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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
‘ /\ CAUTION ‘ Connect the power supply according to the regulations for electrical equipment.

e Risk of injury
e Damage to or destruction of the sensor

’ NOTICE ‘ Avoid shocks and impacts to the light source and receiver.

e Damage to or destruction of the light source/receiver

Protect the cables against damage.

e Failure of the measuring device

The supply voltage must not exceed the specified limits.

e Damage to or destruction of the sensor

Avoid damage (scratches) to the protective windows of the light source and receiver through unsuitable
cleaning methods or cleaning agents.

e |naccurate or incorrect measurements

Do not touch the protective windows of the light source and receiver. Immediately wipe off any finger-
prints.

¢ Inaccurate or incorrect measurements

Avoid constant exposure of light source and receiver 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

1.3.1 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).

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:

optoCONTROL 2700 Page 7



Safety

e S1 2016 No. 1091 ("EMC")
e S12012 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 sensor is designed for use in industrial and laboratory environments.

It is used for

Measuring distance, position, geometry, and thickness

Monitoring Quality and Checking Dimensions

The sensor must only be operated within the limits specified in the technical data.

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
i The protection class is limited to water (no penetrating liquids, detergents, or similar aggressive media).

Optical windows are excluded from the protection class. This is because soiling of the windows will cause impairment or
failure of the function.

Temperature range:

- Operation: 0..+50°C

- Storage: -20 ... 470 °C

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

optoCONTROL 2700 Page 8
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2 Functional principle, technical data

2.1 Description
The optoCONTROL 2700 is a high-resolution, two-sided telecentric micrometer for measuring dimensional quantities —
such as diameters, gaps, positions, and segments — using a shadow-casting or light section process.

The sensor consists of a light source and a receiver, which are electrically connected via an eight-pin cable. A mounting
rail forms the mechanical connection between the light source and receiver.

The sensor offers a high measuring rate with accuracies in the micrometer range. This enables precise measurements to
be achieved even in the context of fast processes.

When using the sensor to determine a diameter, tilted targets in the xy direction will lead to distorted measurement re-
sults. The active tilt correction feature corrects this error during operation at the full measuring rate.

All evaluation takes places inside the receiver.

e ]
optoCONTROL

Light source Mounting rail  Target Receiver

Fig. 2.1: The optoCONTROL 2700 sensor

2.2 Functional Principle

The sensor relies on the shadow-casting principle and contactlessly measures the dimensions of a target or the position
of an object’s edge.

The light source uses a high-quality telecentric optical system to produce a collimated light beam. The light source is
aligned with the receiver, where the transmitted light hits an image matrix after passing through a telecentric lens. If a
target is located between the light source and the receiver, part of the light is obstructed and does not hit the image ma-
trix.

Dark patches or shadows are detected on the image matrix. In this way, it is possible to detect edge positions and to
evaluate dimensional quantities obtained from the shadow — such as diameters, gaps, and positions — as well as multiple
segments.

Neither the light source nor the receiver contain any moving parts, making the sensor virtually wear-free.

Light source Receiver
Collimated light beam
EMR
. SMR
Target Image matrix

Fig. 2.2: opfoCONTROL 2700 measuring principle
The search direction defines the starting point for an edge definition and, in turn, the numbering/order.

e Standard: Search begins at SMR (start of measuring range)
* Inverse: Search begins at EMR (end of measuring range)

optoCONTROL 2700 Page 9
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Falling edge measuring program: The sensor searches for a light-dark transition.

Light source oy Light source
o) 3
2 C
8 g
S L EMR 8 LI 1 | ewmr
3 S Edge A
— | o
T|D o
ol s MMR G| O MMR

o=
12 n|E
Qg BEELISSSEEE Edge A
® D |_—'——SMR - SMR
n| | n
Measurement programm
A Falling edge A

Fig. 2.3: Edge assignment with falling edge measuring program

Rising edge measuring program: The sensor searches for a dark-light transition

Light source

Light source
g EMR &EMR
ST 1 1 EdgeA
MMR MMR
o  Edge A

n| | n

/]_‘/ Measurement programm
Rising edge /]

Fig. 2.4: Edge assignment with rising edge neasuring program

Search direction edge

Search direction edge
Inverse

Standard

i The search direction and measurement direction parameters in the measuring program (da-
ta acquisition) affect the analog and digital outputs by changing the edge assignment.

2.3 Block diagram

opbc20 h
T ———"

‘ Web interface <—H—~

‘ . ¢ H Input_/O_utput

| e ey =] Soralprocessor - D0

Switching outputs
| |

‘ \ Power supply i +24 VDC

| | _Receiver _

- _

Fig. 2.5: Block diagram of the ODC2700 sensor
The integrated controller evaluates the image matrix and outputs the measured values via analog or digital interfaces.

Various parameterization methods are available, including a web interface (Ethernet) and ASCII commands.
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24

Functions

The optoCONTROL 2700 sensor supports the following functions:

2.5

Edge measurements using a shadow-casting process (edge light-dark; edge dark-light)
Diameter, width, gap width measurement

Any segment layers or widths

Freely selectable edges

Reversible counting direction

Calculation of center axes between edges

Counting of edges and segments (pins or gaps)

Online chart with user levels via web interface

Ethernet

Data logger function

Limitation of the measuring range (for masking out protruding machine parts)
Triggering and synchronization

Adjustable switching thresholds

Statistical values, such as min./max., peak-to-peak, and various types of averaging
Simultaneous output of up to 8 segments, 16 edge positions, and their center axis
Setup mode via web interface

Operating modes

A preset is a predefined configuration of settings that achieves the best results for the selected measurement task.

