
05 DSV |Nu DNCO combination | v|
06 r Current values r Machine data
Terminals Frequency o
o7 I:I MTZ2 no limit Hz -
F23 4000 Hz o
@ F22 3000 Hz ;
Y |
5
n F21-im2 = Hz Automatic mode (f
" I:I = E o Special op. mode (f

o

@
N
o
L

[ Connection terminals | BI.1 |

| Name

Info1 |
Info2 |

| Description

Standstill

i Speed monitoring
(@ |Position monitoring

[0.001 | % uTesT)

Fig. 26-1
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26 Direction monitoring

26 Direction monitoring

The “=>ll- output can be used for direction monitoring. It is HIGH while at a standstill and with
advancing sine wave; it is LOW with advancing cosine wave. The direction can be detected by
means of logical operations with the standstill output. (Fig. 27-1)

Hg0001
HE0002

INZ.mid
IN3.Jow

M4,

& [2AND1

004 o010 1007

& [ZANDZ

HE00
HED04 0003

Fig. 27-1
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27 Brake ramp monitoring with DNSL-DSV

27 Brake ramp monitoring with DNSL-DSV

The DNSL-DSV Speed module enables | Settings || DNCO || DNCO-SCANNER || A |
the monitoring of a linear brake ramp. st e
F| . 28‘] o \L‘ L 1 [] Muting without sensor monitoring
(Fig. 28) ] 2 —TO =1 S
tandstil [_] One-time measurement
& :
P> Open the parameter mask N —
of the DV module. « I | — oS P
05 1o DHEO combination [~] ;:;:’;'J:::;ﬂy
P> Define the machine data % S ——————— 5
Terminals  Frequency o v
o7 I no lim Hz R
> | he" f : n l:l 'F‘E 512‘11; Hz .
n the "Ramp monitoring" area, wl ] o e o adapten 000 i
. W] i w0 e i T—
enter the deceleration (max. 4 = — Ru:eare"wzwg - -
. . . g F11-MT1 50 Hz olery eneotet . " m‘:v
digits before the decimal and S u - e || mon
2 after) @ I:l ) Manually Setup mode (F11) {50 mimin
: @ Machine data Tolerance [0 %
With spindles, the deceleration is & e
specified in revolutions/sec? and in RS-
2 Poms  |=
mm/sec” for axes. [ o [ ox || —
40 ms
P Define the measurement range Fig. 28-1
under "Sampling rate". The higher
this value is, the longer it takes to
detect the brake ramp.
If no ramp monitoring is desired,
deselect it with with ---.
The module calculates the parame-
ters necessary for ramp monitoring
from this data. v
Ramp monitoring
If the deceleration value has ared I o vrnsec)
background, an internal limit value Sampling rate
was exceeded. In this case, the Fig. 28-2
sampling rate must be adjusted.
(Fig. 28-2)
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27 Brake ramp monitoring with DNSL-DSV

Alternatively, the brake ramp can [Cument values — ] Machine cata
be calculated without entering the Tt nolimt | H2 Radius
. . F13 50000 Hz
machine data. Select "Manually" in O IE 0000 |z pucalpten ;””” mm/Rey
this case F11 1000 Hz :
’ = 50 Hz )
F11-MT1 50 Hz )
You now only need to enter the _ 50 Hz
deceleration in revolutions/sec?, ® Manusly
. Machine dat
the sampling rate and the encoder ) Mochne oo
. . X Ramp menitoring
resolution ininc./rev. (Fig. 28-3) Delay (turnisec?)

= Abtastrate

Fig. 28-3

If ramp monitoring is active, the
brake output E® B of the speed
monitoring element is LOW if the
slope of the brake ramp is less than
the configured decel-eration. Itis
HIGH if it is greater than or equal to
the configured deceleration.

If ramp monitoring is switched off,
the output is LOW. (Fig. 28-4)
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DNCO function

DNCO function

With DNSL-DSV, DNSL-DRV and DNSL-ZMV, the DNCO function
enables the speed monitoring of

* up to 16 different speeds per encoder input and per operating mode.
or
* up to 64 different speeds per encoder input in automatic mode.

The speeds are stored in two frequency tables (DNCO1and DNCO2). The assignment of which
encoder input accesses which table is defined in the parameter mask of the respective speed
monitoring module.

The frequency selection is then made via the bit-coded wiring of defined inputs on the central
module or the function modules. Four or six inputs are provided for this purpose. The frequencies
for all operating modes can be selected with four inputs. If more than 16 frequencies are needed,
six inputs are to be provided. In this case, the DNCO function can only be used in the automatic
operating mode, however.

Alternatively, the frequencies in all operating modes can also be selected via any of the inputs.
To do this, the "DNCO multiplexer" logic module must be placed in the application. See chapter
"DNCO function via multiplexer".

