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Chapter 1 Preparation Operating Instructions

Connect+

1 Preparation

1.1 System requirements
e 1 Gigahertz (GHz) or faster, IGB MB RAM, 16 MB free hard disk space
e  Windows 10, Windows 8, Windows 7, Windows Vista, Windows XP

e  Graphic: minimum resolution 800 * 600, 256 colours

2 Installing the Software
Start your computer and wait until Windows has booted.

Insert the installation CD into the drive

If autostart function for CD is active, installation starts immediately,
otherwise open Start. EXE from the CD.

or download the newest Connect+ Software

Follow from our homepage and start “Setup.exe”.

L2 2 B N N

Follow the instructions on the screen.

The following files are copied into this directory:
. Connect+.exe executable program file
. Connect+ D.chm German help file

o Connect+ E.chm English help file

. LinkC.ini configuration file for Connect+
o LinkC.Ist list with the SICK — ultrasonic sensors
o Parameter folder with default — parameter files of the

SICK — ultrasonic sensors

. Driver folder with the driver, used for the Connect+ Adaptor

4 © SICK AG * Germany * All rights reserved 8016919/2016-05
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Connect+

1.3 Connection of the Connect+ Adaptor

USB to PC
Only necessary if using the computer software.
Adaptor can be used standalone as well (see page 33).

sensor

(Connect+ Adaptor)

adaptor
or extention cable
if necessary

T-connector of Connect+ Adaptor

power supply of the sensor or Connect+ power supply

8016919/2016-05 © SICK AG * Germany * All rights reserved 5
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1.4 Pinning and colour coding
Pin | Standard Sensors with 1 Sensors with 2 Sensors with ana-| Sensors with
colour cod- | switching output switching outputs | logue output switching output
ing + analogue out-
put
1 brown +Ug +Ug +Ug +Ug
2 white - Output D1 Output Analogue output
3 blue -Ug -Ug -Ug -Ug
4 black Output D Output D2 - Output D
5 grey Communication * | Communication * | Communication *| Communication *

* With the Connect+ Adaptor Pin 5 is used for communication between sensor and Connect+ Adap-
tor. In normal operation pin 5 is used for synchronisation and multiplex operation.

© SICK AG « Germany * All rights reserved
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Connect+

1.5 Launching the Connect+ Software
After starting the software

Connect+ 770 SICK

Sensor Intelligence.

The start-up screen appears.

siew SICK | Connect+ | Parameterization of ultrasonic sensors L=l =

Eile Setup Help

EQ@I l @-}Hg l ﬂgpen l ﬂﬁave ] Eala-List | EE Measure | Hﬂ Default [ Qlose

connect+  version7.7.0

Parameterization of ultrasonic sensors

Welcome

| SICK

Sensor Intelligence.

Connect+ checks, if a connected sensor is ready for communication.

If a sensor is recognized, this message appears

You can either read the actual parameters from the connected sensor or open a file with a parameter
set.

8016919/2016-05 © SICK AG * Germany * All rights reserved



Chapter 1 Preparation Operating Instructions
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1.6 Select / Set the COM port

To establish communication between the Connect+ Adaptor and the PC, you have to choose the serial
port.

1.6.1 Direct selection of the COM port

If the serial port is known,

=  select the COM-Port via ,,Setup | Port™.

e —m
siex SICK | Connect+ | Parameterization of ultrason COML0
File [Setup | Help comtl
....... ﬂ Search for Connect+ adapter comi2
- Bort N COML3
Language k COmML4
COMLS
B v COMI6

1.6.2 Automatic search of the COM port

If the serial port is unknown, Connect+ is able to identify the used port.

=  Click "Find Setup | Connect+ Adaptor" and follow the next instructions.

Searching for virtual COM port ‘ 3] | [ searching for virtual COM port ‘ [

disconnect Connect+

reconnect Connect+

adapter adapter
from USB, with USE,
then click then click

please wait...

8 © SICK AG * Germany * All rights reserved 8016919/2016-05
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Connect+
2 Reading / writing parameters
2.1 Reading parameters from a connected sensor

[ E-&@l ] @-}E 2 [ @Qpen ] ﬂﬁave [ F'ara-|=ist ] ﬁMeasure [ E Temp ]ﬂﬂ Defaul;[ Qlose

<0 Only for UM18-1:

Please notice that the sensor does not perform ultrasonic measurements during programming with
Connect+; thus none of the outputs are served during this period. You are allowed to alter sensor pa-
rameters on an installation or machine under operation using Connect+ only, if you have made sure
that no harmful situation for man and machine may occur when doing so. When in doubt you must
power down the installation or machine before altering parameters with Connect+.

=  Check for a proper connection of your Connect+ Adaptors to your sensor and to your PC and
make sure that the correct port has been selected.

=  Press IE for Reading parameters from the sensor
= or

=  switch on the sensor and confirm the prompt.

Communication with se

ol

pleaze wait___

All parameters are read from the sensor and transferred to the input mask of the Connect+ Software.

If the following message occurs,

Push the RESET-button on the Connect+ Adapter.

=  press the RESET button on the Connect+ Adaptor.

If still the parameters cannot be read from the sensor, please check, whether

=  asensor capable for Connect+ is connected

=  the sensor gets its power supply via the Connect+ Adaptor (LED's on sensor must be illumi-
nated)

=  the USB - connection to the PC is properly made

= the correct port has been selected within the Connect+ Software

8016919/2016-05 © SICK AG * Germany * All rights reserved 9



Chapter 2 Reading / writing parameters Operating Instructions
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Reading parameters from a file

l EI-’E; l @Qpen l ﬂﬁave l Earalist l EE Measure l E Iemp lﬂﬂ Dgfaultl Qlose

=  Press ﬂ

=  select, whether you want to load parameters out of a file...