Preset
Strip edge

Edge A
-14,72416 mm

Measuring rate
2.50 kHz

Measurement program

Measurement program:
Falling edge

=
S

Search direction:
Standard

Measurement direction:
Standard

| Intensity [%)

0 Rail (down) 25 50
Range [%]

Edge A
-4,54227 mm

Measuring rate
2.50 kHz

Measurement program

Measurement program:
Rising edge

o
S

Search direction:
Standard

Measurement direction:
Standard

| Intensity [%]

0 Rail (down) 25 50

Preset
Wire measure-
ment

Edge A
4.55498 mm

Edge B
5.35302 mm

Diameter

0.79804 mm

Measurement program

Measurement program:

Diameter PEAK_A PEAK B

=]
S

Search direction:
Standard

Measurement direction:

| Intensitat [%]

Standard 0 50 75 100

Open (top)

optoCONTROL 2700

Sets the controling and
measurement of strip edges,
such as paper, glass, sheet
metal or film. The signal
quality should be adapted to
the material (paper webs -
high averaging, sheet metal
webs - median, film - low
averaging).

Measurement direction
Determines the reference
point of the measured value
standard: measures the posi-
tion from the MMR (m mid of
measuring range) towards
the mounting rail

reverse: measures the posi-
tion from the MMR (mid of
measuring range) towards
the EMR (end of measuring
range)

Measuring a thin, fast-mov-
ing object (e.g. wire). Signal
and video averaging are dis-
abled. The measurement
provides the current meas-
urement value at all times
and is therefore insensitive to
vibrations

Page 11
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Preset
Diameter

Preset
Contour meas-
urement

Preset
Multi-segment

Preset
Gap measure-
ment

Further information on selection and programming can be found in the measuring programs

optoCONTROL 2700

Measurement program
Measurement program:
Diameter

Search direction:
Standard

Measurement direction:
Standard

Measurement program
Measurement program:
Diameter

Search direction:
Standard

Measurement direction:
Standard

Measurement program

Measurement program:
Diameter

Search direction:
Standard

Measurement direction:
Standard

Measurement program
Measurement program:
Diameter
Search direction:
Standard
Measurement direction:
Standard

Edge A Edge B Diameter
1.60568 mm 11.79993 mm 10.19425 mm
PEAK_B
100  q oy
[ | |
= | |
£ . L
g | |
£ | |
0
0 75 Open (mp)TOO
Edge A Edge B Diameter
-13.46676 mm -11.38071 mm 2.08605 mm
PEAK_A PEAK_B
100 e — — — — i P
[ | |
i | |
g | ____ T (.
2 | |
£ | |
0 L
0 25 50
Range [%]

1: Edge A 1: Edge B 1: Diameter
-15.97021 mm -10.03696 mm 5.93325 mm
1: Edge A 1: Edge B 1: Diameter

2.36926 mm 2.83383 mm
100 - e B
—_ | |
& ! |
=2 | |
Z R e B [
£ | |
0
0 25 50
Rail (down) Range [%]
Edge A Edge B Diameter
-18.06951 mm 4.00200 mm 22.07151 mm
PEAK_A PEAK B
100 e e e
—_ | |
= | |
= Y S
2 | i
£ | |
0 - .
0 25 50
Rail (down) Range [%]

For measuring the diameter
of cylindrical objects (e.g.
dowel pins, bolts, bar stock,
pipes, hydraulic lines). The
tilt angle of the object in rela-
tion to the measurement
plane is compensated for in
real time by the active tilt cor-
rection.

For measuring component
contours on a stepped turned
part. The lower edge (A), up-
per edge (B), center axis (C),
diameter (D) and the encoder
value are detected.

Simultaneous measurement
of several objects in the
beam path, e.g. strips or
wires, or targeted detection
of segments selected by the
user. The individual definition
of user and application-spe-
cific segments is possible.
The Multi-segment preset en-
ables individual assignment
of the edges to each other.
Detailed information is avail-
able in the Advanced settings
chapter.

Measures the gap between
two objects. The width of the
gap and the angular devia-
tions of the gap edges (AT
and BT) are output. Applica-
tion in rolling systems such
as calender rolls.
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2.6 Technical data
Model ODC 2700-10 Ethernet ODC 2700-40 Ethernet
Measuring range 10 mm 40 mm
Min. target size ["! 0,05 mm (0,03 mm) 0,3 mm (0,1 mm)
Distance light source - receiver 300 mm 300 mm (Option002 = 400 mm)
Measuring distance target - receiver 150 (¥2,5) mm 150 (£10) mm (Option002 = 200 (+10)
mm)

Sampling rate @ 15.0 kHz
Measuring rate ¥ 5.0 kHz
Exposure time 8.5 us
Resolution F! 10 nm
Linearity <0.5umm <1um#@
Repeatability (6 <0.03 uym <0.1um
Light source LED turquoise 508 nm (blue-green)
Laser class no laser, LED according to DIN EN no laser, LED according to DIN EN

62471 risk group 1 62471 risk group 0
Permissible ambient light 30,000 Ix indirect; 5000 Ix direct irradiation
Supply voltage 11...30VDC
Max. current consumption <1A
Signal input 3x inputs optionally for encc;c\j;:éﬁee;oo%o\il?;, rrne::lj,) trigger; light on/off (can be
Digital interface © Ethernet, RS422 (up to 2 MBaud) EtherCAT, EtherNet/IP, PROFINET
Analog output 0..10VDC /4 ...20 mA (16 bit, freely scalable within the measuring range)
Switching output 3 outputs, optionally for errors and 2x limit values, not electrically separated 24V

logic (HTL), high level depends on operating voltage Switchable TTL level
Digital output Synchronization
Connection Light source integrated cable 0.8 m, with 8-pin M8 socket for power supply
Receiver 8-pin M12 plug for light source supply,
12-pin M12 socket for power supply, sync. and RS422,
4-pin M12x1 socket for Ethernet or fieldbus,
17-pin M12 plug for analog, outputs (errors, limit values) - inputs (trigger/encoder)
Mounting integrated mounting rail with mounting holes
Storage -20 ... +70 °C
Temperature range "% -
Operation 0..+50°C