Inputs for selecting the frequencies in the DNCO tables

Encoder1 Encoder 2
DNSL-ZMV 1 12 I3 14 15 16 17 I8
DNSL-DSV 1 12 I3 14 15 16 17 I8
DNSL-DRV 1 12 I3 14 15 16 17 I8
DNSL-INV 1 12 I3 14 1S 16 17 I8
DNSL-IOV 1 12 I3 14 15 16 17 I8
DNSL-NIV 1 12 I3 14 15 16 17 I8
DNSL-SIV 1 12 I3 14 15 16 17 I8
DNSL-RMV 1 12 I3 14 1S 16 17 I8
DNSL-FBV 1 12 I3 14 15 16 17 I8
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28 DNCO function

28.2

Selecting the DNCO function

The DNCO function is selected in the parameter mask for speed monitoring. The speed element
must have been previously placed on the logic diagram.

In the DNCO combination area, six different DNCO options area available in the drop-down menu.
The selected DNCO combination is displayed in the window above the drop-down menu. The inputs

used here are also displayed. (Fig. 29-1)

No DNCO combination:

Frequencies are entered under
current values.

Switch DNCO table 1via the
terminals of this module:

The frequency to be monitored is se-
lected from the DNCO T1table using
the bit-coded wiring of the inputs of
the selected module.

Switch DNCO table 2 via the
terminals of this module:

The frequency to be monitored is se-
lected from the DNCO 2 table using
the bit-coded wiring of the inputs of
the selected module.

Switch DNCO table 1via the
terminals of another module:

The frequency to be monitored is se-
lected from the DNCO 1table using
the bit-coded wiring of the inputs of
the globally defined module. To be
selected under "DNCO-alternative
DNCO terminals".

Instruction Manual SAFELINE VARIO Designer

r Standstil
i Speed monitoring

1 Position monitoring 0 Inc.

r DNCC combination

No DNCO combination -

LUNo DNCO combination

Switch DNCO table 1 via the terminals of this module
Switch DNCO table 2 via the terminalz of this module
Switch DNCO table 1 via the terminals of another module
Switch DNCO table 2 via the terminals of another module
DNCO multiplexer

Fig. 29-1
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28 DNCO function

Switch DNCO table 2 via the
terminals of another module:

The frequency to be monitored is se-

lected from the DNCO 2 table using
the bit-coded wiring of the inputs of
the globally defined module. To be
selected under "DNCO-alternative
DNCO terminals".

DNCO Multiplexer :

The frequency to be monitored is
selected from the DNCO 1/2 table
via the DNCO multiplexer symbol
from the toolbar of the central mo-
dule. See chapter "DNCO function
via multiplexer".

After selecting a DNCO combination,
it appears in the "Current values"
fields. (Fig. 29-2)

The DNCO combination is displayed
in the logic diagram symbol.
(Fig. 29-3)

28.3 Frequency tables DNCO 1and DNCO 2

The DNCO tables are called up in the "Parameters - Tables - DNCQO" menu or via the parameter

r Current values

Terminals
MT1
F13

@ F12

F11

n F11-MT1

Frequency
no limit
DNCO1 Table
DNCO1 Table
DNCO1 Table
DNCO1 Table
DNCO1 Table
DNCO1 Table

Hz
Hz
Hz
Hz
Hz
Hz
Hz

mask of the speed monitoring module. Define the number of inputs for the frequency selection.

The selection applies for both tables. Mixed operation is not possible!

Instruction Manual SAFELINE VARIO Designer
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28 DNCO function

28.3.1 DNCO frequency selection via 4 inputs

The frequencies are selected via inputs I1to 14 for encoder 1and 15 to 18 for encoder 2. A column

with 16 fields is then available for each operating mode. (Fig. 29-4)

P> In the table fields of the DNCO 1 [ som | b | owoscame |
or DNCO 2 table, enter the fre- o e R R
4 inputs 6
quency values that are to be
. (BEoT | Deoz |
monltored. Index F13-0.15 F12-0.15 F11-0.15 55-0.15
o 10043.9 996.87 92.94 98.94
1 11129.91 1104.66 49.47 70.86
TOIerance 2 1202081 1193.07 121.49 121.49 #
3 12883.03 1288.57 131.21 131.21
4 1402226 139173 141 72 14172
The t0|erance prevents Speed mo- 1514468 1503.13 149.17 149.17
nitoring from triggering in the event Y o] Cmesr ] [Cme—| et
of alow, process-related overshoot. : R e .
. 0, 10 20085.43 199351 197.85 197.85
The recommended tolerance is 10%. " e 22 ==
12 222572 2209.06 21925 219.25
P> Enter a tolerance in the W o] [owr—] ouw—] [aw
O 207 range 15 25305 08 251156 24827 24827 :
- o
P> Press the "Tolerance" button.
oK Cancel
The table values are recalculated. | | |
Alternative Fig. 29-4

DNCO1/DNCO2 terminals

If the frequencies are to be selected
via the terminals of another module,
this module must be selected here.

