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1 General information

1.1 Information on how to work with this manual

Commands and functions are displayed in italics. The use of upper case and lower case letters serves for
improving the readability:

e.g. SO20n (Command for switching on the output at the serial interface S2).
The abbreviated form recommended for the input is additionally displayed in bold letters in the syntax:
e.g. SO1Format (Command for programming the serial interface 1).

The following signs are used:

n Integral number s String
f Floating point number [] Optional
[ Sign

The following acronyms are used for the measurement parameters:
\" Velocity N Object counter

L Length R Measuring rate

1.2 Safety instructions

These safety and operating instructions should be carefully read and followed during practical work with the
device. Compliance with all specified operating conditions is necessary. Failure to observe advisory notes or
nonconforming product usage may cause material damage to the VLM500 or lead to wrong measurement
results. Cable connectors must not be plugged or unplugged under voltage. Remember to turn voltage supply
off before you begin working on cable connections.

A light emitting diode (LED) is used as the light source for the VLM500. The LED classification is subject to the
potential photobiological hazard according EN/IEC 62471 named “Photobiological safety of lamps and lamp
systems”. They are not classified according EN 60825 “Safety of laser products”. The lamp of the VLM500 is
classified to the risk group RG-2 (moderate risk) according to the manufacturer. That means that the lamp
represents no hazard due to the natural reaction to look away from bright light sources. The following advice
should be considered anyhow.

A Do not stare at operating lamp. It may be harmful to the eye.

Machine directive 2006/42/EC

In the sense of the EU directive “2006/42/EC” the VLM500 is not a machine. Hence there is no conformity
declaration available for the device. The directive 2006/42/EC regularizes the requirements on machines. Here,
a machine is meant to be the entity of connected parts or mechanisms (see also EN 292-1, section 3.1). The
VLM500 is part of the electrical and sensor equipment of a machine. The machine manufacturer must consider
the VLM500 in its process for the declaration of conformity.
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1.3 Introduction

The measuring device for velocity and length VLM500 is suited for measurements on different materials. The
scope of applications of the VLM in process automation is an extremely wide one. Typical applications are
length measurement of web-type materials and the cutting control or post-control of sheets, profiles and
tubes. The VLM500 is, among others, used with rewinders, calenders and extruders as well as with rolling mills
and skin pass mills.

The VLM500 works contact-free optically and implements the physical principle of the spatial filter on the basis
of a CCD sensor: Optically resolvable structures of the material surface are displayed on the CCD sensor. This
converts the movement directly into a frequency from which the velocity is calculated. A consecutive internal
integration calculates the length. The internal integration can simply be controlled via an external signal
(Start/Stop via the input: Trigger).

The calculation of the velocity and the integration of the length are implemented signed. The direction can be
controlled via an external signal. An automatic direction detection is optionally available.

The generation of the output signals is taken over by a processor. The VLM500 can be connected to an existing
control system or process data acquisition unit. All inputs and outputs are optoisolated. A RS232, USB, RS485
or RS422 interface can be used as a programming interface. A second interface is possible too (R$232, USB,
RS422 or RS485 as serial interface 2).

The basic version of the VLM500 is equipped with a programming interface. Further interfaces and inputs or
outputs are optional for adapting the measuring device to all occurring requirements. Interfaces such as RS232,
RS485 or field bus are implemented via different interface cards. This also applies for all inputs and outputs, for
example trigger and direction.

Additional serial interfaces, an analogue output, different high-resolution pulse outputs and different bus
systems are optionally available (extension card).

The device is located in an IP 65 housing. The current supply is done with a 24 VDC.

The VLM500 is an advancement of the well-known VLM320. Essential innovations of the VLM500 compared to
the forerunner model are:

=  Both serial interfaces are equivalently usable and bus addressable,
= Completely revised interface concept,

= USBinterface,

= Compatible with the new LBC9-CA box,

=  More compact housing.
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2 Function

2.1 Physical principle

The VLM500 works contact-free optical and implements the spatial filter principle on the basis of a CCD sensor.
Spatial filter is a generic term of a measurement principle for contact-free determination of velocity and length
of moving materials. The spatial filter is based on the filtering effect of grid-shaped structures (grid
modulation).

The function of the VLM500 can be described in a simplified way as follows:

The lens is aligned to the moving measurement object; the measurement object is displayed to the CCD line.
The CCD line is operated as an optical grid (no image taking). A white light source is used for illuminating the
measurement object. Thus, maximum surface independence is reached. Extraneous light is effectively
suppressed by the procedure. Due to the grid modulation a frequency proportional to the velocity is generated
when the object is moved, i.e. the measurement object structure (brightness contrast) generates a signal. This
signal is in the following referred to as “burst”. These bursts are evaluated by the device, i.e. the signal
frequency is measured and the velocity is calculated out of this.

Several control circuits allow automated adaptation to a wide variety of materials (surface structure and
brightness of the material).
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v - Velocity
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Figure 1: Structure of a VLM500
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2.2 Evaluation

The frequency of the signals (bursts) is determined by the evaluation electronics of the VLM500. It implements
a short-term frequency measurement by individual period evaluation. The velocity is calculated by multiplying
the frequency with the device constant and the calibration factor. The length of the object can be calculated by
time integration of the velocity. The integration can be controlled via an external signal (trigger). Length
measurements up to two million kilometers® are possible.

Furthermore, a measurement rate is calculated. It can be used for optimizing the device mounting and
monitoring the measurement function.