Shock (DIN EN 60068-2-27) 15 g/ 6 msin XY axis, 100 shocks each
Vibration (DIN EN 60068-2-6) 29/20...500 Hzin XY axis, 10 cycles each
Protection class (DIN EN 60529) IP67
Material Aluminum housing

[11 Value in brackets related to the mid of the measuring range

[21 Number of measurements taken per second

[8] Number of measured values that are output at the sensor interface

[4] With video averaging switched on = 3 x 8.5 us exposures per measurement
[5] Numerical resolution of the output measured values

[6] The data applies to a 95% confidence interval for diameter measurements with an average of 1024 values over a period of 5
minutes in a temperature-stabilized environment after a warm-up time of 45 minutes.

[71 Measured with 2 mm testing pin at a measurement distance of 150 mm in measuring field 1 (Z=£0.5 mm) linearity < 0,5, in meas-
uring field 2 (Z=£1.5 mm) linearity < 1 ym, in measuring field 3 (Z=£2.5 mm) linearity < 2,5 ym

[8] Measured with 2 mm testing pin at a measurement distance of 150 mm in measuring field 1 (Z=+2.5 mm). In measuring field 2 (Z=
+10 mm) linearity < 3 ym - 95% confidence interval

[9]1 EtherCAT, PROFINET and EtherNet/IP: Connection via interface module (see accessories) directly in the sensor "on board"
[10] Relative humidity % 5 ... 95 (non-condensing)
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Model ODC 2700-10 Ethernet ODC 2700-40 Ethernet
Weight Light source approx. 400 g approx. 500 g
Receiver approx. 900 g approx. 1400 g
Mounting rail approx. 1000 g approx. 1000 g

Measuring programs

Diameter / gap / segment measurement / edge measurement with rising or falling
edge / search and measurement direction / additional detection of edge positions
and center axes

Presets

Strip edge / wire measurement / (outer) diameter incl. inclination correction / con-
tour measurement incl. encoder value / Multi-segment as well as roller, gap and
angle measurement

Control and indicator elements

4x LED (power, status, link, speed) Website: Tilt angle correction, contamination
display, 6 application-specific presets, freely selectable averaging, data reduction,
8 editable user programs, measured value time diagrams, measured value display
in mm / inch, video signal, set-up mode with measuring line and measuring object;
menu language German, English an others

Special features

Including "sensorTOOL" software for data acquisition and processing, "MedaQLib"
programming database

optoCONTROL 2700
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Delivery

3 Delivery

3.1 Unpacking, included in delivery

1 light source with pigtail
1 receiver

1 mounting rail

1 setup guide

¢ 1 acceptance report

The light source and receiver are mounted on the mounting rail as a single unit.

»  Carefully remove the components of the sensor from the packaging, handling them in such a way that no damage
can occur.

i Do not touch the optical windows. Soiling of the optical windows will impair the functionality.

»  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.

3.2 Storage
Temperature range: -20 ... 470 °C
Humidity: 5 ... 95% RH (non-condensing)
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4 Installation and assembly

41 General

The optoCONTROL sensor is an optical system used to measure in the ym range.

i Ensure careful handling during installation and operation.

Do not touch the optical windows.

NOTICE o .
> Functionality impaired due to soiling.
No sharp or heavy objects should be allowed to affect the cables. Avoid folding the cables.
> Damage or destruction of the cables, failure of the measuring device.
Observe the minimum bending radii of 60 mm.
Only attach the sensor using the existing holes on a flat surface. Any type of clamping is not permitted.
> |Inaccurate or incorrect measurements
The connection cables between the light source and receiver and the Ethernet cable are not drag chain-
compatible.
4.2 Light Source and Receiver
4.2.1 Dimensions
3x M4 3x M4
L_J #674 L_J #674
72 (2.83) 308 (12.1) 144 (5.67)
Measuring range 40 (1.57) A
[Measuring range 10 (.394) EMR g
5 g J N
NE] I =
= ~ g Light curtain SMR
Jlai
ey Light source Receiver
80 (3.15) 300 (11.8) 152 (5.98)
Measurement
plane 22 (.87)
:J “ @ l 7@ 1~} = 1~} 1 1 § g
o | ©© | Dol £ T2
532 (20.9) 15.3 (.60)
658.5 (25.9)

Fig. 4.1: Dimensional drawing light source and receiver ODC2700-10, ODC2700-40, dimension in mm

optoCONTROL 2700
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3x M4 3x M4
L 19674 LI 8674
72 (2.83) 408 (16.1) 144 (5.67)
;7’ Measuring e
range 40 (1.57) EMR g
3 3 = 2 =
S e - < o
g =3 ) by —
=] ~|5 } Light curtain SMR
I i _
Nlo Light source Receiver
2= 566 (22.3)
80 (3.15) 400 (15.7) 152 (5.98)
Measurement
plane 22 (.87)
~ = = = 1
| Y | 25
g I 20 | . ‘ 3
632 (24.9) 15.3 (.60)

Fig. 4.2: Dimensional drawing light source and receiver ODC2700-40(002), dimensions in mm

4.2.2 Mounting on mounting rail

The sensor unit — comprising the light source, receiver, and mounting rail — is preassembled.

The mounting rail ensures that the components are correctly aligned with one another.