28.3.2 DNCO frequency selection via 6 inputs

The frequencies are selected via inputs I1to |16. There are then four columns of 16 fields each
available for the automatic operating mode. Thus, 64 different speeds can be selected.
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28 DNCO function

28.4
on the DSV module

Application example for the DNCO function

Encoder input 2 of the DSV module is to be monitored at the frequency that is selected through
the wiring of inputs |15 to 18 of the DSV speed module. The speeds are listed in the DNCO 1table.
While at a standstill, monitoring is always to be at 100 Hz.

P> Place speed module DS2in the
logic diagram. (Fig. 29-5)

P> Call up the parameter mask
of the DSV.

P Select DS1.2.

P> For DNCO combination, select
"Switch DNCO table 1via the
terminals of this module".

The selection is taken overin
"Current values". (Fig. 29-6).

P> Select DNCO'1

P> Enter the frequencies that are to
be monitored and save with OK.

P> Transmit application

Instruction Manual SAFELINE VARIO Designer

| Settings || DNCO ||

DNCO-SCANNER ||

Slot

Connection terminals | 051.1 | D512 |

] ZNV

Info1

=

n F21-MT2

@ Manually
() Machine data

[

- DNCO1 Table |Hz
DNCO1 Table |Hz
DNCO1 Table |Hz

\—‘ | Name
0l | | Description
02 I:I r Standstil
@ Speed monitoring
03 () Position monitoring 0 Inc.
F21-F23: DSV 1 == Inputs: 4, I5-13
0s [Switch DNCO table 1 via the terminals of this module [~]
06 r Current values r Machine data
Terminals Frequency ]
o7 I:I WT2 no limit Hz .
0 I:I F23 DNCOT Table | Hz i
@ F22 DNCO1 Table | Hz
09 I:l F21 DNCO1 Table |Hz
]

Fig. 29-6
| Settings ‘| DNCO ‘| DNCO-SCANNER H
DNCO inputs:
i@ 4 inputs Oes
DNCO 1 DNCO 2
Index F13-0.15 F12-0.15 F11-0.15 §5-0.15
0 100439 996.87 5894 9394
1 11129.91 1104 66 49.47 70.86
2 12020.81 1193.07 121.49 121.49 #
3 12983.03 128857 131.21 13121
4 14022 26 138173 14172 14172
5 15144.68 1503.13 149.17 148.17
6 15942.44 158231 16113 161.13
7 17218.57 1708.97 169.61 16961
8 18125.57 1798.99 178.55 178.55
9 19080.35 189375 187.95 187.95
10 20085.43 1993 51 197.35 197.85
" 21143.45 2098.52 208.26 20828
12 222572 2209.06 219.25 21925
13 22835.89 232542 2308 2308
14 24038.8 238587 242.96 242 96 Alternative DNCO1 terminals-
1 25305.06 2511.56 249.27 24927 FBv 1 =
‘ ok ‘ ‘ Cancel ‘
Fig. 29-7
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28.5

DNCO function

P> Wire the inputs on the speed
module.

In the example in fig. 29-8, monitoring
is performed at the table values in
index 3.

Inputs of the DSV-Module

Index 18 17 16 15
(0] (0] 0 0o (0]
1 [0} 0 0 1
2 (0] (o] 1 (0]
3 (0] (0] 1 1
4 0 1 0 (0]
5 (0] 1 (0] 1
6 [0} 1 1 [0}
7 [0} 1 1 1
Index F13-0.15 F12-0.15 F11-0.15 52-0.15
0 60564.44 40166.13 20085.43 98.94
1 50504.16 30285.79 10043.9 98.94
2 3986.55 20085.43 9063.84 98.94
3 [ 3ozes7e | [ 1o0e3s | [ 7e7218 | [ @sme |
4 | 2008543 || o0e3se || 701198 ||  s3me |
Fig. 29-8

DNCO function via multiplexer

With the "DNCO multiplexer" element,
the frequencies can be selected from
the DNCO table via any inputs. To
do this, the "Multiplexer" must be
selected as DNCO combination in
the parameter mask of the speed
element. (Fig. 29-9)

Two multiplexers are available.

The assignment of multiplexer
1and 2 to the encoder inputs
is fixed!

Multiplexer DNCO T1is assigned
the monitoring on encoder1,7,9, 11,
13 and references DNCO table 1.

Multiplexer DNCO 2 is assigned
the monitoring on encoder 2, 8, 10,
12,14 and references DNCO table 2.
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Settings. || DNCO

DNCO-SCANNER ||

]

01

0z

03

04

Il

Slot

[ Connection terminals | DS1.1 | D512 |

ZNV Infol |

| Name

— iz | |

| Description

@ Speed monitoring

Standstill
’VC) Position monitoring

Inc.