=  or load the default parameter files of a specified sensor by sensor name by his sensor name and
his item number.

r N B
o 0K X Cancel l “? Help l o 0K X Cancel P Heb

open with File type: open with Sort by
" jtem no.fsensor name & user [*mil) & jtem no./sensor hame " sensor name
& flename " default [* mic) T fleriame & fem no
filename: = filename:
FEMEOr Name:  ----
" diecly:  C:\Program Files\SICK AG\Parameter B4503 UMIBETT2 "
64504 UM18-51111 w
B4505 UM18-51114 i
= TN B4506  UM18-51115 3
i E4507 UM18-11116
= PE:IDCQLTGF"“ BEDB UMI8-11117 n
= 64503 UM18-11116501
G Parameter E4510  UM18-11117501

B5020  UM18-20012
B50Z1  UM18-40010
B5024  UM18-3000
63211 UM3d- 11111
ES212  UM30-1111150
63219 UM3I0-11115
B3231  UM3D- 11112
639239 UM30-11114
B3251  UM30- 11113
E5311 UM30- 12111
63319 UMD 12115
B33 UM30- 12112
69339 UM30-12114

i B3351 UM30-12113

[=c voLume] | E9517  UM30- 13111
63512 LIM30 13111502 i
FSA19  1IM3N-13115

=  select the sensor respectively the parameter file and confirm by OK.

<0 Parameter files with the extension *.MIC contain data for default settings of the specific sensor.
These files have been established by SICK. You may alter these basic settings and store them after-
wards with the extension *.MI1 under the same or a different name. Thus the files with the default set-
tings will not be corrupted.

10 © SICK AG ¢ Germany * All rights reserved 8016919/2016-05
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2.3 Transmit parameters to the sensor

[ E-’@l ] @-}E 2 [ @Qpen ] ﬂﬁave l Ealalist ] %Measure l 3Iemp ]EH Dgfault[ anse

<0 anl changes that you have made in the input masks, are only temporarily stored within the
Connect+ program. You have to transfer the data to the sensor and / or save it as a file on the hard
disc of your PC or on a floppy disc.

=  Press for sending the parameters to the sensor
=  confirm the prompt

It is checked in advance whether the connected sensor matches the sensor type, which is indicated in the input
mask. Subsequently the altered parameters are transferred to the sensor.

Communication with sensor -

=7
please wait...

Puszh the RESET-button on the Connect+ Adapter.

=  press the RESET button on the Connect+ Adaptor.

If still the parameters cannot be written to the sensor, please check, whether

=  asensor capable for Connect+ is connected

=  the sensor gets its power supply via the Connect+ Adaptor (LED's on sensor have to be illumi-
nated)

= the USB connection to the PC is properly made
= the correct port has been selected within the Connect+ Software

Also see page 9: Reading parameters from a connected sensor

If the Connect+ Software realises, that the selected sensor type does not match the connected sensor type, the
transfer of parameters is inhibited.

8016919/2016-05 © SICK AG * Germany ¢ All rights reserved 11
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2.4 Saving parameters to a file

l E#@l ] @-}E 2 ] @Qpen I ﬂﬁave [ F'ala-|=ist [ %Measure l E Temp ]ﬂﬂ Defaul;] Qlose

=  Press

=  Select a file name of your own and confirm by pressing OK.

Nl®) When saving parameter data only the file name extension *.MI1 is accepted (to mark the file as
user file), to preserve the default parameter files (*.MIC).

2.5 Copy / Clone parameters

With the help of saving parameters to a file, reading the parameter file and then writing to a second sensor of the
same type and series, parameters can be copied or cloned in a simple and fast way.

12 © SICK AG ¢ Germany * All rights reserved 8016919/2016-05
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Connect+
3 Changing parameters

<0 Depending on the connected sensor (or according to the loaded sensor file) the input mask may
vary in its appearance. All changes which you make in the input mask are only temporarily stored in
the PC. Subsequently these new settings have to be transferred to the sensor and / or be stored perma-
nently on the hard disc of your PC.

All general parameters can be set on switching sensors as well on analogue ultrasonic sensors.
The numeric values have to be input in mm and can be edited by keyboard.

Additional the values of foreground suppression, switching distances, hysteresis points and window margins can
be changed by clicking and dragging the edge point (mouse pointer changes to % ).

blindzone Foreground suppression zelected range

176 mm 176 mm 2000 rm 23 ms
I

-l )

Blindzone

Since the ultrasonic sensor uses the same transducer element for both sending and receiving, the sensor cannot
start to read in echo signals before the oscillations of the strong sending pulse have calmed down. This results in
a blind zone which is typical for an ultrasonic sensor. The usable measurement range begins right after the blind
zone. The target distance should not be less than the blind zone, as this may result in mismeasurements. The size
of the blind zone varies with the different maximum detection ranges of different models; the blind zone is sen-
sor-immanent and cannot be influenced by the user.

Foreground suppression

The foreground suppression represents an artificial enlargement of the blind zone, i.e. the measurement range
begins after the value of the foreground suppression instead of the blind zone. All echo signals, which arrive
between sensor and foreground suppression, are ignored. You can use this feature to suppress small unwanted
targets, which are located in the vicinity of the sensor.

Selected detection range

The selected detection range determines the maximum distance that can be measured. Using the default settings
the selected detection range is set to the limiting of a sensor type. The maximum detection range is the recom-
mended - physically reasonable - detection range, up to which the sensor can be used (assuming good reflection
properties of the target object). The working range, which is indicated in the technical data sheets of SICK,
represents on the other hand the typical detection range where the sensor still functions according to its technical
specifications - even on reflectors with critical reflection properties (functional reserve).

The selected detection range takes effect on the repetition rate of sensor measurements. The time for a single
ultrasonic measurement, resulting from the selected detection range, is displayed above the correspondent input
field. If you decrease the selected detection range you will increase the measurement repetition rate of the sensor.
Please notice however that values below the nominal detection range of the specific sensor type might affect the
sensor function due to double reflections. Normally there is no need to select a value for the selected detection
range other than given by the default settings.

