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1 General information

1.1 Information on how to work with this manual

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

e.g.S020r{Command for switchingn the output at the serial interface S2).
The abbreviated form recommended for thgut is additionaly displayed in bold letters in the syntax:
e.g.SO1Brmat (Command for programming the serial interface 1).

The following signs are used:

n Integral number S String
f Floating point number [ Optional
c Sign

The following acronyms are used for the aserement parameters:
\Y 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 operatimgnditions is necessarfrailure to observe advisory notes or
nonconforming product usagmay causematerial damage to the/LM500 or lead to wrong measurement
results.Cable connectors must not be plugged or unplugged under voltage. Remember to turrevalagy

off before you begin working on cable connections.

A light emitting diode (LED) is used as the light source for the VLM&@LE Dclassification is subject to the
potential photobiological hazard according ENAEE n T m  yPhotoBidbogiaal saty of lamps and lamp

systemg ® ¢ KecladsitieB accordingN 6082%Safety of laser producds® ¢ KS fFYLI 2F (KS

classified to the risk group R&G(moderate risk) according to the manufacturdhat means that the lamp
represents no hazardue to thenatural reaction to look awafrom bright light sourcesThe following advice
should be considered anyhow.

A Do notstare at operatindamp. It may be harmfuto the eye.

Machine directive 200642/EC

Ly G4KS aSyasS 2F (KB QUKRANBOPADSAaAHYRAKMHKI OKAY SO
declaration available for the device. The directive 2006/42/EC regularizes the requirements on machines. Here,

a machine isneant to bethe entity of connected parts or mechanisrfgee also EN 291, 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 VLMB08uited 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 webype materials and the cutting control or pesbntrol of sheets, priles and

tubes The VLM500 is, among others, used with rewinders, calenders and extruders as well asingttmithd

and skin pass mills.

The VLM500 works contafree 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 lengthlrhe internal integration can simply be controlled via an external signal
(Start/Stop via the inputTrigger)

The calculation of the velocity and the integration of the length are implemented signed. The direction can be
controlled via an external signain automatic directiordetectionis optionally available

Thegenerationof 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 outpugoptoisolatal. A RS232, USRS485

or RS422 interface can be usedaagrogramming interface. A second interface is possible too (RS232, USB,
RS422 or RS485 as serial interface 2).

The basic version of the VLM5@&0equipped with a programming interface. Further nfiégges andnputs or
outputsare optionalfor 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
exampletrigger and direction.

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

The device is located anIP 65 housing. The current supply is donthwai24VVDC

The VLM500 is an advancement of thell-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,

USBiiterface,

Compatible with the new LBE3A box,

> > > >

More compact housing.
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2 Function

2.1 Physical principle

The VLM500 works contafree optical and implements the spatial filter principle on the basis of a CCD sensor.
Spatial filter is a generic terof a measurenent principle for contacfree determination of velocity and length

of moving materials. The spatial filter is based on the filtering effect af-draped structures (gt
modulation).

The function of the VLM500 can be described in a simplified waylas/$o

The lens is aligned to the moving measuremehbject; the measurement object is displayed to the CCD line.
The CCD line is operated @soptical gid (no imagetaking). A white light source is used for illuminating the
measurement object. Thus, miaum surface independence is reached. reBméous light is effectively
suppressed by the procedure. Due to thaédgmodulation a frequency proportional to the velocity is generated
when the object is moved, i.e. the measurement object structure (brightoeagrast)generatesa signal. This
signal is in the following referred to aburst. 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 adaiion to a wide variety of materials (surface structure and
brightness of the material)

o
£
@

w
@ ©
& =4
o] o
= [=]
o m
® (1]
[ o
i=d £
2 s
| =
=
a

v=f-k

v - Velocity

f - Signal frequency
k - Device constant

N

Figurel: Structure of a VLM500
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2.2 Evaluation

The frequency of the signals (bursts) is determined by the evaluation elecafrtice MLM500. It implements

a shortterm 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 integréion of the velocity. The integration can be controlled via an external signal (triggemgth
measurements up to two million kilometérare possible.

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

2.3 Interfacesand 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 putpete 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 pulseinterfaces are characterized by a high flexiiljprogrammable scaling and output time) and can be
easilyconfigured

All settings can be made with a PC and a terminal program via one of theptiemal programminginterfaces
SO1 or SOAJSBRS232,R3485, USB, Profibus, Profinet, Ethernet withprotocol Telnet). The comfortable
terminal program VLMTool is available for free. The single commands of the VLM500 are désaiizgxer9
Programming

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

! 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 electicallgonnetion-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 VLMS0GLM500D and VLM500L.

All devices of the VLM500 series are suitableHimhly dynamic processegninimum update rate of 0.2ms),
can be synchronized with each othdor(the highly precise and dynamic difference velocity measuremjent
and have an interndength calculationTheoption /h for glowing surfaces is available.

The measuring devices must not be operated of the velocity range specified in the data she
otherwise no proper functioning can be guaranteed. We kindly ask you to considearthegter

A Mode, as it directly effects on the maximum permissible velocity. The paranm&terxxmust be
set according to the actual maximum plant velocity. A reserve of 10 % was already consid
the device.

3.1 VLM500A

The VLM500A implementsveorking disance of 185 mm £5mm. 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 pamaeter MODE(see pageb2, The commandJode), 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 VLMOOAIs 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 charactégzachigh reproducibility of
XD,025 %.

Measurements of velocities lower than 03M/s (018 m/min) with a special filter board are possibl€he
VLM500D can beonfiguredfor an extended working rangef 240 mm + 30 mm if required (see pds@ The
commandMode).

3.3 VLM500L

The device VLM500L has a working distance 8% rim + 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 VLM500L can l®nfigured for an extendedorking rangeof 185 mm + I mm if required (see pagg2,
The commandviode).

3.4 VLM500E

The device VLM5@ has a working distance of 38im +30 mm. It is mainly used for measuringedium
velocities. Th possible minimum velocity amounts to Q.®/s (060 m/min).
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3.5 Option /h for VLM500 sries

Based on the aforementioned devices, the option /h was development for measuremerg®wing tubes,
wires and profilesmade of steel, copper and brass etc.

The opton /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@ealing and Protectiohousing
CPC1 with stvenging air supply AC5).

3.6 Comparisorof VLM models

Tablel: Device models

VLM500A

Nominaldistance and 185 +15 mm
working range

Extended working range 185+ 15mm

0.60 to 2200 m/min
(0.01 to36 m/s)
1.20to 3000 m/min
(0.02 to 50 m/s)
0.35t0 280 m/min
(0.006 to4.6 m/s)
-in extended range and FB2V 0.75to 570 m/min
(0.012 t09.5m/s)

Measuring range

-in extended working rangé)

- with special filter FB2V

VLM500D
240 + 15mm

240 + 30mm
0,18to 1200 m/min
(0.0Bto 20 m/s)
0.72to 2400 m/min
(0.022 to 40 m/s)
0.18to 150 m/min
(0.003to 2.5m/s)
0.42 to 330 m/min
(0.007to 5.5 m/s)

VLM500L
185+ 10 mm

185+ 15 mm
0.12to 250m/min
(0.0@to 4.1 m/s)
0.30to 600 m/min
(0.06to 10m/s)
0.08to 100 m/min
(0.0@2to 1.6 m/s)
0.25to 200 m/min
(0.04to 3.3 m/s)

VLM50@E
330+ 30mm

330 + 30mm
0.60to 2000 m/min
(0.01to 33 m/s)
1.00to 2700 m/min
(0.016to 45 m/s)
0.41to 270 m/min
(0.007to 4.5 m/s)
0.82to 540 m/min
(0.014t0 9.0 m/s)

+0,025 % for reference distance
(20,05 % in working distance range and +0,2 % in extended working range)

Measurement uncertainty
DIN 1319/1S0O 3534
Reproducibility

DIN 1319 /1S0O 3534

internal Length measurement
range

Averagingand update
Optional automated direction

+0,025 %

2,000,000 km

From 0.2 mplusadditionalslidingaverage(1x to32x)

L Yes
recognition
Material Nearly all surfaces Metallic surfaces Metallic and other Metallic and other
surfaces surfaces
Application Universal Universal Low velocity Universal
*) VLM500see pageé2, The commandvode
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4  Operation instructions

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

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

Table2: Meaning of the light emitting diodes

LED Color Meaning
Signal LED Green Signal avéable or good, also s@dinrate andECCOn
Red No signal available or not exceeding the determine threshold value,
also seeMinrate andECCOn
Yellow Signal available or goptut VMIN not reached
Busy LED Yellow Command processing, also during calilmaf simulation, offline

measurements and standby
Flashes during standby mode

Error LED Red Flashes permanently in case of fatal errors or flashes briefly in case
critical errors (see Annex Chaptkt.3 Error messagés

Forward LED Green Direction of movement of the measuring object is adjusted to forwai
or recognized(from VLM500 bottom to lid) see alfirection

Backward LED Green Direction of movement of the measuring object is adjusted tovérd

or recognized (from lid to VLM500 bottom) see alddirection

Signal LED

In case of moving measurement objects and sufficient signal quality, the LED lightsIgtiggts yellow if a
signal is availale but the minimum velocity is not reachednif conditionis met the LED lights red 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 naohove or is outside the velocity range,

3. Measurement object does not have sufficient structure,

4 Measuring object too bright Sensor is permanently overdriven, see pag® The command
TestMeasure

5. Windows dirty (see chapte),

6. Measurement rate too low (only withctivatedrate monitoring, see paggl, The commandWinrate)

7. Velocity or measuring rate outleé the permissible rangéonly with activated ECC function, see

chapter9.5, ECC Cdrol).