DNCO ¢

—

Fig. 29-9
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28 DNCO function

Toolbar Selection Logic DNCO 1table Description
list diagram
v :E Inputs 1-15 of the multi-
, el e B e plexer correspond to
- = S = ajE = the indices of the DNCO
DNC02 4 ]W [Covesse | [ momss | [_sest |
table.
P If ani is HIGH
for DSI, DS7, an .lnpyt |§ IGH, f
DS9, DST11, DS13 momtorlng |-s is perfor
med at this index
value.
DNCO2 o o
for DS2, DS8, ncr:lnputI |§ \lNlre
DSI0, DS12, tot .e mu tIP exer,
DS14 monitoring is per-
formed at the speed

stored in index O.

* |f multiple inputs are
wired, the higher-
valued input is used.
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29 DNSL FBV fieldbus modules

29 DNSLFBY fieldbus modules

29.1 Fieldbus inputs and outputs

The fieldbus modules of the SL VARIO series are equipped with 4 x 8 (FBI1.1-FBI1.8 to FBI4.1-FBI4.8)
inputs and 16 x 8 outputs (FBO1.1-FBO1.8 to FBO16.1-FB0O16.8).

The signals are transmitted from the fieldbus master to SL VARIO via the inputs. The signals are
transmitted from SL VARIO to the fieldbus via the outputs. In addition, eight safe digital inputs
are also available.

CAUTION

P> Fieldbus inputs must not be used for applications in the field of "functional safety".

The parameter mask of the inputs contain the following information/parameter fields

* Element name, module name and slot number of the module
* Name (max. 8 characters)

+ Description (max. 80 characters)

+ Terminal designation (max. 12 characters)

Toolbar Parameter mask Symbol Description
. Input SLVario-FBY 2 X Fev 1 el Fieldbus input
FBI1.1,5tartF .
D Receives data
i . from the fieldbus
[start
— master.
escription
| |
r Terminal designati e —_—
FBI1  [StartF \ [ o 16
. FB-OUT SLVario-FBY % ';& Fev 1 Fieldbus output
Designati B EFSet ) Transmits data
Name to the fieldbus
[stop .
— master.
escription
\ |
Terminal designation
Terminal: FBO1.2 StopF
Slot: 1
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29 DNSL FBV fieldbus modules

29.2 RTFB

Toolbar Parameter mask
F RTFB
goo Desianat

RTFB
MName
|enab\e{
Description
|

29.3

Toolbar

FB version information

Parameter mask

VINFO Properties

0 it
VINFO
Name

Description

1 Wersion

Cancel
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Symbol

Description

The fieldbus
outputs can be
activated or de-
activated via the
RTFB input signal.

The symbolis not
mandatory, but
must be wired if
used.

It can only be
placed once.

Description

The entered
version number
(1-255)is
compared with
the version
information of
the fieldbus
(FBI8.1. to FBI8.8).
The output
switches

if the versions
are equal.
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30 Cascading

30 Cascading

A cascade structure allows the modules of an application to be split up over various control
cabinets. DNSL-CMV modules are needed to set up a cascade. Located in the base unit are
the central module and any other function modules, as well as a CMV module in the last slot.

Each of the peripheral units is equipped with a CMV module in the first slot and one or more
function modules. Up to five peripheral units can be configured.

Addressing is performed through the wiring of CMV inputs AD1 - 4.

30.1 Configuring acascade

P> To activate cascading, select
the "Cascade" checkbox in the
settings for the central module
("Parameters - Tables" menu).
(Fig. 31-1)

P> Use the "Cascading" button to

open the configuration menu.
(Fig. 31-2)

The peripheral units are defined in
the configuration menu: (Fig. 31-3)

P Enter the number of peripheral
units.

P> Address the racks.

Shown in the graphic are the total
number of configured modules and
the distribution of the individual racks.

A CMV cascade module is in front

of each rack. For this reason, the
necessary wiring of CMV inputs

AD1 - 4 is displayed for you graphically.
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SLVario Parameters
‘ Settings || DNCO “ DNCO-SCANNER H
Siot

Parameters | Connection terminals | Refrash |

00 MV
L [] Autostart
o osv [ J [] Verification
"
2 SLOK delay (s)

N —

Extension for ICC (Inter central module )
S

Extended CAN addressing mode for ICC
05 l:l Muting g-monitoring quick shut

s Fast shutdo

]

19: Muting addr. — w |[]| Selection | —
08 I:l HO: Muting addr. | —  [w|[]| Selection MV 0 DSV
0o l:l 1: Muting addr. | — || selection
0 I:l HZ Mutingaddr. | —  |w|[]| Selection

N3 Muting addr. | —  |w|[]| Selection
1

[ T || ungosr =] 0 [t
12 l:l 15: Muting addr = w | []| Selection
13 l:l HE: Muting addr. | — | | []| Selection [7] [cascade
r 1 3

)

@
<
i

File Parameters Project View Transmission Simulation Help

DEEES

|EhTe Hardware configuration " Logic" Rack diagnostics " Cascading|

Fig. 31-2

‘ B= Hardware configuration H Lngmn Rack diagnostics H Cascading ‘

cuwv | osv | Fev
1 2

nEEEEuamEEE

1 2

Rack Address

Boss skt I

eron 1 Reck2 I

Humber of peripheral unts.

