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Safety

1 Safety

1.1 Symbols used

System operation assumes knowledge of the operating instructions.

The following symbols are used in these operating instructions:

‘ /A\ CAUTION ‘ Indicates a hazardous situation which, if not avoided, may result in minor or moderate injury.
’ NOTICE ‘ Indicates a situation that may result in property damage if not avoided.
> Indicates a user action.

i Indicates a tip for users.

Measurement Indicates hardware or a software button/menu.

1.2 Warnings

Do not expose yourself to unnecessary laser radiation.

»  Switch off the sensor for cleaning and maintenance.
»  Switch off the sensor for cleaning and maintenance if the sensor is integrated into a system.

Caution - the use of controls or settings or the performance of procedures not specified in the operating instructions may
cause damage.

Connect the power supply according to the regulations for electrical equipment.
e Risk of injury
e Damage to or destruction of the sensor

| A CAUTION

’ NOTICE ‘ Avoid knocks and impacts to the sensor.
e Damage to or destruction of the sensor

Only attach the sensor to the existing mounting holes/threaded holes on a flat surface; clamping of any
kind is not permitted.

e Damage to or destruction of the sensor
The supply voltage must not exceed the specified limits.
e Damage to or destruction of the sensor

Protect the sensor cable from damage. Attach the cable load-free, catch the cable after approx. 25 cm
and catch the pigtail on the plug, e.g. with cable ties.

e Destruction of the sensor

e Failure of the measuring device

Avoid constant exposure of the sensor to splashes of water.

e Damage to or destruction of the sensor

Avoid exposure of sensor to aggressive media (detergents, cooling emulsions).
e Damage to or destruction of the sensor

1.3 Notes on product marking

1.31 CE marking

The following apply to the product:

» Directive 2014/30/EU ("EMC")
e Directive 2011/65/EU ("RoHS")

Products which carry the CE marking satisfy the requirements of the EU Directives cited and the relevant applicable
harmonized European standards (EN).

optoNCDT 1220 Page 6



Safety

The product is designed for use in industrial and laboratory environments.

The EU Declaration of Conformity and the technical documentation are available to the responsible authorities according
to the EU Directives.

1.3.2 UKCA marking

The following apply to the product:

e S12016 No. 1091 ("EMC")
e S| 2012 No. 3032 ("RoHS")

Products which carry the UKCA marking satisfy the requirements of the directives cited and the relevant applicable
harmonized standards.

The product is designed for use in industrial and laboratory environments.

The UKCA Declaration of Conformity and the technical documentation are available to the responsible authorities accord-
ing to the UKCA Directives.

1.4 Intended use

The optoNCDT 1220 is designed for use in industrial and laboratory applications.
It is used for

¢ Displacement, distance, position and thickness measurements
¢ Monitoring Quality and Checking Dimensions

The sensor must only be operated within the values specified in the technical data, see Chap. 3.3.

The sensor must be used in such a way that no persons are endangered and no machines or other physical items of
property are damaged in the event of malfunction or total failure of the sensor.

Take additional precautions for safety and damage prevention in case of safety-related applications.
1.5 Proper environment
Protection class: IP67 (only applies when the sensor cable is connected)
i The protection class is limited to water (no penetrating liquids, detergents, or similar aggressive media).

Optical windows are excluded from the protection class. Contamination of the windows causes impairment or failure of
the function.

Temperature range:

- Operation: 0..+50°C

- Storage: -20 ... +70 °C

Humidity: 5 ... 95 % RH (non-condensing)
Ambient pressure: Atmospheric pressure

optoNCDT 1220 Page 7



Laser Safety

2 Laser Safety

The sensor works with a semiconductor laser at a wavelength of 670 nm (visible/red).

The sensors fall within laser class 2. The laser is operated in pulsed mode, the maximum optical power is <1 mW. The
pulse frequency depends on the set measuring rate (0.25 ... 2 kHz). The pulse duration of the peaks is controlled depend-
ing on the measuring rate and the reflectivity of the object being measured and can be 0.3 ... 3999.6 ps.

A CAUTION

Laser radiation. Eyes could become irritated or damaged. Close your eyes, or immediately turn away if the laser beam
hits the eye.

i Observe the national laser protection regulations.

Relevant regulations must be observed when operating the sensors. The following apply accordingly:

* With class 2 laser devices, the eye is not endangered by random, brief exposure to laser radiation, i.e. exposure times
of upto 0.25 s.

¢ Class 2 laser devices may therefore be used without further protective measures if you do not intentionally look into the
laser beam or into specular-reflected radiation for more than 0.25 s.

» Because the presence of the eyelid protective reflex should not normally be assumed, one should deliberately close
the eyes or turn away immediately if the laser beam hits the eye.