Measurement Measuring distance 150 (5.91)
plane 22 (.87) 250 (9.84)
185 (7.28)
g g
g |
‘ .. =]
I oot 6 0
& ©— il e | @ _€ — . 1
4x 96.6 4x M5 4x M5
L 011764 L1 99.574 L 0874
140 (5.51)
280 (11.0)
532 (20.9)
658.5 (25.9)
490 (19.3)
0.04
94D7 (:0,03>®V3 004
< LA g4D7 (+0_03>®V3
— <)
2, 82 0
o e 5 @A° @
[ I I I
ox e S\ SR *%+l4—*@—79 & ) o
Losiovisl || s, |8 §
o @
1 (.43_1‘ @2) el 383.5 (15.1) 60 (2.36)

Fig. 4.3: Dimensional drawing of light source and receiver ODC2700-10, ODC2700-40 with mounting rail, dimensions in

mm

optoCONTROL 2700
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Measurement Measuring distance 200 (7.87)
plane 22 (.87) 250 (9.84)
185 (7.28)
gl | o 8§ _soals &
% S = 40 Z
) N 2 & (1.57)“ 2
T — T ]
] BT IO i —
O © ‘
= K] = n
4x 96.6 | 4x M5 4x M5
L o11v64 L1 99.574 L 108 4
140 (5.51) ‘
280 (11.0)
632 (24.9)
490 (19.3)
0.04
= 94D7 (:0.03>®V3 o0t
=  _ 24D7 (+o.03>®V3
| |
o . Q@ : — = = = Q @ |
" @) & i (o)} re ©) 074@ X .‘. —
6X I N l -
L 8.10713 ] ]
57 e s
(2.24) 483.5 (19.04) 60 (2.36)_|
11 (43)

Fig. 4.4: Dimensional drawing of light source and receiver ODCZ2700-40(002) with mounting rail, dimensions in mm
i The mounting rail must be attached without bending or twisting it.

A horizontal measurement setup is preferable because it results in less soiling of the optical windows.

Mounting rail, standard mounting

»  Preferably mount the mounting rail flat on the four M5 mounting holes, colored blue.

g _ 805 &
= 40 ‘ 2
N ©
T T T = = = T
I 10 T o]
- - *:%:‘:F* - - T |
5 ® © . FT @ _©ul 3
[ i | (= n
I 4x M5
L1 9874
140 (5.51)
280 (11.0)

Fig. 4.5: Dimensional drawing of mounting rail ODC2700-10, ODC2700-40, standard mounting

g 80615 _ =
= 40 e
- : & (1.57) e — —
I e s s
_ @M,i 1%@ ;@ﬁ — -
I 4x M5
L 1e8 4
140 (5.51)
280 (11.0)

Fig. 4.6. Dimensional drawing of mounting rail ODC2700-40(002), standard mounting

Mounting rail, optional mounting

»  Mount the mounting rail flat on the four mounting holes M5, colored blue or
»  Mount the mounting rail flat on the four 6.6 mounting holes, colored blue.
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wn
N~

9(.

T T ha = = = ‘
@4 L +04 & ©
T el T e 9]
O I i o S - @Geonr—_ i
4x 6.6 I 4x M5
L1 #11764 L 1989574
140 (5.51)

Fig. 4.7: Dimensional drawing of mounting rail ODC2700-10, ODC2700-40, optional mounting

250 (9.84) |
185 (7.28)

25 (.98)
9(.75)

-“ \z - 557 ‘_77 © v;J.:;‘i@ & @ ] T ]
ﬂt - o} ot T Qe L

4x 96.6 I 4x M5
L1 #1164 L 199.574

Fig. 4.8: Dimensional drawing of mounting rail ODC2700-40(002), optional mounting

4.2.3 Free mounting

Micro-Epsilon recommends initially mounting the sensor with the mounting rail attached. Once the sensor has been
mounted, this rail can be removed.

Only attach the light source and receiver using the existing holes on a flat surface. Any type of clamping is not permitted.
> |naccurate or incorrect measurements

If light source and receiver must be installed without the supplied mounting rail, you must make sure that the components
are exactly aligned with each other.

3x M4 3x M4
0674
308 (12.1) 144 (5.67)
Measuring range 40 (1.57)
[Measuring range 10 (.39) EMR
T
|
Light beam SMR
Light source Receiver

Fig. 4.9: Mounting thread for direct fastening ODC2700-10, ODC2700-40, dimensions in mm

===l

=T

M4
2.6 Nm |
A T

6..12mm

Fig. 4.10: Direct fastening sensor

The distance between the light source and receiver is 300 mm.

i Light source and receiver must be located on the same plane and must not be tilted in relation to each
other.
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Use a stop bracket or rails to align the light source and receiver.

Once the light source and receiver have been installed at the correct distance from each other, check that the light band
is aligned centered on the receiver, and adjust if necessary.

Light source Receiver

Fig. 4.11: Alignment errors fo be avoided with free mounting

If necessary, loosen the light source for exact positioning. Check the central orientation of the continuous light band both
horizontally and vertically.

Micro-Epsilon recommends holding a white piece of paper in front of the receiver as a projection screen and covering half
of the screen. The strip light must illuminate the glass sheet symmetrically.

[ 1n

—— [

Fig. 4.12: Alignment check with projection screen (paper) in front of the receiver, vertical orientation on the left and hori-
zontal orientation on the right

i The light band must hit the receiver’s inlet window exactly in the center.

4.2.4 Calibrated measurement distance, measuring fields

The sensor delivers the specified technical data at the measuring distance between the target and receiver.

