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SAFETY INSTRUCTIONS

1 Safety Instructions

1.1 Classification of safety instructions

Danger
This warning informs the user of a risk that will result in death or serious injury if it is not avoided.

A DANGER

Type and source of danger
Consequence
3 Remedial action

Warning
This warning informs the user of a risk that could result in death or serious injury if it is not avoided.

Type and source of danger

Consequence
3 Remedial action

Caution
This warning informs the user of a risk that could result in injury if it is not avoided.

/\ CAUTION
Type and source of danger
Consequence
3 Remedial action
Attention

This warning informs the user of a risk that could result in damage to property if it is not avoided.

Type and source of danger

Consequence
3 Remedial action

General notes
This symbol is used when important notes and information regarding the use of the machine/the
system/the device are provided.

[ ]
G> Note/Information
LT

30.30.01.00956/01 www.schmalz.com EN |5



SAFETY INSTRUCTIONS

1.2 Warnings

Explanation of the warning symbols used in the operating instructions.

Warning
symbol

1.3 Mandatory symbols

Explanation of the mandatory symbols used in the operating instructions.

Mandatory
symbols

¥,
®

6| EN

Description

Adhere to the operating instructions

Wear ear protectors

Description

General warning symbol

Vacuum warning

Warning of environmental damage

symbol

symbol

www.schmalz.com

Warning

Mandatory

Warning of hearing damage

Warning of overpressure

Explosive atmosphere warning

Wear eye protection

Activate prior to maintenance or

30.30.01.00956/01



SAFETY INSTRUCTIONS

1.4 General safety instructions

Ignoring the general safety guidelines
Personal injury / damage to plants / systems

The operating instructions contain important information about using the
switches. Read the operating instructions thoroughly and keep them for later
reference.

The system may only be connected and operations started once the operating
instructions have been read and understood.

Use only the connections, mounting holes and attachment materials that have
been provided

Carry out mounting or removal only when the device is in an idle and
unpressurized state.

Installation may only be carried out by qualified specialist personnel,
mechanics and electricians. Qualified specialist personnel are persons who
have the knowledge and experience i including knowledge of applicable
regulations i necessary to enable them to recognize possible dangers and
implement the appropriate safety measures while performing the tasks
assigned to them! The same applies to maintenance!

General safety regulations, European standards and VDE guidelines must be
observed and complied with!

No modifications may be made to the switch!
Protect the switch from damage at all times!

/N CAUTION

A®

Pressure can cause closed devices to explode
A vacuum can cause closed devices to implode
Damage from flying or aspirated parts

Wear protective glasses

Wear ear protectors

Inappropriate voltage supply

Destruction of switch

Only operate the switch using power supply units with protected extra-low
voltage (PELV)

The system must incorporate safe electrical cut-off of the power supply in
compliance with EN60204

Do not connect or disconnect the plug connectors when voltage is applied

30.30.01.00956/01
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SAFETY INSTRUCTIONS

1.5 Intended use

The VSi-é | -&/-B vacuum/pressure switch is to be used only to measure vacuum and pressure.
For further information, see the technical data.

Any other use is considered improper by the manufacturer and is deemed as contrary to the
designated use.

The switch is only to be operated by trained personnel

Individuals who are not able to operate the system safely due to physical, psychological or sensory
problems must not operate the system or may only do so under the supervision of a responsible
person.

Intended use includes correct and full compliance with all information provided in the manual, in
particular the safety information and the warning notices as well as all associated documentation.

1.6 Requirement for the user

All personnel working with the product must be familiar with basic mechanical, electrical and
pneumatic principles as well as the appropriate technical terminology.

To ensure safe operation, this work may only be performed by qualified personnel or trained persons
working under the supervision of qualified personnel.

AA qualified employee is defined as an employee who
knowledge and experience i including knowledge of applicable regulations T necessary to enable him

or her to recognize possible dangers and implement the appropriate safety measures while performing

tasks. Qualified personnel must observe the pertinent industry-specific rules and regulations."

8| EN www.schmalz.com 30.30.01.00956/01



PRODUCT DESCRIPTION

2 Product Description

2.1 General description

\" The versions of the vacuum switch and pressure switch in the VSi series are referred to only

' as the switch below.

e

A

i/‘ B
N>
&

\

The VSi-series switch can be operated in two operating modes. Users can choose between direct
connection to discrete inputs (standard 1/0 = SIO mode) or connection through the communication line
(IO link Class A).

Switching points are indicated using one or two orange LEDs. If the switching point is not active, the
operational readiness is indicated by a green LED.

Additionally, a multitude of information and status reports for the switch can be accessed using
wireless communication with NFC (Near Field Communication).

The parameters can also be set using two buttons on the display version (VSi-é -D). The current
system status and the settings are shown on a display.

The fluid connection offers the opportunity to align the switch in a screwed-in position.

