DADIS/ICK ©

Electrical connection

ECSB30

v

symbol/connection: (E2/E4,NPN)

(E6/E8, double PNP output) connection mode

connection mode

Working Distance
"o 18N |DC 0.3V
1BN | DC 10..30V
ECSB30 Cylin Detection distance 100...2000 mm NPN PNP — +Us 2WH | PNPoutput
+Ug | 2wH | NeN
Detection distance 200...4000 tm 48K | PNPoutput
@ Small blind spot Leamn to connect 3.BU | GND - Ug Learn to connect
Detection distance 350...6000 mm 38U | GND
® Echocardiography 4.BK PNP
5.6Y | Teaching Signal
® Proximity Fine Inspection Shell (size, material, length) -Us 5.GY | Teaching Signal
output type g connection mode
put typ aymbolcennactions (E3/E5)PNE) onnection mode symbols/connections: (RS485 output)
Analog output: 4...20mA 1.BN | DC 10..30V
9 oup BN | DC 10..30V +Us
+Us
g 2.WH | signal A (RS-485)
Analog output: 0...10V 2.WH | Unused oral A )
Learn to connect A 280
Dual analog outputs: 4...20mA + 0...10V 3.8U | GND .' : GND
— B |4BK | signalB(RS-485)
switch output: 1 x NPN -Us 4.BK | pNp U
- Us
PNP ! 5GY | Unused
switch output: 1 x PNP 5.GY | Teaching Signal
Switching output: 2 x NPN
“ VA . Symbols/Connections: " Indicator status
% 1) i Switching output: 2 x PNP (17U, analog current or analog voltage) connection mode v
-
Dual output: 4-20mA+ 1 x NPN +Ug | BN | DC0..30V
2.WH
Precautions Dual output: 4-20mA+ 1 x PNP Learn to connect Unused
v 3.BU | GND
«  Please read the operating instructions of DADISICK before commissioning. Dual output: 0-10V + 1 x NPN
. C i and must be carried out by trained DADISICK spedialists. -Us analog current |
Dual output: 0-10V + 1 x PNP Analog voltage 0-10V ‘ L420mA
e During debugging, the equipment should be protected from moisture and contamination. nalog voltage 0-10V or analog current 4-20m; 5.GY | Teaching Signal
o This device does not constitute a safety component according to the corresponding machine Digital output: RS-485 (Modbus RTU)
safety standards
LEDs on the sensor housing indicate the status of the sensor. (DADISICK professionals remind: switch
« Do not allow moisture or water to enter the internal components of the sensor and the output — duct overload protection green light, red light are on at the same time)
i Symbol/Connection: (IU, analog current + ) pro p green light, red lig
contacts of the wiring board. pom—— e eavaada) connection mode
o Off-the sensor is off
*  Protected against use in explosive atmospheres. A 4 Analog current 4-20mA 1.BN DC 10...30 V e Green - object detected:
o " vents i ' ool ' i . + UB . Red light on - no object detected;
. 0 not use solvents, paraffin, propylene 'col, gasoline or other active i - il i 9
to clean the sensor. ’ propyiene gheel. 9 i 2.WH | Analog current 4-20mA . g‘;:ﬁ;;gr:;q\a;r:erscc[r:zlzf; zg%;;afzgigz)angsj:?s:z; ?:nge.
Detection Range 100...2000mm | 200..4000mm | 350...6000mm
«  The sensor should be installed away from moisture, water droplets, dust, corrosive and harmful 3.BU | GND
substances, as well as high temperature, discharge and vibration. Bind Spot +00mm 200mm 350mm Learn to connect
« Do not use the sensor in corrosive environments where the atmosphere contains acids, alkalis, -0 4.BK | Analog voltage 0-10V
and other corrosive substances. Signal Frequency 170KZH 80KZH 70KZH 5
Analog voltage 0-10V 5.GY | Teaching Signal A 4
«  Inthe process of operation and DADISICK that you B
abide by the requirements of "User Electrical Equipment Technical Operation Regulations” and Running Media Air (velocity <16 m/s)
"Labor Protecti ions in Electrical Equi peration". Before connecting the sensor,