22 (.87) 150 (5.91)
Measurement plane Measuring distance
; ‘ ; © 0% ‘ = = 1 ‘
‘ “ ’,;—— 7 T . 1 ¢%L’;‘ . . 7 ‘ ‘if
! — @ 7 ] |IIII|IIII|IIII|IIII| ¢ ) ¢ ‘ = o |
Target

Fig. 4.13: Calibrated measurement distance ODC2700-10, ODC2700-40

22 (.87) ‘ 200 (7.87)
Measurement plane \ Measuring distance

I @@@1;;,@”@@ T —
i | 6® @ ).  © B __ w

Target

Fig. 4.14: Calibrated measurement distance ODC2700-40(002)
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If necessary, take lateral guides into account to avoid lateral movements of the measuring object.

Measuring field 2

=
21 Measuring field 1
- \

= Measuring field 05
¢ 1(.039)

- —w
2 (.079) / Measurlngdlstance150MFHO _@

|
5(.1‘97) |
—> H——————
|

MR Measuring distance 150 _@ v
Measuring distance 200 I

g Measuring field 1
_ _ _ ,oi, 1 _ _ _ _
o Measuring field2
5 (.20)
20 (.79)

Fig. 4.16.: Optimum position of the measuring object within the measuring fields ODC2700-40, ODC2700-40(002)

10(39)
6 (.24)

[ [

4.3 Electrical connections

4.31 Light source

The light source is supplied with power by the receiver.

Fig. 4.17: Infegrated power supply cable on light source

»  Connect the integrated cable of the light source to the receiver before switching on the power supply.

4.3.2 Receiver

The connection sockets are labeled on both sides of the receiver housing.
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4pol M12 female connector

Ethernet

12pol M12 female connector

Power supply, RS422, Synchronization

17pol M12 male connenctor

Analog output, I/0

Connection light source

Fig. 4.18: Electrical connections of receiver

Housing screen printing Signal(s) Optional cable
ethernet Ethernet SCD2700-5 M12
power / rs422 Supply, RS422, Synchronization PC/SC2700-x

in / out Analog output, switching outputs, function inputs SCA2700-x

transmitter

Light source

Included in delivery

Tab. 4. 1: Connector assignment

i Unnecessary connections must be fitted with protective caps in order to achieve the possible IP protec-
tion class.

optoCONTROL 2700
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4.3.3 Connection possibilities
Source  Cable/power supply Interface
Receiver ODC2700

SCD2700-3

Terminal

— Ethen\et/IP"
IF2035-PROFINET

IF2030-EtherCAT EthercAT
IF2035-EIP
Ethernet

USB

uUsB

| ;
| S
N
c g | 8
8 3| | ?
(=] 8@ (@)
O 2| | o
5 2| 8
(=) |2 | o
2 S8 &
LS EE | =
‘lo 2|o e
sl = | 8
E O
@< | &2 IF2001/USB
- | 8 E—
' -,
’ .
IC2001/USB

PC

PS 2020

IF2008/PCIE

Tab. 4.2: Connection examples on the opfoCONTROL 2700

optoCONTROL 2700

Sensor supply is done
by peripheral.
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434 Pin assignment
Signal Pin PC/SC2700-x wire color, explana- | Notes
tion

Vi 9 Red Supply voltage 11 ... 30 VDC, typically 24 VDC,
fnax 230 mA at 24 VDC

GND 2 Blue Reference Reference ground for Power, Sync, RS422

ground

Sync + 1 Brown Synchronization | Symmetrical, RS422 level, terminating resistor

Sync - 3 White or triggering (120 ohms), direction can be switched using
software, not electrically separated

Tx + 5 Pink RS422, 32 bits RS422 interface, symmetrical, Rx internally ter-

Tx - 8 Gray minated with 100 ohms, max. 4 Mbaud, full du-
plex, not electrically separated

Rx + 4 Green

Rx - 6 Yellow

Tab. 4.3: Pin assignment,

12-pin M12 female connector for power supply, synchronization and RS422

Fig. 4.19: 12-pin cable connector of PC/SC2700-x, view of solder side

The PC/SC2700-x has a 12-pin M12 male connector on one side and open ends on the other.

Signal Pin | SCA2700-x wire color, explana- | Notes
tion
Analog Output 1 White Not electrically | Current4 ... 20 mA
separated, Voltage 0 ... 5 VDC
14-bit D/A Voltage 0 ... 10 VDC
AGND 2 Black Ground analog output
Switching output 1 11 White Switching behavior: NPN, PNP, push-pull, or push-pull negated;
Switching output 2 9 Green function can be set to either limit value or edge count mode
Switching output 3 16 Yellow
Multifunction input 1 15 Pink 24V logic (HTL): Low < 3 V; High = 8 V (max. 30 V)
Multifunction input 2 12 | Red/blue 5V logic (TTL): Low < 0.8 V; High =2V
- S : Internal pull-up resistor, an open input is detected as High. Con-
Multifunction input 3 17 Gray/pink nect the input to GND in order to trigger the function. Function can
be set to triggering or encoder mode.
GND 10 Brown Reference ground for switching inputs and outputs
GND 8 Gray

Tab. 4.4: Pin assignment, 17-pin M12 male connector for analog output, switching inputs and switching outputs

Fig. 4.20: 17-pin female cable connector of SCA2700-x, view of solder side

optoCONTROL 2700
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4.3.5 Supply voltage

Nominal value: 24 V DC (11...30 V, P <6 W).

»  Only turn on the power supply after wiring has been completed.

Connect inputs “9” and “2” on the 12-pin M12 female connector to a 24 V power supply

power | rs422 PC/SC2700-x | Signal 9! :
12-pin M12 female con- Wire color 11 .. Ijoil !
nector, pin 30 VvDC 10DC2700 !

112-pin M12 |
9 Red V. |
2 Blue GND 27 ___—_!

Tab. 4.5: 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.

4.3.6 Analog output

The sensor offers the following alternatives:

e A4 .. 20 mA current output
e AO0..5Vor0... 10V voltage output

i The current output must not be used continuously in short-circuit operation without a load. Continuous
short-circuit operation leads to thermal overloading and thus causes the output to switch off automati-
cally.