2.2 Versions

Each switch has a precise item designation (e.g. VSi P 10 D M8-4) that is composed of the following
type keys:

Type Pressure range Display Electrical connection
VSi V (-1 to O bar) D (with integrated display) M12-4 (1xM12, 4-pin)

VP8 (-1 to +8 bar) M8-4 (1xM8, 4-pin)
P10 (0 to +10 bar)

30.30.01.00956/01 www.schmalz.com EN |9



PRODUCT DESCRIPTION

2.3 VSidesign (without display)

Item Description

1 Fluid connection
Switching point 1 display, ORANGE or operating voltage display, GREEN
Position of the NFC antenna

A W N

Electrical connection M12-4 or M8-4

24 VS design é D (with display)

Item Description
1 Fluid connection
Switching point 1 display, ORANGE or operating voltage display, GREEN
Position of the NFC antenna behind the display
Electrical connection M12-4 or M8-4
MODE button
Display
SET button
Switching point 2 display, ORANGE

0 N o o B~ W DN

10| EN www.schmalz.com 30.30.01.00956/01



3 Technical Data

3.1 General data
Measuring medium

Operating pressure range

Overpressure resistance
Accuracy
Resolution

Degree of protection
Working temperature
Storage temperature

Permitted humidity

Materials used

Weight

]

3.2 Electrical data

Supply voltage
Power consumption (where U = 24 V)

Current load rating per output
Polarity reversal protection
Overload/short circuit OUT1/OUT2
NFC

10 link

Display (only VSi é D)

Di splay resolution (

Non-aggressive gases; dry, oil-free air

\% -1to O bar

P10 0to 10 bar

VP8 -1to 8 bar

\% 8 bar

P10 15 bar

VP8 12 bar

+3%FS?Y

\Y 1 mbar

P10 11 mbar

VP8 Vacuum 2 mbar/pressure 11 mbar

IP 65 (M8/M12 plugged in)

0to 50 °C

-10to 60 °C

10 to 90% RH (free from condensation)

Housing PA12
Fluid connection Stainless steel

Seals NBR
VSi 12 g
VSi é D 16g

The accuracy applies to the entire measuring and temperature range.

DC 10to 30 V (PELV) ?

VSi <35mA
VSi é D <35mA
100 mA

Yes, all connections
Automatic switch-off of both outputs
NFC Forum Tag type 4

10 link 1.1 Class A

Baud rate COM2 (38.4 kBits/s)
Minimum cycle time 2.3 ms

(also see separate data dictionary)

3-digit, 7-segment display with decimal point

1 mbar
10 mbar

Vacuum
Pressure

2)  The power supply must correspond to the regulations in accordance with EN60204 (protected extra-low voltage).

30.30.01.00956/01
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TECHNICAL DATA

3.3 Mechanical data

VSi

f M /

8] ] - g

LG1 L ] D
L1

Type 1

D G1Y
VSi é-4 M8 | 19.6 | G1/8" male thread
VSi é -4M1 7 19.6 | G1/8" male thread
VSi é - 1 19.6 | G1/8" male thread
VSi é Bt 1 19.6 | G1/8" male thread

VSi éD

F=h

G3
G

LG1

L

L1

Dimensions in mm

G2
M5 female thread
M5 female thread
M5 female thread
M5 female thread

Y Maximum tightening torque 2.5 Nm

3.4 Factory settings

Parameter

Switching point 1

Switching point mode and logic

Switching point SP1

Reset point rP1

Window hysteresis Hyl/leakage limit per sec L-1
Switch-on delay dS1, switch-off delay drl
Switching point 2

Switching point mode and logic

Switching point SP2

Reset point rP2

Window hysteresis Hy2/leakage limit per sec L-2

Switch-on delay dS2, switch-off delay dr2

Transistor function
Display unit
Eco mode

Display alignment

10 link device locks, extended device locks

Menu PIN code, NFC PIN code

12| EN

www.schmalz.com

G3 L LGl | L1

M8x1 male thread | 38.0 8 55.0
M12x1 male thread | 38.0 8 56.0
M8x1 male thread | 60.5 8 77.5
M12x1 male thread | 60.5 8 78.5

VSi-V VSi-P10 VSi-VP8

Two-point mode, normally closed (H. no)

750 mbar 5500 mbar -750 mbar

600 mbar 5000 mbar -600 mbar

20 mbar 100 mbar 20 mbar

0ms 0ms 0ms

Two-point mode, normally closed (H. no)

550 mbar 5000 mbar 5500 mbar

500 mbar 4500 mbar 5000 mbar

20 mbar 100 mbar 20 mbar

0ms 0ms 0ms

PNP PNP PNP

mbar mbar mbar

Off Off Off

Standard Standard Standard

0 0 0

000 000 000

30.30.01.00956/01



INSTALLATION AND COMMISSIONING

4 Installation and commissioning

4.1 Assembly

Item Description Max. tightening torque
1 Fluid connection 2.5 Nm
4 Electrical connection -
9 Screw-in aid (see accessories)
e . . . : L .
( ) To install the switch on the fluid connection, screw it in with a maximum of 2.5 Nm.
\4// The screwed-in switch can be turned back slightly to align it.