[-]

—
=l I
[=]

Perph Zracks IE

Fig. 31-3
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31 Network module

31 Network module

With the DNSL-NIV network module, up to eight racks can be networked together. Here, a rack
consists of a central module, a NIV module and up to 13 other function modules.

31.1 Configuring the network module

P> Place the NIV module in the hardware configuration. It can be placed on any slot.
P> Enter the network address in the parameter table of the NIV module.
P> Place the inputs and outputs of the NIV module as well as the RTNI element.

31.2  Network inputs and outputs

The network modules are equipped with 7 x 32 inputs and outputs for communication between
one another. In addition, eight safe inputs and four safe semiconductor outputs are available.

The parameter mask of the inputs contain the following information / parameter fields

* Element name, module name and slot number of the module
* Name (max. 8 characters)

+ Description (max. 80 characters)

 Terminal designation (max. 12 characters)

* Network node number

Toolbar Parameter mask Symbol Description
IN ,1 X NI-IN Properties X NIV 6 w |nput NIV1.1
LIl Skt — Receivesdata
Name
[ | ‘ |IN1.x| ‘ from network 1.
Description
| |
Terminal designati |
Network node number 1
0K ‘ | Cancel
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31 Network module

Toolbar Parameter mask Symbol Description
Out 1 x NI-OUT Properties X M s Output NIVOL.1
Ho 1.1 Slot:S - Transmits data

Name

[ Out1x

Description

to network 1.

Terminal designation |

Network node number 1

‘ 0K ‘ ‘ Cancel

31.3 RTNI(network release)

When turned on and after a malfunction (e.g., interruption of the network connection), the network
inputs are LOW. The inputs must be enabled via the RTNI element for updating. Controlled start-up
is thereby ensured.

The network inputs can be reset via the R input.

The network outputs are not influenced. These can be queried directly after switching on
or after/during a malfunction.

The RTNI symbol can be selected via the toolbar of the central module.

Toolbar Parameter mask Symbol Description

w RTNI X
De:

RTNI

Name

\ ) .
Description R'lnput:
\ | Resets the

network inputs.

This is dominant.

After transmission
and after power
off, the RTNl is
reset!

S-input:
Enables the
network inputs.
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31 Network module

Example: (Fig. 32-1)

A fault has occurred at the network connection of node 1to node 2:

* Network inputs NIVI1.1 on network node 2 and NIVI2.1 on network node 1are set to LOW.

* Node 3 continues to send and receive information from node 2.
* The network inputs must again be released via the S input of the RTNI.

NIVO2.1

\

Knoten-1

NIVIZ2.1

A

Fig. 32-1

A\
\

NIV As---------NIVI3. 1
Knoten-2
NIVO1.1---------NIVO3.1

31.4 Application example

Rack 1
NW-Address: 1

NIV=2.1

Knoten-3

NIVI2.1

Rack 2
NW-Address: 2

ZMV

NT ©

NIV

ZMV

o1 @

NIV

Input IN1 of central module 1(NW address 1) is to switch output O2 of central module 2

(NW address 2).

In the application of rack 1digital input IN1 sets network output NIO2.1.

Instruction Manual SAFELINE VARIO Designer
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31 Network module

If the input is HIGH and RTNI is set, transistor output O2 of network 2 switches.

CAUTION

A P> The RTNI element must be placed and the S input activated once
(Fig. 32-2)

Fig. 32-2
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32

32

Muting

Muting

This option serves to mask out function modules so that an application can be used for various

expansion stages. Muting is performed via inputs 19 to 116 of the central module or via the software.

CAUTION

P> The muted modules must be removed from the rack.
P> Only make changes to the hardware and accept the settings with POWER OFF.

P> The states of the logic elements of the muted modules are set to logical "0" if no
other selection was made.

The "Muting" function is configured
in the "Parameters - Tables" menu.