The output 'STATUS' is switched as the signal LED. As soon as it lightSg@eedS' is switchet. When the
aA3dylrt [ 95 Aa eSStttz WwW{¢! ¢! {Q Aad agAliOKSR 2770

2 For opion Automated Direction Recognition only
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Busy LED

This LED lights yellow when commands are processed (see cBapteagramming. The LED flashes when the
standby mode is activated either by command input oahyexternal 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 aravrongly set or transfer errors have occurred. In all cases, the reason should be
determined and removed with a PC and the comm&mebras errors with the measurement results may occur
otherwise.

The SignalEDand the Busy LED lights yellow and the Ert&D red during thinitialization after switching o
the device or after the comman@estart

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 pagtd, The commandirectior). 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 mieed 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 VLM500 lid to bottom (see page see patfs The commandirectior). 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

Theassembly is done transversally to the direction of movement of the measuring object (see drawing in the
annex chapter11.9 special versions are possible). The standard direction of movement (forward) is
determined as from housg 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 pardbietetion
must be set accordily (see programming)!

It is not necessary to open the devime assemblyThe VLM50@s fastened with four M6 hexagon socket bolts.

The working distance stated by the manufacturétre(distancebetween thelens window to material surface)
and workspacenust be strictly observed (see type sign at the VLM500)

Arbeitsabstand
Working distance

|
1
|
\ |
I
f

|
|
|
|
|
|
|
|
- |
|
|
|
|
|
|
|
|
|

I
by | Bewegungsrichtung
Abstandsvarianz \ | Beta Gamma Movement direction
Distance tolerance Noo90° / 90 °
& f <« >

A v | il

| v v

v Messobjekt Messobjekt

Measuring object Measuring object

Figure2: Working distance and alignment towards the measurement object surface

Movement direction

R
J Bewegungsrichtung

vorwarts
forwards
+

Angular orientationAlphawith maximum tolerance
B Aioha of° 1.

- ° 4 40
rickwarts i R f
backwards

+ 4

Bewegtes Objekt
Moving object

Figure3: Alignment towards the velocity vector
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¢tKS FaaSvyofte A& YIRS NBOGFy3dA I NI FNBRY (K
tolerance of +1°. If the alignment is not made with the stated tolerance, measuring errorg
occur.

— I Geréiteausrichtung in z-Richtung -~ Optional linear units also allow an adjustme
Gauge alignment in z-direction A . A A
in case of changing material distances (LJ]
Geréiteausrichtung in y-Richtung one axis) or for round surfaces as e.g. pif
G li t -direct . )
R — wires and profiles (LJ2 for two axes).

Arbeitsabstand \
Working distance \

Zylindrisches Messobjekt
"~ Cylindrical measuring object

Figure4: VLM500 with linear unit LJ2

A tilt around angle Betais possible if the

SME’H mgﬂ‘ni%‘i,pﬁg‘; mountingplate RPL1 is used. No measurem

error occurs from this. The tilt is needed 1

/%% measurements on highlseflective materials
® and some plastic surfaces.

E =2
| \ |
| \ I
| Arbeitsabstand \ !
| Working distance (i
;‘ ‘I\ "
| ! | Beta
=V V1840, 82°

Messobjekt
Measuring object

Figure5: VLM500 withmounting 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 comriastQuality(see pager0, 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 connectérgrounding screw, a connector for the programming interface,
a connector for signal linesnputs andoutputs) and a current supply connector are available. Two more
connectors for signal lines are optional.

c Plug connectors must not be plugged indisconnected when under voltage. All connection wo
must be carried out in deadoltage state!

Connection 4, Signals (optioni Connection 1, Programming

Connection 5, Signals (optioni Connection 2, Signals

Groundingscrew Connection 3, Currergupply

Figure6: VLM500 Device connections

6.1 Current supply and grounding

The VLM500 is manufactured and delivered with a/22C power supply (20 to 30 V). The supply is done via
device connection 3.

All clamps in the connectoplugs (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 establishedebegrounding
bolt and the device holder by using the enclosed grounding cable. The device holder must be earthed via a low
impedance, too!

Q A missing or insufficient grounding of the measuring device may result into malfunctions or da
of the electranic 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 supplyebmfening 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 connectidn®, 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.
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The wiring of the device connections 1, 2, 4 and 5 is made according to customer specificatior
A might (dependingn the model) not be protected against permutation. A wiring diagram is encl
to every device at the time of delivery!

The assignments of the device connections are displayed in the annex (chaer

It must be conside=d 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 dostor.

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

A differences > 42 Volt between the signals or towards the protective circuit. The discharg
overvoltage can result into an activation of the protgeticircuit and, thus, into a shetérm
dropout of the relevant signal!

Page20 ASTECH Gmb



Interface cards VLM500 User Manuge

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 (slbtto slot7) in total avdable for different interface cards. A screw terminal block with

54 connections (sed-igure 7) is located on the TERM Board. According to which cards are used, the
connections have different meaning.

Slot 2 is dedicated to thet'lserial interface of the VLM. Thé&%%erial interface of the VLM is assigned to 8ot
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).

Figure7: TERM board

In addition to the connections that connect an interface card with a flange cableg tirer 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
and9.

Pins 1, 3 and 5 carry 24 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 cats 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 R&232

The interface card 1232 provides a serial interfaceording to R32 standard. It is used for programming the

device and can also be used for data transmissibile R232-interface as COM port is integrated at
computers or can be refitted via an external US8232 converter The interface allows fuluplex 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),q. 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 transms#son parameters R332

Maximum wire length

15 m (30 m with lowcapacity special cable)

Maximum sending level °15V
Minimum sending level °5V
Minimum reception level °3V

Load resistance 3to 7 kOhm
Load capacity 2 2500 pF

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

Table3: 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 comr8&@tdnterfacer SO2Interface
The format is preset to 8 data bits and 1 stop bit. The standard parameters are 9600 bauds, no parity and

XON/XOFF Protocaol.

7.2 14U4c¢ Interface R$422, R$485, 4wire cable

Thed4-wire interfaceR$422 or R$A85 serves for seriadata transmission over larger distances. At the VLM500,
the interface is used foprogramming andransmitting measuring values. Furthermore, it might be useful to
change the programming interface ®32) for R&227RS485to bridge distances.

The inteface 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 cable.
Physical transmission parameter:

Maximum wire length

1200 m depending on cable and transmission rate

Maximum sending level °5V
Minimum sending level °2V
Minimum reception level °200 mV

Load resistance

1x 120 Ohm at the end of the wire (rei@pt termination)

Pulses can also be transferred via adR3RS485 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 vth two phases each according to-B& standard with a maximum sending level of £5 V.

Page22
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The interface card 14Udrovides a serial 4vire interface according to R&2 or R&185 standard. The optically
isolated connections 'R+/A'4R. U I We-b ¥ @ Hviailbidle RAn M1@4 card can be inserted in slot 2 or 3. Up
to two of these interface cards can be used.

Table4: 14U4
Signal Connection
Slot 2 Slot 3
R+/A 41 37
R/B 40 36
T+Y 39 35
T-/Z2 38 34

Settings of baud rate, protol type and parity are set by the commaS@®1interfacer SO2Interfacdike in
1232.

7.3 14U2c¢ Interface R$485, 2wire cable

The2-wire-R$485 interface serves for serial data transmission over longer distances. The interface allows only
half duplex operabn, 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 R85:

Maximum wire length 1200 m depending on cabhlnd transmission rate

Maximum sending level °5V

Minimum sending level °15V

Minimum reception level °200 mV

Load resistance R&B5 MHAN hKY SIFOK 2y 020K SyRa 27F -

opencircuitfail-a @S¢  OA NDdzA

At the VLM500,he S2 interface can be operated as48S (half duplex operation). The halfiplex operation
must be obligatory be set via the parameter H in the comm&aRInterfacdsee pageb6, The command
SOllInterface If several participants shall send, the addressing must be used (seeb6pagbe ommand
SO1Address

The interface card 14U2 provides a seriakige interface according tthe RS485 standad. It is used for for
data transmissionio e.g. countersThe optically isolated connections 'R+/T+/A" andTHB' are available. An
14U2 card can be inserted in slotRr the VLM50rogramming an additional interface in slot 2 is necessary.

Table5: 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 comrB@®interface
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7.4 IUSKEC Interface USB

The VLM500 can béke the interface cards 1232, 14U2 and 14U4 pararieéd via a computer with the aid of
the galvanically isolated USB interfaxg@d IUSBFurthermore, the interface can be used for data recording.