en. ctharaie ths snser mey e damaged o persomnel ey be murecr e Resoluton 0. 17mm ‘ 0 171 5mm ‘ 0.17-25mm Analog valtags 010V symbols/
3 - t. - i 5 "
" °E(Jl\éos/ﬁgée5 ana\nzy:n sm?itsclf\:%nl\;‘;)c ons connection mode District 1 District 2 District 3 District 4 ¢ Thesensor is installed at a distance from the
e« Sensors that have reached the end of their useful life should be disassembled and DADISICK Repeatability +0.15% e — e — ‘2’21;.5(' C‘)":Sp°“d:"’;‘9d‘° Z°d"e 2 °'mZ°’L? "
¥ - see Figure 3), depending on the obje
recommends disposing of them through a facility that recycles ferrous and non-ferrous metals. Switching PNP output 18BN | bC 10...30 v wenon B, .. e e aopendng on e oo
jnd Spot measurable
Absolute Accuracy +1mm +Ug P Gistance 02 vance 15).
ackaged contel 2.WH | pNP ©  The object must not be within a distance of
v Response time 82ms 162ms 232ms Zone 1" or "Zone 4" from the sensor
38U | GND corresponding to the "Zone
oubutt Learn to connect «  The sensor should be placed in front of the
Sensor 1 pes utput type PNP / NPN / 4...20mA  0...10v / RS-485 4 B | Anaiog current I or Figure3-Ulirasonic sensor operating range object so that the reflective surface
-Ug analog voltage U perpendicular to the sensor axis does not
] Switching Hysteresis 2mm 4mm Smm v | Teaching Signal deviate more than 3° from the vertical axis
Mounting Nut 2 pcs Analog voltage 0-10V o analog current 4-20mA | >C eacning Signal 540 (Fig. 5). If the obliquity of the object
+3 increases, the reflected ultrasonic pulse may
On-offlevel 10Hz 5Hz 4z not be able to pick up the reflected sound
waves, making the measurement impossible.
Manual 1pcs
Power-Up Timer < 500ms Symbols/Connections: - *  Ifthe surface of the object is uneven (e.g
(IE4/UE4, analog + switch NPN) connection mode gravel, gravel), the permissible deviation of
- the sensor from the vertical is 3° (Fig. 5).
Operating Voltage De 10....30v Switch NPN output 1BN | pC 1030V During installation, the sensor may deviate
v > more than 3° from the vertical (Figure 4).
Overpower Protection 200mA 2.WH N ®  The sensor should be placed in front of the
NPN Figure 4 - Detecting non-smooth objects object so that the reflecting surface is
M12 236 M30 Load imped | ~300 Ohm. U > 1 kOm to the sensor axis, with a
— oad impedance i 3.BU | GND N permissible deviation of no more than 3° from
‘HNHWWHHN Analog Gurrentor <*3 the vertical axis (Fig. 5)
‘HH HH H ° No-load current < 30mA 4 BK | analog voage + NPN Ty *  Ifthetiltangle of the object increases, the
“H HH MHHH reflected ultrasonic pulses may not reach the
i 5.GY | Teaching Signal makin impossi
H Cylinder, thread M12x1
WL lousing type yli Analog voltage or analog current ) If the surface of the object is uneven (e.g. gravel,
46 gravel), the permissible deviation of the sensor
93126 Shell material Nickel plated copper, plastic fittings, glass filled epoxy. l from the vertical is 3° (Fig. 5).
ECSB30-2000 series ECSB30-4000 series Protection Class P67 Standard symbols/connections: ! Duringinstallation, the sensor may deviate
! (E7/E9, dual NPN output) CEmEEERmED Figure 5 - Detecting smooth objects from vertical by more than 3° (fig. 4)
M12 336 Connection type M12 x 1.0 connector (5-pin) NPN 1.BN | DG 10...30 V
— +Us
i N Ambient temperature 2.WH i
| § N Learn to connect
Atmospheric pressure 460...918mm p.s.l. 4.BK | NPNoutput Make sure the power and sensor are turned off before connecting/disconnecting the
sensor connector.
2 Storage Temperature -40..485°C ~Us -NPN 3.BU | GND
s 12 ECSB30-6000 seri
0420 series 5.GY | Teaching Signal
Weight 1059 1459 1859