2.3 Interfaces and parametrization

The VLM500 has different optional optoisolated interfaces. The measurement values can be sent to a PC, the
process control unit (PLC) or a printer via serial interfaces. Different pulse outputs are available for connecting
counters. Furthermore, an optional analog output is possible. The interfaces are implemented by different
connection boards, which are placed on the TERM board.

All pulse interfaces are characterized by a high flexibility (programmable scaling and output time) and can be
easily configured.

All settings can be made with a PC and a terminal program via one of the two optional programming interfaces
SO1 or SO2 (USB, RS-232, RS-485, USB, Profibus, Profinet, or Ethernet with protocol Telnet). The comfortable
terminal program VLMTool is available for free. The single commands of the VLM500 are described in chapter 9
Programming.

The adjusted parameters can be protected by a password. Possibly made changes are discarded after the
device was switched off if they were not saved with the password protected command Store.

! Exceeding the two million kilometers resets the counter to zro.
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3 Device models

Different device models of the VLM500 series are available, which are electrically- and connection-compatible.
Most options (interface cards, assembly accessories etc.) can be used for all models.

The differences in measurement range, working distance and distance variance result from the used optics and
the signal processing of the devices VLM500A, VLM500D and VLM500L.

All devices of the VLM500 series are suitable for highly dynamic processes (minimum update rate of 0.2ms),
can be synchronized with each other (for the highly precise and dynamic difference velocity measurement)
and have an internal length calculation. The option /h for glowing surfaces is available.

The measuring devices must not be operated out of the velocity range specified in the data sheet,
otherwise no proper functioning can be guaranteed. We kindly ask you to consider the parameter

A Mode, as it directly effects on the maximum permissible velocity. The parameter Vmax must be
set according to the actual maximum plant velocity. A reserve of 10 % was already considered in
the device.

3.1 VLM500A

The VLM500A implements a working distance of 185 mm % 15 mm. It is designed as universal device and allows
measurements on very different materials. The device can automatically adapt to reflection, color and
structure of the material surface in an extremely wide range.

By changing the parameter MODE (see page 51, The command Mode), the working distance range can be
expanded, i.e. the range where the material to be measured must be located. The extended working distance
range of the VLM500A is 185 mm + 15 mm.

3.2 VLM500D

The VLM500D is specifically designed for application on metallic surfaces and a large distance variance. The
device implements a working distance of 240 mm = 15 mm and is characterized by a high reproducibility of
<£0,025 %.

Measurements of velocities lower than 0.003 m/s (0.18 m/min) with a special filter board are possible. The
VLM500D can be configured for an extended working range of 240 mm + 30 mm if required (see page 51, The
command Mode).

3.3 VLM500L

The device VLM500L has a working distance of 185 mm + 10 mm. It is mainly used for measuring lower
velocities. The possible minimum velocity amounts to 0.004 m/s (0.24 m/min).

The VLMS500L can be configured for an extended working range of 185 mm * 15 mm if required (see page 51,
The command Mode).

3.4 VLM500E

The device VLM500E has a working distance of 330 mm + 30 mm. It is mainly used for measuring medium
velocities. The possible minimum velocity amounts to 0.01 m/s (0.60 m/min).
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3.5 Option /h for VLM500 series

Based on the aforementioned devices, the option /h was development for measurements on glowing tubes,
wires and profiles made of steel, copper and brass etc.

The option /h implements an optical adjustment to measurements on glowing surfaces. Measurements on not-
glowing surfaces are still possible.

Sufficient cooling is needed, depending on the environmental conditions (e.g. Cooling and Protection housing
CPC1 with scavenging air supply AC5).

3.6 Comparison of VLM models

Table 1: Device models

Nominal distance and
working range
Extended working range

Measuring range

- in extended working range *)

- with special filter FB2V

- in extended range and FB2V

Measurement uncertainty
DIN 1319 / ISO 3534
Reproducibility

DIN 1319 / I1SO 3534

internal Length measurement
range

Averaging and update
Optional automated direction
recognition

Material

Application

VLM500A
185+ 15 mm

185 £ 15 mm

0.60 to 2200 m/min
(0.01 to 36 m/s)
1.20 to 3000 m/min
(0.02 to 50 m/s)
0.35 to 280 m/min
(0.006 to 4.6 m/s)
0.75 to 570 m/min
(0.012 t0 9.5 m/s)

VLM500D
240 £ 15 mm

240 £30 mm

0,18 to 1200 m/min
(0.003 to 20 m/s)
0.72 to 2400 m/min
(0.012 to 40 m/s)
0.18 to 150 m/min
(0.003 to 2.5 m/s)
0.42 to 330 m/min
(0.007 to 5.5 m/s)

VLM500L
185+ 10 mm

185 £ 15 mm

0.12 to 250 m/min
(0.002 to 4.1 m/s)
0.30 to 600 m/min
(0.005 to 10 m/s)
0.08 to 100 m/min
(0.002 to 1.6 m/s)
0.25 to 200 m/min
(0.004 to 3.3 m/s)

VLM500E
330 + 30 mm

330 £30 mm

0.60 to 2000 m/min
(0.01 to 33 m/s)
1.00 to 2700 m/min
(0.016 to 45 m/s)
0.41 to 270 m/min
(0.007 to 4.5 m/s)
0.82 to 540 m/min
(0.014 t0 9.0 m/s)

10,025 % for reference distance

(£0,05 % in working distance range and +0,2 % in extended working range)

Nearly all surfaces

Universal

*) VLM500 see page 51, The command Mode

10,025 %

2,000,000 km
From 0.2 ms plus additional sliding average (1x to32x)

Yes

Metallic surfaces

Universal

Metallic and other
surfaces

Metallic and other
surfaces
Universal

Low velocity
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4 Operation instructions

After implemented programming, the VLM500 works autonomously and requires little
maintenance. The maintenance is restricted to cleaning the windows if needed and
exchanging the LED light source (see chapter 8).