The optically isolated signals '5V';',[D+' and 'GND' are used. The USB interface is an inters2Z8 R@erface
(virtual COM poix

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

Table6: IUSB
Signal Connection
Slot 2 Slot 3
5V 41 37
D- 40 36
D+ 39 35
GND 38 34

The interface ard IUSB includean integrated circuit(FT230X) fronfruture 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 ensuine tommunication a special driver from FTDI needs to be
installed. This driveis stored on the USB bar which is part of ftepe of delivery

Windows needs to be started entirely. Then the-#llPa L ! { . ¢ R NXA Zi®mMiheCUSB bab headsdp 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 hew hardware component. In the mahinstallation of the driver the folder to where the ZIP

file was extracted before needs to be entered. After the installation the emtty{ . { SNA Fdanbe 2 Y @S NI ¢
found in the devicananager of WindowsAfter that Windows detects another hardware cponent named

Gl {. {SNRFf t 2NJIé d-File ebhténynecliKiGSbe kditefied in eFmatuil $istatatian. After

the complete installation a new COpbrt is visible in the deviemanagerof Windows This one needs to be
selectedwhen the softwae VLMTool or another terminal program is used.

Note: Forthe installation ofthe driverthe VLM500 does not need to be switched on. The FT230X is USB
powered and allows thastallation ofthe driver.

If the VLMTool is installed, theseris asked to istall the IUSRIriver as well. Those users haviny
IUSBboard, we recommendedyou to install the driver at this pointKeep in mind to connect th
VLM to the PC after the installation of the driver package. This prevents from driver error issy

7.5 IAUNC Interface Analog Output

The IAUN interface card provides an optically isolated analog output (current interface) with 16 bit resolution.
There are three designs (s&able7).

Table7: Output ranges othe analog outputs

Interface card Output range

IACO 0 mAto 20 mA
IAO4 4 mAto 20 mA
IA40 0 mAto 24 mA
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0/4...20/24 MA[——_110UT +
DIA-

Converter | IGND - o

Protection Circuit

Figure8: Output circuit of the IAUN card

One IAUN card can be inserted into slot 7.

Table8: IAUN
Signal Connection
Slot 7
nXHN K N X H. 7
GND 6

7.6 I0PL¢ Interface InputOutput Positive Logic

The expansion card IOPL provides the inputs and outputs (Trig§arigby Direction, Status, Error) of VLM.
The connections are isolated galvanically (optocoupler) from VLMB@®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 outputghna common collector terminal. The plus connection is
generally used with an external voltage supply ofVit® 30V. On a negative connection (e.g. ERRoad to 0
volt of the external power supply is connected.

The output transistors can drive a maxrrent of 30 mA each. If an external voltage of\2#% 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 124V ext.
S |< | ERR: O VLM Error
Status |~ |< . 1 STAT- O VLM Status
|;| 2x 1,2 k
Protection Circuit 1 D

Figure9: Connection example for the IOPL cavdtputs

Inputs

Generally: An input input voltagsf +10V>KJin X30Vcorrespondto a HIGH level (lin maximum 15mA)and an
input voltage < +8 (lin maximum 9mA) correspongto aLOW level.

The input for the diredbn signal Direction can be HIGot LOW active. The programming takes place over the
commandDirection(see Page 45, The command Directioff)e input for thestandbysignalis HIGHactive. The
trigger input 'TRI1serves to control the length calculatiolt is programmed through the paramet@irigger
(see Page 52, The command Trigger) (HEBHOW level or edge) andalizesthe Start or Stop of the device

ASTECH GmbH Pag 25



VLM500 User Manual Interface cards

internal length integration. Furthermore the output channels can $gchronizedto the Trigger €.9.
ParameterSO1SYNCsWitches the data output of the serial interface S1 on Trigger synchronous).

DIR +
T H———1 —20
Direction |<Y/ /A 1k i
-0 O
Tioger | g G TRIGT +
1 Y A ___|TRIG1- |
Standby / ] STDBY +/ TRIG2 +
Trigger 2 | <Y/ )\ 1K  |smoevsmmee
Protection Circuit

Figurel0: Circuitry of the IOPL caridputs

Using theStandbyinput as a second trigger inpyrRI2)

A second light barriecanbe connected to Trigger input 'TRIZhereby a length measurement over two light
barriers is possible. The light barrier connected to TRI1 functions fixe@y@RBight barrier, the one on TRI2,
on the other hand, fixedly as STARJht barrier. his function is activated over the parametérigger(see
Pageb5, The commandTrigge).

The maximum input frequency must not be exceeded with TRI1, TRI2 and DIR 500 Hz. 1
A cycle must herebybe 1:1. The input signal must be absolutely boufiee. The use of rela
contacts is not allowed!

One IOPL card can be inserted into Slot 1.

Table9: IOPL
Signal Connection
Slot 1
DIR+ 52
DIR 51
TRI1+ 50
TRIZ 49
STANBY+TRI2+ 48
STANDBYTRI2 47
ERR+/STAT+ 46
ERR 45
STAT 44
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7.7 IPPLg Interface Pulse Output Positive Logic

The expansion card IPPL provides a-négolution pulse output with two phases in a frequency range of 0.2 Hz
to 25 kHz. The resolution artide 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 @9<pbase clock is
provided. The transistors of the amtouplerscan drive a max. current of 30A each.The manufacturer
recommends a current of about 20A. With anexternalappliedvoltageof 24 voltthe load resistanceshould
be 1.2kOhm eachin order to reach a load current of 20 mA. The load can asarboptocoupler. The outputs
are protected against short circuit and overvoltage.

OUT1+/0UT2+

Optoisol | > |< )
Highres. | )11 O Phase A

Pulse- d -

outputs - K 1 QT2 O *+ Phase B
|;| |i| 2x 1,2 k

Protection circuit .

Figurell: Connection example for the FLpulse cardn slot 4

+24V ext.

GND

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

Tablel0: IPPL
Signal Connection
Slot 4 Slot 5 Slot 6
Phase 1 + 31 (OUT1+) 23 (OUT3+4) 15 (OUT5+)
Phase & 30 (OUTY 22 (OUT3 14 (OUTH
Phase 2 + 29 (OUT2+) 21 (OUT4+) 13 (OUT6+)
Phase 2 28 (OUT? 20 (OUTH 12 (OUTH

7.8 IPPW Interface InputOutput Push Pull Universal

The expansion card IPPU provides a fn@golution pulse output with two phases (90° phase shift) in a
frequency range of 0.Biz to 1 MHz. The resolution and the maximumra are 8ns each. The output
resistance is 200hm. The maximum output current isSLBOmMA per channel. The outputs are provided with a
switchroff fuse in case of a thermal overload (e.g. due to excessive current). The outputs are isolated
galvanically § optocouplers, but possess the same ground potential. The maximum cable length in
asymmetrical operation (ground potentiatGND) is 20én or 500m in output frequencies below S¢Hz.

There are two variants of these interface cards.
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IP5V

The outputs ee executed aV driver stages. No external power supply is requir@d. IP5V card can be

plugged up to three times in the VLM in the slots 4, 5 and 6.

Tablell: IP5V
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 (OUT4) 13 (OUT6)
Phase 2 negated 28 (/OUT2) 20 (/OuUT4) 12 (/OUT6)
O-GND 26 18 10

The cards can drive R22 outputs with a 10@hm terminating resistor. Thus,etpickup occurs symmetrically
between OUTx and /OUTx. The connecticG®D is not connected. In using paiisted and shielded cable
(e.g. CAT5), the maximum cable length for thedRSis 500 m.

IPPP

The driver stages of the outputs are provided withaaiditional voltage (M:) 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 supptgg® (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.

Tablel2: IPPP
Signal Connection
Slot 4 Slot 5 Slot6

Phase 1 31 (OUT1) 23 (OUT3) 15 (OUT5)
Phase 1 negated 30 (/OUT1) 22 (/OUT3) 14 (/OUT5)
Phase 2 29 (OUT2) 21 (OUT4) 13 (OUT6)
Phase 2 negated 28 (/OUT2) 20 (/OuUT4) 12 (/OUT6)
Vext 27 19 11
O-GND 26 18 10

The outputs of the expansion achtPPU e protected against ESIDo not connect an externg
A voltage to the input. This will destroy the according input. Voltages > +30V.0(IPPP)are
prohibited
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7.9 IFPE Interface Fieldbus Profibus

The interface card IFPB enables the connection of thesoméizg devices of the VLM Series to a Profib&s
Master. The card supports bus rates of up to 12 MBaud ¢datect). The slave address is set over the bus (e.qg.
Siemens PG or any master with SET_SLAVE_ADDTREQ@¥t device on the bus is provided wathierminal
resistance. The connection takes place over two standardized circular connectors M12 B codi0§4 =2,

e.g. company binderA connector and a terminating resistor can be ordesegarately The parameter setting

of the measuring devic¥LM takes place over an 1232 or IUSB Interface (connection 1). The VLM parameter to
be adjusted can be taken froffale 13.