Inslallatlon Notes Teach-in function
c) Window mode (NO output) RS48 digital output operati

v v v

Sensors with analog or digital outputs can be configured according to user ranges, and these Sensors with RS-485 digital output can be included in MODBUS industrial network.
madifications can optionally set the operating mode. INEEY) Al A2 Factory default network settings are used to communicate with sensors:
The purpose of the adjustment is to set the threshold points A1 and A2 (see Figures 13 and — -
14), which determine the level of the output signal (see points 12 and 13). «  ModBus RTU operating mode (8 data bits, 1 stop bit, no parity);
" q e To set the user range, a special input is used - the teach input (pin 2). It is necessary to + Sensor address in ModBus network: 01, baud rate: 9600 (default)
*  Ifthere are multiple reflections in the ultrasonic alternately close the teach input (see Figure 12) and the input between the +U and -U - ke 01, : ¢ )
] propagation area. o if there is & rek o o Fogume o inb ( g ) P o There are two sets of registers available for operation: reading and recording
- mechanical damage in the ultrasonic
- propagation area (e.g. multiple reflections in the Read the registry
hi ultrasonic 1 area), it is " Figure 18 - Trigger on In Range (A1<S<A2)
— 4 to mount the receiver inside the waveguide. Setup steps: Address Data Pattern Unit
- *  Mount the receiver in a waveguide made of * ;';:‘"‘ o ‘“etse“fg,’ power and place «  The output signal is switched when the | e  In this mode, if the object is not present 00H Measure distance HEX 0,1mm
hF‘ghly r%ﬂewve material and of any length working ean, ;”‘(m'e" roon LED hont object is located a distance (S) within the outside of A1 or A2, the sensor output is 01H Internal temp HEX 1c
(Figure 6). ol dg “gh? up) gusmm Ran%e configured range. The working principle is off. If the object moves within the set o
. When measuring the liquid level in the Adjustment: Custom range settings ’s]t(;tt:wr};ge;\gxgre ;L&?‘SK’VVeheﬂ]éhecocnt;‘]es:elg distance from A1 to A2, the output turns Ultrasonic transit time HEX 1us
Figure 6 - Applying Ultrasonic Sensor container, if the sensor cannot be installed are available within 5 minutes of o e et s turmed on. The usar ] ] . :
9 pplying Vertically downward due to the instalation powering on the sensor ge, e oulpul is luned on. Tho user «  The data in the read register is stored in HEX format. In order to read the result, the received
conditions or the medium vapor temperature is range needs to be set during operation: value must be converted to decimal format.
high, the sensor can be installed from the side, Figure 12 - Using the teach input ©  When setting the A1 value, place the . ) !
and through the smooth surface at an angle of 9 9 P object at the desired distance and To read registers, the 04 command must be used. For example:
45° to the emitter surface, the reflector will Al the indicator light should light up *  Toread the measured distance, a command 01 04 00 00 00 01 31 ca must be sent. The sensor
Ultrasonic_waves are guided vertically green. The light should glow green. - will respond to this request: 01 04 02 07 01 7A 8B. The number 701 in hexadecimal corresponds
downward (Figure 7). Input the -U signal to the teaching d) Window mode (NC output) to the number 1793 in decimal. Therefore, the measured distance is 179.3 mm.
input terminal. Wait for the green
( (| . ma nut r“m{m» "ncliuded in thehsu?g‘led selt light to blink. (about 3 seconds) and * Toread the internal temperature, send the command 01 04 00 01 00 01 60 OA. The sensor will
- ':‘rff ,Z‘G‘SQE g‘ i ;j’s&;it:“( Ahstd then open the circuit. A2 Al A2 Al reply to the request: 01 04 02 00 17 B9 3A. The value 17 in hexadecimal format corresponds to
= distances shown in Figure 8 below). « When setting the A2 value, move the - 1 the number 23 in decimal format. This means that the intemal temperature of the sensor is
b Figure 13 - Set Output Signal (A1 object to the desired distance from 23°C.
[ " § igure 13 - Set Output Signal (A1) the sensor and the indicator should
. If the minimum distance requirements are not glow green. Input the +U signal at ¢ Toread the time, the following command must be sent 01 04 00 02 00 01 90 0A. The sensor will
Figure 7 - Abplying Refiect met, the sensors will interfere with each other. a2 the teaching input terminal. Wait for — reply to this request: 01 04 02 04 92 3A 5D. The hexadecimal value 492 corresponds to the
igure 7 - Applying Reflector the green indicator light to flash decimal number 1170. Therefore, the propagation time of ultrasonic waves is 1170ps.
(about 3 seconds) and then turn on ) )
the circuit, Figure 19 - Trigger on out of range: on approach (S<A2) or on approach (S>A1) Record registration;
« Switch off all signals at the teach Address. Data Value
input. There is no need to repeat the %on
above steps after switching off as «  The output signal toggles when an object s at a certain distance (S) within the configured External command (0...100 0C) 0..64
Figure 14 - Set Output Signal (A2) the preset settings are already range. The working principle is shown in Figure 19. When the object is not in or out of the set
9 put o stored in non-volatile memory. range, the output turns off. The user range needs to be set during operation: A1 > A2. oth Select temperature compensation type 0: Via internal temperature sensor
1: Via external temperature sensor
model * * . e If no object is detected (either "
- outside the working range or the e) Target detection mode o2 ModBus network communication speed
size/surface of the object does not (240...256000) 01..08
R reflect the signal well) when the