Lasers of Class 2 are not subject to notification and a laser protection officer is not required.

The two laser warning signs (German / English) are attached to the sensor cable:

LASER RADIATION

LASERSTRAHLUNG DO NOT STARE INTO BEAM
NICHT IN DEN STRAHL BLICKEN CLASS 2 LASER PRODUCT
LASER KLASSE 2 P<1mW; A=670nm
nach DIN EN 60825-1: 2022-07 COMPLIES WITH 21 CFR 1040.10 AND 1040.11
PS 1 mW; }\,=670nm EXCEPT FOR CONFORMANCE WITH IEC 60825-1

ED. 3., AS DESCRIBED IN
LASER NOTICE NO. 56, DATED MAY 8, 2019.

Fig. 2.1: Laser warning signs on the sensor cable

Fig. 2.2: Laser warning sign on the sensor housing

i If both information signs are covered over when the unit is installed, the user must ensure that supple-
mentary information signs are attached at the installation location.

Operation of the laser is indicated visually by the LED on the sensor, see Chap. 5.3.
The housings of the optical sensors may only be opened by the manufacturer, see Chap. 11.

For repair and service purposes, the sensors must always be sent to the manufacturer.

Observe national regulations, e.g. the German Occupational Health and Safety Ordinance on Artificial Optical Radiation
(OStrV).

Recommendations for the operation of sensors that emit laser radiation in the visible or non-visible range can be found in
DIN EN 60825-1 (from 07/2022), among others.

optoNCDT 1220 Page 8



Functional principle, technical data

3 Functional principle, technical data

3.1 Brief description
The optoNCDT 1220 operates according to the principle of optical triangulation, i.e. a visible, modulated light spot is pro-
jected onto the surface of the measuring object.

The diffuse part of the reflection of this light spot is imaged on a spatial resolution element (CMOS) by a receiver optic
arranged at a certain angle to the optical axis of the laser beam.

A signal processer in the sensor calculates the distances between the light spot on the target and the sensor from the
output signal of the CMOS element. The distance value is linearized and output via the analog or RS422 interface.

T

/ \OJ Current output Digital value
< 3mA 262077
7]

+ —— 4 mA (SMR) 643
< —— 12 mA (MMR) 32765
L —— 20 mA (EMR) 64887
3 mA 262078

Fig. 3.1: Term Definitions

MR = Measuring range

SMR = Start of measuring range
MMR = Mid of measuring range

EMR = End of measuring range

The digital values apply to distance values without zeroing or mastering.

3.2 Intelligent surface control

Active Surface Compensation (ASC) enables stable compensation regardless of the color and brightness of the meas-
ured object. Thanks to the small measurement spot, even the smallest objects can be reliably detected.

optoNCDT 1220 Page 9



Functional principle, technical data

3.3 Technical data
Model ILD1220-10 ILD1220-25 ILD1220-50 | ILD1220-100 @ 1LD1220-200 @ [LD1220-500
Measuring range 10 mm 25 mm 50 mm 100 mm 200 mm 500 mm
Start of measuring range 20 mm 25 mm 35 mm 50 mm 60 mm 100 mm
Mid of measuring range 25 mm 37.5mm 60 mm 100 mm 160 mm 350 mm
End of measuring range 30 mm 50 mm 85 mm 150 mm 260 mm 600 mm
Measuring rate 4 adjustable stages: 2 kHz / 1 kHz / 0.5 kHz / 0.25 kHz
<£10 ym <£25pum <150 pm < £100 pm <+200 pm | <£750 um ...
. . 1500 pm
Linearity @
<10.10 % FSO <+0.15% ...
0.30 % FSO
Repeatability 1um 2.5um 5 um 10 ym 20 ym 50 ym
Temperature stability +0.015 % FSO / K +0.01 % FSO /K
SMR | 90x120 um | 100 x 140 ym | 90 x 120 ym
_ , MMR  45x40pm | 120x 130 ym 230 x 240 pm  (20x 1100+ 750x 1100 750 x 1100
Light spot diameter pm pm pm
51 EMR | 140 x 160 ym | 390 x 500 pm | 630 x 820 pm
smallest @ | 45 x40 pm 55 x 50 ym 70 X 65 um - - -
with 24 mm with 31 mm with 42 mm
Light source Semiconductor laser < 1 mW, 670 nm (red)
Laser class Class 2 in accordance with IEC 60825-1: 2014
Permissible ambient light © 20,000 Ix 7,500 Ix
Supply voltage 11...30VDC
Power consumption <2W (24V)
Signal input 1 x HTL laser on/off; 1 x HTL multifunction input: trigger in, zero setting, teach
Digital interface RS422 (16 bit)
Analog Output 4 ... 20 mA (16 bit, freely scalable within the measuring range)
Switching output 1 x error output: npn, pnp, push pull
Connection integrated cable 2 m, open ends, minimum bending radius 30 mm (fixed installation)
Mounting Screw connection via two mounting holes
Storage -20 ... +70 °C (non-condensing)
Temperature range - .
Operation 0 ... +50 °C (non-condensing)