4.2 Electrical connection

A DANGER

Moving systems/parts throughout the production facility during set-up at
the workplace

Death or very serious injury/material damage

3 Do not enter the danger zone when the system is operational.

A DANGER

Risk of fire and explosion

Death or very serious injury

3 The switch must not be used in environments where there is a risk of
explosion.

/\ CAUTION

The output signals can change when the power supply is switched on or
a plug connector is plugged in.
Serious personal injury and/or damage to property

3 The electrical connection must only be carried out by individuals who are able

to assess the impact of signal changes on the overall machine / facility /

system.

30.30.01.00956/01 www.schmalz.com EN |13



INSTALLATION AND COMMISSIONING

/N CAUTION

AQ®.

Noise pollution due to incorrect installation of the media connection
Hearing impairments may occur in the longer term

Correct installation

Wear ear protectors

/\  CAUTION

A®

Pressure can cause closed devices to explode
A vacuum can cause closed devices to implode
Damage from flying or aspirated parts

Wear protective glasses

Wear ear protectors

3

Inappropriate voltage supply

Destruction of switch

Only operate the switch using power supply units with protected extra-low
voltage (PELV)

The system must incorporate safe electrical cut-off of the power supply in
compliance with

Do not connect or disconnect the plug connectors when voltage is applied

The electrical connection of the switch is made using a 4-pin M-12 or a 4 pin M-8 connector.

=
Cl) The maximum cable length is 30 m in SIO operation and 20 m in 10-link operation.
e

Incorrect connection on I0-Link Class B Port.

Poss. damage to the 10- Link Master or periphery

When operating the 10-Link Class A switch with an 10- Link Master with Class

B Port ensure compliant connection and isolation

14| EN
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INSTALLATION AND COMMISSIONING

4.2.1 Pin assignment, M8 connector /M12 connector

M8 connector M12 connector Pin Symbol Wire color? Function
1 Us Brown Supply voltage
@ @ @ ® 2 ouT2 White Signal output 2 (SIO)
@ @ @ @ 3 Gnd Blue Ground
] C/Q (10O link) or
4 ouTl Black signal output 1 (SIO)

Y when using a Schmalz connection line (see accessories)

4.3 10-Link commissioning

When operating the switch in 10-link mode (digital communication), the supply voltage, Gnd and the
C/Q communication cable must be directly connected with the corresponding connectors of an 10-Link
master with Ports 10-Link Class A. When doing so, a new port must be used for each switch; a
junction of several C/Q cables is not possible with only one 10-Link master port.

The IO-Link master must be connected in the configuration of the automation system in the same way
as other fieldbus components. To activate the port for 10-link communication, a software tool from the
respective master manufacturer is usually provided (e.g. Siemens PCT Beckhoff TwinCAT, etc.). The
necessary device description data (IODD) for the switch can be downloaded from our website
www.schmalz.com.

<
/ The second output OUT2 for the switch is deactivated in 10-link operation.

N / ‘ ‘\\

A

-

\ emlg|

30.30.01.00956/01 www.schmalz.com EN |15
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INTERFACES

5 Interfaces

5.1 Digital switching outputs (SIO)

To operate the standard digital inputs of the automation technology or to directly control the electrical
consumers, the switch has two digital outputs.
The electrical status of both of the outputs OUT1 and OUT2 thus corresponds with the logical status of
switching points 1 and 2 regardless of the switching point parameters that have been set:

1  Switching point mode and switching point logic

1  Switching thresholds and hysteresis (function depends on mode set)

1  Switch-on and switch-off delay times

1  Electrical transistor functions PNP or NPN

5.2 10-Link

The switch provides many additional functions besides both switch signals via the 10-link
communication.

1  The actual measurement value is provided live using the process data

1  Warnings and error statuses that occur are reported to the master via the 10-link event
mechanism.

1  More precise information regarding the system status is retrieved using the acyclical
communication channel (so-called ISDU parameters).

1  Within the framework of the ISDU channel, all settings (e.g. switching point modes and delay
times) for the switch are read or overwritten.

1 Inaddition to the identification data that can be accessed from the control menu such as the
part number and serial number, additional information regarding the identity of the switch can
be retrieved.

The switch also provides memory for user-specific information, which means that, for example,
it is possible to save an installation or storage site.

The following diagram shows the alignment of the 2 byte process input data for the switch.