‘ Seftings “ DNCO H DNCO-SCANNER H

et Parameters | Connection terminals | Refres

. (i} znv
P> Select the module that is to be . | ool
mUted. :i [ 2 stokdemy s
. . Extension for ICC (Inter central module
In Fig. 33-1, input IN13 on the central jy — s Ot g s o £
05 -_NIV
module would mute speed module W ]| s R
W Fast shutdown from:
DSV 3. o l:l 18: Muting addr = | ]| setecton ‘ - ‘vl
08 l:l HO: Muting addr. — w | []| Selection ZMy 0 DSV 1 FBV 2 DSV
H . 111 Muting agdr. | — w | []| Selection o3 [ [m] O [m]
Muting can also be performed via e e | IO B
o] = 0 o - o
M3: Muting addr. — - Selection 05
the software of the central module: 0 s =10 e || 6 0 & O o
i l:l 15: Muting addr. ::\\/f ; []| Selection
P> Select the module that is to be o[ | |remerener ESSS O Lot | | e
muted * \—‘ — L ; Reset ZM

Cancel

o
=

P> Select the "SW" checkbox next
to the module.

Fig. 33-1

InFig. 33-2, the RMV would be muted. Muting
Input I9 is not needed. SW
19: Muting-Addr. [RMV 5 || Selection

In some cases, itis necessary that

the states of the muted modules MO: Muting-Addr. |  — w | []| Selection

remain set for further processing. 11: Muting-Addr. | —  [w|[]| Selection

This can be defied in the "Muting M7 Mutine_Addr | — [w| M1l =election
H n

selection". Fig. 33-2

P> Select "Selection". (Fig. 33-2)

P> Define which elements of this
module are to remain set.
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32 Muting

In Fig. 33-3, input INTand the output
of the SC2 of this module remain set.

Instruction Manual SAFELINE VARIO Designer

MUTING SELECTION

Select items for muting

Inputs- Safety circuits Speed monitoring
N1 [ skt []ss1
[Imzn SKZ []oz1
WL [1sK3 w1
[ma4n []sK4 []8r1
CImsn
[meq
ImLi]

Cman
[1ss2
[oz2
LRz
[lBR2
0K | | Cancel
Fig. 33-3

134



33 Password protection for the application

33 Password protection for the application

Each application can be protected with up to three different passwords. Each password is assigned
different permissions (responsibilities). These permissions are defined in levels O to 3.

Itis also possible to define whether an application can always be loaded in a defined level or if a
password request always appears.

The settings and responsibilities are accepted when the application is saved. Upon transmission of
the application, the password level O is stored on the central module. SL VARIO is then password
protected! Another application can only be transmitted with a valid password.

CAUTION

A P> Only one password can be stored in the central module!
P> This password can be created in two different menus in the Designer.

Password entry in the DNSL-ZMV
Designer menu ... device password

1. Project - Settings -
Security settings

Enter eight-character . - x| 1 ] ] ] T T T

password ) o
Transmit application

XX XXX XX X

2. Project -
Password protection

Enter eight-character
password

X125 X XX X X

CAUTION

/N

P> The device password can only be deleted in the "Settings" menu.
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33 Password protection for the application

The parameter mask for password
protection is called up via the "Pro-
ject - Password protection" menu.

If password protection was activa-
ted, alock icon appears with the
current level in the navigation area
of the Designer mask (Fig. 34-1). The
parameter mask can also be called

up from here.

33.1 Settings

File Parameters Project View Transmis

1050 = @ vl

‘ B% Hardware configuration || Logic circuit || Ra

Fig. 34-1

The assignment of passwords and definition of responsibilities can only be performed in level O.

(Fig. 34-2)

Current project level

Display of the selected level.

Activate password protection

for project

Activation of password protection

Password can be loaded

without password

* Yes: The application can be opened
without a password request.

* No: The application cannot be
opened until the correct password

has been entered.

P> Enter the passwords (max. eight
characters, no special characters).

P> Accept the settings.

Instruction Manual SAFELINE VARIO Designer

SLVario - Password protection

Current project level: | 0

Settings |

| Cnange level

Activate password protection for project:

Password can be loaded without password

Define password for level 0
Confirm password for level 0
Define password for level 1
Confirm password for level 1
Define password for level 2

Confirm password for level 2:

Accept

Close.

Fig. 34-2
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33

33.2

Password protection for the application

Responsibilities
Define the permissions for the indi- P o~
. . " e
vidual levels in the "Responsibilities [ seiors (R oot |
parameter mask (F|g 34—3) Level 0 (Engineer) 1 (Assembler) 2 (Operator)
View parameters.
Change parameter ]
Current project level Ve scaematc @
. View properties of the logic elements. [} (]
Display of the selected level. T — o o
View properties of the analog functions o [m]
Change properties of the analog functions. (] [m]
sl Change logic [m} ]
The responsibilities for level O S 0O o
(Engineer) are all activated and ST g =
. Vaiidation [m} ]
cannot be deactivated. prit pofet a o
Save application [} (]
Transmit application O ]
Set/change password in ZMV (] [m}
P> Activate the responsibilities
forlevel 1and level 2.
P> Accept the settings.
Fig. 34-3