Shock (DIN EN 60068-2-27)

15 g/ 6 msin 3 axes, 1000 shocks each

Vibration (DIN EN 60068-2-6)

20g/20...500 Hz in 3 axes, 2 directions and 10 cycles each

Protection class (DIN EN 60529)

IP67

Material

Aluminum housing

Weight

approx. 30 g (without cable), approx. 110 g (incl. cable)

Control and indicator elements !

Select button: zero, teach, factory settings; web interface for setup; 2 x color LEDs for power /
status

[1]
[2]
Sensors)
[3]
[4]
must be ensured.
[5]
[6]
[7]

optoNCDT 1220

Measuring rate 1 kHz, median 9

llluminant: light bulb

Factory setting 1 kHz, modifying the factory setting requires the IF2001/USB converter (see accessories)
FSO = Full Scale Output; the specified data apply to white, diffuse reflecting surfaces (Micro-Epsilon reference ceramic for ILD

The specified value is only achieved by mounting on a metallic sensor holder. Good heat dissipation from the sensor to the holder

+10 %; SMR = Start of measuring range; MMR = Mid of measuring range; EMR = End of measuring range

Access to web interface requires connection to PC via IF2001/USB (see accessories)
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Delivery

4 Delivery

4.1 Unpacking, included in delivery

1 Sensor ILD1220

1 Setup guide

1 Digital calibration protocol accessible via web interface
Accessories (2x M2 screws and 2 washers)

»  Carefully remove the components of the measuring system from the packaging and ensure that the goods are for-
warded in such a way that no damage can occur.

»  Check the delivery for completeness and shipping damage immediately after unpacking.
» If there is damage or parts are missing, immediately contact the manufacturer or supplier.

Optional accessories are listed in the appendix.

Return of packaging

Micro-Epsilon Messtechnik GmbH & Co. KG offers customers the opportunity to return the packaging of products pur-
chased from Micro-Epsilon by prior arrangement so that it can be reused or recycled.

To arrange the return of packaging, for questions about the costs and / or the exact return procedure, please contact us
directly at

info@micro-epsilon.com

4.2 Storage

Temperature range: -20 ... 470 °C

Humidity: 5 ... 95 % RH (non-condensing)
4.3 Structure of the serial number

Sensors in a new design have an extended measuring rate, a higher resolution D/A converter and an improved protection
class, see Chap. 3. They can be recognized by the serial number with the following structure:

e 10xxxxxx = ILD1220-10, ILD1220-25, ILD1220-50
e 40xxxxxx = 1LD1220-100, ILD1220-200, ILD1220-500

Serial numbers for sensors with the old design can be recognized by the following structure: JJMMxxxx (J = year, M =
month)

optoNCDT 1220 Page 11
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) Installation
5.1 Notes on operation
511 Reflectance of target surface

In principle, the sensor evaluates the diffuse portion of the reflections of the laser light spot.

Laser beam Laser beam Laser beam

Ideal diffuse reflection Direct specular reflection Real reflection

Tab. 5.1: Reflectance of target surface

Any statement about a minimum reflection factor is only possible with reservations, since small diffuse portions can be
evaluated even of reflecting surfaces. This is done by determining the intensity of the diffuse reflection from the CMOS
signal in real time and then controlling, see Chap. 3.2. However, a longer exposure time may be required for dark or shiny
objects, such as black rubber. The maximum exposure time is coupled to the measuring rate and can only be increased
by lowering the measuring rate of the sensor.

51.2 Error influences
51.21 Ambient light

The sensors are very good at suppressing ambient light thanks to their built-in optical interference filter. However, ambi-
ent light disturbances can occur with shiny measuring objects and at a reduced measuring rate. In these cases it is rec-
ommended to provide shielding against ambient light. This applies in particular to measurement work performed in the
vicinity of welding devices.

51.2.2 Color differences
Because of intensity compensation, color difference of targets affect the measuring result only slightly. However, such
color differences are often combined with different penetration depths of the laser light into the material. Different penetra-

tion depths then result in apparent changes of the measuring spot size. Therefore color changes in combination with pen-
etration depth changes may lead to measurement uncertainties.