PDin byteno. | 0 1
Bit no. 15 ’ 14 ‘ 13 ‘ 12 ‘ 11 ‘ 10 ‘ 9 ‘ 8 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 1 0
Contents Measured value (14 bit) SP2 | SP1

The SP1 and SP2 bits reflect the logical status of switching points 1 and 2.
Depending on the version, the measurement value is displayed as follows:
1 VSiV: 14 bit unsigned vacuum in millibar (vacuum positive)
1 VSIi P10: 14 bit unsigned pressure in millibar (pressure positive)
1  VSiVP8: 14 hit signed pressure in millibar (pressure positive, vacuum negative)

A detailed description of all device parameters can be found in the data dictionary for the switch, which
can be downloaded together with the IODD as a ZIP archive from www.schmalz.com.

16| EN www.schmalz.com 30.30.01.00956/01
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INTERFACES

5.2.1 Configuration server

Since revision 1.1, the IO-Link protocol has contained an automated process for transferring data
when a device is replaced. For this data storage mechanism, the 10-Link master mirrors all setting
parameters for the device in a separate non-volatile memory. When a device is swapped for a new
one of the same type, the setting parameters for the old device are automatically saved in the new
device by the master.

In order for this to work with the switch, it must be operated on a master with 10-Link revision 1.1 or
higher and the data storage feature must be activated in the configuration of the 10-Link port.

A detailed description of the data storage mechanism cannot be provided here; however, note the
following practical information:
1  To ensure that data is transferred in the correct direction when a device is replaced, it must be
ensured that the new device is restored to the factory settings before it is connected to the 10-
Link master.
This can be done at any time using the function for restoring the factory settings, for example,
via the operating menu.
1  The device parameters are automatically mirrored in the master when the device is configured
using an 10-Link configuration tool such as S7-PCT.
1 Changes to the parameters made in the user menu on the device or via NFC are automatically
mirrored in the master.
1  Changes to the parameters made by a PLC program using a function module are not
automatically mirrored in the master.
In this case, mirroring can be triggered manually by executing ISDU write access to the
ASystem Commaneéd gamalex 2) with the fAParamDownl oa
(numerical value 5) once all the required parameters have been changed.

5.3 NFC

NFC (Near Field Communication) refers to a standard for wireless data transfer between different
devices over short distances.
The switch functions as a passive NFC tag which can be read by a reader, e.g. smart phone or tablet.
With the NFC applications by Schmalz, the information is displayed using a mobile website in the
browser, therefore an app is not required. The smartphone must only have NFC activated and be
connected to the internet.
Since the reading distance is very short, as is the case with other NFC applications, you should find
out about the position of the NFC antenna in the smartphone or tablet used. The following instructions
should be observed for an optimum data connection between the NFC reading device and VSi:

1 Inthe VSi version, the antenna is located behind the NFC label on the housing

1 Inthe VSi...D display version, the antenna is located directly behind the display

1  The mobile device itself must be aligned as parallel as possible to the front of the switch

1 The antenna of the mobile device should be positioned in the center of the antenna of the

switch

The NFC functionality is supported by many current smartphones. At the time of creating this
document, the situation with regard to Apple devices was that the NFC communication was not yet
available for general use such as for use by the Schmalz vacuum/pressure switch.

/

e When parameters of the switch have to be changed via the 10-link or NFC, it must
‘\ _ ) be ensured that the power supply of the switch then remains stable for at least three
i seconds. Otherwise, it can result in data loss and the subsequent error EO1.

\ Pulg |

_/

Access to the switch's parameters via NFC also works without a connected supply
voltage.

\ ele)

30.30.01.00956/01 www.schmalz.com EN |17



MANUAL OPERATION OF THE DISPLAY VERSION

6 Manual operation of the display version

8 ey

Mode Set

The switch is operated using the mode and set buttons. Settings are made using software menus. The
operating concept is set up according to VDMA 24574-1 and is divided into three menu levels:

1 Basic menu

1 Menu for additional functions (AF)

1 Info menu (INF)
Setting of the switch in the basic menu is sufficient for standard applications.

The display shows all of the information, including:
1  Actual vacuum/pressure measurement value
1  Selected menu item
1  Settings
T  Error messages

e When switch parameters have to be changed in the operating menu, it must be
'\ ) ) ensured that the power supply of the switch then remains stable for at least three
i seconds. Otherwise it can result in data loss and the subsequent error EO1.

e

N

6.1 Operating concept

6.1.1 Display of vacuum and pressure values

In the basic operating menu state, the actual measurement value is displayed on the basis of the
chosen display unit. All units are available in millibar, kilo pascal, inch-hg and PSi.