Different commands can be used for diagnosis purposes during operation (see chapter 9, Programming).
Furthermore, operation modes are indicated via light emitting diodes (LED) that have the following meaning:

Table 2: Meaning of the light emitting diodes

LED Color Meaning
Signal LED Green Signal available or good, also see Minrate and ECCOn
Red No signal available or not exceeding the determine threshold value,
also see Minrate and ECCOn
Yellow Signal available or good, but VMIN not reached
Busy LED Yellow Command processing, also during calibration, simulation, offline

measurements and standby
Flashes during standby mode
Error LED Red Flashes permanently in case of fatal errors or flashes briefly in case of
critical errors (see Annex Chapter 11.3, Error messages)
Forward LED Green Direction of movement of the measuring object is adjusted to forward
or recognized2 (from VLM500 bottom to lid) see also Direction
Backward LED  Green Direction of movement of the measuring object is adjusted to forward
or recognized 2 (from lid to VLM500 bottom) see also Direction

Signal LED

In case of moving measurement objects and sufficient signal quality, the LED lights green. It lights yellow if a
signal is available but the minimum velocity is not reached. If non condition is met the LED lights red. A red
signal LED may have different reasons:

1. No measuring object available, Measuring object outside the working range of the VLM500,

2. Measurement object does not move or is outside the velocity range,

3. Measurement object does not have sufficient structure,

4. Measuring object too bright - Sensor is permanently overdriven, see page 68, The command
TestMeasure,

5. Windows dirty (see chapter 8),

6. Measurement rate too low (only with activated rate monitoring, see page 50, The command Minrate)

7. Velocity or measuring rate outside the permissible range (only with activated ECC function, see

chapter 9.5, ECC Control).

The output 'STATUS' is switched as the signal LED. As soon as it lights green, 'STATUS' is switched on. When the
signal LED is yellow, ‘STATUS' is switched off.

2
For option Automated Direction Recognition only

ASTECH GmbH Page 15



VLM500 User Manual Operation instructions

Busy LED

This LED lights yellow when commands are processed (see chapter 9, Programming). The LED flashes when the
standby mode is activated either by command input or by an external logic signal at the standby input.

Error LED

If the red Error LED lights permanently, a technical defect has occurred. If it lights briefly or permanently during
operation, parameters are wrongly set or transfer errors have occurred. In all cases, the reason should be
determined and removed with a PC and the command Error as errors with the measurement results may occur
otherwise.

The Signal LED and the Busy LED lights yellow and the Error LED red during the initialization after switching on
the device or after the command Restart.

Forward LED

The Forward LED lights green if the set direction of movement of the measurement object is Forward, i.e. from
VLM500 bottom to lid (see page 48, The command Direction). In case of automated direction recognition, this
LED displays that a forward movement of the measurement object was recognized. The movement direction
(plus means forward) is marked by an arrow on the device.

Backward LED

The Backward LED lights green if the set direction of movement of the measurement object is Backwards, i.e.
from VLMS500 lid to bottom (see page see page 48, The command Direction). In case of automatic direction
recognition, this LED displays that a backwards movement of the measurement object was recognized. The
movement direction (minus means backwards) is marked by an arrow on the device
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5 Assembly

The assembly is done transversally to the direction of movement of the measuring object (see drawing in the
annex chapter 11.9; special versions are possible). The standard direction of movement (forward) is
determined as from housing bottom to housing lid (special versions are possible). The movement direction
(plus means forward) is marked by an arrow on the device.

/_\ The assembly can be made in positive and in negative direction. Only the parameter Direction
must be set accordingly (see programming)!

It is not necessary to open the device for assembly. The VLMS500 is fastened with four M6 hexagon socket bolts.

The working distance stated by the manufacturer (the distance between the lens window to material surface)
and workspace must be strictly observed (see type sign at the VLM500).

Arbeitsabstand
Working distance

|
1
|
\ |
|
=

\

I
v Bewegungsrichtung

Abstandsvarianz | Beta Gamma Movement direction
Distance tolerance \ 90 / 90

A \l | v

| \J v

v Messobjekt Messobjekt

Measuring object Measuring object

Figure 2: Working distance and alignment towards the measurement object surface

| Bewegungsrichtung
Movement direction

vorwarts
forwards

+

Angular orientation Alpha with maximum tolerance
Ripha of + 1°.

rickwarts i R f
backwards
+ 4
Bewegtes Objekt

Moving object

Figure 3: Alignment towards the velocity vector
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The assembly is made rectangular from the material’s direction of movement with a maximum
tolerance of +1°. If the alignment is not made with the stated tolerance, measuring errors may

occur.

Shm— I Gerateausrichtung in z-Richtung - Optional linear units also allow an adjustment
Gauge alignment in z-direction . . X .
[ ] in case of changing material distances (L1 for
Geréiteausrichtung in y-Richtung one axis) or for round surfaces as e.g. pipes,
Gauge alignment in y-direction . .
e ’ wires and profiles (LJ2 for two axes).