»  Connect outputs 1 (white, inner coaxial conductor) and 2 (black, coaxial shield) on the 12-pin M12 female connector

to a measuring device.

in | out SCA2700-x
17-pin M12 male connec- | Wire color
tor, pin
1 White "00C2700 !y _loun
| .
|
|
|
|
2 Black

Tab. 4.6 Analog output switching

Current output

R max. =250 ohms at V, > 11V
Rs max. =500 ohms at V,>17V

optoCONTROL 2700

Voltage output

R =50 ohms
R_> 100 kilohms
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4.3.7 Multifunction input

The multifunction inputs support the triggering and encoder functions. The function depends on how the inputs are pro-
grammed and on the input signal time response. The inputs are not electrically separated.

Type 1 } Type 2 } Type 3 } SCA2700-x o _C_)D_C_27_06 T 5V logic (TTL): Low 0.8 V; High=2V
| v | \ : v : 24 V logic (HTL): Low level < 3 V; High level =2 8 V
‘ o ‘ ! H | (max 30 V)
| \ \ \ | |
} = } } Red/g::ﬁ} 12 : I Internal pull-up resistor, an open input is detected as
| .
‘ ‘ . ‘ Grey/Pink} 17 I D | High. ) ] .
| | | ‘ | I Connect the inputs to GND to trigger the function.
I
I '
\ \ \ \ ' |
O ——0—
} 1 1 Grey} GND8 ———— I
Brown 10

Fig. 4.21: Wiring for the multifunction inputs

Signal Pin
Multifunction input 1 15
Multifunction input 2 12
Multifunction input 3 17
4.3.8 Switching output

The switching outputs Out1/Out2/Out3 are connected as follows:

Fig. 4.22: Oulput configuration (schematic)
The switching behavior (NPN, PNP, push-pull, push-pull negated) of both switching outputs depends on the program-
ming.

The NPN output is, for example, suitable for adaptation to a TTL logic circuit with auxiliary voltage of ; = 5 V. The
switching outputs are protected against polarity reversal, overload (< 150 mA), excessive temperature and have an inte-
grated self-induction recuperation diode for inductive loads.

in | out SCA2700-x Signal Comments

17-pin M12 plug Wire color

11 White Switching output 1 | Limit value or number of edges

9 Green Switching output 2 not electrically separated, 24 logic
— (HTL), fhax = 0.1 A, Vi) =30V

16 Yellow Switching output 3

Saturation voltage at /,,, = 0.1 A:
Low < 2.5V (output - GND),
High < 2.5 V (output - supply voltage)

Tab. 4.7: Switching outputs characteristics
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Name Output active (e.g. limit Output passive (e.g. no limit value violation)
value exceeded)
NPN (Low side) GND Wi
PNP (High side) V. approx. GND
Push-pull |7 GND
Push-pull, negated GND V.
Tab. 4.8: Switching behavior of switching outputs
4.3.9 RS422 Connection with USB converter IF2001/USB

For the connection between sensor and PC, the lines must be crossed.

i Only disconnect or connect the sensor to the USB converter when the power is switched off.

power | rs422 PC/SC2700-x | End device (converter)
12-pin M12-socket Wire color Type IF2001/USB
from Micro-Epsilon i
10-pin terminal block %a
0
V+ Red 24VDC Multifunction 20
Switch 1 Do
GND Blue GND S422/USB  Svith2 €l
Converter :X- %:
Tx - (8) Gray Rx - » T %
Tx + (5) Pink Rx + Status o Z)iy
Rx - (6) Yellow Tx -
Rx + (4) Green Tx +

Tab. 4.9: Connecting sensor fo IF2001/USB converter

\

]/"

[
\

Symmetrical differential signals according to EIA-422, not electrically separated from the supply voltage.
Use a shielded cable with twisted wires, e.g. PC/SC2700-x/OE.

IF2001/USB
6-pin terminal block

24VDC

GND

Laser ON

Multifunction

Switch 1

Switch 2

24VDC GND

Tab. 4.10: Connecting the Power Supply fo the IF2001/USB Converter

4.3.10 Synchronization

The Sync + and Sync - pins serve as the symmetrical outputs/inputs for synchronization or act as trigger inputs. The func-
tion and direction (1/O) are programmable.

All GND conductors are interconnected with one another and to the supply ground.

»  Connect the Sync + connections to each other.
»  Connect the Sync - connections to each other.

optoCONTROL 2700
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power | rs422
12-pin M12 female con-
nector, pin

PC/SC2700-x | Signal
Wire color

1

Brown Sync +

3

White Sync -

Tab. 4.11: Synchronization Connection

PC/SC2700-x

Terminal blocks

Fig. 4.23: Synchronization of Multiple Sensors

4.4 LEDs on receiver
Speed LED Meaning
Yellow If baud rate is 100 Mb
Off If baud rate is 10 Mb
Link LED Meaning
Green If link active
Off If link inactive
Flashing If network activity
Power LED Meaning
Green Supply voltage ON / operation
Yellow Booting / bootloader

Tab. 4.12: LEDs on receiver

optoCONTROL 2700
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3} Operation
5.1 Initial operation

»  Connect the light source and receiver with the connection cable.

»  Connect the sensor to a 24 V DC power supply.

»  Turn on the power supply.

After the sensor is switched on, initialization is performed. The sensor is ready for operation after approx. 10 s.

You can configure the software using the web pages or the ASCII commands integrated in the sensor. Parallel operation
with web browser and ASCIl commands is possible; the last setting applies.

Micro-Epsilon Eltrotec GmbH recommends setting the sensor via the integrated website.