Dependent of the selected Profibus mode the device outphiésvelocity, the measuring ratehe length, the
error codes and temperature as well as titlemination andthe exposure to the Profibus MastefTheVLM
error numberprovidedaswell to the Profibususer diagnosisFurthermore a status byte indicates the state of
the physical ERROR and STATUS ouspigtshe direction of the object being measured.

With the Control byte (Profibus OUT) several events (Trigger, Standbly$ paogrammed.

The output ofthe velocityis always unsigned! The information about the direction is stored in|
A status byte(Devce 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 afteintyion the VLM. The modes 1

to 6 output binary data on the ProfibusThe cyclic communication between master and slave is only
established, when the available modes (Sesde 13) correspond with the modes in the mastédence the

correct GSHrile needs to be loadl into the master repositoryThe interface card behaves as a DP standard

afl oSe® ¢KS RIFGF FINB NBFIR O2yaradaSydate +ra of201 FTNRY
consistent data, out a DP standard slave).

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

User diagnosis

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

Due to compatibly reasons to older Profibdsrsions of the IFRBterface, the error code is sti
A provided in the Profibus user diagnosis.
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Tale 13: Available Profibus modes in the VLM500

=) =
z3 oS - E S
2 3 3 X 82 g5 05
o 2 EQ EE 32 228
3 S =cq =cy 5= S
LL -1 ®© - © = O = O
p= b= >a0n S>Saon aoc aoc
M1 16 Bit counter, Z 212ms 8 Byte IN, 151 32
32 Bit velocity, 1 Byte OUT  (0x97 0x20)
16 Bit measumg rate®
M2 16 Bit counter, VA 217 ms 16 Byte IN, 215 32
32 Bit velocity, 1 Byte OUT (OxD7 0x20)
16 Bit measuring rate,
32 Bit Integral of the
velocity,
32 Bit 1 ms time®
M3 16 Bit coun_ter, Z I'H2 E:H:2 217 ms 10 Byte IN, 153 32
32 B_t veIOC|ty,_ 1 Byte OUT (0x99 0x20)
16 Bit measuring rate,
8 Bit Illumination,
8 Bit Exposure”
M4 16 Bit counter, 7 L:H 215ms 12 Byte IN, 155 32
32 Bit velocity, 1 Byte OUT  (0x9B 0x20)
16 Bit measuring rate,
32Bitlength??)
M5 16 Bit counter, ZLH I:IH:2 EH:2 2 20ms 14 Byte IN, 157 32
32 Bit velocity, 1 Byte OUT (0x9D 0x20)
16 Bit measuring rate,
32 Bit length?®),
8 Bit lllumination,
8 Bit exposure
M6 16 Bit counter, ZLHUH:2H:H:2 230ms 15 Byte IN, 158 32
32 Bit velocity, 1 Byte OUT (Ox9E 0x20)

16 Bit measirement rate,

32 Bitlength 99,
8 Bit VLML error code
8 Bit device status

8 Bit device temperature

D Scaling: Velocity in.00001 m/s; Length in.0001 m; Rate in.0%; allabsolue 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

3 Because of the data size of 32 bit, a imaum length véue of 429.496,7295 ntan be trasmitted. If this
value is exceeded it jumps back to zero. However, the internal length measurement counts up to 2 Mio.
kilometer.
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Device status

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

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
n pésitive n X l&2a n X yz2 i n X y2

M X ye&S3al m X y&S3Ilm X aArA3adyl m X SNNRBD

Profibus OUT
Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
Enable Restore Bit Restore Bit  Clear? Triggerl Standby Direction Standby
Restore 1 0 Trigger2

Bit0 activates standby mode of the VLM500

Bit1 sets the direction (see The Commabitectior)

Bit2  activates standby mode of the VLM500 / sets the length measurement externally
Bit 3  sets the length measurement externally

Bit4 clears the error list

Bit 57 controls the loading of a parameter set

D Transition 0 to 1 deletes Error and Diagnosis da¢& The Commarigrroi)

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 procesg&xample: load parameter set 2: Profibus Out: 110XXXXX (X = dm)t c
Subsequent tahat 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 pararBet&iggelis set to 1, bit 0 must be
set 1 to activate the standby mode.

Parameter for VLM

SO20N 1 (mandatory)
SO2INTERFACE 57600 Nmandatory)
SO2FORMAT Z (seeTale 13)
SO2SYNC 0 (e.g. synchronous)
SO2TIME 20 (seeTale 13)
AVERAGE 20 (mostly likeSO2TIME

Versioninformation

IFPB Hardware as of V11

IFPB Script as of version B
GSDFile revision 12
VLM500 Firmware as of V127F5
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Pin Assignment

Tablel4: Technical data of the IFPB

Field bus ID Settable via bus (is saved onettard)

ID-Number 0x2079 (8313)

Field bus baud rate  Upto 12 MBaud (Autodeteanode)

FHeld bus connection 2x circular connector M12x1 B coding IEC 66827

BusTermination External via pluggable termination resistdi2x1 B codingThe termination
redstor can be acquired via the manufacturer. Sexble65.

Tablel15: Pin assignment of the connector Tablel6: Internal assignment ofFPB
Pin Profibus DP Out Profibus DP In Signal Connection
Connection 4 Connection 5 Slot3
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.

7.10IFPN¢ 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 Valuesche output permanently and triggesynchronous. 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 déigtecan be accessed by
means of the http protocol via every web browser.

Communication

A Settings of the internal serial interface VLM500 (S2)

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

A SO20N 1 (mandatory)

A SO2INTERFACE 57600(Mandatory)

A SO2FORMAT ZL:H (seeTablel?)

A SO2SYNC 0 (e.g. synchronous)

A SO2TIME 20 (seeTablel?)

A AVERAGE (mostly likeSO2TIME
A HTTP

A Status information via HTTP (Poft)@vailable via browser
A calllP address of the VLM500 via http://
A 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

Figurel2: Profinet HTML status page

Configuration

The configuration of the IFPN is done via the Profinet 10 Controller. logesfzecific parameters such as the IP
address to be used, the subnet mask, the gateway, theenar the mode(seeTablel17) can be changedA
D{5a[] FTAfS Aa NBIRe& FT2NJ R2gyf2FR FTNRY GKS YI ydzFl Ol dzNJ

For Profinet the deice name is only relevant. The factesgt name of a VLM idm-pn-xxxx Where
A xxxx stands fothe middle part othe VLMs serial numbets, for example theerial number of the
VLM 0500/0654/22the associated ®finet devicenameisvim-pn-0654

It is mandatory that the SO2FORMAT parameter of the VLM500 corresponds tséheelected
A mode in the Profinet 10 controlldseeTablel?).

The output ofthe velocityis always unsigned! When using mode 6 the direction infdionacan be
A taken from the device status byte.

Tablel7: VLMBOO Profinet modes

Mode Profinet IN(IFPN output) VLM Parameter VLM Parameter
SO2FORMAT SO2TIME
M1 16 Bit counter, 7 212ms

32 Bit velocity,
16 Bit measurement raté

M2 16 Bit counter, Z 217 ms
32 Bit velocity,
16 Bit measurement rate,
32 Bit Integral of the velocity,
32 Bit 1 ms time?
M3 16 Bit counter, Z I:H:2 E:H:2 217 ms
32 Bit velocity,
16 Bit measurement rate,
8 Bit llumination,
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8 Bit Exposure’

M4 16 Bit counter, 7 L:H 215ms
32 Bit velocity,
16 Bit measurement rate,
32Bitlength??2

M5 16 Bit counter, Z L:H I:H:2 E:H:2 2 20 ms
32 Bit velocity,
16 Bit measurement rate,
32 Bit lengtht?),
8 Bit lllumination,
8 Bit Exposuré
M6 16 Bit ounter, Z L:H U:H:2 H:H:2 230 ms
32 Bit velocity,
16 Bit measurement rate,
32Bitlength??
8 Bit VLM error code
8 Bit device status
8 Bit device temperature

D Scaling: Velocity in.00001 m/s; Length in.0001 m; Rate in.Q%; all absolutevalues all MSB to LSB

2 Because of the data size of 32 bit, a imaxm length véue of 429.496,7295 ntan be transmittedIf this
value is exceeded it jumps back to zero. However, the internal length measurement counts up to 2 Mio.
kilometer.

Device status

When using mode 6, one byte of the data stream contains the status of the device. Thieasytke following
content

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
n  p¥stive n X lg2a n X yz2 i n X y2

M X y&S3Il M X ye&S3aAIm X aradyl m X SNNRD

Control byte

The VLM500 can be controlled via the Profinet by setting the control byte. The control byte has the following
content:

Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
Enable Restore Restore Clear? Trigger1  Standby Direction  Standby
Restore Bit 1 Bit 0 Trigger 2

Bit0 activates standby mode of the VLM500

Bit1 sets the direction (see The Commaébutectior)

Bit2 activates standbynode of the VLM500 / sets the length measurement externally
Bit3  sets the length measurement externally

Bit4 clears the error list

Bit 57 controls the loading of a parameter set

D Transition 0 to 1 deletes Error and Diagnosis data (see The Coniénand

Page34 ASTECH Gmb



Interface cards VLM500 User Manuge

Loading of a parameter set

To load ¢ommandRestore a parameter setthe bits 5 and 6of the control bytemust be set to select the
parameter number. Setting bit 7 activates the restoring procEssmple: load parameter set 2: 1Z10XXXXX (X =
don't cae). Subsequent tahat, bit 7 needs to be reset to 0.