51.2.3 Temperature Influences
When the sensor is commissioned a warm-up time of at least 20 minutes is required to achieve uniform temperature dis-
tribution in the sensor.

If measurement is performed in the ym accuracy range, the effect of temperature fluctuations on the sensor holder must
be considered.

Rapid temperature changes are not detected immediately due to the damping effect of the sensor’s heat capacity.

51.24 Mechanical vibrations

If resolutions in the ym range are to be achieved with the sensor, particular attention must be paid to stable or vibration-
damped sensor and target mounting.
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51.25 Movement blur

If the objects being measured are fast moving and the measuring rate is low, it is possible that movement blurs may re-
sult. Therefore, always select a high measuring rate for high-speed operations to prevent errors.

51.2.6 Surface Roughness

Laser-optical sensors detect the surface using an extremely small laser spot. They also track slight surface unevenness.
In contrast, a tactile, mechanical measurement, e.g. with a caliper gauge, covers a much larger area of the measuring

object. Surface roughnesses in the order of 5 um and more lead to an apparent change in distance with traversing meas-
urements.

A suitable averaging number can improve the comparability of the optical and mechanical measurements.

A

Ceramic reference surface Structured surface

iAh>5um

Recommendation for parameter choice:

Select the averaging number so that a comparably large surface area is averaged as for the mechanical measurement.
5.1.2.7 Angular influences

Target tilt angles around both the X and y-axis of less than 5° in the case of diffuse reflection only cause problems with
surfaces that produce strong direct reflection.

These influences are particularly important when scanning profiled surfaces. In principle, angular behavior during triangu-
lation is also affected by the reflectivity of the target surface.

B e
optoNCDT @
o/ AN,
X-axis Y-axis

= Angle  [——

Fig. 5.1: Measurement error caused by il angle with diffuse reflection

51.3 Optimization of measurement accuracy

Color strips ~ Direction of movement In case of rolled or polished metals that are moved
— past the sensor, the sensor plane must be arranged in

the direction of the rolling or grinding marks. The

same arrangement must be used for color strips.

Grinding or rolling marks
Fig. 5.2: Sensor arrangement for sanded or striped surfaces
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correct

v

-

Fig. 5.3: Sensor arrangement for holes and edges

5.2 Mechanical fastening, dimensional drawing

In case of bore holes, blind holes and edges in the
surface of moving parts, the sensor must be arranged
in such a way that the edge does not obscure the la-
ser spot.

The sensor is an optical system that measures in the ym range. If the laser beam does not strike the object surface at a

perpendicular angle, measurements might be inaccurate.

Ensure careful handling during installation and operation.

»  Mount the sensor using 2 M3 screws or the through bores for M2 with the screws from the accessories.

Bolt connection

0.5 Nm
Bolt length Screwing depth Screw Washer Tightening torque per
screw
Minimum ISO 4762-A2 ISO 7089-A2 Hu=012
mm mm 2 pieces Nm
20 5.0 M2 x 25 A2.2 0.5

Tab. 5.2: Mounting conditions for bolt connection

Direct fastening

4

1.0 Nm

ﬂ% — ) ) E———
min 4.8
Screwing depth Screw Tightening torque per
screw
Minimum Maximum ISO 4762-A2 #=0.12
mm mm 2 pieces Nm
4.8 8.5 M3 1.0

Tab. 5.3: Mounting condiitions for direct fastening

The bearing surfaces surrounding the through-holes (fastening holes) are slightly raised.

optoNCDT 1220
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i Mount the sensor only to the existing through-bores on a flat surface. Any type of clamping is not per-
mitted. Do not exceed torques.

46 (1.81) The indicated free space in the re-
40 (1.57) L 20(19) ception area, must be kept free of
N ~ foreign objects and ambient light
( d b f_rom other laser sensors at least un-
ﬁ @ til the end of the measuring range.
. OPtoNCDT  wdromreroy é
o 3 ©
Sl (12
U/ \)
5 3 7.50 )
(.20) (12) (3
z 7 4] . .
(28) Laser beam A: 2x M3 for direct fastening or 2x
M2 as through-bore for bolt connec-
; tion
é' Limits for free  — " |
space
N
& N
N .\\\ Keep this area free from
N \\ § other light sources and/or
AN their reflections
Y | 2(08) 8 (31)
Fig. 5.4: Dimensional drawing and optical clearance
ILD1220- 10 25 50 100 200 | 500 MR = Measuring range
MR mm 10 25 50 100 | 200 | 500 SMR = Start of measuring range
SMR mm 20 25 35 50 60 100 MMR = Mid of measuring range
EMR mm 30 50 85 150 | 260 | 600 EMR = End of measuring range
Y mm 10 21 28 46 70 190 FSO = Full scale output
5.3 Control and indicator elements
LED State Meaning LED state
Green Target within the measuring range Select key
Yellow Measuring object in the mid of the measuring range
red Error, e.g. measuring object outside the measuring
range, reflection too low
Off Laser switched off
LED Output Meaning LED
output
Green RS422 measured value output
Yellow The current output is switched off (data output web
interface).
red Measured value output current 4 ... 20 mA
Off Sensor off, no supply