To ensure precise measurements, let the sensor warm up for approx. 30 minutes.
5.2 Control via Ethernet

5.2.1 Requirements

Dynamic web pages containing the current settings for the sensor and peripherals are generated in the sensor. Control is
only possible when there is a live Ethernet connection to the sensor. A web browser is required (for example Mozilla Fire-
fox or Internet Explorer) on a PC with a network connection. To facilitate initial operation of the sensor, it is configured
ready for direct connection.

If your browser is set to access the Internet via a proxy server, please add the sensor IP address to the IP addresses in
the browser settings that are not to be routed through the proxy server. The MAC address of the measuring device is
given on the sensor rating plate and in the calibration log.

To allow graphical display of the measurement results, JavaScript must be enabled in the browser.

5.2.2 Direct Connection to PC

5.2.2.1 PC with static IP

»  Connect the sensor to a PC using a direct Ethernet connection (LAN). Use the SCD2700-5-M12 cable for this.
»  Start the sensorTOOL program.

You can find this program online at https://www.micro-epsilon.de/fileadmin/download/software/sensorTool.exe.

> Click the sensor button.
»  Select the required sensor from the list.
»  Switch to the Settings > Outputs > Ethernet settings menu to change the IP address.
o |P type: static
e |IP address: 169.254.168.150 v
e Subnet mask: 255.255.0.0
o Gateway: 169.254.1.1
» Click the Apply settings button to transmit the changes to the sensor.
»  Click the open Website button to display the website of the sensor in your standard browser. Alternatively, change
the IP settings according to the settings on your PC (IP address ranges must match).

Interactive web pages for setting the sensor and peripherals are now shown in the web browser.

[11] This assumes that the LAN connection on the PC uses the following IP address, for example: 169.254.168.1.
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Lo

sensorTOOL  .lce..
English (@

Search Results (1)
Connections Qe

optoCONTROL ODC2700 @ 1P 169.254.166.150 Raw Parameter View

Parameter s

Sensor group
Bt CONTROD & © start Data Acquisition
Sensortype Sensor type oDc270040

9pLoCONTROL ODC2700 5 Q Serial number controlier: 1123070012 Open Website
Scan Options Configure sensor IP
8 search serialinterfaces

[ Enable logging

Sensor

Single-sensor mode ~

Load sensor protocol (] ‘

Fig. 5.1 Assistance program sensorTOOL for sensor search
52.2.2 PC with DHCP

»  Connect the sensor to a PC using a direct Ethernet connection (LAN). To do this, use the SCD2700-5-M12 cable.

Wait until Windows has established a network connection (connection with limited connectivity).

»  Start the sensorTOOL program.

»  Click on the Sensor button.

»  Now select the desired sensor from the list.

»  Click on the open webpage button to display the web page of the sensor in your default browser.

523 Network

Sensor with dynamic IP, PC with DHCP

»  Connect the sensor to a switch using a direct Ethernet connection (LAN). To do this, use the SCD2700-5-M12 cable.
»  Enter the sensor in the DHCP/register the sensor with your IT department.

IP address assignment by your DHCP server. You can query this IP address with the sensorTOOL program.

»  Start the sensorTOOL program.

»  Click on the sensor button.

»  Now select the desired sensor from the list.

»  Click on the Open webpage button to display the web page of the sensor in your default browser.

OR: When using DHCP with the DHCP server coupled to the DNS server, access to the sensor is possible using a host
name with the structure “ODC2xxx_SN<Serial number>".

»  Start a web browser on your PC. To reach a sensor with serial number “01234567”, type “ODC2xxx_SN01234567”
into the address bar of the browser.

524 Access via Ethernet
> Launch the web interface of the sensor.

Interactive web pages for configuring the sensor now appear in the web browser. The sensor is active and provides
measured values.
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- Serial number 1123070012 (—b The horizontal navigation
gption 000 M contains the following func-

Messuring range 1001 OPtoCONTROL 2700  meroeraion i .

Q m Settings Measurement chart info [H save settings £ . .
& = e The Find function enables
Measurement configuration Edge A Measuring rate tlme'saVIng access to funC'
B ooy 1047483 mm 250 kHe tions and parameters
Web edge .

100 * Home. The web interface

Signal quaity | automatically starts in this
o view with measurement

chart, measurement config-

uration, and signal quality.

Settings. This menu con-
tains all sensor parameters.

System configuration

Intensity [%]
[ ]

vz wiz| Measuring rate
25kHz

Data output 25.000
YZ Analog opu\pul Ethernet ® Measurement chart.
Shows a measurement
0 - . . .
%l rotom) ovon (o chgrt W|th digital display or
Range (%] a video signal.
(v} n L =] Charttype  Meas

e Info. Contains information
about the sensor, including
the serial number, software
version, and an overview of
all sensor parameters.

Tab. 5.1: Start page after accessing the web inferface

Parallel operation with web browser and ASCIl commands is possible; the last setting applies. Don’t forget to save.

The appearance of the web pages can change depending on the functions and the peripherals. Each page contains pa-
rameter descriptions and thus tips for configuring the sensor.

5.3 Video Signal
5.3.1 Light Correction
The light correction must be performed once after mounting. If there are any changes in the extraneous light or if a high

level of accuracy is required, we recommend repeating the process more frequently. The light correction function ensures
effective extraneous light correction as a basis for accurate measurements and a relatively uniform light-corrected signal.

Before it can capture the light signal, the sensor must be allowed to warm up for approx. 30 min.

i During the light correction, there must not be any objects present between the light source and receiv-
er. If this is not possible, the evaluation range (ROI) must be appropriately masked before the light cor-
rection is performed.