Temperature compensation

The velocity of sound in air is temperature dependent. The dependency can roughly be specified as
0.17 %/°K. To compensate this temperature influence, the temperature is internally measured and a
correction factor is calculated for the time-of-flight of echoes. The internal temperature compensation
can be enabled / disabled by the check box Temp. Comp.

8016919/2016-05 © SICK AG * Germany ¢ All rights reserved 13
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Touch Control

The ultrasonic sensors of the product family UM30-2 are equipped with a control panel to manually
adjust basic sensor parameters via two push buttons (TouchControl). If the UM30-2 sensors should
only be adjustable using the Connect+ Adaptor, the control panel may be locked by unmarking the
check box Touch Control. This is helpful, if you want to prevent unauthorised, manual adjustment of
Sensors.

Sensitivity

\QComy for UM30-2

The amplifier sensitivity can be varied in three levels (high, standard, low). Compared to the default level, the
sensitivity increases with the setting "high" - the sound field becomes larger. When set to "low", it has the oppo-
site effect.

Current saving-mode

90 Only for UM30-2

For the reduction of the current consumption, one can dim or switch off the display. For a further reduction of
the current consumption you can deactivate the synchronisation.

Sync/Multiplex

Fo Only for UM30-2

If the assembly distances for two or more sensors are exceeded, the integrated synchronisation should be used.
Within the multiplex operation every sensor can be assigned sensor an individual device address between 1 and
10. The sensors perform the ultrasonic measurement sequentially from low to high address. Therefore any influ-
ence between the sensors is rejected.

The device address >0< is for the synchronous working reserved and deactivates the multiplex mode. For the
synchronous working all sensors, the device address has to be >0<.

14 © SICK AG « Germany * All rights reserved 8016919/2016-05
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Display mode

\QC Only for UM30-2

On sensors with analogue output the display mode of the sensor-display can be changed.

mm: the measured distance value is indicated in mm and/or cm

0...100%: the measured distance value is indicated as percentage value of the analogous characteris-
tic, starting from the sensor-near up to the sensor-far folding point

100...0%: the measured distance value is indicated as percentage value of the analogous characteris-
tic, starting from the sensor-far up to the sensor-near folding point

Noise interference filter

\QC Only for UM18-2

Interfering ultrasonic signals, which are not produced by the sensor itself can be suppressed by the
activation of the noise interference filter.

8016919/2016-05 © SICK AG * Germany ¢ All rights reserved
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4 Adjustment of temperature compensation

\9: Only for UM18-2 and UM30-2

l E-)lgll ] lgl-)g 2 ] v—&pgpen l ﬂﬁave l F'ara-I:ist l HE Measure l 3 Temp ]ﬂﬂ Defaul;] Qlose

For very precise measurements the temperature compensation can be adjusted. For that a sound-hard reflector is
positioned in the exactly measured distance to the sensor and sends this distance information to the sensor.

r — ™
adjustment of temperature compensa_ ' -~ ﬁ

l xgancel l ?uelp l

1. 2. 3. 4,

Install the sensor at its Position a sound-hard Measure the distance as Push the button
installation site (as discribed | reflector (for example exactly as possible with a =Execute <. The internal
inits operating manual ) and | epoxy, metal or wood plate) | tape measure between temperature compensation
switch on the operating within the detection range sensor membran and plate. of the sensor is optimally
voltage. Wait approx. 30 in frant of the ultrasonic Enter the just measured tuned by your real
minutes until the sensor has | sensor. (recommended size: | distance into the input field conditions of use.

reached his final operating 100 mm of * 100 mm, =real distance< Pay attention, that the
temperature. direction: exact 90 © to the sensor due to his heat

masses can not follow
temperature changes
inertness-free.

ultrasonic sensor,

Position the plate
approximately to the
detection range of the
sensor, if this is not possible
to the maximally possible
distance.

real distance

o | | 600 2 mm

=>  Install the sensor according to operating manual at his later field and you turn on the operating
voltage. Wait approx. 30 minutes until the sensor reached his final operating temperature.

=  Position a flat plate (for example Epoxy-, Metal-, wooden board or smooth carton) with the least
measurements 100 x 100 mm in a normal way achieved to the sensor into the sonic field. Posi-
tion the plate for instance in the field of the detection range of the sensor, if this is not possible
into the maximally possible distance.

=  Measure the distance as exactly as possible with a tape measure between sensor membrane and
plate. Enter the determined value into the input field >real distance<.

'
/A The following step is not to be cancelled. Assure that the steps 1...3 were carried out correctly.

E te . . . .

=  Press . The internal temperature compensation of the sensor is optimally tuned by
your real conditions of use. Pay attention, that the sensor due to his heat masses can follow tem-
perature changes not inertness-free.

16 © SICK AG ¢ Germany * All rights reserved 8016919/2016-05
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5 Setting the sensor to its defaults
l H-&@l [ @-}E 2 ] @Qpen [ ﬂﬁave ] F'ara-|=ist ] %Measure [ 3Iemp ]ﬂﬂ Defaul;[ Qlose

=>»  Press gﬂﬂ pefaul .

CEEE .

=  Confirm the prompt.

Confirm u u1
—

All parameters that you changed, will be set to its default values located in the default parameter files (*.MIC).

'
& All changes that are made in the input mask are temporarily stored in the PC program only.
Subsequently these new settings have to be transferred to the sensor (see: page 11)

8016919/2016-05 © SICK AG * Germany ¢ All rights reserved 17
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6 Changing parameters for switching sensors

SICK - ultrasonic sensors with pnp- or npn switching output are available as versions with one or two outputs
(S1 and S2). On sensors with two switching outputs the switching points can be set independent from each other.
100 mm
4300 mrn R000 rmm

v MN.O.
" MN.C.