The programmable Select button calls up the Reset, Teach or Zero setting functions. In the factory settings, the
Select button is only active 5 minutes after the supply voltage is switched on. It is then automatically locked.
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54 Electrical connections

5.4.1 Connection options for parameterization

Source Cable/Supply

Interface

Direct connection

Mlclk-o{’vsuou optoNCDT

PS 2020

Fig. 5.5: Connection example ILD1220

Direct connection

IF2001/USB

End device
"" 7o »’/ ________________ SPS
@

:sﬁ L
Ay
IF2035-PROFINET
IF2035-EtherNet/IP Ether\'et/IP’
IF2035-EtherCAT —_—

EtherCAT.

USB

Sensor supply is done by
peripheral.

The periphery devices can be connected to the connection braids, see Fig. 5.5. The IF2001/USB converter also provides
the supply voltage (24 VDC) for the sensor. The converter is powered, for example, by the optionally available PS 2020

power supply unit.

Periphery device Sensor channels Application/end device
IF2001/USB, RS422-USB converter a PC
IF2035-PROFINET / -EtherNet/IP / -EtherCAT a PLC

PLC, ILD1220 or similar

Function input: Trigger

Button, key, PLC and the like

Laser On/Off switching input

Tab. 5.4. Max. sensor channels on the periphery devices

54.2 Pin assignment

The shielding of the cable is connected to the sensor housing. The sen-
sor cable is not qualified for drag chain use. One end is molded onto

the sensor, the other end has braids with ferrules.

Fig. 5.6 ILD1220 with open ends

Signal Wire color Explanation Comments, circuitry

Sensor Cable
RS422 Rx+ Green Serial input Internally terminated with 120 ohms
RS422 Rx- Yellow
RS422 Tx+ Gray Serial output Terminate with 120 ohms at the receiver
RS422 Tx- Pink
V. Red Operating voltage 11 ...30 VDC, typ. 24 VDC, P<2 W

optoNCDT 1220
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Signal Wire color Explanation Comments, circuitry
Sensor Cable

Laser on/off Black Switching input Laser active when the input is connected to GND

Function input Purple Trigger, zero, teaching

Error Brown Switching output Imax = 100 mA, U,.x = 30 VDC
Programmable switching characteristic: (NPN, PNP, Push-
Pull)

lout White 4..20mA Roaq = 250 ohms results in Ugyr 1...5Vfor V,>11V
R\0ad = 500 ohms results in Ugyr 2 ... 10 V for V, > 17V

GND Blue Reference ground Supply and signal ground

Connector housing Shield Sensor housing Connect to potential equalization

543 Supply voltage

Nominal value: 24 VDC (11 ... 30V, P<2 W).

»  Only turn on the power supply after wiring has been completed.
»  Connect the "red" and "blue" wires on the sensor to a 24 V power supply.

. 1—---- | Wire color Power supply
1
30VDC mo | Rec -
‘|'_<:)—‘L ! Blue Ground
I
I

Tab. 5.5: Supply voltage connection

Voltage supply only for measuring devices, not to be used for drives or similar sources of impulse interference at the
same time. Micro-Epsilon recommends using an optional available power supply unit PS2020 for the sensor.

544 Turning on the Laser

The measuring laser on the sensor is switched on via an HTL switching input. This is advantageous when it comes to
switching the sensor off for maintenance work or the like. Both a switching transistor with an open collector (for example
in an optocoupler) and a relay contact are suitable for switching.

i The laser remains switched off as long as the black and blue wires are not electrically connected.

ILD1220

Type 2 Wire color

Vi

blue

Fig. 5.7: Basic circuit for switching on the laser

An external resistor is not required for current limitation. For permanent "Laser on", the "Black" and "Blue" wires must be
connected.

Response time: The sensor needs approx. 1 ms until correct measurement data is sent after the laser is switched on
again.

545 RS422 connection with USB converter IF2001/USB

For the connection between sensor and PC, the lines must be crossed.
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i Only disconnect or connect the sensor to the USB converter when the power is switched off.