threshold point (A1 or A2) is set, the w  ommmmi e " 1Fh Sensor address in the ModBus network (01...256) 0..100
sensor indicator light will flash red.
ECSB30-2000 =15 m = 10.0m The threshold point will take the .
Figure 15 - Probing Errors maximum value. These write registers are used to configure the operation of the sensor.
> = .
ECSB30-4000 =30wm 20.0 ™ - The operating mode and for thermal can be by

the user. When running thermal compensation in a mode using an external temperature sensor, the

ECSB30-6000 =40 w > 30.0m reading from that sensor must be written to a register. To run thermal compensation in a mode using an

Figure 20: Object definition external temperature sensor, the reading from that sensor must be written to register 00h and the
appropriate operating mode selected in register 01h. Use command 06 to record.

Example using record registers:
Switching value (PNP/NPN) output operation mode «  The output signal is switched when any object is found within the working range of the ) )
9 ( ) output op: sensor. The output signal is switched wheh any object is detected within the sensors «  Tolog the temperature, send the following command 01 06 00 00 00 1E 09 C2. The sensor will reply
\ 4 v working range. The settings must be made without objects during operation: Al —»= with this command: 01 06 00 00 00 1E 09 C2. The value 1E in hexadecimal format corresponds to 30 in
A2 ' decimal format. This means that the sensor will store a value of 30 °C.

Depending on the object's position during adjustment, the sensor can be set
to one of five possible algorithms:

* To select temperature compensation mode via an external temperature sensor, send: 01 06 00 01 00
0119 CA. The sensor will respond to this command: 01 06 00 01 00 01 19 CA. By default, the register

is setto 0 - on via built-in sensor.

P a) Object distance single trigger (NC output) v Torecord the baud rate, send the following command: 01 06 00 02 00 09 E8 0C: The sensor will reply:

/ —flat100x100mm «  Sensors with an analog output operate in the mode of measuring the distance to an object: the 0106 00 02 00 09 E8 0C. A value of 9 is equivalent to a baud rate of 115 200. There are 11 speeds to
sensor generates an output signal proportional to the set working range. During the adjustment choose from.

process, depending on the position of the object, the sensor can be set to one of the following

Al Al Y :
. —roundrod @ 25mm - three algorithms: *  Towiite the sensor address, send the command: 01 06 00 1F 00 10 B9 CO. The sensor will reply: 01 06
00 1F 00 10 BY CO. The valle 10 is equivalent to the decimal number 16. Therefore, the sensor
Rising sianal mod address in the ModBus network will become 16
Figure 9 - ECSB30-2000 ultrasonic wave propagation area ) ) a) Rising signal mode
- ot: 2400 05: 19200 09: 115200

20MA/ 10 02 4800 06 38400 0A: 128000
Figure 16 - Single trigger when target is removed / 10V
03: 9600 07: 56 000 0B: 256000
* When the moving distance (S) of the ¢ In this mode, the sensor works like a L 14400 08 57600
% object is greater than the set distance proximity switch: when the distance to 4MA/ OV
// —flat100X100mm (A1), the output signal switches. The the object is less than A1, the output is Influencing factors
7 working principle is shown in Figure 16. off. When the distance to the object is Figure 21 - Incremental output signal Al A2 v
When operating, it is necessary to set a greater than A1, the output turns on. In The accuracy and working range of the sensor are affected by the following factors:
—roundrod @ 25mm custom user range: A1 = S, A2 the image below, the green area ) ) .. . . p .
. corresponds to the distance at which the *  The sensor outputs a rising signal proportional to the measuring distance (4..20 mA/ 0...10 * az’zﬁ;‘r‘"’c’zﬁz ‘Ifg?f“e;fa"‘;’ethg LTﬁaa;g:‘?;“vs;:ae'S"ﬁi‘fg:”g?fa;‘:}%d:{‘lry‘e('ﬂnz“ao':‘;'feég‘g‘;‘:'::a’:‘;a;‘:”"g
output is off, and the blue area V). In this mode, an object needs to be brought close to the sensor to adjust the threshold and will not return to the sensor at right angles. J
corresponds to the distance at which the point A1. Move the object close to the sensor adjustment threshold point A1 and away from 'ght angles.
outputis on. the sensor adjustment threshold point A2 o Object surface material. Porous and sound-absorbing objects (such as wool, foam rubber, foam,

feathers) reflect ultrasonic waves poorly. Due to the damping effect of the sound waves, the working
Figure 10 - ECSB30-4000 Ultrasonic area range of the transducer Is reduced.