[V window mode 4 r X k
v Hysteresiz

2000 mm 2100 rmm
100 rmm

Normally open (N.O. / Normally closed (N.C.)

For each switching output a normally open / normally closed behaviour can be selected individually (N.O. =
normally open, N.C. = normally closed).

Setting switching points and hysteresis

The switching points (=switching distances) are furnished with an adjustable hysteresis. If the check
box Hysteresis is checked, you specify a fixed hysteresis in the correspondent input field. The switch-
ing point may then be adjusted between the foreground suppression and the selected detection range
(minus hysteresis).

If the check box Hysteresis is unchecked, you specify the switching point to the OFF-state and the
switching point to the ON-state separately. The hysteresis is then calculated by switching point OFF
minus switching point ON. (This is interesting for level detection applications: a Min/Max control fea-
ture can be realised by using just one switching output).

Window mode

If the check box Window Mode has been checked, another switching point plus correspondent hysteresis be-
comes available for each switching output. Both switching points form a window, where the output is set only if
an object is detected between these two margins.

18 © SICK AG « Germany * All rights reserved 8016919/2016-05
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Some very interesting applications can be derived from the possibility to load both switching points with differ-
ent hysteresis values:

In the example

— UM30-2

closed valvel opened valve'.

the output is set at switching distance 1 and the valve opens for filling. Beyond the hysteresis the valve closes
again at switching distance 2. To prevent the valve from opening when there is no vehicle at all, the valve is kept
shut by switching distance 3. As soon as there is a vehicle once again below the valve, the sensor reopens the
valve by switching distance 4.

A window has been defined between switching distance 1 and 4. The correspondent hysteresis points 2 and 3
were selected individually. The operating mode is N.C. (normally closed function).

8016919/2016-05 © SICK AG * Germany * All rights reserved
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7 Changing parameters for analogue sensors

The sensors UM30-2 resolves distances with 0.18 mm increments and output the measured distance
with the same resolution. The resolution is independent from the selected detection range and also in-
dependent from the selected window margins.

charactenstics 1300 rm

f* raising

i~ falling

output type

f* automatic
i~ woltage
~
current 500 rm
glope(l]: 12 mvmm zlope(l]: 20 pdmm

Inner window margin / outer window margin

The turning points of the analogue output curve are selected by the inner window margin and the outer
window margin. In between these two distances the analogue output signal runs linearly - rising or
falling according the selected output slope.

Characteristics

By the selection buttons rising / falling the output characteristic can be toggled between rising (0 - 10
Vor4-20mA) or falling (10 - 0 V or 20 - 4 mA) slope of the analogue output curve.

Output type

Ultrasonic sensors with automatic changing of voltage- current output check the output load resistor
and switch autonomously to current or voltage output mode depending on the result. Checking the
output load take place every time when the device is powered up. If the load resistance is low (< 500
Ohm) the analogue sensor go for the current output; if the load is high (> 10 kOhm) for voltage out-
put.

The automatic changing of voltage- current output can be switched off and the type of the output can
be programmed as a fixed output type (voltage or current).

20 © SICK AG « Germany * All rights reserved 8016919/2016-05
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Full scale limit

\_QC Only for UM18-2

Characteristic 120 mim
(* rizing
" falling
79 mm 180 mim
[w full zcale limit slope(l] ; 244 mvmm slope(l] : 390 padmm
Characteristic 73 mm
" riging
@ Haling
180 mm
1
120 rorn
v full zcale limit glope(U] : -244 mW /mm zlope(l] -390 pdSmm

You can insert an additional break point behind the far sensor break point of the characteristic curve.
Behind this break point the output voltage/output current falls to 0 V/4 mA.

8016919/2016-05 © SICK AG * Germany ¢ All rights reserved 21
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8 Change parameter for double layer sensor

The ultrasonic double sheet detection consists of a transmitter and a receiver. It is used for contactless
detecting missing, single and double (more than one) layers of material and other laminar materials.

A high-frequency ultrasonic transmitter emits from one side to the sheet material. The emitted ultra-
sonic pulse stimulates the material to vibrate. These cause the spread of a very small sound wave on
the opposite side of the material layer, which is received from the ultrasonic receiver. In superimposed
layers (= double layer), the receiver detects the signal difference and sets the corresponding output.

siew SICK | Connect+ | Parameterization of ultrasenic sensors = o S
File Setup Help
| @-}E 2 l @ Open l ﬁﬁave l Para-List l ﬂﬂ Default l Cloze l
During operation of Connect+ the control
inputs C1 - C3 are ignored.
Ub1g
mounting distance Mode | Output functions Visualizationl
40 mm Inputs
ll on delay Measure with
j C1 C2 C3 |Material-1D settings of
- standard | © 0 0 | V10051010 r
— J thick. W20051215 v % thick
==
EI_— = teachinwalue |1 1 0 |Y100S10110 r
ADD OM
82601  |UD18-22CC221 Com3 38400 baud

Voltage level of the logic states at the control inputs

Logical status voltage level
pnp npn
0 -Uy + Uy
+ Uy - Uy

Mounting distance

Numeric input of the mounting distance between transmitter and receiver. The actual mounting
distance between transmitter and receiver must always correspond to this value in order to ensure
reliable operation..
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Sensitivity classes

During operation of Connect+ the control inputs C3 to C1 will be ignored. They are used in sensor
mode to select and teach the sensitivity classes.

Nevertheless, the corresponding logic states are shown for better understanding.

tMode ] Output functions  Wisualization

Inputs

C1 C2 C3 Materal-ID
standard | O 0 o |v0oo0510n0

thick | 0 1 0 | v200512115
thin | 1 0o 0 | W2058I7

teach inwalue | 1 1 o | wi00sioro

8016919/2016-05 © SICK AG * Germany ¢ All rights reserved 23
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8.1 Operating modes
You can choose among the following modes:
o Free-run mode with 3 predefined sensitivity classes and additional teach-in mode, for example,
for sampling of bonded wafers with a water film.
o Free-run mode with 4 independent teach-in classes
o Trigger mode with 2 predefined sensitivity classes and additional teach-in mode, edge or level-

controlled trigger mode, for example, for applications in the scale flow.