The information displayed varies depending on the device version and the position of the
measurement value in the vacuum and pressure range:

Measureme Version V Version P10 Version VP8
mbar | kPa | inHg psi bar kPa | inHg psi bar kPa | inHg psi
mbar
10 bar FFF | FFF | FFF | FFF | FFF | FFF | FFF | FFF | FFF | FFF | FFF | FFF
9 bar FFF | FFF | FFF | FFF | 9.00 | 900 | 266 | 131 | FFF | FFF | FFF | FFF
8 bar FFF FFF FFF FFF | 8.00 800 236 116 | 8.00 | 800 236 116
6 bar FFF FFF FFF FFF 6.00 600 177 87 6.00 600 177 87

-800mbar | 800 | 80.0 | 236 | 11.6 | -FF | -FF | -FF | -FF | 800 | 80.0 | 23.6 | 11.6
-1000 mbar | -FF | -FF | -FF | -FF | -FF | -FF | -FF | -FF | -FF | -FF | -FF | -FF

With version V, the vacuum value, i.e. the vacuum compared to the ambient air pressure, is displayed
as a positive; in version P10, it is displayed based on the pressure.
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MANUAL OPERATION OF THE DISPLAY VERSION

In version V8, the pressure is positive and vacuum is negative; however, the positive/negative sign is
not displayed. You can determine whether the value is positive or negative using the table due to the
presence of a decimal point.

The switching threshold SPx/FHx and rPx/FLx in the operating menu is displayed based on the same
method.

If an error status is active, it is indicated in the display through a periodic switch with the measurement

value. For recognition purposes,apr ef i x AEO0O stands for error, foll
chapter 8.1).

One exception is error 7 (operating voltage too
the display and the switch will delay further user entries until the operating voltage has reached the
necessary level again.

6.1.2 Navigating in the menu

The basic menu can be reached from the basic status by pressing the SET button.

To scroll through the menu press the SET button.

When the desired menu item has been found, select it using the MODE button.

I f there is a submenu (AAFO0 and Al NFO), this can
button.

By pressing both buttons at the same time, it is possible to quit the menu at any point.

6.1.3 Editing the parameters

If a menu item has been selected, the current value will firstly appear in the display. With parameters

that can be set, the whole value or lowest number will flash and can be changed by using the SET

button. When doing so, the possible settings are run through cyclically.

With version VP8, the values of the switching thresholds SPx/FHx and rPx/FLx can be positive

(pressure measurement range) as well as negative (vacuum measurement range). In this case, the
desiredr ange of the new value is set at the start of
AUACO for vacuum wil/ firstly flash and can be s

For numerical values that consist of three numbers, the MODE button can be changed for the next
higher number.
At the end of the editing process, the MODE button is pressed again after the last number. The new
value then appears for two seconds in the display without flashing.
If the new value is invalid, the display will instead receive a message and the old value is retained:
1 AOor fi ( oumeansfthattha mey ea)ue is generally out of range, for example, SP1> 8.0
bar in the variant VP8
1 Al nCh (i nmeans thatthe valnetcdllides with the current setting of another
parameter, e.g. rP1> SP1
To cancel the editing process, both buttons can be simultaneously pressed at any time.
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MANUAL OPERATION OF THE DISPLAY VERSION

The following table illustrates the editing with four examples:

Setting the numerlcal

SP1

799

N4

755
725
725

725

SP1 <—|

Setting the numerical

—

©

SP1 750

U

@}

< <
0000000©©

PiS

o
o

o
o

o
o

o
o

w
o

N NN nE o€ o€

w
o

i

SP1

Setting the mode

—> Hno
Oul @
\4
C.no
v
C.no
oul <—|

Canceling a command

%No

rct @

<
(]
7

Lé

©00©00

© ©

©
©

Changing SP1 from 750 mbar to 725 bar with V version

Choose menu item, lowest number flashes

SET button pressed 5 times

MODE button pressed, middle number flashes

SET button pressed 7 times

MODE button pressed, highest number flashes

MODE button pressed, new value confirmed

Automatically returns to the menu title after 2 seconds

Changing SP1 from -750 mbar to +3.2 bar with VP8 version

Choose menu item, lowest number flashes

SET button pressed once, preselection of the measurement value range

SET button pressed once, switch to pressure value range

MODE button pressed, value range confirmed, lowest number flashes

MODE button pressed, middle number flashes

SET button pressed 2 times,

MODE button pressed, highest number flashes

SET button pressed 3 times

MODE button pressed, new value confirmed

Automatically returns to the menu title after 2 seconds

Changing switching point mode 1 from H.no to C.no

Choose menu point, current number flashes

SET button pressed 4 times

MODE button pressed, new value confirmed

Automatically returns to the menu title after 2 seconds

Resetting the erasable counters

Presel ect

SET button

command

pressed 1

MODE button pressed, command is executed

execution

ti mes,

command

finoo

exe

Meas.urement After 2 seconds, the menu is exited (back to basic status)
value: 0
. Write accesses from the 10-link and NFC interfaces have a higher priority than the
( i \‘ operating menu, but generally last only a few seconds.
\/ pig However, if editing is attempted at the same time using the menu, this will be

rej
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MANUAL OPERATION OF THE DISPLAY VERSION

6.1.4 Entering the PIN code

If the menu was write protected with a PIN code, this must be entered first before a parameter can be

changed. If you attempttochangea v al ue, t h.éndmewislalgeapipPear i n the disp
after two seconds to enter the 3-digit PIN code. This will be entered number by number like any other

numerical value and confirmed with the MODE button.