Arbeitsabstand \
Working distance \

Zylindrisches Messobjekt
i i7777T7T Cylindrical measuring object

Figure 4: VLM500 with linear unit LJ2
A tilt around angle Beta is possible if the
RMPL1 Montageplatte . .
RMPL1 Mounting plate mounting plate RPL1 is used. No measurement
error occurs from this. The tilt is needed for
| 6°-8" measurements on highly-reflective materials

@ and some plastic surfaces.

f \ |
| \ I
| Arbeitsabstand \ !
| Working distance \ e
| ‘.‘ i
“‘ X | Beta

“ \ 1 84°..82°

Messobjekt
Measuring object

Figure 5: VLM500 with mounting plate RMPL1

An optimization of the alignment in case of reflecting or convex surfaces makes sense after the current supply,
the programming cable and a PC were connected with the command TestQuality (see page 69, The command
TestQuality). There should be a maximum measurement rate in the movement; or the output value during

standstill should reach about 2/3 of the maximum value (reflection).
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6 Connection

The VLM500 has screwable device connectors. A grounding screw, a connector for the programming interface,
a connector for signal lines (inputs and outputs) and a current supply connector are available. Two more
connectors for signal lines are optional.

c Plug connectors must not be plugged in or disconnected when under voltage. All connection works
must be carried out in dead-voltage state!

Connection 4, Signals (optional) Connection 1, Programming

Connection 5, Signals (optional) Connection 2, Signals

Grounding screw Connection 3, Current supply

Figure 6: VLM500 Device connections

6.1 Current supply and grounding

The VLM500 is manufactured and delivered with a 24 V DC power supply (20 to 30 V). The supply is done via
device connection 3.

All clamps in the connector plugs (except of DSUB9 at the programming cable) are screwable. The user is
responsible for establishing the connection in accordance with the valid regulation.

Before the device is connected to the current supply, a connection must be established between grounding
bolt and the device holder by using the enclosed grounding cable. The device holder must be earthed via a low
impedance, too!

c A missing or insufficient grounding of the measuring device may result into malfunctions or damages
of the electronic assembly in case of overvoltages!

6.2 Signal lines

There is a circuit board (TERM board) with a bolt clamping field in the device. It is accessible after removing the
housing lid. The device must be principally disconnected from the current supply before opening the housing.
There are several options for assigning the connections. As the assignment can be changed by the
manufacturer as well as by the user it must be checked before establishing the connection.

For transferring signals (device connections 1, 2, 4 and 5), shielded plugs and cables must always be used. The
cable for programming (device connection 1) must be removed after successful programming. The shielding
must always be grounded. Plug and cable can be purchased from the manufacturer.

The device connection 4 and 5 are optional. Not wired device connections must be protected with blind
stoppers against penetration of dirt.

ASTECH GmbH Page 19




VLM500 User Manual Connection

The wiring of the device connections 1, 2, 4 and 5 is made according to customer specification. They
A might (depending on the model) not be protected against permutation. A wiring diagram is enclosed
to every device at the time of delivery!

The assignments of the device connections are displayed in the annex (chapter 11.6).

It must be considered that the potential differences of the input and output signals to and from the protective
conductor (PE) are lower than 42 volts. It is recommended to connect the GND cable of the plant voltage via a
potential equalization with the ground or the PE conductor.

The protective circuits integrated on the connection and interface cards respond to voltage

A differences > 42 Volt between the signals or towards the protective circuit. The discharging of
overvoltage can result into an activation of the protective circuit and, thus, into a short-term
dropout of the relevant signal!
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7 Interface cards

The VLM500 can, if necessary, be provided with different interface cards that are plugged on the TERM Board.
There are seven slots (slot 1 to slot 7) in total available for different interface cards. A screw terminal block with
54 connections (see Figure 7) is located on the TERM Board. According to which cards are used, the
connections have different meaning.

Slot 2 is dedicated to the 1% serial interface of the VLM. The 2" serial interface of the VLM is assigned to slot 3.
The VLM500 can be provided with three pulse outputs. The following connections apply here:

1. Pulse output: Slot 4 (Determination of the outputs: OUT1, OUT2)
2. Pulse output: Slot 5 (Determination of the outputs: OUT3, OUT4)

3. Pulse output: Slot 6 (Determination of the outputs: OUT5, OUT6).

Figure 7: TERM board

In addition to the connections that connect an interface card with a flange cable, there are connections that
are bridged to the screw terminal block. This enables the distribution of a signal (e.g. ext. voltage for the pulse
outputs) to several connections. The following pins are bridged: 53 and 54, 24 and 25, 16 and 17 and also 8
and 9.

Pins 1, 3 and 5 carry 24 V potential with the concerning ground on pins 2 and 4. It has to do with the same
potential with which the VLM is supplied externally. This voltage can be used, for example, to supply the
OpenCollector connections.

The interface cards are described in the following sections. It is depicted in one table each which slot the card
can be used in and which dedicated connection of the screw terminal block is used.

7.1 1232 - Interface RS-232

The interface card 1232 provides a serial interface according to RS-232 standard. It is used for programming the
device and can also be used for data transmission. The RS-232-interface as COM port is integrated at
computers or can be refitted via an external USB/RS-232 converter. The interface allows full duplex operation,
i.e. the participant can send and receive data from other participants at the same time. Only the optically
isolated signals TxD, RxD and GND are used. The data transmission is controlled via the XON/XOFF protocol
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(software handshake), i.e. if the receiver is not ready to receive it sends the signal XOFF to the sender that,
thereupon, interrupts the sending. As soon as the receiver is ready again, it sends the XON signal. Thereupon,
the sender continues the transmission.

Physical transmission parameters RS-232

Maximum wire length 15 m (30 m with low-capacity special cable)
Maximum sending level 15V

Minimum sending level 5V

Minimum reception level +3V

Load resistance 3to 7 kOhm

Load capacity > 2500 pF

An 1232 card can be inserted in the slot 2 or 3. Up to two of these interface cards can be used.