Standby via Profiet

To activate the standby mode, bit 2 must be set to 1. In case the paraiBet&iggelis set to 1, bit 0 must be
set 1 to activate the standby mode.

Connection

The mechanical ecmection to the housing is a circular connector M1ole, Dcoded binder series 715.

Table18: Pin assignment of the Profinet connector

Pin Profinet
1 T+

2 R+

3 T-

4 R

An IFPN card can be inserted into slot 3.

Tablel19: Internal assignment ofFIN

Signal Connection
Slot3

T+ 37

R 36

T- 35

R+ 34

7.111FEI¢ Interface Fieldbu€therNet/IP

The interface card H connects measuring devices of the VLM500 series tttierNet/IP networks. This
allows a communication between evaluation un{esg. EtherNet/IP scanneand the measuring device over
long distances by using standardized network components.

Thecurrent Measuringvalues can be output permanentty trigger-synchronous. Furthermore, is possible to
control the VLMtrigger signals (TRI1 and TRI2), the direction signal (DIR) and StanBthevidet/IP

The IElprovides a HTML page with status information via the measuring device which can be accessed by
means of the httpprotocol via &ery web browser.
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Communication

-

A Settings of the internal serial interface VLM500 (S2)
A Serial interface S2 of the VLM must be set to determined parameters

A SO20N 1 (mandatory)
A SO2INTERFACE 57600 N (mandatory)
A SO2FORMAT Z L:H U:H:2 H:H:@ee Tablel7)
A SO2SYNC 0 (e.g. synchronous)
A SO2TIME 20 (seeFehler! Verweisquelle konnte nicht gefunden
werden)
A AVERAGE (mostly likeSO2TIME
A HTTP

A Status information via HTTP (Port 80) available via browser
A calllP addrss of the VLM500 via http:/
A VLM500 responds to HTML page

Sensor Page

Ethernet/IP Configuration

| Device Name [ Vendor Name [ Vendor 1D [ Device ID |
[ VLM500 Ethernet/IP || Astech GmbH [ 272 [ 3677 |
IP Configuration

| IP Address [ Subnet Mask [ MAG Adress [ Gateway Adress |
| 192.168.0.104 [ 255.255.255.0 | 00-1411-7758-AD | 192.168.0.1 |
Messwerte

[ Messratein 0,1 % |[Velocity in 0,00001 m/s || Lengthin 0,0001 m | Temperaturein°C || Status |
| 000000 | oooooooooo [ 0000000000 || 46 [ 00 |

Astech Homepage

Figurel3: EtherNet/IPHTML status page

Configuration

The configuration of the EHis done via theetherNet/IP scanneinterface specific parameters such as the IP
address to be used, the subnet mask, the gateway, thmenaan be changed/LM gets its settings by default
via DHCP. If no DHCP server is available, the default Vaddi€ss is 192.168.0.51. The EtherNet/IP scanner a
EDS filés ready for download frolt KS Y I ydzF I OG dzZNENDa ¢So0aAiidSo

The output ofthe velocityis always unsigned! When using mode 6 the direction information ca
A taken from the device status byte.
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Table20: VLM500EtherNet/IP data exchange

Data type VLM Parameter VLM Parameter
(direction VLM to scanngr SO2FORMAT SO2TIME
16 Bit Counte(MSB) ZL:H UH:2 H:H:2 2 30ms

32 Bit Velocity

16 Bit Measuring rate

32 Bit length)

8 Bit VLM error number

8 Bit Device status

8 Bit Device temperater(LSB)

Scaling: ¥locity in 000001 m/s; Length in.0001 m; Rate in.Q% Al absolutevalues!The sign of velocity and
length is coded in the device status byte.

D Because of the data size of 32 bit, a imaxm length véue of 429.496,7295 ntan be transmittedIf this
value is exceeded it jumps back to zero. However, the internal length measurement counts up to 2 Mio.
kilometer.

Device status

The device status is transferred a one byte to the EtherNet/IP scafiherbytehas the following content:

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
n - pesitive n X lg2a n X yz2 i n X y2

M X y&S3Il M X ye&S3IAIm X aradyl m X SNNRD

Control byte

The VLM50Ccan be controlled via thétherNet/IPby setting the control byte. The control byte has the
following content:

Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0
Enable Restore Restore Clear? Trigger1  Standby  Direction  Standly
Restore Bit 1 Bit 0 Trigger 2

Bit0 activates standby mode of the VLM500

Bit1 sets the direction (see The Commabitectior)

Bit2 activates standby mode of the VLM500 / sets the length measurement externally
Bit 3  sets the length measurement externally

Bit4 clears the error list

Bit 57 controls the loading of a parameter set

D Transition 0 to 1 deletes Error and Diagnosis data (see The ConEnan)d

Loading of a parameter set

To load ¢ommandRestore a parameter setthe bits 5 and 6of the control bytemust be set to selecthe
parameter number. Setting bit 7 activates the restoring procEsample: load parameter set 2: 110XXXXX (X =
don't care) Subsequent tahat, bit 7 needs to be reset to 0.
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Standby viaEtherNet/IP

To activate the standby mode, bit 2 must be set ténlcase the parameteBeltriggeris set to 1, bit 0 must be
set 1 to activate the standby modafter leaving the standby mode it takes at most 500ms for the device to be
ready for measuring

Connection

The mechanical connection to the housing is a ¢tércconnector M12, $ole, Dcoded binder series 715.

Table21: Pin assignment of th&therNet/IP connector

Pin EtherNet/IP
1 T+

2 R+

3 T

4 R

An IFEIcard can be inserted into slot 3.

Table22: Internal assignment ofFEI

Signal Connection
Slot3

T+ 37

R 36

T- 35

R+ 34

7.12IFFE; Interface Fieldbus FastEthernet

The interface card IFFastEthernet (IFFE) connects measuring devices of the VLM500 series with Ethernet
networks. This enables a comunication between evaluation units and the measuring device over long
distances by using standardized network components.

By using the network protocdiCP/IP_and telnethe Ethernet interface can be used like the serial interface of
the device as lon@s there is an active connection. The known command syntax is used for setting the
parameters. The current measuring alues can be output permanently and trigg@mchronous. With
appropriate wiring it is possible to control the trigger signals (TRI1 Bih2) Viarelnet With the UDPchannelit

is possiblgo transmit VLM measurement data twselectable network addres3his is also possible with the
availableTCPchanne) which can be reached from the whole netwoillhis transmission is quite useful tugl
measurement data of the VLM over long time.

A very helpful function when setting up and monitoring the VLM500 with Ethernet interface is the search for
measuring devices that exist in the network via a determined UDP broad®yadtfault, the IRAddres of the

device is: 192.168.000.051 and the subnetmask: 255.255.25510Q0is IPaddress is not available in the
network, the IP can be changed by two different ways. The first way is to set up-aeR@Rk with a
notebookcomputer or something similarThe second way is to put the IFFE into the config mode, to use a
¢StySGiOtASYyld | FGSNBFNRad tdzidAy3d GKS LCC9 Ayid2 GKS
calling the update menu item from the VLMTool.
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Communication

-

A Setting up the internaserial interface VLM500 (S2)

A Serial interface SO2 of the VLM must be adjusted to determined parameters
Parameter:SO2Interface57600N D

For permanent data output of the UDP chanr&D20N

For the use of the UDP channel the data forn&@2FORMAZ LH U:H:2 H:H:2

> I > >

A uppP

OneUDP channel for output of actual measurement data

Free selectable configuration of the destinatioradress and port number

One separate UDP channel ®asch for devices in the network via broadcast telegram
Reading out device typeserial number, IP address and connection status

List port with VLM500 = 883

Identification for ASTECH devices = 0x05

Response data: Type, Version, Serial number, IP address, MAC address, Connection status

T I T T v D D

-

A TELNET
A Connection oriented 8BIASCIlI commurétion via TCP/IP
Connection establishment caused by the Client
List port = 23

Command syntax as on serial interface

One connection per time minimum

Bydefault,with password potection against unauthorized use
{dFYRIFINR L} aag2z2NR A& agS3alé¢ o60FYy
Configuration moddor IFFEparameter

(@]}
w
O
A
<,
LLl
w
P

A
A
A
A
A Use of conventional Telnélient program possible (e.g. Ethertool, Hyperterm)
A
A
A
A

A one TCP/IP channfar output of actual measurement data

A device acts as a server and can be Gacéessed anywherfeom the network
A Standard prt of VLM500= 33005

A Same IRddress (VLM500)

A Change of port and IP address via Telnet possible

By default the SO2 interface is activated for the outpithe actual measurement dat#s soon as
you log in via Telnet, you lvisee the raw data sent from the VLM. It's strongly recomm
deactivating the interface via the commar®D20N) before you change any VLM parameter

A use of the configuration mode. But in doing so the communication of the UDP channel
discontinual. As last command you should activate the interface with the comnB@@ONL
again.