Free Run - 3 predefined material classes + 1 Teach-in

Made l Output funu:tiu:uns] Visualizatiun]

* Free Run - 3 predefined sensitivity classes + 1 teach-in
" Free Rurn - 4 Teach-in

" Trigger Mode - 2 predefined sensitivity classes + 1 teachHin

With factory setting, the UD18-2 operates in free-run mode. In free-run mode the UD18-2 results
cyclically by measurements.

9

. ’/ Should be measured in an overlapping stream, an external signal can trigger each measurement
separately.

Free Run -4 Teach-in

If the free-run mode is parameterized, up to 4 different materials can be taught.

Mode | Qutput functions ] Yizualization ]

" Free Fun - 3 predefined sensitivity clazses + 1 teach-in

* Free Fun - 4 Teach-ir

" Trigger Mode - 2 predefined sensitivity classes + 1 teach-in

The predefined sensitivity classes "standard", "thick", "thin" and "teach-in value" can all be
customized.
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With appropriate buttons under "Visualization", the learned sensitivity classes are brought back to the
factory setting for Factory setting for "Default", "thick" and "thin".

Mode ] Output functions  isualization

Inputs
C1 C2 C3 |Material-ID Factony setting
teachinl | O 0 0 |v10051010 Standard
teaching | O 1 0 | W200512115 thick

teachind | 1 a0 | w20S817 i

teachind | 1 1 o0 V100510010

Operation in trigger mode

In trigger mode, each measurement can be triggered individually by means of an external trigger sig-

nal. This is useful if you want to hide double layers, for example, for measurements in the overlapping
stream.

The response time is also significantly reduced in the trigger mode.

If trigger mode is parameterized by Connect +, the external trigger signal must be connected to the

control input C2. Under "Trigger Mode" can be selected, on which event at the control input C2 a
measurement is to be performed.

In the edge-controlled trigger modes, the double-layer control executes one measurement with each
status change from 1 to 0 or from 0 to 1 and stores the result until the next trigger edge.

In the level-controlled trigger modes the UD18 performs measurements as long the selected trigger

signal at the control input C2 is applied. Once the opposite signal is applied, the result of the last
measurement to the switching outputs is maintaned.

Mode | Dutput functions ] Yizualization ]

Trigger Mode

" Free Bun - 3 predefined sensitivity classes + 1 teach-in (+ state change from 0'to 1

(" state change from 1 ta 0
" Free Run - 4 Teach-in

" Logical statuz =1

{* Trigger Made - 2 predefined sensitivity classes + 1 teach-iri " Logical statuz = 0
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In trigger mode the sensitivity levels "standard", "thin" and "teach in value" are available as shown in
the following table.

tade ] Output functions  isualizabion

Inputs
C1 C3 |Material - 1D
standard | O 0 | 100510110
thin | O 1 | W2058I17
teach inwalue | 1 o | %100510110
8.2 Output functions

You can make the following settings for the switching outputs D1 and D2:
Mode  Output functions ] Wisualization |

Output 01

f« M.C. [Single sheet = clozed, Mizzing sheet = open]
" M.0. [Single sheet = open, Mizzing sheet = clozed)
" Owverride [M.C.]

(" Owerride [M.0]

Qutput D2
{« iM.C. [Double-sheet = opent

" M.0. [Double-sheet = clozed)
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8.3 Visualization

Chapter 8

The measurement data of the ultrasonic double layer detection can be visualized in a measurement
writer. For this you havo to select the setting for "standard", "thick", "thin" or "teach-in value", with
the corresponding sensitivity level of the sensor, wich operates only for the time of visualization.

siew SICK | Connect+ | Parameterization of ultrasenic sensors

G=REEE X |

File Setup Help

T+m: | mF: | Hoe |

|ﬂ Save

l Para-List l ﬂﬂ Default l Cloze l

During operation of Connect+ the control
inputs C1 - C3 are ignored.

Ub1g
mounting distance Mode | Output functions  Wisualization l
40 mm Inputs
ll on delay Measure with
j C1 C2 C3 |Material-1D settings of
- standard | © 0 0 | V10051010 r
— J thick. W20051215 v ﬁ thick
==
"= .| || teschinvaue |1 1 o |vioosiono r
ADD OM
82601  |UD18-22CC221 Com3 38400 baud

8016919/2016-05
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When visualizing with the measurement writer, the digitized received echo as 8-bit value (0 ... 255) is
shown. Only the relative measurement is of interest. It is used for determining whether the distance
from the switching threshold is sufficiently high. The measured values are highly dependent on the
homogeneity of the material.

Connect+ | Measurement writer _ (et S|

138 l g Pratocol X Cancel l ? Help

260

1] H NN L -
bin.: 1 GERS 139

v tempaorary switching lewvel

[ Markings

Setting = standard

Arnplification factar = 100
Threzhald = 010
Transmit pulzes = 010

[ aut baud rate

82701  |UD18-22DC221 Com 3 38400 baud

8.4 Filter and switching threshold

The measured value filters act on the recognition of a double layer and not to the detection of missing
material.

The off delay after detecting the presence of a double layer is always active independently of the se-
lected sensitivity level and is adjustable in a range of 0 to 20 measuring cycles.

The on delay at detection of a double layer acts only on the selected sensitivity level, you have seleced
in Connect+ under “Visualization” and can be set in a range from 0 to 5 measuring cycles.
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9 Filter settings

SICK - ultrasonic sensors normally combine several ultrasonic measurements for a reliable result.
Plausibility is checked and measured values are attenuated. All filter settings may be applied to
switching sensors as well as to analogue sensors. Different filter methods are at hand to achieve this,
where the intensity of the influence can be varied.