The responsibilities allow the user to perform the following functions:

View parameters:
* Display the parameters

Change parameter:
* Display and change the parameters

View schematic:
» Display the schematic (logic)

View properties of the logic elements:
» Display the properties of the used logic elements in the schematic (logic)

Change properties of the logic elements:
+ Display and change the properties of the used logic elements in the schematic (logic)

View properties of the analog functions:
+ Display the properties of the used analog elements in the schematic (logic)

Change properties of the analog functions:
» Display and change the properties of the used analog elements in the schematic (logic)

Change logic:

+ Display the properties of the used logic elements in the schematic (logic)
* Add and remove modules in the hardware configuration

+ Add and remove logic elements in the schematic (logic)

+ Delete/add connections

Instruction Manual SAFELINE VARIO Designer
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33 Password protection for the application

Project comparison:
* Execute the Project comparison menu item

Validation:
* Execute the Project validation menu item

The following actions are only possible in level O
and cannot be enabled for levels 1or 2:

* Addpage
* Insertlabel
+ Page arrangement

33.3 Changelevel

In the "Change level" mask

(Flg 34_4)[ you can switch Current project level: 0
between the levels. f Settings rResponsibiIities rChange level |
Current project level _

[ O] o2

Display of the selected level.

Enter password for selected level:
P> Select the level to which you
would like to switch. Change level ‘

P Enter the password for this level.
P> Press the "Change level" button.

Fig. 34-4
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34 Simulation

34 Simulation

The SL VARIO Designer offers the possibility to simulate the created application on a PC. The
elements are switched on and off or controlled by means of simple mouse clicks or sliders.

The signal characteristics can thereby be simulated immediately after creating the application.

Transmission to the hardware is not necessary.

34.1 Starting the simulation

> Start the Simulation with the File Parameters Project View Tranrz mission  Simulation Help
"SIMUL" button. (Fig. 35-1) S-LE e
Hardware configuration Rack diagnostics

The green button indicates that the
simulation is active. Menu items that
can no longer be selected are grayed
out.

R | @ oren| @ smuL| [zwo2 ofosv 1]

IThe states of the gates and the signal
characteristics are displayed with
corresponding colors in the logic dia-
gram. (Fig. 35-2)

The colors of the connections can be
changed in the menu bar under Pro-
ject - Settings - View options.

Simulation b
The Simulation function menu opens P 207 0 -] steckplatz
at the same time. (Fig. 35-3) Wl o2 s
The inputs, speed monitors and safety g'”jls‘“”] E i,
circuits of each module are listed CIme E 03
]
here. [ ms [Tare 1]
D &
The fields with gray background are so = Ow
Ore
called shortcut buttons. These can be Ons
assigned to specific inputs in advance. g "
The elements can be simulated via = g
this function menu or directly in the B= g "
. . ) B :
schematic by clicking the respective o Qine
symbol. P
The Sett]ngs |n th|s module are accep— Einstellungen bei Simulationsstart Gbernehmen
ted upon exiting the simulation if the hidas
. . . [] Hysterese{AnalogElemente)
"Accept settings on simulation start" ’ )
checkbox is selected. Fig. 35-3

POWER: Deselecting the checkbox
simulates a power-off.
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34 Simulation

34.2 Simulating the inputs

The digital inputs, fieldbus inputs, network inputs and safety mats are simulated by left-clicking
the corresponding symbol. The input changes its state. As with online diagnostics, this is made
apparent by a green input terminal and colored connection line.

M 0 m FEY 2 NIV 3 m‘ M 0 [ L

CAUTION

A > With the network inputs, note that the RTNI enable must be set in order for them
to switch through.

Alternatively, the inputs can also be Simulation w
switched on and off via the function
menu. (Fig. 35_4) 01 — ZWMV 0 w | Steckplatz
P> Select the desired module (slot). ] ot
P Select the checkbox for the input. e 02
i e
SR =S
o7 — E _
Fig. 35-4
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34 Simulation

34.2.1  Shortcut button assignment

The digital inputs can be assigned so-called shortcut buttons.
To do this, the simulation must be switched off.

> In the menu bar under "Simulation", File Parameters Project View Transmission | Simulation| Help
select the Simulation function menu. S I B
Fig. 35-5
P> Select the desired input in the z"""t -
opy to file ...
logic diagram with the right ea—
mouse button. T
Properties
P> Select the "Simulation: Shortcut Simulation: Hotkey assignment...
button assignment..." function. :S:‘a“°":W‘”"°W""“'
(F|g 35'6) Input -> Duplicates
Fig. 35-6
The "Selection: Button assignment" 2] e
window then opens. o
04; -
05: —
P> Accept the preset button with e
"ok" or select a different button. 08: —
09: —
(Flg 35-7) 10: —
11: —
12 —
13—
14: —
15: —
Fig. 35-7
The shortcut button is assigned this R B =
input. (Fig. 35-8) W
It can be overwritten at any time mEY O
with a different input. Fig. 35-8
You can now switch this input on and
off with the shortcut button. While
switched on, the field is green.
(Fig. 35-9) Fig. 35-9
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34 Simulation

34.2.2

34.3

Wiring inputs virtually

For simulation purposes, digital inputs can be virtually wired to any output.