Configuration

The configuration of the IFFE is done in a separate configuration madelnet Interface specific parameters
as the IP address to be used or the submetsk can be used via simple commands here. Furthermore, it is
possible to protect the adjusted parameters against unauthorized access by using a pas$iverd.

ASTECH GmbH Page 39



VLM500 User Manual Interface cards

configuration mode can be called via the normal Tekminection by enteringt. The setting othe two UDP
channels can be adjusted via Telnet or can be adjusted with the use of a configuration file visFTP.
recommend adjusting the settings via TelnEhe destination Haddress, the porhumber and the selection of
the channel activation canebmade.

The input of the data for the UDP channels must correspond to the following for
A IP-address: XXX.XXX.XXX. XXX
Portnumber: Xxxxx

The FTP of the IFKHI be only activated by the use of the update mddee the command upate
A The configurtion file is loacated in the flash storage and you neither the name of the file no
data format is allowed to change.

When the module software is updated, the password for Telnet is overwritten. It is ther
A recommended to lethe manufactureaccompany the update process.

With correct configuration the UDP data stream looks like the following.

Table23: VLM500FFE data exchange

Data type from VLM to bus VLM Parameter VLM Parameter
SO2FORMAT SO2TIME
16 Bit Counte(MSB) Z L'H U:H:2 H:H:2 2 30ms

32 Bit Velocity

16 Bit Measuring rate

32 Bit length)

8 Bit VLM error number

8 Bit Device status

8 Bit Device temperater(LSB)

Scaling: Velocity in.00001 m/s; Length in.0001 m; Rate in.@% Al absolutevalues!The sign of velocity and
length is coded in the device status byte.

D Because of the data size of 32 bit, a imaxm length véue of 429.496,7295 ntan be transmittedIf this
value is exceeded it jumps back to zero. However, the internal length measuraraants up to 2 Mio.
kilometer.

Device status

The device status is transferred as one bytiee bytehas the following content:

Table24: Device status

Bit7-4 Bit 3 Bit 2 Bit 1 Bit O
reserved Sign of length Direction Status of output Status of output
(Sign okpeed) STATUS ERROR
N pésitive n X le2a n X yz2 i n X y2

M X Y83l wm X y&S3IIm X aAIAYyE m X SNNBD
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Control byte(only possible with TCP)

The VLM500 can be controlled by settihg tontrol byte. The control byte has the following content:

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 0 Trigger 2

Bit0 activates standby mode of the VLM500

Bitl  sets the direction (see The Commabditectior)

Bit2 activates standby mode of the VLM500 / sets the length measurement externally
Bit 3  sets the length measurement externally

Bit4 clears the error list

Bit 57 controls the loading of a parameter set

D Transition 0 to 1 deletes Error and Diagnosis data (see The Contnand

Table25: Syle control byte IFFE

Byte 1 Byte 2 Byte 3
OKI NI Of Control byte OKI N¥ OG SN
0X2A 0x04

Loading of a parameter set

To load ¢ommard Restore a parameter setthe bits 5 and 6of the control bytemust be set to select the
parameter number. Setting bit 7 activates the restoring proc&ample: load parameter set 2: 110XXXXX
(X = don't care)Subsequent tahat, bit 7 needs to beeset to 0.

Standby vial CP/IP

To activate the standby mode, bit 2 must be set to 1. In case the parai8et&iggelis set to 1, bit 0 must be
set 1 to activate the standby modafter leaving the standby mode it takes at most 500ms for the deviceto b
ready for measuring

IFFE; Technical data

The mechanical connection to the housing israutar connector M12, $ole, Dcoded binder series 715

Table26: Technical data of the IFFE

Network type Ethernet 10BaseT/100BaseTX

Gonnections Circular connector M12, 4 pole;ddded binder series 715
Protocols TCP/IP, Telnet, UDP

Functions Auto-MDI/MDI-X, AuteNegotiation (Fulduplex and Hatfluplex)
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Table27: Pin assignment of the Ethernet connector

Pin Ethernet
1 T+

2 R+

3 T

4 R

One IFFE card can be inserted into the slot 3.

Table28: IFFE
Signal Connection
Slot3
T+ 37
R 36
T- 35
R+ 34

7.13ILBC Interface Light Barrier Control

The VLM500 can be connected taethight barrier controller LBGSA. Up to nine light barriers (Bxart light
barrier, 8x stop light barrier) can be connected to the LBB9 Thus, very precise length measurements can be
made even for longer distances. Additional information on the ligatrier controlleris provided in the
LBCO9CA documentation.

The LBCZA outputs the BGBoded number of the stop light barrier and a trigger sigadr the further
processof this information, an ILBC interface card must be inserted into the VLM508.pfavides Snputs
that process the signals of the LBCA. An ILBC card can be inserted either into slot 4, 5 or 6 in the VLM.

Table29: ILBC
Signal Connection
Slot 4 Slot 5 Slot 6

TRI 31 23 15
LBO 30 22 14
LB1 29 21 13
LB2 28 20 12
LB3 27 19 11
GND 26 18 10

The length measurement principle (in case of single item measurement) with a@B&%ased on a reduced
total length measurement. The required length measurement of the VLM can be reduced with the aid of the
light barriers and, thus, measurement errors can be reduced. Still, this redgkim@sledgeof the distance
between the light barriers (stop light barrier to start light barrier each). These distances are programmed in the
VLM with theLBOx command 9.10, Commands for the light barrier controller LBC8 and added to the
actual (shortened) length measurement and output at the corresponding interfaces of the length value.
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7.141ECC, Interface Encoder Conneain Control

The optional IECC interface card allows for the connection of an external shaft encoder or a second VLM500
velocity measuring device. If the actual value drops below the set velocity or measuringheaexternally

applied encoder or VLM500ufses will be used instead of the internal calculated signdie. external pulse

signal is connected accordirigable 30. The externally applied signal is fed through the device to a pulse
interface IPPL or IPPU. Hence a pulserfate is always necessary for the IECC function. With dedicated
commands the switching thresholds for velocity or measurement rate can be programmed.

An |IEC®oard carbe inserted into the slo# or 5 or 6.

Table30: IECC
Signal Anschluss
Slot4 Slot5 Slot 6
IN1+ 31 23 15
IN1- 30 22 14
IN2+ 29 21 13
IN2- 28 20 12
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8 Maintenance

8.1 Window

The VLM500 works optically. It is dependent on seeing the measurement object. Thus, it is necessary to check
the window in regular intervaland clean it, if necessary. The cleaning should be made with a sofireknt
cloth and customary glass cleaner.

Window for lens

Window for illumination

Figurel4: Windows of the VLM500

Damaged windows must be exchanged. The device must be disassembled frptarthand cleaned for this.

The window exchange must take place in a clean environment only. The four hexagon socket screws (wrench
opening 2.0 mm) must be unfastened. The window can be lifted from the sealing with a flat screwdriver. The
inner side of tle window and the lenses must not be touched! The new window must be fastened with four
bolts.

Table31: Specificationfor replacement window

Device Replacement window objective  Replacement window light
Measuring device VLM500 /h OW4 OWs3
Stainless steel window as optic OW5 OWS5
All other VLM500 ow2 ow2

A Use the correct replacement windows, the original sealing and the original bolts only.

The windows OV2 and OWB are made of special glass with high transmission. The wirdd reflects
infrared radiation. The windows O®/and OW4 have a higher temperature resistance. The optional window
OWS5 is resistah against oil, petrol and kerose and mechanically more resistant than standard windows
ow2.

Furthermore, special plaistwindows are available that, for instance, can be used in food industry fields due to
their breakage safety.

If the windows must often be cleaned or wear out fast, poss#aifetymeasures must be taken (e.g. blowing
device PA2 or cooling and protectibousing CB5 with air generation AC5).

All article numbers are deposited in the Annex (see chahie Article numbers.
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8.2 lllumination
Lamps LED

A special LED with luminous efficiency is used invh®I500. Still, the brightness decreases with increasing
operation time. The average decrease is 70 percent after 50,000 hours°& 80ip temperature according to
manufacturer statement.

The LED is aligned and fixed onaduminumblock. The block is gded through two register pins and fastened
with a hexagon socket screw (3 mm). The electrical contacting is made with two plug connectors. Thus, the
exchange can be implemented quickly and easily.

General remarks

The illumination source can be bought the dealer or directly at the manufacturer. The article number is
printed in the lid of the VLM500 housing, on the light source packaging and in the .a88eechapter11.8
Article number$ The infomation must imperatively be observed whexchanging the light source.

Light sources not yet assembled are very sensitive. We kindly ask you to handle them with
extreme care. The lens must not be touched or damaged. Light sources that have not been
installed yet are very sensitive!

New light sources must be stored in original manufacturer packaging only. Take the light source out of the
packaging just before installation.