When entering a valid PINthemessage fiUnCo0 appears and any number of p
changed. It is also possible to quit the menu in the meantime. If no button has been pressed for one

minute or the switch was switched on or off, write protection is activated again.

Theentryofan i nvalid PIN is rejected with the message fLoC

6.1.5 Automatically quitting the menu

The menu will automatically close if no button is pressed for one minute.

The display also returns to the basic status when an error status occurs so that the error number can
be displayed. The menu can be called up and used again afterward.

If parameters are changed using one of the other interfaces, i.e. via the 10-link or NFC, the menu will
also close. The instruction fAdAto will then appear fo
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6.2 Basic menu

All of the settings for standard switch applications can be configured and read from the basic menu.

The following menu items are available:

Menu item Example Description
Default state Display of current measured value
Periodic switch to error number, if active
@ Automatic display of the basic settings:
——>
bar Unit
N
@ SIO Communication mode
SP1 Switching point 1
750 (mbar)
rP1 Reset point 1
600 (mbar)
v us Operating voltage
Automatic return to default state
v A
SP1/FH1 —> 750 Switching point 1/upper window point 1
rP1/FL1 —> 600 Switching point 1/lower window point 1
hy1/L-1 —> 20 Hysteresis switching point 1 (window mode)
or leakage limit 1 (CM mode)
SP2/FH2 —> 550 Switching point 2/upper window point 2
rP2/FL2 —> 500 Switching point 2/lower window point 2
hy2/L-2 —> 20 Hysteresis switching point 2 (window mode)
l or leakage limit 2 (CM mode)
tCH —> No/SP1/SP2 Teach-in function
CAL — Nolyes Calibrate zero offset
AF —_— Submenu: Additional functions
INF — Submenu: Information

Quitting the menu
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6.3 Extended functions (EF)

An extended configuration menu is available for applications with special requirements. The menu
item order is as follows:

Menu item Example Description

AF AF menu title in basic menu

oV 1 ©

Oul —> Hno Switching function, switching output 1:

H.no/H.nc: Hysteresis function, normally open/normally closed
F.no/ F.nc: Window function, normally open/normally closed

C.no/C.nc: Condition monitoring function, normally open/normally

closed
\/ d.no/ d.nc: Diagnosis function, normally open/normally closed
©
Ou2 —> H.no Switching function, switching output 2: (see Oul)
|
ds1 —> 0 Switch-on delay for switching point 1 in ms
drl \1, —>0 Switch-off delay for switching point 1 in ms
v
ds2 —>0 Switch-on delay for switching point 2 in ms
v
dr2 —> 0 Switch-off delay for switching point 2 in ms
v
uni —> DbAr Display unit:

bAr: Millibar/Bar
kPa: Kilopascal
IHg: Inch Mercury

PSI: Pound-force per square inch

Eco —_> off Eco mode:
off: no eco mode

on: Eco mode with display switch-off

Lo: Eco mode with dimmed display

v

dIs —> Std Display alignment: Std (standard)/red (rotated)
\

Pin —> 000 Pin code for the menu
v

P-n —> PnP Transistor functions of both outputs: PnP/nPn
v

rES —> Nolyes Reset to factory settings
V—

Return to menu title
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6.4 Info (INF)

The info menu is available for reading out system data such as counters, software version, part
numbers and serial numbers. The operating structure is as follows:

Menu item

o}
oy
v

rHL

y

Ccl

<
\

Example

g 853

%0

—_ Nolyes

—> 048

61.8

©V

59.3

Cc2

Ctl

Ct2

rct

SoC

<« ¢« €« €« <«

Type

—> 0.03

—> 0.00

—> 0.00

—> Nolyes

—> 1.04

—> 10

©V

06.0

©V

2.00

©V

589

Sno.
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Description

INF menu title in basic menu

Highest measured sensor value (since restart)

Lowest measured sensor value (since restart)

Reset maximum and minimum values (HI/LO)

Counter, switching ramp SP1 (non-erasable): Display of the 3
highest numbers

Ccl: Display of the 3 middle numbers

Ccl: Display of the 3 lowest numbers

Subsequent counter status: 48,618,593

Return to info menu

Counter, switching ramp SP2 (non-erasable):

Counter, switching ramp SP1 (erasable):

Counter, switching ramp SP2 (erasable):

Reset erasable counters (Ctl and Ct2)

Firmware revision

Part number: Display of first two numbers

Part number: Display of next 3 numbers

Part number: Display of next 3 numbers

Part number: Display of last 3 numbers

Subsequent article number: 10.06.02.00589

Serial number

Return to menu title
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MANUAL OPERATION OF THE DISPLAY VERSION

The counters and serial numbers are 9-digit whole numbers. These are divided into three blocks of
three numbers when indicated in the display. One of the decimal points will flash to indicate whether it
is referring to the highest, middle or lowest block. The display starts with the 3 highest numbers and
can be scrolled through using the set button. This is illustrated in the table using the Cc1 counter.