Table 3: 1232
Signal Connection
Slot 2 Slot 3
RxD 41 37
TxD 40 36
GND 38 34

The setting of baud rate, protocol type and parity is made through the command SO1interface or SO2Interface.
The format is preset to 8 data bits and 1 stop bit. The standard parameters are 9600 bauds, no parity and
XON/XOFF Protocol.

7.2 14U4 - Interface RS-422, RS-485, 4-wire cable

The 4-wire interface RS-422 or RS-485 serves for serial data transmission over larger distances. At the VLM500,
the interface is used for programming and transmitting measuring values. Furthermore, it might be useful to
change the programming interface (RS-232) for RS-422/RS-485 to bridge distances.

The interface allows full duplex operation, i.e. a participant can send and receive data from a second
participant at the same time.

Ten recipients maximum can be connected to a sender. The serial data are transferred as voltage difference
between the two wires of a cable.

Physical transmission parameter:

Maximum wire length 1200 m depending on cable and transmission rate
Maximum sending level 5V

Minimum sending level 32V

Minimum reception level +200 mV

Load resistance 1x 120 Ohm at the end of the wire (recipient termination)

Pulses can also be transferred via a RS-422/RS-485 interface. This is possible because the standard determines
level, impedances etc. only, but not the type of data. The interface card IP5V for instance, provides pulse
output channels with two phases each according to RS-422 standard with a maximum sending level of £5 V.
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The interface card 14U4 provides a serial 4-wire interface according to RS-422 or RS-485 standard. The optically
isolated connections 'R+/A’, 'R-/B', ‘T+/Y' and 'T-/Z’ are available. An 14U4 card can be inserted in slot 2 or 3. Up
to two of these interface cards can be used.

Table 4: 14U4
Signal Connection
Slot 2 Slot 3
R+/A 41 37
R-/B 40 36
T+/Y 39 35
T-/Z 38 34

Settings of baud rate, protocol type and parity are set by the command SOlinterface or SO2Interface like in
1232.

7.3 14U2 - Interface RS-485, 2-wire cable

The 2-wire-RS-485 interface serves for serial data transmission over longer distances. The interface allows only
half duplex operation, i.e. only one participant each can send. 32 participants maximum can be connected. The
serial data are transferred as voltage difference between the two wires of a cable.

Physical transfer parameter RS-485:

Maximum wire length 1200 m depending on cable and transmission rate

Maximum sending level 5V

Minimum sending level 15V

Minimum reception level +200 mV

Load resistance RS-485 120 Ohm each on both ends of the wire (termination) and a ,receiver-

open-circuit-fail-save” circuit

At the VLM500, the S2 interface can be operated as RS-485 (half duplex operation). The half-duplex operation
must be obligatory be set via the parameter H in the command SO2Interface (see page 65, The command
SOlinterface). If several participants shall send, the addressing must be used (see page 63, The command
SO1Address).

The interface card 14U2 provides a serial 2-wire interface according to the RS-485 standard. It is used for for
data transmission to e.g. counters. The optically isolated connections 'R+/T+/A' and 'R-/T-/B' are available. An
14U2 card can be inserted in slot 3. For the VLM500-programming an additional interface in slot 2 is necessary.

Table 5: 14U2
Signal
Slot 3
R+/T+/A 37
R-/T-/B 36

The settings of baud rate, protocol type and parity are set by the command SO2Interface.
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7.4 1USB - Interface USB

The VLM500 can be, like the interface cards 1232, 14U2 and 14U4 parameterized via a computer with the aid of
the galvanically isolated USB interface card IUSB. Furthermore, the interface can be used for data recording.

The optically isolated signals '5V', 'D-', 'D+' and 'GND' are used. The USB interface is an internal RS-232 interface
(virtual COM port).

An IUSB card can be inserted in slot 2 or 3. Up to two of these interface cards can be used.

Table 6: IUSB
Signal Connection
Slot 2 Slot 3
5V 41 37
D- 40 36
D+ 39 35
GND 38 34

The interface card IUSB includes an integrated circuit (FT230X) from Future Technology Devices International
(FTDI). This chip provides a virtual serial port on the connected PC. This allows a communication like a VLM500
equipped with an 1232 interface board. To ensure the communication a special driver from FTDI needs to be
installed. This driver is stored on the USB bar which is part of the scope of delivery.

Windows needs to be started entirely. Then the ZIP-file ,IUSB_driver_FTDl.zip“ from the USB bar needs to be
unzipped to a known folder on a hard disk drive of the PC. Now the VLM500 can be connect to the PC. First
connect the one end of the cable to the VLM and after that connect the other end to the PC. Windows now
should detect a new hardware component. In the manual installation of the driver the folder to where the ZIP-
file was extracted before needs to be entered. After the installation the entry ,,USB Serial Converter” can be
found in the device-manager of Windows. After that Windows detects another hardware component named
“USB Serial Port”. Again the path of the ZIP-File content needs to be entered in the manual installation. After
the complete installation a new COM-port is visible in the device-manager of Windows. This one needs to be
selected when the software VLMTool or another terminal program is used.

Note: For the installation of the driver the VLM500 does not need to be switched on. The FT230X is USB-
powered and allows the installation of the driver.

If the VLMTool is installed, the user is asked to install the I[USB-driver as well. Those users having an
IUSB-board, we recommended you to install the driver at this point. Keep in mind to connect the
VLM to the PC after the installation of the driver package. This prevents from driver error issues.

7.5 IAUN - Interface Analog Output

The IAUN interface card provides an optically isolated analog output (current interface) with 16 bit resolution.
There are three designs (see Table 7).