Sensor Terminal device I
Signal Sensor Cable fg;g(‘)’?/’:}esrg?pe M e
rom Mi- 24VDC i},
oro-Epsilon @ L %: ::\’< Symmetric differential signals acc. to
GND Blue GND Mulifunction ) EIA-422, not electrically isolated
Tx - Pink RX - o e oS from supply voltage.
Converter Rx — %n Use a shielded cable with twisted
TX + Gray Rx + @ :ii 9 /> wires.
Rx - Yellow Tx - Status T+ Aok
Rx + Green Tx + E =

Tab. 5.6. Pin assignment IF2001/USB
54.6 Analog output
The sensor provides a current output of 4 ... 20 mA.
i The current output must not be operated permanently in short-circuit mode without a load. Continuous

short-circuit operation leads to thermal overloading and thus causes the output to switch off automati-
cally.

»  Connect the "white" and "blue" wires on the sensor to a measuring device.

Sensor [ TILD1220 _1white fout Uout With the adjacent circuit, you receive an
Signal Sensor Cable = analog voltage at the output in the
range from 1 ...5V.
lour White R =250 Ohm:
GND Blue Uoyr1...5Vfor V,>11V
R =500 Ohm:

Uoyr 2 ... 10V for V, > 17V

Tab. 5.7: Wiring for voltage output

547 Multifunction input

The multifunction input enables the triggering, zeroing and teaching functions. The function depends on the programming
of the input and on the timing of the input signal.

Wire color Input is not electrically separated.

24V logic (HTL):

Low level =2V

High level = 8 V (max 30 V)

Internal pull-up resistor, an open input is detected
as High.

Connect the input to GND to trigger the function.

Type 2

A

10k

—

L

Fig. 5.8: Basic circuit for multi-function input

|
|
\
\
|
|
violet } D
|
\
\
|
|

548 Switching output

The switching behavior (NPN, PNP, push-pull, push-pull negated) of the switching output (error) depends on the program-
ming.

The NPN output is suitable, for example, for adaptation to TTL logic with an auxiliary voltage Uy = +5 V. The switching
output is protected against reverse polarity, overload (< 100 mA) and excessive temperature.
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Output is not electrically separated.
24V logic (HTL),

/max = 100 mA,

Unmax = 30 V saturation voltage at
[ max = 100 mA:

Low < 2.5V (output - GND),

High < 2.5V (output - V,)

'NPN_ |

Fig. 5.9: Basic circuit for switching output

Switching behavior

Name Output active (error) Output passive (no error)
NPN (Low side) GND approx. + Uy

PNP (High side) V. approx. GND

Push-pull 7 GND

Push-pull, negated GND V.

Tab. 5.8: Switching output behavior

Activates the switching output when there is no measuring object, when the object is too close/far or when no valid meas-
urement value can be determined.

549 Sensor cable

Fig. 5.10: ILD1220 with open ends

» Do not bend the sensor cable more tightly than 30 mm (immovably routed) or 60 mm (movable).

i The permanently connected sensor cables are not suitable for drag chains.

i Unused open cable ends must be insulated or bluntly cut to protect against short circuits or sensor mal-
functions.

»  Avoid excessive pull on the cables. If a cable of over 5 m in length is used and it hangs vertically without being se-
cured, make sure that some form of strain relief is provided close to the connector.

»  Connect the cable shield to the potential equalization (PE, protective earth conductor) on the evaluator (control cabi-
net, PC housing) and avoid ground loops.

»  Never lay signal lines next to or together with power cables or pulse-loaded cables (e.g., for drives or solenoid
valves) in a single bundle or duct. Always use separate ducts.

Recommended strand cross-section for self-made connection cables: = 0.14 mm?.
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6 Operation
6.1 Getting Ready for Operation

» Install the optoNCDT 1220 as per the instructions in the Setup Guide, see Chap. 5.
»  Connect the sensor to downstream display or monitoring units and the power supply.

The laser diode in the sensor is only activated if pin 8 is connected to pin 12 at the laser on/off input, see Chap. 5.4.4.

After switching on the supply voltage, the sensor runs through an initialization sequence. This is indicated by the momen-
tary activation of all LEDs. After initialization has been completed, the sensor sends a "->" via the RS422 interface. Initiali-
zation takes a maximum of 10 seconds.

During this time, only the Reset or Bootloader command is executed via the Sselect button.
The sensor requires a warm-up time of typically 20 minutes for reproducible measurements.
If the output LED is off, no power is being supplied.

If the state LED is off, the laser light source is switched off.
6.2 Parameterization via web interface

6.2.1 Requirements

A web server is implemented in the sensor; the web interface contains, among other things, the current settings of the
sensor and the peripherals. Operation is only possible as long as there is an RS422 connection to the sensor. The sensor
is connected to a PC/notebook via an RS422 converter, the supply voltage is applied.

sensorTOOL by Micro-Epsilon is software that you can use to apply settings to the sensor and to view and document
measurement data.