We kindly ask you to consider that no components on circuit boards are damdgsdopening
the lid. No dirt must get inside the device!
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Information on exchanging the LED light source

1.

The device must be cleaned outside before exchanging the light source. Under particularly adverse
circumstances, the device should be taken outhef device to carry out the exchange at a cleaner place.

After separating the device from the current supply, the four hexagon socket screws must be unfastened
and the housing lidf the VLM500nust be removed.

The two plug connectors and the hexagon sickcrew (see arrow) must be unfastened. Afterwards, the
old block can be removed.

The new block must be cautiously inserted, no tilting must occur! The glass of the new light source must
not be touched!

Afterwards, the socket screw must be fastened and ffiug connector must be plugged together up to
stop, to ensure that the contacts are fully isolated by the protection caps. The cables must not be placed
on the optical path of the illumination unit!

The device must be closed properly and the current $uppnnection must be reestablished afterwards.

[llumination unit with assembled LED and fastening Illumination unit with disassembled LED
bolt (arrow)

Figurel5: Exchange of the light source
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9 Programming

9.1 VLMTool

For progammingthe VLM500 the first programming interface is uged ¢ K SNSF¥2 N8> &F AR RSGA
connected to aVindowsPC seriabr USBport through an interface cable. Hereinafter, the first serial interface

of the VLM500 is deemed in the manual for figramming. Alternately, the second serial interface can be

also be used for this. This is equal with respect to the first interface and has the same range of functions; only

the Firmware Update is not possible. Only commands su@in must be matchd to S@On. An optional

interface card with R832, USB or Ethernet must be installed in order to use the second interface.

Install the Program VLMTool for Windows (for XP to Windbydrom the USB stick included in the delivery or
from the Internet: http://astech.de/download.html The Program starts with 9600 bauds, no parity and with
XON/XOFF Software Protocol (9600, 8N1, XON/XOFF).

Vorgang Befehle Messung Optionen Hilfe

VLM Seriennummer = 0500/0231/18 VLM Firmvware | V1.2TRE ) Oniinz ' Offiine

Regohng | e | Senl | mpuise | Anakgecc | Toggerioc | Syvem |

Gerdtetyp L= T Firmware Parametersatz

VIMGO00A 32bit 0500-0231-18 W1.27RS _

Hauptplating |§ AR N oo oK sl To-ord STOTIL NOT FOUND
Netie! (I - Board SLOTZ IUSE OK
S ] £o-xd SLOT3 TFRN OK
gl Co=rd TENMP WOT FOUND

S Doord SIOT4 IPSV OK
Schnittstellentriger Board TERM o
il £oard SIOTS HOT FOUND

OK
Board FB3 OF S Eoord SLOTE HOT FOUND
Richtungserkennung (SRS OK il Bo-rd SIOT? 1440 OK

e e s

-» Lype
1 (Y¥LMEO0A)
-

Figurel6: Program VLMTool

If the setting ofthe serial interface tallies with that of the terminal program, the serial number and the
Firmware version will be displayed above the program window.

The connection to the device is made and the programming can begin. The input of commands can take place
through the parameter mask or through the terminal function of the VLMTool. More information for handling
the VLMTool can be obtained from the corresponding documentation.
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9.2 Command Input

There are many characters to enter until the syntax is clear. Cleasaio be entered for a command are at
least printed in bold type in the following command documentation.

The VLM500 does not distinguish between lowaand uppercase characters with the commands. Parameters
are separated by spaces. The decimal poinseduto separate prelecimal and decimal places. When entering
commands without parameters, the current value of the parameter is displayed. All commands described here
are listed again in the Annex (sebapter 11.1). The defalt setting specified there can already bastomized

ex factory where applicable.

c The data transmission is stopped at the respective serial interface during the attention handli
the commands! This state is signaled by the yellow BUSY LED.

If the changed parameters are not saved with the comm&tdre they are lost when the device is turned off.
9.3 General Commands

The commandAmax

The command is used for setting the parameters for the maximum allowed acceleration with which the VLM
velocities can b@rocessed. The valuedaslyimportant for the Trackingnodes 5 and 6.

Syntax: Amax [f] (f=0.0...10.0 0r 0)  Unit: m/s2

The commandverage

The command is used for setting the averaging time for the velocity and measuring rates calculation. The
internal calculation of the length is independent from the set averaging time! In the time savénage all
accruing signals (bursts) are compressed to an average value. The mean value can then be output in the
respective interfaces. The command withoutraaeter returns the averaging time

The value should be chosen as large as the process dynamics allows. The usual values are 5 to 50 ms (100 to
250 ms for the VLM500L).

A too long average leads to a delayed reaction on velocity changes. With very sttocigyvehanges, signal
failures can happen in rare cases. If theerageis too short, the measured value fluctuates more strongly on
the contrary Hencevibrations fromthe measurement object othe measuring device are visible in the signal
curve.

Syntax Average[f] (f=0.2 ... 10000 or 0O for external clock)  Unit: ms
Furthermore, the parametewindow(see pagé?) offers a floating averagingp to 32 values.

Externalclock { SGGA Yy 3 al @é&isthalyBiggerédoutpdt ndadléulationof the velocity values.
This is useful for differential speed measurements with two VLM500. See also cttapfefor more
information.
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The commandCalfactor

With this command it is possible to &m a calibration factor manually or display it. The value of the calibration
factor is usually close to one. The factory setting is 1.000000. The use of the calibration factor for scaling an
output channel is not permitted. Therefore, the respective paeters of the respective interfaces are used.

Syntax: Cafactor [f] (n =£0.950000 ..+ 1.050000)
Calculation of the calibration factor from the length indicated by $Q®br velocity and the actual values:

ActualVale
Displayed\alue

NewCalibraionFactor= OldCalibrationFaktor*

When thecalibration factor is entered as negative value, the sign of the speed and length values is inverted.
The meaning of the parameter Direction remains unaffected.

The commandClock
The time of the reatime clock is indicated and set with Clock. The input of the secanaigtional here. Clock
without parameter returns the time in format hh:mm:ss.

Syntax: Cbck  [hh:mm:[ss]]

The commandControlhold

The command allows the freezing of the control loops for adjustment to the brightness of the material surface
deperdent on thetrigger state (see age55, The commandrigge). There are different application fields:
Example of single part measurement

The control loops for the time are locked wi@ontrolhold lin which no prt is located in the measuring
window (Trigger inactive), that is, the valid values for exposure time and lighting brightness at the end of a part
are held until the beginning of the next part. If the individual parts have different colors or surfacerfiesp

then Controlholdshould be switched off.

Syntax: Controltold [n] (n=0¢ off, 1¢ on)

The commandDate

The date of the redime clock is displayed and set wibate Date without parameters returns the date in
format dd.mm.yy.

Syntax: Date  [dd.mm.yy]

The commandirection

The source for the direction switching is set with this command. If the movement direction of the measuring
object and the direction specified in Direction Plus (+) in the device by an arrow coincide, thus it is defined as
forward. Directionis not allowed in devices without the optional direction recognition!

f Faulty measurements occur in incorrectly adjusted direction. The error can increase with
increasing velocity!

Syntax: Direction[n] (n=0..3,a)
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Table32: Directionsetting

n Meaning
0 Forward
1 Backwards
2 External toDIR -40 to 0,3 mA: Forward
+5 to +40 mA: Backwards
3 External to 'DIR-40 to 0,3 mA: Backwards
+5 to +40 mA: Forward
a Automatically (only devices with diran recognition, optional)

A If the direction is controlled via a field bus, it is mandatory to set the parameter Direction to 2

The commandError

The last five error codes that occurred are displayed with the command (see CR4pBeError messagés

The codeEOO No ERROR' means that no errors have occurred. Critical errors are removed from the list after
invoking the command. Otihe contrary, fatal errors at 'E4@re saved because theedice must be repaired or
0KS dzaSNRa AYyiSNBSyiluA2y A& NBIljdANBR®

Syntax: Eror

The commandErrorlevel

The command changes the switching performance of the error output 'ERROR

Syntax: Errorevel[n] 0, 1)

0= 'ERRORIctive (interconnected) if the deviés OK, passive (open) during fatal errors
1= 'ERRORIctive during fatal errors, passive if the device is OK

If the VLM500 is switched off, the output 'ERRi®GRIways passive (open).

The command-max
This command returns the maximum allowed measurireggdiency of VLM500. The value serves only the
information and is calculated froMmaxand other parameters.

Syntax: Fmax

The commandHelp

A help text is displayed through the command in which the commands are listed and briefly commented. The
output appearspage by page ahcan be cancelled with 'EscagE'SC). The output is resumed with any other
key.

Syntax: Hdp  or ?
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The commandHoldtime

If a signal failure occurs during a measuring process, a duration can be specified with this command in which
the lastrecorded velocity value is kept on the corresponding interface. If the signal turns out longer than
Holdtime then null is returned. A second optional parameter of this command allows giving a reaction time
[n2]. In using the reaction timéSTATUSurns on already according téloldtime shortened by the reaction

time [n2]. This is displayed by the red signal LED. This allows a device connet3@@&Vid%e.g. SPS) to react
before Holdtimehas actually expired.