Table 7: Output ranges of the analog outputs

Interface card Output range

IAOO 0 mA to 20 mA
IAO4 4 mA to 20 mA
1A40 0 mA to 24 mA
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0/4..20/24 mA| | IOUT + o
D/A-
Converter | IGND -
Protection Circuit

Figure 8: Output circuit of the IAUN card
One IAUN card can be inserted into slot 7.
Table 8: IAUN

Signal Connection

Slot 7
0..20/4..20/0..24 mA 7
GND 6

7.6 10PL - Interface Input-Output Positive Logic

The expansion card IOPL provides the inputs and outputs (Trigger 1, Standby, Direction, Status, Error) of VLM.
The connections are isolated galvanically (optocoupler) from VLM500. The standby input can be used as well as
a trigger input (Trigger 2). Therefore the parameter SELTRIGGER needs to be activated.

Outputs

The outputs are implemented as transistor outputs with a common collector terminal. The plus connection is
generally used with an external voltage supply of 10 V to 30 V. On a negative connection (e.g. ERR-) a load to 0
volt of the external power supply is connected.

The output transistors can drive a max. current of 30 mA each. If an external voltage of 24 V is used and should
a load current of 20 mA flow, then a load resistance of 1.2 kOhm is set. The load can also be an optocoupler
from the side of the user.

| ERR+/STAT+ o +24V ext.
R |< -~ ERR- O VLM Error
Status | |< T STAT o ’ VLM Status
m 2x 1,2 k
Protection Circuit D

Figure 9: Connection example for the IOPL card outputs

Inputs

Generally: An input current of -40 mA to +0.3 mA or an input voltage < +2 V correspond to a LOW level and a
current of +5 mA to +40 mA or a voltage of > +10 V correspond to a HIGH level.

The input for the direction signal Direction can be HIGH- or LOW active. The programming takes place over the

command Direction (see Page 45, The command Direction).
The input for the standby signal is HIGH active.

The trigger input 'TRI1' serves to control the length calculation. It is programmed through the parameter
Trigger (see Page 52, The command Trigger) (HIGH- or LOW level or edge) and realizes the Start or Stop of the
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device internal length integration. Furthermore the output channels can be synchronized to the Trigger (e.g.
Parameter SO1SYNC 1 switches the data output of the serial interface S1 on Trigger synchronous).

Using the Standby input as a second trigger input (TRI2)

A second light barrier can be connected to Trigger input 'TRI2'. Thereby a length measurement over two light
barriers is possible. The light barrier connected to TRI1 functions fixedly as STOP light barrier, the one on TRI2,
on the other hand, fixedly as START light barrier. This function is activated over the parameter Trigger (see
Page 54, The command Trigger).

The maximum input frequency must not be exceeded with TRI1, TRI2 and DIR 500 Hz. The duty
A cycle must hereby be 1:1. The input signal must be absolutely bounce-free. The use of relay
contacts is not allowed!

DIR +
T ———1 ——0
Direction |<Y/ /N 1k SF
- O
Trigger - - %I— _____ TRIG1T +
1 VA | TRIG1-
Standby / —l STDBY +/TRIG2 +
Trigger 2 | <Y/ A\ Tk | smosv . ryce-
Protection Circuit

Figure 10: Circuitry of the IOPL card inputs

One IOPL card can be inserted into Slot 1.

Table 9: I0OPL
Signal Connection
Slot 1
DIR+ 52
DIR- 51
TRI1+ 50
TRI1- 49
STANDBY+/TRI2+ 48
STANDBY-/TRI2- 47
ERR+/STAT+ 46
ERR- 45
STAT- 44
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7.7 IPPL - Interface Pulse Output Positive Logic

The expansion card IPPL provides a high-resolution pulse output with two phases in a frequency range of 0.2 Hz
to 25 kHz. The resolution and the maximum error are 8 ns each. A cable with a maximum length of 50 m can be

connected to this connection.

The two outputs are isolated galvanically by optocouplers. The output is scalable. A 90° out-of-phase clock is
provided. The transistors of the octocouplers can drive a max. current of 30 mA each. The manufacturer
recommends a current of about 20 mA. With an external applied voltage of 24 volt the load resistances should
be 1.2 kOhm each, in order to reach a load current of 20 mA. The load can also be an optocoupler. The outputs

are protected against short circuit and overvoltage.

| _ | OUTI+/OUT2+ +24V ext.
Sigtﬁr'ig - |< ~ |ouT1- o Phase A
OPUL::)Sli-S 9&7777 OUT2 - o - Phase B
|;| 2x1,2k
Protection circuit . GND

Figure 11: Connection example for the IPPL pulse card in slot 4

An IPPL card can be plugged up to three times in the VLM in the slots 4, 5 and 6.

Table 10: IPPL
Signal Connection
Slot 4 Slot 5 Slot 6
Phase 1 + 31 (OUT1+) 23 (OUT3+) 15 (OUT5+)
Phase 1 - 30 (OUT1-) 22 (OUT3-) 14 (OUT5-)
Phase 2 + 29 (OUT2+) 21 (OUT4+) 13 (OUT6+)
Phase 2 - 28 (OUT2-) 20 (OUT4-) 12 (OUT6-)

7.8 IPPU - Interface Input-Output Push Pull Universal

The expansion card IPPU provides a high-resolution pulse output with two phases (90° phase shift) in a
frequency range of 0.2 Hz to 4 MHz. The resolution and the maximum error are 8 ns each. The output
resistance is 200 Ohm. The maximum output current is £ 100 mA per channel. The outputs are provided with a
switch-off fuse in case of a thermal overload (e.g. due to excessive current). The outputs are isolated
galvanically by optocouplers, but possess the same ground potential. The maximum cable length in
asymmetrical operation (ground potential O-GND) is 200 m or 500 m in output frequencies below 50 kHz.