You can find these online at https://www.micro-epsilon.de/fileadmin/download/software/sensorTOOL.exe.

You need a web browser compatible with HTML5 on a PC/notebook.

> Click on the sensor button.

Connections @

Sensor group

optoMCDT e
Sensor type
optoMCDT ILD1220 -
Sensor

Scan Options

D Show results of similar sensars, too
Search serial interfaces

[ Quick scan R5485

|:| Enable logging

The program searches for connected sensors of the ILD1220 series on the available interfaces.

»  Select a desired sensor. Click the Open Website button.
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L, sensorTOOL 99141 @

sensorTOOL ... ersian
English Q
Search Results (1)
Connections O
optoNCDT ILD1220 Raw Parameter View
Sensor group
Parameters
optoNCDT e Q start Data Acquisition

Port number: CoM3

Sensor type /
Baud rate: 921600
optoNCDT ILD1220 ~ “ i
Serial number controller: 18110036 Open Website

Senjsor Software version: 001.062
\ Configure baudrate

[] Show results of similar sensars, too
Search serial interfaces
[ Quick sean RS485

Scan Options

[] Enable logging

Load sensor protocol 0

S
&

@ Ready |

Fig. 6.1. Utility for sensor search and start web interface

6.2.2 Access via web interface

»  Start the sensor's web interface, see Chap. 6.2.1.
Interactive web pages for configuring the sensor now appear in the web browser.

The appearance of the web sites can change depending on the functions. Each page contains parameter descriptions
and tips on completing the web page.

The sensor is active and supplies measured values at a low output rate.

¢ @ @ 12700161112 o e @ 1y @ =

Serial number 18110036

Option 000
Measuring range 10.00mm OptONCDT1220 MICRO-EPSILON
[ save settings o
Measurement configuration
Distance Status
Measuring task
D F3.2551 3.331 mm

Signal quality

Hardware information

Description Value
Inputs Name ILD1220
Signal processing Serial number 18110036
Option 000
= wn| Measuring rate Article 4120260
- ke Cable head Wire
Eror handiing Measuring range 10.00mm
7 Error output, no value Version 001.039
Boot-version 001.008
Ml Output trigger
2 Inactive BuildID 543
Timestamp 20190211_104540

Outputs

System settings

The order of the menu items corresponding to the internal signal processing in the sensor.

Fig. 6.2: First interactive web page after calling up the web inferface

Click on the button in the Measurement configuration area to switch between the saved configurations. In the
delivery state, the Standard preset is set. Individual user programs can be permanently stored in a so-called setup.
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Stored configurations

Presets
Standard preset The measurement configuration is factory-set for ceramics
V Standard and metals.
Setups
Do 1.3433 Setup(s) Individual measurement settings can be saved in a setup and
D activated in the sensor at any time.

If you are working with the Standard preset, you can change the settings using the Signal quality slider.

Signal quality Averaging Description
Balanced Inthe Signal quality area, you can switch between three
il Moving, 64 values default settings (balanced, dynamic and without averaging)
W‘-“"kHZ Dynamic with a mouse click.

Median, 9 values

without averaging
The System settings area shows the current settings for e.g. unit and access authorization in blue.

i i After programming, save all settings permanently to a parameter set so that they will be available
again the next time you switch on the sensor. To do this, use the Save settings button.

6.2.3 Calibration protocol

In the menu item Info, you will find
the calibration protocol for download under Down-
Operating instructions load / Information.

Download / Information

Calibration protocol

6.3 Programming via ASCIl Commands

As an additional feature, you can program the sensor via an ASCII interface, physically RS422. For this purpose, the sen-
sor must be connected to a serial RS422 interface using a suitable interface converter, see Chap. 14, to a PC/PLC.

i Observe the correct RS422 basic setting in the programs used.

After the connection has been established, you can transmit commands listed in the Appendix, see Chap. 16, to the sen-
sor using a terminal program.

6.4 Time response, measurement value flow

The sensor requires 3 cycles to measure and process without triggering:

The cycle time is 1000 ys at a measuring rate of 1 kHz. The measured value N is available at the output after three cy-
cles. The delay time between detection and start of output is therefore 3000 ps. As the cycles are processed in parallel,
the next measured value (N+1) is output after a further 1000 pus.
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7 Set sensor parameters, web interface

71 Preliminary remarks about the setting possibilities

There are different ways to parameterize the sensor:

¢ Using the web browser and the sensor web interface
e With ASCII command set and terminal program via RS422

i If you do not permanently save the programming in the sensor, the settings will be lost after the sensor
is switched off.