<0 anl internal filters always lead to a reduction of the switching frequencies or an increase of the
settling time of analogue signals. If a very quick response of the sensor is necessary, all filters can be
deployed. How-ever you have to take into account that the sensor looses any kind of noise suppres-
sion.

Within these sensor families you are able to select four different types of filter. On every of these filter
types, you can set the filter strength in steps from 0 to 9.

FOO

hilter

= - measuremeant-
filker

0 - | Ewitch-on-
delay

Every measured distance value takes effect on the output unfiltered. This filter setting is used for real
measurement purposes, for example when the measured values are post-processed in a laboratory us-
ing a PC

FO1

hilter

Fm - measuremeant-
filker

FOO | filter strength
HO - | Switch-on-
delay

When a target approaches the sensor the shortened distance is accepted at once. If the target withdraws
again the old distance is output using a hold time before the new value is valid. Employing this filter
method short time blanking of echoes is suppressed.

The advantage of this filtering can be seen in the fact that the sensor immediately reacts in one direc-
tion - here on an object approach - whereas the withdrawal is attenuated.

F02

filter

Fnz - | MEasurement-
filker

FOO | filter strength
v - | Switch-on-
delay

This filter method simulates an arithmetic mean value calculation over several measurements. The set-
ting for filter strength takes effect on the attenuation.
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<O The applied method is not exactly a true mean value calculation from the mathematical point of
view; due to the limited RAM storage capacity of a microcontroller a similar method is employed. The
maximum allowable attenuation should experimentally be derived.

FO3

filter

=k - meazurement-
filter

FPO5 | filker strength

HO - | Switch-on-
delay

In the case of arrival of different distance values, the sensor-near measured values are preferred. On
these measurements works a hold time, as with FO1 filter and a following arithmetic averaging, as in
F02 filter.

Fo Only for UM30-2

FO4

filter

Fi4 - meazurement-
filter

PO2 | filker strength

HO - | Switch-on-
delay

In the case of arrival of different distance values the sensor-far measured values are preferred. On the-
se measurements works a hold time, as with FO1 filter and a following arithmetic averaging, as in F02
filter.

Fo Only for UM30-2
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FO5

Filter

=i - | Messwert:
filker

FO4 | Filterstarke

= F01 with filter strength PO1 + switch-on delay from 1 to 10 s.

\QC Only for UM18-1

F06

Filter

FIE - | Messwert:
filker

FOO | Filterstarke

With this filter a tolerance belt is put symmetrically around the measured value. If the current distance
values remain within this belt, they are passed through an average filter.

If the current measured value crosses the tolerance belt (above or below), still the old range-to-target
reading is spent so over the hold time (Attenuation on object withdrawal and/or attenuation on object
approach) before the new value is taken over.

<Fe) Only for UM18-1
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10 Sound cone adjustment / Sensitivity adjustment

\QC Only for UC30-2 and UM30-2

For the product families UC30-2 and UM30-2 there is the possibility to adjust the ultrasonic cone size
by adjusting the sensitivity of the sensor. Be aware that these changes in sensitivity not only refer to

the limiting range, but also to the width of the ultrasonic cone.
Sensitivity Sensitivity

ztandard
I

gtandard

variabel

The default setting is "standard".

When operating in the setting "high", the length and width of the ultrasonic cone will increase by
about +20%.

In the setting "low" it will decrease the sensitivity and thus the size of the ultrasonic cone by about -
20%.

For UC30-2 and UM30-2 from production week CW15 in 2014 (Date code on the device "1415")
there is also the possibility to adjust the sound cone size variably. After reading a sensor described
above, "low" is replaced by the setting "variable". By selecting the setting "variable", the behavior of
the sensitivity gain/amplification will be visualized in Connect+.

=) &3

siex SICK | Connect+ | Parameterization of ultrasonic sensors

File Setup Help

E%@l ] EI-}E 2 ] @Qpen ] ﬂﬁave ] Eala-List I %Measure I i Temp IEH Dgfault[ Qlose

blindzone Foreground suppression zelected range

176 mm 176 mm 2000 rom 23 ms

L ¥ EO

| &

Characteriztic 1300 mm

{* Tizing
" falling

output type

(* automatically
™ “olage

" Curent
200 mim

slope(l] : 9 miv/mm slope(l] - 15 padmm

w1 e Filter Sensitivity Display Sync/Multiplex |v active Digplay Mode
emperature Comp.
Measurement : :
¥ TouchControl FOz2 - volue-fiter |br|ght j |EI ﬂ Multiplex adress mm -
bl :" Filter intensity Start (182 3| mm 10 3| highest adress
too ~|On Erd |2545 <= mm synchron operation
ADD ON delay 52
70320 UM30-213113 COomM3 2400 baud
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This variable sound cone adjustment is realized by a change of the amplification of the received echo.
By default, the gain/amplification increases with the time-of-flight of the ultrasonic impulse and
therefore with the measured distance to compensate the damping effect in air. Thanks to this software
feature you can set the starting value and the ending value of the gain/amplification increase and thus
directly influence the sensitivity and sound cone size.

Below you find a step-by-step explanation of the variable sound cone adjustment:

o Start the software Connect+.

. After reading the parameters from the sensor, open the ADD ON menu on the starting page.

. Set the sensitivity adjustment to "variable". You will only see this setting when using a UC30-2
or a UM30-2 from production week CW15 in 2014 (Date code on the device "1415").

o In the grafic above you will see the visualization of a sound cone. When selecting "variable",
two input fields appear with the name "Start" and "End" in the ADD ON - menu.

o "Start* determines the distance value, from that the echo gain starts.

o At "start" you need to put in a specific value that defines the distance from which on the echo

amplification increases.

. "End" indicates the distance value to which the echo gain is increased linear to its maximum.
Therefore, the value may be greater than the maximum range, it is a theoretical value. The
higher the value, the narrower is the sound field. To find the perfect solution in the particular
application, the sensor behavior has to be observed after each adjustment.