P> Select the desired input in the
logic diagram with the right
mouse button.

P> Select the "Simulation: Wire
with..." function (Fig. 35-10)

You can virtually wire any configured
output with this input. (Fig. 35-11)

P Select the slot and the output.

P> Activate the wiring by selecting
the "Activate external wiring"
checkbox.

To disable the wiring, simply
deselect the checkbox.

You canidentify a wired input by the
changed symbol. (Fig. 35-12)

The input now behaves like the
virtually wired output.

Copy

Copy tofile ...

Remove

Move to ...

Properties

Simulation: Hotkey assignment...

Simulation: Wiring with...

Help ...

Input > Duplicates

Fig. 35-10

External wiring

This gate wiring with

Simulating the analog inputs

P> Select the analog input.

A slider with a scale from O to 10 V or
from 4 to 20 mA opens. (Fig. 35-13)

P> Set the desired value with the
slider.

The analog input switches according
to its configuration.

Analog inputs that are configured
with restart via RTAN require a falling
edge at the RTAN in the simulation
as well.

Instruction Manual SAFELINE VARIO Designer

Name
Description
[] Activate external wiring
[] External wiring - Inverted switching behavio
OK || Cancel
Fig. 35-11
My 0 m‘
Iz,
Fig. 35-12
I { '}
ov 2,5V 5V 75V 0V
28V
0K Cancel
Fig. 35-13
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34 Simulation

34.4 Simulating the safety circuits

The safety circuits can be simulated either by clicking on the symbol of the safety circuit or via the
Simulation function menu. In the first case, only the interconnection is simulated. Possible acknow-
ledgement inputs are not taken into account here.

The behavior is different if the safety circuit is simulated via the function menu.

In this case, both the acknowledgement inputs as well as the correct switching of the individual

safety circuit inputs are taken into account.

The clock signals for clocked safety
circuits are simulated in the function
menu with selection "SC". (Fig. 35-14)

After selecting the clock for the safety
circuit and the acknowledgement
input, the safety circuit switches

through. (Fig. 35-15)

Errors in the wiring of the safety
circuits are indicated by orange
terminals on the symbol and can
be deleted again with the RTKS ac-

knowledgement symbol.
(Fig. 35-16)

Fig. 35-15

Dsw 2

Fig. 35-16

34.5 Simulating the two-hand function

The two-hand symbol switches to its
normal state when the simulation is

switched on. (Fig. 35-17)

Click on the element to change the
inputs according to the two-hand
specification and switch on the
output. The output can likewise be

switched off again.
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34

34.6

Simulation

Simulating speed monitoring

The following parameters are taken into account when simulating speed monitors:

* elected operating mode

» Setpoints, even if configured via DNCO or multiplexer
* Type of standstill monitoring (position or speed)

P> Select the speed symbol.

Aslider opens. (Fig. 35-19)

P> Set the desired speed value with
the slider.

P> Select clockwise or counterclock-
wise.

The outputs switch according to the
configuration.

Please note that the RTDS acknowled-
gement signal is needed for switching
onagain.

Instruction Manual SAFELINE VARIO Designer
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0 412 824 1236 1643 2060 2472 2884 3296
1 Anti clockwise 1385 Hz Clockwise (&)
0K
Fig. 35-19
144




Table of contents

Instruction Manual SAFELINE VARIO Designer 145



Table of contents

Instruction Manual SAFELINE VARIO Designer 146



Table of contents

Instruction Manual SAFELINE VARIO Designer 147



Table of contents

Instruction Manual SAFELINE VARIO Designer 148



Table of contents

Instruction Manual SAFELINE VARIO Designer 149



Table of contents

Instruction Manual SAFELINE VARIO Designer 150



Table of contents

Instruction Manual SAFELINE VARIO Designer 151



Table of contents

Instruction Manual SAFELINE VARIO Designer 152



Table of contents

Instruction Manual SAFELINE VARIO Designer 153



Table of contents

Instruction Manual SAFELINE VARIO Designer 154



Table of contents

Instruction Manual SAFELINE VARIO Designer 155



Table of contents

Instruction Manual SAFELINE VARIO Designer 156



Table of contents

Instruction Manual SAFELINE VARIO Designer 157



Table of contents

Instruction Manual SAFELINE VARIO Designer 158



Table of contents

Instruction Manual SAFELINE VARIO Designer 159