Legend of the menu structure:
Fields with gray background require a selection. Fields with dark border require entry of a value.

7.2 Overview of parameters

You can set or change the following parameters in the optoNCDT 1220, see Settings tab.

Inputs Multi-function input, button function
Signal processing Measuring rate, error handling, triggering (data output)
Outputs RS422, analog output, switching output
System Settings Unit on website, key lock, load & save, import & export, access authorization, reset sensor (factory set-
tings)
7.3 Inputs
7.3.1 Overview of functions

»  Switch to the Inputs menu.

Multifunction input | Zero High / Low Defines the function of the switching input. The trigger influences the

T LT oulput of a measured value. Zeroing sets the output value to half the
99 : g analog output value. Teaching scales the analog output. HTL is de-

Teaching fined as the active input level.
Disabled

Key function Zero Defines the function of the sensor button.
Teaching Inactive means key lock.
Disabled

7.3.2 Zeroing

The zeroing function sets the output value to half the analog output value or to zero (digital value in the web interface).
This shifts the output range. This feature can be useful, for example, when several sensors carry out measurements si-
multaneously in thickness and planarity measurements.

Zero setting is used to compensate for mechanical tolerances in the measurement setup of the sensors or for relative
measurements. When setting a zero, the sensor characteristic is moved in parallel.

Zeroing procedure:

»  Place measuring object and sensor into their desired positions to one another.
»  Trigger the zero setting function via the hardware input or the button on the sensor.

After zeroing, the sensor provides new measurement values relative to the measured value during zeroing.
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i Zeroing requires a measuring object in the measuring range.
zeroing affects the analog and digital outputs.

7.3.21 Zeroing with the Select button
Measuring ‘Key ‘Key

iselect iselect‘

rKSOms...<Ss§ ﬂ

tg  <5min ty  2s iy
Fig. 7.1: Flowchart for zeroing, keySelect

i The key selectFis locked after 5 minutes according to the factory setting. You can deactivate the key
lock via the web interface, for example, see Chap. 7.6.3.

The state LED lights up green, red, yellow, depending on the position of the measuring object. If the State LED is red,
zeroing is not performed, flashing frequency 8 Hz for 2 s.

Measuring ' Key
! select

’—)53...<103

tg <5 min t1  2s iy

Fig. 7.2: Flowchart for resetting zeroing

The zero setting function can be used several times in succession. A pause of 1 s is required between repeating the
function Zero setting. The zero setting function can also be combined with the multifunction input.

7.3.2.2 Zeroing via hardware input

Measuring 'violet wire 'violet wire

T 30ms...<3s T

tg  2s te ty 2s ts
Fig. 7.3: Flowchart for zeroing (hardware input)

i A pulse is possible at the function input of the violet wire of the sensor cable. Details about the hard-
ware input can be found in the electrical connections, see Chap. 5.4.7.

The LED state lights up green, red, yellow, depending on the position of the measuring object. If the State LED is red,
zeroing is not performed, flashing frequency 8 Hz for 2 s.

[8] The select key has no effect because the key lock is active.
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Measuring © violet wire

’—/55 ..<10s

Fig. 7.4 Flowchart for undoing zeroing

The zero setting function can be used several times in succession. A pause of 1 s is required between repeating the
function Zero setting. The Zero setting function can also be combined with the Sselect button.

7.4 Signal Processing

7.41 Preliminary remark

»  Switch to the Signal processing menu in the vertical navigation bar.
Information on the selected setting is shown on the right-hand side of the display.

All settings are applied immediately.

7.4.2 Measuring rate

The measuring rate indicates the number of measurements per second.

»  Select the required measuring rate.

Measuring rate 250 Hz/500 Hz/ 1 kHz/2 kHz | Use a high measuring rate for bright and mat measuring objects.
Use a low measuring rate for dark or shiny measuring objects (e.g.
black painted surfaces) to improve the measurement result.

At a maximum measuring rate of 1 kHz, the CMOS element is exposed 1000 times per second. The lower the measuring
rate, the longer the maximum exposure time.

The measuring rate is set to 1 kHz at the factory.

7.4.3 Error Handling

The error handling function regulates the behavior of the analog output and RS422 interface in the event of an error.

Error Handling Error output, no measured value = The analog oufput supplies 3 mA instead of the measured value.
The RS422 interface outputs an error value.
Hold last value infinitely The analog output and RS422 inferface remain on the last valid val-
ue.
Hold last value 7..1024 Value

If no valid measured value can be determined, an error is output. Alternatively, if this interferes with further processing,
the last valid value can be held, i.e. output repeatedly, for a certain amount of time. After the selected number of cyc