There are two variants of these interface cards.
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IP5V

The outputs are executed as 5V driver stages. No external power supply is required. An IP5V card can be
plugged up to three times in the VLM in the slots 4, 5 and 6.

Table 11: IP5V
Signal Connection
Slot 4 Slot 5 Slot 6

Phase 1 31 (OUT1) 23 (OUT3) 15 (OUTS)
Phase 1 negated 30 (/OUT1) 22 (/OUT3) 14 (/OUT5)
Phase 2 29 (OUT2) 21 (OUT4) 13 (OUT6)
Phase 2 negated 28 (/OUT2) 20 (/OUT4) 12 (/OUT6)
O-GND 26 18 10

The cards can drive RS-422 outputs with a 100 Ohm terminating resistor. Thus, the pickup occurs symmetrically
between OUTx and /OUTx. The connection O-GND is not connected. In using pair-twisted and shielded cable
(e.g. CAT5), the maximum cable length for the RS-422 is 500 m.

IPPP

The driver stages of the outputs are provided with an additional voltage (V..) between +12V and +30V that also
determine the voltage level of the pulse. This auxiliary voltage is fed externally over a cable and is connected by
connection flange with the screw terminal strip. Alternatively, the VLM supply voltage (24V) can be used. In this
case, a cable bridge must be put on the screw terminal strip. An IPPP card can be plugged up to three times in
the VLM in the slots 4, 5 and 6.

Table 12: IPPP
Signal Connection
Slot 4 Slot 5 Slot 6

Phase 1 31 (OUT1) 23 (OUT3) 15 (OUT5)
Phase 1 negated 30 (/OUT1) 22 (/OUT3) 14 (/OUT5)
Phase 2 29 (OUT2) 21 (0OUT4) 13 (OUT6)
Phase 2 negated 28 (/OUT2) 20 (/OUT4) 12 (/OUT6)
Vext 27 19 11
O-GND 26 18 10

The outputs of the expansion card IPPU are protected against ESD. Do not connect an external
A voltage to the input. This will destroy the according input. Voltages > +30V on V., (IPPP) are
prohibited.
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7.9 IFPB - Interface Fieldbus Profibus

The interface card IFPB enables the connection of the measuring devices of the VLM Series to a Profibus-DP
Master. The card supports bus rates of up to 12 MBaud (auto-detect). The slave address is set over the bus (e.g.
Siemens PG or any master with SET_SLAVE_ADD_REQ). The last device on the bus is provided with a terminal
resistance. The connection takes place over two standardized circular connectors M12 B coding (IEC 60947-5-2,
e.g. company binder). A connector and a terminating resistor can be ordered separately. The parameter setting
of the measuring device VLM takes place over an 1232 or IUSB Interface (connection 1). The VLM parameter to
be adjusted can be taken from Table 13.

Dependent of the selected Profibus mode the device outputs the velocity, the measuring rate the length, the
error codes and temperature as well as the illumination and the exposure to the Profibus Master. The VLM
error number provided as well to the Profibus user diagnosis. Furthermore a status byte indicates the state of
the physical ERROR and STATUS outputs and the direction of the object being measured.

With the Control byte (Profibus OUT) several events (Trigger, Standby) can be programmed.

The output of the velocity is always unsigned! The information about the direction is stored in the
A status byte (Device status).

Configuration

The interface card IFPB is configured as DP standard slave. The IFPB determines, by means of the amount of the
Profibus input bytes, which mode is used by the first parameter setting after turning on the VLM. The modes 1
to 6 output binary data on the Profibus. The cyclic communication between master and slave is only
established, when the available modes (see Table 13) correspond with the modes in the master. Hence the
correct GSD-File needs to be loaded into the master repository. The interface card behaves as a DP standard
slave. The data are read consistently as block from the master (e.g. Siemens S7: SFC 14 “DPRD_DAT", read
consistent data, out a DP standard slave).

It is important to note that the parameter setting of VLM corresponds with the used mode (see
A Table).

User diagnosis

The VLM error numbers are output as a 2 byte user diagnosis (length and error code, meaning see manual of
error codes). In case of errors in the assembly IFPB, 4 byte diagnosis is returned (lengths, error codes of VLM,
error codes of IFPB and system error codes of IFPB).

Due to compatibly reasons to older Profibus-Versions of the IFPB-interface, the error code is still
A provided in the Profibus user diagnosis.
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Table 13: Available Profibus modes in the VLM500

Parameter
SO2TIME ?
Profibus
Configuratio
Profibus
Configuratio
n bytes

=
M1 16 Bit counter, 8 Byte IN, 151 32
32 Bit velocity, 1 Byte OUT (0x97 0x20)
16 Bit measuring rate .