The switch's part number will also be properly distributed into number blocks for the display and can
be scrolled through using the set button. The decimal point indicates your position within the 11-digit
article number. Part number 10.06.02.00589 is used in the table as an example.

6.5 Displaying the basic settings (slide show)

By pressing the mode button in the basic status, the selected basic settings for the switch are
automatically displayed one after the other in the display.
These basic settings are:

1 Switching point Spl

1 Reset point rP1

1  Operating mode display (SI1O or 10 link)

1  Supply voltage
The display cycle returns to the vacuum display after a complete cycle or can be canceled at any time
by pressing any button.

( i The switch is not a precise voltage meter, but the voltage displayed can still be
\/ s used as a reference value and for comparative measurements.
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7 Function description

7.1 Overview

The following table gives an overview of all the switch's functions.

Description

Switching point setting

Switching point mode and logic

Teach-in
Switch-on and switch-off delay

Transistor function

Display unit

Display alignment

Eco mode

10-Link Device Access Locks
Extended Device Access Locks
Menu PIN

NFC PIN

Part number

Software version

Serial number

10-Link identification data
User-specific identification
Voltage measurement
Minimum and maximum values

Counters

Warnings and errors

System status
Condition monitoring
Reset to factory settings
Calibrating zero position
Resetting HI/LO
Resetting meters

26| EN

Menu
Yes

Yes

Yes
Yes

Yes
Yes
Yes
Yes
No
No
Yes
No
Yes
Yes
Yes
No
No
Yes
Yes
Yes

Yes

No
No
Yes
Yes
Yes
Yes

Availability
I0-

Yes

Yes

Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

Yes
Yes
Yes
Yes
Yes
Yes

NFC
Yes

Yes

Yes
Yes

Yes
Yes
Yes
Yes
No

No

Yes
No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

Yes
Yes
Yes
Yes
Yes
Yes

www.schmalz.com

Menu title See chapter

SP1/FH1 7.4

rP1/FL1

hy1/L-1

SP2/FH2

rP2/FL2

hy2/L-2

Oul 7.4.1

Ou2

tCH 75

dsi 7.6.1

drl

ds2

dr2

P-n 7.6.2

uni 7.7.1

dis 7.7.2

Eco 7.7.3
7.8.3
7.8.4

Pin 7.8.1
7.8.2

Type 79.1

SoC 7.9.1

Sno. 7.9.1
7.9.1
7.9.2
7.3

HI/LO 7.10.1

Ccl

= uw

Ct2

Exx/FFF/-FF 8
7.10.3
7.104

rES 7.11.1

CAL 7.11.2

rHL 7.10.1

rct 7.10.2
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7.2 Measurement of pressure and/or vacuum

Depending on the version, the VSi-series switches measure the pressure and/or vacuum relative to
the ambient air pressure:

1  VSi-V vacuum switch: The vacuum will be indicated as positive pressure difference.

1  VSIi-P10 pressure switch: The pressure will be indicated as a positive pressure difference.

1 VSIi-VP8 combined vacuum/pressure switch: Pressure is displayed as positive, vacuum is
displayed as negative. The measurement value via IO-link process data is shown as a signed
binary number. The sign is indicated by the position of the decimal point on the display (see

chapter 6.1 Operating concept)

AFFFO will appear in the display when the pressure is
an event will also then be sent via 10-link indicating that the measurement value is outside the valid
range.

The mes-FRgeappears in the display when theinke is high
event will be sent in the case of versions V and VPS8.

In the 10-link operation, these cases ensure that a fixed numerical value outside the normal

measurement range is transmitted instead of a measure
dictionary). These numbers are then not to be interpreted as measurement values but as a notice of

an overflow.

7.3 Monitoring the operating voltage

The switch measures the amount of its operating voltage US with a resolution of 100 mV.

When the valid voltage range is left, corresponding error statuses are triggered (see chapter 8). In the
undervoltage range, the switch delays all inputs by the user.

'\3 The switch is not a precise voltage meter, but the voltage displayed can still be
used as a reference value and for comparative measurements.

emlg|
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7.4 Switching points

e In the following, the switching point
’\l / information applies equally to both switching points. SPx therefore stands for both
& SP1 and SP2.