\.Q: Restore default settings in Connect+ for UM30-2

Please note that if you set the sensor to the "default" using Connect+ (for devices from production
week CW15 in 2014, date code on the device "1415"), Connect+ shows "low" instead of "variable".
This is due to the fact that for all versions UM30-2 a default parameter file is used. When you read
after the default the sensor again, you will see "variable" back in the drop-down menu.
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11 Documentation of parameters
l E-)lgll l @-}E; l @Qpen l ﬁﬁave l F'ara-l=ist l EE Measure l E Temp IH[I Defaul;l Qlose l

=  Press - , to get a list of the adjusted parameters.

-
Parameter list

P — Y

Erint | ¢ LCloze I ? Help

Your comment
My remarks -

Parameter
S5ICK Vertriebs-GmbH
Connect+ Version 7.6.0.22.65

| »

m

article no. 170300

sensortype tM30-213111

Batch number P

lmaximuam range 12000 mom

foreground supression :176 mm

temperature compensation tYes

TouchControl tYes

type of filter tFO1

filter strength :POO B
] 3

This list documents the parameter settings of the sensor. In the upper text field you can make your own
remarks. In the lower text field all parameters of the sensor are listed. You can print this list inclusive
the remarks for your documentation.

Your remarks will be saved by saving the parameter into a file.
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12 Visualisation of measurements
12.1 Selecting the mode
l E-)lgll ] lgl-}g 2 [ @Qpen ] ﬂﬁave [ F'ara-l=ist ] B Measure [ E 1emp ]gﬂ Defaul_t[ Qlu:-se l

Measure
> Pross| Bt |

Measurement presentation A @
| 7ue |

Select method of representation

Numeric Graphic Measurement writer
e B " ]

487 mm:

<Fe) Only for UM18-1:

Please notice that the sensor in conjunction with Connect+ performs ultrasonic measurements only
under the Measurement menu. When the visualization is invoked no ultrasonic measurements take
place for some seconds. Also the repetition rate is greatly reduced during visualization mode. You are
allowed to visualize measured distances on an installation or machine under operation using Con-
nect+ only, if you have made sure that no harmful situation for man and machine may occur when
doing so. When in doubt you have to power down the installation or machine during visualization with
Connect+.

Nl®) Before visualizing the measured distances the parameters in the input masks has to be identical
to the ones of the connected sensor. Read out the parameters from the connected sensor first.

You can select out of three different modes:
e Numeric presentation
e  Graphic presentation

e Measurement writer
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12.2 Numeric presentation
Connect+ | Mumeric [i‘s-J1
[} x Cancel ? Help
46%
74100 Ub18-211124211 COMIE 38400 baud

The measuring value is displayed in "mm" and as a bar graph in percent. The selected detection range is equiva-
lent to 100%.

The LED's are showing the required state of the switching outputs D1 and D2 respectively the analogue output.
To have correct results the values in the input masks has to be identical to the values stored in the sensor.

36 © SICK AG « Germany * All rights reserved 8016919/2016-05



Manual Visualisation of measurements Chapter 12

Connect+

12.3 Graphic presentation

' b |
Connect+ | Graphic @
— - - -
- 1]
177 mm D : ? Heb l
i blindzone = 27 mm
0 mm E i foreground supression = 27 mm detection range = 350 mmi
' i I
g -
. | i
' I ]
D 1F
00 UMIB-211124211 COM1E 38400 baud

The displayed output characteristics correspond to the settings in the input mask.

The position of the vertical line below the target (red wall) changes proportional to the measured dis-
tance.

The expected output voltage and the expected output current is calculated on the values as given in the
input mask and showed in the lower part of the window; thus they should match with the actual ana-
logue signal on the sensor output (within the specified accuracy). To have correct results the values in
the input masks have to be identical to the values stored in the sensor!

The LED's D1 and D2 are showing the required state of the switching output S1 and S2, respectively
the analogue output. To have correct results the values in the input masks have to be identical to the
values stored in the sensor.

8016919/2016-05 © SICK AG * Germany ¢ All rights reserved

37



Chapter 12 Visualisation of measurements Operating Instructions

Connect+

12.4 Measurement writer

,
Connect+ | Measurement writer P p— W Iﬁ
128 mm D W Protocol | ﬂ§ensol top ] EI Delete I x LCancel ] ? Help

385 mm
kit Bmm o Max: 350 mm v unfitered v filkered [ Dffset
“ v ,i\llorr v D2 sensor near hysteresis point
g 2 ¥ Blindzane Iv D2 sensor near switched point
3 E [v Foreground supression
o
_; =
| a—
o o
iy
=
74100 UM18-211124211 COM1E 38400 baud
“

Every measuring value is displayed time continuous like an x-t writer.

The expected output voltage and the expected output current are calculated on the values as given in
the input mask; thus they should match with the actual analogue signal on the sensor output (within
the specified accuracy). To have correct results the values in the input masks have to be identical to the
values stored in the sensor!

The LED's D1 and D2 are showing the required state of the switching output S1 and S2, respectively
the analogue output.

Unfiltered (red curve) and filtered measured values (green curve) can be represented simultaneously.
Both measured values are to be fading out. If unfiltered and filtered measured values lie above each
other, one can move the red curve of the unfiltered measured values around some pixels.

Minimum/maximum display

Minimum and maximum distance is shown as a yellow bar. With the button Delete you can reset these
values.