Profibus IN
(IFPB Qutput)
Parameter
SO2FORMAT

Mode
VLM
VLM

N
\Y
[
N
3
7

M2 16 Bit counter, Z >17 ms 16 Byte IN, 215 32
32 Bit velocity, 1 Byte OUT (0xD7 0x20)
16 Bit measuring rate,
32 Bit Integral of the
velocity,
32 Bit 1 ms timer *
M3 16 Bit counter, 7 I:H:2 E:H:2 217 ms 10 Byte IN, 153 32
32 Bit velocity, 1 Byte OUT (0x99 0x20)
16 Bit measuring rate,
8 Bit lllumination,
8 Bit Exposure Y

)

M4 16 Bit counter, 7 L:H 215 ms 12 Byte IN, 155 32
32 Bit velocity, 1 Byte OUT (0x9B 0x20)
16 Bit measuring rate,
32 Bit length "

M5 16 Bit counter, Z L:H I:H:2 E:H:2 >20ms 14 Byte IN, 157 32
32 Bit velocity, 1 Byte OUT (0x9D 0x20)
16 Bit measuring rate,
32 Bit length 1),
8 Bit lllumination,
8 Bit exposure
M6 16 Bit counter, ZL:HU:H:2 H:H:2 >20ms 15 Byte IN, 158 32
32 Bit velocity, 1 Byte OUT (Ox9E 0x20)
16 Bit measurement rate,
32 Bit length Y
8 Bit VLM — error code
8 Bit device status
8 Bit device temperature

b Scaling: Velocity in 0.00001 m/s; Length in 0.0001 m; Rate in 0.1%; all absolute values!

2 with every change of the Bytes Profibus OUT, additional 3 ms are needed
Example: synchronous task (SO2SYNC 1) for every edge of TRI1 +3 ms, i.e. +6 m

Device status

When using mode 6, one byte of the data stream contains the status of the device. The byte is a follows:

Bit7-4 Bit 3 Bit 2 Bit 1 Bit 0
reserved Sign of length Direction Status of output Status of output
(Sign of speed) STATUS ERROR
0 ... positive 0 ... positive
1 ... negative 1 ... negative

Page 30 ASTECH GmbH



Interface cards VLM500 User Manual

Profibus OUT
Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
Enable Restore Restore Clear Trigger 1 Standby Direction Standby
Restore Bit 1 Bit O Trigger 2

Bit 0 activates standby mode of the VLM500

Bit 1 sets the direction (see The Command Direction)

Bit 2 activates standby mode of the VLM500 / sets the length measurement externally
Bit 3 sets the length measurement externally

Bit 4 clears the error list

Bit 5-7 controls the loading of a parameter set

Y Transition 0 to 1 deletes Error and Diagnosis data (see The Command Error)

Loading of a parameter set

To load (restore) a parameter set bits 5 and 6 must be set to select the parameter number. Setting bit 7
activates the restoring process.

Example: load parameter set 2: Profibus Out: 110XXXXX (X = don't care)

Subsequent to that bit 7 needs to be reset to 0.

Standby via Profibus

To activate the standby mode, bit 2 must be set to 1. In case the parameter Seltrigger is set to 1, bit 0 must be
set 1 to activate the standby mode.

Parameter for VLM

SO20N 1 (mandatory)
SO2INTERFACE 57600 N (mandatory)
SO2FORMAT Z (see Table 13)
SO2SYNC 0 (e.g. synchronous)
SO2TIME 20 (see Table 13)
AVERAGE 20 (mostly like SO2TIME)

Version information

IFPB Hardware asof V1.1

IFPB Script as of version 1.3
GSD-File revision 1.2
VLM500 Firmware as of V1.27R6
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Pin Assignment

Table 14: Technical data of the IFPB

Field bus ID Settable via bus (is saved on the card)

ID-Number 0x2079 (8313)

Field bus baud rate Up to 12 MBaud (Autodetect mode)

Field bus connection 2x circular connector M12x1 B coding IEC 60947-5-2

Bus Termination External via pluggable termination resistor M12x1 B coding. The termination
resistor can be acquired via the manufacturer. See Table 65.

Table 15: Pin assighment of the connector Table 16: Internal assignment of IFPB
Pin Profibus DP Out Profibus DP In Signal Connection
Connection 4 Connection 5 Slot 3

Flange box Flange plug 5V 37

B coding B coding A 36

1 +UB - ov 35

2 A A B 34

3 GND - A 33

4 B B B 32

One IFPB card can be inserted into slot 3.

7.10 IFPN - Interface Fieldbus Profinet

The interface card IFPN connects measuring devices of the VLM500 series with Profinet networks. This allows a
communication between evaluation units and the measuring device over long distances by using standardized
network components.

The Current Measuring Values can be output permanently and trigger-synchronous. Furthermore, it is possible
to control the trigger signals (TRI1 and TRI2), the direction signal (DIR) and Standby via Profinet.

The IFPN provides a HTML page with status information via the measuring device which can be accessed by
means of the http protocol via every web browser.

Communication

B Settings of the internal serial interface VLM500 (S2)

B Serial interface S2 of the VLM must be set to determined parameters

= SO20N 1 (mandatory)

= SO2INTERFACE 57600 N (mandatory)

=  SO2FORMATZ L:H (see Table 17)

=  SO2SYNCO (e.g. synchronous)

= SO2TIME 20 (see Table 17)

=  AVERAGE (mostly like SO2TIME)
® HTTP

B Status information via HTTP (Port 80) available via browser
B call IP address of the VLM500 via http://
®  VLM500 responds to HTML page
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Sensor Page

Profinet 10 Configuration

[ DeviceName | Vendor Name | Vendor ID [ Serianumber | Mode/ParameterError |
[ vim-pn-esip | Astech GmbH | 797 | SIN0500/0031/16 || M6/000000 |
IP Configuration

| IP Address || Subnet Mask || MAC Adress || Gateway Adress |
| 192.168.0.23 [ 255.255.255.0 | 00-14-116F6A83 | 192.168.0.1 |
Measurement Data

[ Messrate in0,1% |[Velocity in 0,00001 m/s|| Lengthin 0,0001m || Temperaturein°C | Device Status |
| 000000 | 0000000000 | 0000000000 [ 29 [ 00 |

Astech Homepage

Figure 12: Profinet HTML status page

Configuration

The configuration of the IFPN is done via the Profinet