The value oHoldtimeshould normally be&ehosen greater or equal tAverage Common values fo
Holdtimeare 50 ms to 1000 ms.

A In using the internal length measurementpldtimemust be smaller than the minimum time lag ¢
two individual partsThat means thaHoldtimeneeds to be shorter than twsubsequent trigger
events.

The value foHoldtime[n1] must be greater than the reaction time [n2].

Syntax: Hddtime [n1] [n2] (n1=10... 65535) Unit: ms
(n2 =9 ... 65534) Unit: ms

The commandnfo

This command displays the device inforroatiwith software version and serial number such as after switching
on the device. The commanBost must be used (seegge 52, The commandPos) to display further
information about the modules foundéginning with Board).

Syntax: Info

The command Lengthoffset

With this commandt is possible to add an offset value to the optical noncontact measured lehgtthis
manner the distance of two light barriers can be programmed direttliienlengthoffsetis greater zero, the
offset is added to every length output done by the VLM.

Syntax: Lengthoffset|f] (f =-999.9999... 99.9999

The commandMinrate

The measuring rate monitoring is activated with the commavitirate and a parameter greater than O.
Minrate without parameter omits the set value.

If the set measuring rate falls below, then the signal LED glows red and the &ifAEUSs opened.

A pollution control for the window can, for example, be programmed with the comnidirdate. Useful
values fo Minrate are 5 to 20. The monitoring of the measuring rate occurs every time after the time set by
the commandAverage Averageshould not be chosen too small at low velocities. Attention should be paid that
in material standstill or when there is no maitd in the measuring window, the outpt8TATUSs opened and

the signal LED glows red.

In swiching on the ECC Control (seagp 61, The commandECCOn the measuring rate monitoring is
deactivatedwith Minrate.

Syntax: Minrate [n] (n=0-off, 1... 99 on)
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The commandvode

The internal signal processing of the VLM500 is switched with this command. Attention should be paid that the
velocity range and the technical data change witbde 1(see tapter 3, Device models

The use oMode 1can be useful in order to match the optical resolution of the device to the surface structure
of the measuring object. Thus a higher signal rate can be ahiesth rough structures (e.g. rough steel,
timber, paper). At higher velocities they are absolutely necessary in part.

Syntax: Mode [n] (n = 0-single grid, * double grid)

The commandNumber

The object counter is used in measuring individual partsdanting parts.

When entering a parameter, the object counter is set to the value n. Without addition, the current count is
returned. Switching off the device sets the counter to zero. Every trigger event increases the object counter by
one (see Page 48he commandTrigge).

Syntax: Number[n] (0 ... 65535)

The commandParameter

The commandists the current setting of afparameters Only the general parameters adisplayed with the
parameter 'C'

Syntax: Parameter|c]

The commandPost

The command Pogpower-on-selftest) starts a selfest of the device and shows the found modules. The basic
02FNRa FINB lftglea fAatdSRd ¢KSe NB NBLNBXaSyiSR a ¢
equipping, however, is only displayed if an errorless mamication with the module could be produced.

PostD gives out an overview of all hardware options.

- > post

Board ADSC OK
Board PS24 OK
Board TEMP OK
Board TERM OK
Board SLOT1 IO5V OK
Board SLOT2 1232 OK
Board SLOT3 IUSB OK
Board SLOT4 IP5V OK
Board SLOT5 IP5V OK
Board SLOT7 IA04 OK

Figurel7: Screen text CommanBost

Syntax: Pest [c]

The commandREM

All followingcharactersare ignored. REM serves for inserting command lines into parametsrtliitg can be
send to the measurement device for programming the BD®8Via the programming interface.
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The same effect as REM is achieved by the signs ;' (Semicolon), 'S/M"afithus it is possible to return the
parameter setting read out with theotcnmandParameterto the device.

Syntax: REM[s]

The commandseltrigger

With this command the standby input can be used as a second trigger input.

Syntax: Seltrigger[n] (n =0 off, 1-on)

The commandSerialnumber

With this this command, the serial numbef the device is displayed.

Syntax: Sefalnumber

The commandsID

This command displays which serial interface was used for the entry (1 for S1, 2 for S2).

Syntax: SID

The commandSignalerror
Error handling is controlled with this command in case of sitaires during an active length measurement
or calibration.

If a signal failure occurs during the current length measurement, a critical error is generated when error
handling is activated (seshapter 11.3 Error messag@slf there is a signakflure during calibration (seeage
75, The commandCalibratg parameter 1 returns an error and the velocity or length calibration is interrupted.

Synax: Sigralerror[n] (n = 0- off, 1-on)

The commandStart

The effect of the comman8tartdeperds on the commandrigger(see mge55, The commandrigge) which
defines if an single part measuremteor a continuous measurement takes place. The integration of the length
is started with single part measurement beginning at the length value zero. The integration of the length is
stopped with continuous measurement and restarted simultaneously.

Syntax: Start
The commandstop

The effect depeds on the commandrrigger (see @ge 55, The commandTrigge). The integration of the
length is only stopped with the single part measurement.

Syntax: St
The @ommandTemperature

Two temperatures are displayed in °C from inside the device. As soon as 75 °C is exceeded the Error 'E31 Over
temperatue detected!' is activated (sedapter11.3 Error messaggs
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Syntax: Tenperature

The commandlrerminal

The command with parameter returns an overview of the current terminal assignment of the respective SLOT.
Without parameter, the terminal assignments of all SLOTs are displayed.

Syntax: Teminal

The commandrracking

The commandrackingdefines the type of adjustment of the signal processing to the current velocity.

Syntax: Tracking[n] (n=0... 6, Standard is 2)

Attention should be paid for the correct operation of the measuring device that the direeigon
the commandDirectionand the maximum plant velocigiathe commandvmaxare set correctly.

The standard iFracking 2ThisTracking 2is suitable for almost all measurement tasksd is chosen in case
of doubt. Forspecial uselease take the setting folracking from the Table.

Tale 33: Parameter for Tracking

n  Meaning Typical use
0 Broadband signal processing Special use®.g. measurement with extremely highet

acceleration.

1 the velocity atvmax/ 8 takes place, up tahis Continuous measuring with very high acceleration

point broadband from zero

(measuring device accelerated very fast from zero;
only for special machining line)

2  tracks the velocity at zero Single part measuring or continuous measuring but
with normalor slow acceleration from zero
Suitable for most measuring tasks
(Measuring object runs with velocity greater than zei
one or accelerates from zero)

3 tracks the velocity aVmax/ 8, additional Continuous measuring forrsicturally poor, non
search function for bad signals metallic surfaces with very high acceleration from ze
(only for special machining line for nometallic
surfaces)
4  tracks the velocity at zero, additional search Continuous processes for structurally pooon-
function for bad signals metallic surfaces with or without start from zero

(Measuring object runs with velocity greater than zei
one or accelerates slowly from zero; e.g. belt
conveyors for plastics and coated materials, rewinde
for paper or extruder)
5 Like Tracking 1.dditionally: Continuous measurenm with extremely high
- tracks a dynamic adjustment of the accelerations and delays
amount of the minimum period for a (measuring device accelerated very fast from zero;
valid Burst! only for special machining line)
- tracks an increase of the broadbanc
if Holdtime begins to expir@
- tracks the use of soft Epsilon values
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n Meaning Typical use
in the lower velocity rang@
6 Like Tracking 2. Additionally: Single part measurement or continuous measureme
- tracks a dynamic adjustment of the with extreme accelerations and delays
amount of the minimum period for a (only for special machining lines)
valid Burst!
- tracks an increase of the broadbanc
if Holdtime begins to expiré
- tracks the use of soft Epsilon values
in the lower velocity rang@

D thismeasure is used if the parametBermin(seepage78) is set accordingly
2 this measure is used if the paramet®MAX(seepage48) is set

%) this measure is used if the parame®@psibn (seepage76) is set accordingly

The commandrrigger

The commandrriggeris used for specifying the type of trigger signals together with a length measurement.
The object counter increases by one (page52, The commandNumbe) in every trigger event.

Syntax: Trigger[n] (n=0..5)
Table34: Trigger type
n Trigger event at Current levelat Input Use
0 H Level high: +5 to +40 mA: single @rt measuring
1 L Level low: -40 to +0,3 mA single part measuring
2 L/H Edge low/high edge continuous measuring
3 H/L Edge high/low edge continuous measuring
4 AND Function high: +5 to +40 mA: single part measuring with 2 light barriers
5 AND Functio, inverted low:-40 to +0,3 mA single part measuring with 2 light barriers
level
Single part:
If the signal changes to the active level, the length measuring is started and stopped in the next level
change.

Continuous measuring:
It is measured continualy. A trigger edge stops the measuring and triggers the next measuring
simultaneously.

TR | | | L

Trigger O

H

L

A

. S
A
h 4

Trigger 1

l
!

Trigger 2

Y
A
A

Trigger 3

h 4
A

-y N
A

Figurel8: Active length measurement or active trigger signal depending on the command Trigger
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