Trigger

=  Press [ Trigger ] to see additional settings. The following parameters can be displayed.
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Markings
. [ allon [ near window margin
markings ) . .
s [ blindzone [ far window margin
_ _ [ foreground supression
[ time markings [ D2 near switching point
[ D2 near hysteresis point
al |10 3| measurements
=160 mz

Blindzone, foreground suppression, switching- and hysteresis points (on sensors with switching out-
put) and window margins (on sensors with analogue output)

If time markings is active, all X measurements a vertical white line is displayed in the diagram. It rep-
resents the time between the measurements

Trigger

In the mode Free Run the measuring values are displayed in an continuous
trigger way

jsingle shot w| | Reset In the mode Triggered writing starts, when the distance value exceed a
trigger level. The presentation ends with reaching the right window mar-

trigger on gin and starts again, when the above mentioned condition comes true.
{* nzing edge
" falling edge In the mode Single Shot displaying starts, when the values exceed a trigger level.

The presentation ends with reaching the right window margin and starts again,
when the button Reset is pressed.

Zoom

The displayed measuring range (0 mm to the selected detection range) can be reduced for better visu-
alisation.

=  Select a sector with the mouse cursor (hold the left mouse button and drag). The range will be
shown and after you release the mouse button, the window will be zoomed.

Zoom 84 mrm ... 197 mm
To switch off the zoom, click on the graphic and following message will be displayed.

' b |
Connect+ @

Zoom will be switched off,
after that you can choose new zcom
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12.5 Log measurements

For logging, the measurements can be saved into a file.

= Press the button Protocol.
=  Select a file name (ending is *.TXT)
=  Select the maximum period of time for the logging
=  Select the cycle for logging..
time of protocol @
v 0K | ? Help ‘
tirme of protocal cycle
T = {* avery measurament
:|"' hiours

" 10 zeconds

1 = 1 mnirte
*| minutes

10 minutes

a :|: seconds £ 1 hour

" 1 hour

Operating Instructions

Connect+

All sensor parameters will be saved into the file, followed by the measuring/measured/ values.
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12.6 Visualization of UD18

The measurement data of the ultrasonic double layer detection can be visualized in a measurement
writer. For this you havo to select the setting for "standard", "thick", "thin" or "teach-in value", with
the corresponding sensitivity level of the sensor, wich operates only for the time of visualization.

=% SICK | Connect+ | Parameterization of ultrasonic sensors = é,l

File Setup Help
E-’@ 1 l @-}E 2 l @ Open l ﬂgava l Para-List l HH Default l LClose l
During operation of Connect+ the control
inputs C1 - C3 are ignored.
up1s
mounting distance Mode | Output functions Visualizatinnl
40 mm Inputs
J.I on delay Measure with
d C1 C2 C3 |Material-ID setiings of
= standard [0 0 o |wioosiono m
- L thick Y20051215 v B thick
==
_Erl L~ teachinwvalue |1 1 0 |v10051010 I
ADD ON
82601  |UD18-22CC221 Com3 38400 baud

When visualizing with the measurement writer, the digitized received echo as 8-bit value (0 ... 255) is
shown. Only the relative measurement is of interest. It is used for determining whether the distance
from the switching threshold is sufficiently high. The measured values are highly dependent on the
homogeneity of the material.

Connect+ | Measurement writer _ @

138 l @Erotocnl x LCancel l ? Help
260
M—_——-.ﬁhﬂ_l-qu-ujm——n—q—
0 H R L L HEE L
Min.: 1 am: 139
@ [ temporary switching level
[=
E Setting = standard
——  Amplification factor = 100
v aut. baud rate Threshold < 010
Transmit pulzes = 010
82701  |UD18-22DC221 Com 3 38400 baud
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13 Individual input mask

You can create your own input mask by enabling or disabling certain input fields. This is helpful when
you want to send a floppy disc with a special parameter set and the Connect+ Software to a third party,
but only letting them adjust for instance the switching points of switching sensors.

To design an individual input mask the Connect+ Software offers the feature to lock / unlock each pa-
rameter input field.

=  Select from the menu File the submenu Lock Inputs

=  Enter the password snoopy

Password @
il
o 0K l x Cancel l ? Help

Set password:

Aotk

| S

=  Select which input fields should be locked or unlocked.

F -
Connect+ | Lock / unleck Input ﬁ
fnlll_:iwmg paramele_r inputs can be i \/ oK l L] Help l
achtivated or deactivated .
[v send parameter v switching output D1
[v zave file v switching output 2
b measure [v switching output 3
&l el v switching output 4
[v fareground supression I analog output
|v detection range
[ filter settings v sensivity
v sync/multiples
[v temp.compenzation v dizplay
[v TouchCaontrol W Temp
L
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14 The Connect+ Adaptor (CPA)

14.1 General

The CPA is an adaptor suitable for all SICK UM30 and UM18-2 Pro sensors which is used to establish
a communication between the sensors and the Connect+ Software on a PC. For standalone use, param-
eters can be copied to a second sensor of the same type and series.

14.2 CPA functions when connected to PC

T1 Press T1 to apply +Uv to pin 5 of the sensor. (The length of the signal will be displayed
in seconds).

T2 Press T2 to apply [1Uv to pin 5 of the sensor. (The length of the signal will be displayed
in seconds).

Press R to interrupt the power supply of the sensor (reset).

F Press F to display the measured values in mm / cm. T1 and T2 are disabled in this mode.
Press R to exit.

CPA PC
£
=+ B USB [ T
U El = 03 (w)
L] O
4 4
D 3w :
g o’
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14.3

F+T2

TI+T2

F+T1

The Connect+ Adaptor (CPA) Operating Instructions

Connect+

CPA functions when used as standalone device

Loads all parameters from the sensor to the CPA (Download). The parameters remain
stored in the CPA after the power supply is disconnected.

Offline sensor settings for UM3002 sensors. This function recalls the parameters stored
in the CPA and allows altering them. Changes are only stored in the CPA. To make them
applicable to the sensor they must be uploaded.

Loads all parameters from the CPA to the sensor (upload).
Press R to interrupt the power supply of the sensor (reset).

Press F to display the measured values in mm / cm. T1 and T2 are disabled in this mode.
Press R to exit.

CPA

44
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