7.4.1 Switching point mode and switching point logic

Both switching points are identical in terms of function and can be parameterized independently of one
another. There are four different switching point modes to choose from:

1  Two-point mode H.no/H.nc

T  Window mode F.no/F.nc

1  Condition monitoring mode C.no/C.nc

1 Diagnostics mode D.no/D.nc

In this case, there is a differentiation between the switching point logic NO (normally open) and NC
(normally closed). A change in the switching point logic from NO to NC causes a logical inversion of
the electrical switch outputs, the switching point bits in the 10-link process data and the orange LED
display(s) on the switch.
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The condition monitoring and diagnostics modes cannot be activated

Ve
\__/

simultaneously for both switching points. That means that when a switching point is
already parameterized to C.no, C.nc, D.no or D.nc, the other can only adopt the

modes H.no, H.nc, F.no or F.nc.

Vente
\_ A

The version P10 is purely a pressure switch and therefore does not offer condition
monitoring mode to monitor the vacuum leakage.

With the version VP8 with combined vacuum/pressure measurement range, the switching points react

according to

switch. Val ues

closer to zero.

t

he position of their Auppero switchi
are considered fAbigger 0 wleetheyard ey

The following diagram shows the switching point behavior using the two-point mode as an example:

Combined Vacuum- and Pressure Switch (VP 8)
Switching output behaviour using the example of the two-point-mode

Pressure [bar]

Switching point (SP)
Reverse switching point (rP)

Reverse switching point (rP)
Switching point (SP)

Vacuum [mbar]
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Range of vacuum
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FUNCTION DESCRIPTION

7.4.2 Two-point mode

The two-point mode is a threshold switch with hysteresis. When the measurement value increases, the
switching point will be active when the switch-on threshold SPx is reached and remains on until it falls
below the reset threshold rPx.

The following must always apply for switching thresholds and reset thresholds: [SPx| > |rPx|. The
hysteresis is therefore defined by the difference [SPx i rPx]|.

Druck
[mbar] 4

/NN SN
N

Riickschaltpunkt rP

" Zeit t

1
Ausgang NO | | | |
0

1
Ausgang NC | ! | | I
0

7.4.3 Window mode

In window mode, the switching point is active when the measurement value is between the upper
window point FHx and the lower window point FLx. Outside this window, the switching point is
inactive. If necessary, a common switching hysteresis Hyx can be set, which symmetrically applies to
both window points.

For the parameters of the upper window point FHx, lower window point FLx and hysteresis Hyx, the
following must always apply: [FHx| > |FLx| + Hyx

Druck

[mbar] 4 /\
/\

Schaltpunkt FH -——————-———/--—\(———-7/—\—————-—-——---------/ ---------- \- ---------------- } Hysterese

/L VN N\

""" /"""""""‘"-----\------//'--------------------\\------------}Hysterese
N

Schaltpunkt FL

=Zeitt
1
Ausgang NO
I [ [ ]
1
mogrgve (][I ] ||
0
When switching from two-point mode to window mode, the current switching points
e SPx and rPx are interpreted as window points FHx and FLx. They are the same
‘\ l_/" internal parameters (also see the data dictionary). If the resulting set of parameters
> -

are not valid in the new mode (e.g. hysteresis too big in window mode), it is not
possible to switch the mode.
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7.4.4 Condition monitoring mode (leakage measurement)

The condition monitoring switching point mode can be used to monitor the quality of a vacuum suction
system. A requirement for this is that the suction system that is pneumatically connected to the VSi
has an air saving function or vacuum control in accordance with the two-point principle (e.g. a suction
circuit with Schmalz SCP FS-RP-series ejectors). With such a system, the VSi can measure the
vacuum leakage in millibars per second between two drainage cycles. The switching point is then
activated when a leakage exceeds its maximum permissible setting, which can be configured.

The detection of an external suction cycle is carried out using the configurable threshold values SPx
and rPx that here indicate the thresholds for picking up and releasing a tool.

The threshold for the maximum permissible leakage is set using the parameter L-x in millibars per
second.

The following diagram shows the case of a typical suction cycle where the system indicates a leakage
and the vacuum generator drains many times:

Another application for condition monitoring mode occurs if the regulation threshold of the vacuum
system is never achieved and the vacuum generator permanently drains. In this case, if the end
vacuum is 20 mbar lower than the start vacuum , the switching point will also be activated.

[ i\‘ For a very tight vacuum system where the second case shown always occurs in
N normal operation and indicates no error, condition monitoring mode is not suitable.
( i\‘ With the VP8 version, the corresponding switching threshold SPx must be in the
» vacuum range so that condition monitoring mode can be activated.

7.4.5 Diagnostics mode

Diagnostics mode monitors the internal warnings and error messages of the switch. When any error
message (error code in display or ISDU 130) or warning (CM bit in ISDI 146) appears, the switching
point is activated.

With the V and VP8 versions, diagnostics mode also includes the functionality of the condition
monitoring mode at the same time, provided that the associated switching point SPx is in the vacuum
range. That means in this case the switching point is also activated when the leakage measurement
results in a warning.
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