b) Single trigger when close to an object (NO output)

0 50 100 150 200 250 300 350 400

b) Falling signal mode

. i conditions. Air and humidity, air velocity Air velocity and atmospheric
pressure affect the speed and attenuation of sound waves.
A2
NS e 20mMA/ 10V «  Object position. In order to operate stably on a smooth surface, the position of the sensor should be
//// 7 // || D Perpendicular to the object surface, and the allowable deviation from the vertical plane should not
Z //////////////// %, —nat100x 100mm Exceed 3
/ _ ©  Ifthe surface of the object is uneven (such as gravel, gravel), the perpendicularity of the sensor is
///////// A . _roundrod @ 25mm —— 4mAJ OV allowed to deviate not more than 3°.
72, g
’/4//// / /// Fiqure 17 - Single & ning object Figure 22 - Output Signal Attenuation A2 Al Formation and attachment of foreign matter on the sensor PE. During sensor operation, water, dust, or
igure 17 - Single trigger on approaching object other may form on the sensor surface, limiting sensor performance. DADISICK recommends
that you protect the sensor from external influences, clean the sensor or use a reflector (for mounting
« The output signal switches when the « In this mode, if the object is far away o ©  The sensor outputs an inverting (falling) signal (20...4 mA/10...0V ) proportional to the the sensor at an angle).
o 1w w0 o w0 w0 wo Figure 11 - ECSB30-6000 Ultrasonic Propagation area object approach distance (S) is smaller ot present, the sensar aulput is tirmed measured distance. In this mode, you have to bring the object close to the sensor and
than the adjustment distance (A2). The off. If the objec‘ moves to sensor A2 or set threshold point A2, then set threshold point A1 away from the sensor. Transport and storage
e . . ) operating principle is shown in Figure 17. closer, the output turs on. v
o The blue area ("bar") in the figure represents "Area 2", where a circular bar reflector with a A user-wide sefting must be implemented *  DADISICK sensors are transported and stored in independent factory packaging at an ambient
diameter of 25 mm was found for operation: A2 = . Al—e ¢) Reset user scope to factory settings temperature of -40~85°C, a relative humidity of 35~95%, and no condensation to prevent the packaging
The shaded o o Aven 3 wh . N from being affected by atmospheric precipitation.
«  The shaded area ("blade") in the figure represents "Area 3", where a square reflector with a ) - . - )
iarmeta of 100100 was detamiod, 1 ive onjct i outids e aree. measurements sannat * If necessary, the user setting can be reset. The output signal will be reset to the rated * DADISICK rominds you not to store the sensor in a room containing corrosive gases and ofher harmful
be made ' operating range (see item 6). To restore the factory value, it must be adjusted without a target impurities (acid, alkali).
(A1, A2 ) Warramy
Wher:j sel‘e"cﬂng asersor, mms&cr; pbrcfess‘\onilsdre:ommer‘:d t;'at you Q Whe|rr|‘ it isdne:siazry ()o:_djn:;l the IEresholcé pgin( to Ithe maximum value (no object), Running Warranty - 12 months from date of sale® v
e e ";"?’;0::2‘)’ idivicamiodi bl use the code A1(A2) -> = in the working mode description. « Onthe premise that the user abides by DADISICK's transportation, storage, installation, operation and
should be de%erm\ned For small objects, the ﬁaximum megsurable After the sensor is turned on, the load will be au(omatlcally connected according to mam:’en‘a"i‘e rulfs l“hisier‘?orfalls during the warranty period, DADISICK promises to repair or
- . provide technical support for free.
distance ("Zone 3") may not be reached, since the operation of the the load type. If the load is , corre error and « Conditions under which DADISICK its warranty
sensor is affected by the mounting position, the reflective properties of showing signs of opening and handling, chemical or mechanical damage,* - dated on the delivery note
the object and other parameters described in "Zone 3". (SDP)/ promissory note.
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