»  Switch to the menu Settings > Corrections/Referencing. Press the Execute button.
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Serial number 1123070012
Option 000

Measuring range 40 00mm OptOCON TROL 2700 MIGRO-EPSILON
Home m Measurement chart Info E Save settings g?
Light correction Edge A Measuring rate
No peak 2.50 kHz

Ignore soiling

only for evaluation range 1100 —
Execute 75.000 — .
Status light correction: % 50.000 [
c
[0}
Lpdaty = 25.000-f
clean
0 f |
Rail (bottom) 25 50 s Open (topf?
Range [%]
() n ] E Chart type Meas

Fig. 5.2: Light Correction Web Page

The result of the referencing is stored.

5.3.2 Video signal, edge detection

»  Under “Chart type”, click on video; see figure.

The chart displayed in the large chart area on the right shows the video signal of the receiver line. The video signal in the
chart area shows the intensity distribution over the pixels of the receiver line. Left 0 % (direction: mounting rail or start of
measuring range) and right 100 % (direction: end of measuring range).

[ ] Serial number 1123070012
Option 000

Heasuring renge .00rn OptoCONTROL 2700  mcro-ersion
Q Home Settings Info E Save settings %:‘
7
6 Manual Edge A Measuring rate | 8
Chart type -10.49640 mm 2.50 kHz
]( Video signal 9
[100 — 518%
Setup mode Saa 1 GHT 10
5 | == 75.000 Intensity [%]: 90.58% \
o]
n — Range [%]: 51.8 %
)
=2 50.000
; ; 5 11
Signal selection 2
- 25.000 — 12
Measurement chart
o
Rail (bottom) 2 0 s Open (to;; o

Range [%]

Video signal

? Saveleetings ) i u Chart type Meas w 14

4 Video chart
3 4~ Raw signal © \ J H'/ 13

Fig. 5.3: Vvideo Web page

The video signal web page contains the following functions:
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10

11

12

13

14

Start, Pause, and Stop buttons for controlling a video signal measurement.

Stop stops the diagram; you can still continue to use the data selection and zoom functions.
Start initiates display of the video signal.

Pause pauses the recording.

Status indicator:

o Green: OK, data transmission active
e Yellow: Chart stopped

e Red: Faulty sensor connection

The Save button can be used to save the displayed measurement curves in CSV format (timestamp and measured values).
Pressing it opens the Windows dialog for selecting the file name and save location.

The video curves to be displayed can be switched on or off during or after the measurement. Inactive curves are grayed out.
Positioning aid in setup mode.

Scaling of the intensity axis (Y axis) in the graph

e Auto = automatic scaling

e Manual = manual scaling

All changes only become effective when you click on the Save settings button.

The current values and selected measuring rate are shown in addition in the text boxes above the graph.

The edges of relevance to the selected measuring program are marked with a vertical bar that is color-coded to match the
segment. This makes it possible to identify the respective segment edges in the video signal. The search direction determines
the edge order.

Mouseover function. Moving the mouse over the graph, marks curve points or the peak marking with a circle symbol and dis-
plays the corresponding intensity. The corresponding x-position in % appears above the graph field.

The linearized range lies between the gray shades in the diagram and cannot be changed. Only peaks whose middles lie with-
in this range can be calculated as a measured value.

The evaluation range (ROI) can be restricted if necessary and is then limited by additional light blue shading on the right and
left. The peaks remaining in the resulting range are used for the evaluation.

X axis scaling: The diagram shown above can be enlarged (zoomed in on) with the two sliders on the right and left in the lower
entire signal. It can also be moved sideways with the mouse in the middle of the zoom window (four-sided arrow).

Chart type selection: Measurement or video signal display.

The following measurement was performed using the multi-segment program. The segment definition can be used to
select specific areas of a target for evaluation. Within this context, one segment can span several edges; the color-coded
highlighting of the edges enables you to identify them rapidly in the video signal.

Segment definition

l 1. Edge A ‘ I 1: Edge B ‘ I 1: Diameter ﬁg 2. Edge A | 2 Edge B ‘ | 2 Diameter

Y -10.447¢ mm || -0.85655 mm| | 9.59136 mm 5.03381 mm | | 16.48171 mm
Segment: S;arting - End edge 3:Edge A I 3 Edge B ‘ I 3° Diameter Measuring rate
edge | 1466310 mm| | 9.62029 mm 2.00 kHz
1: 1 2
100 1
2: 1 3 & |
=
@
ko
33 4 —
]
Rail (bottom) 25 50 7 Open (topfc
4: 0 -0 Range [%]
5 0 -0
n u E Chart type Meas m
6: 0 0
Segment definition
7: 0 0 "
1 Segment definition
1!
(I
8: 0 0 .

Fig. 5.4. Video signal with defined segments
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54 Presets, setups, measurement configuration selection

Definition

e Preset: Manufacturer-specific program containing settings for common measuring tasks that cannot be overwritten
o Setup: User-specific program containing the relevant settings for a measuring task

 Initial setup on booting (sensor startup): A favorite setting can be selected from the setups for automatic activation on
sensor startup. If no favorite has been identified from the setups, the sensor starts with the most recently saved set-
tings/setup or the sensor activates the web edge preset.

Upon delivery of the sensor from the factory:

* the web edge, wire measurement, diameter, contour measurement, multi-segment, and gap measurement presets can

be used,

e but no setups are available.

Measurement configuration

Measurement configuration
Setup_F4_dia8

Signal quality

pm  kHz:

System configuration

Hz  kHz| Measuring rate
2.5kHz

y—) Data output
\—) Analog output, Ethernet

Presets

I [» Web edge

— Diameter
o

B

T Y

Setups

D Setup_F3_t4
D Setup_F4_dia8

Tab. 5.2: Excerpt from web interface, home tab

Measurement configuration

Wire measurement

Contour measurement

I% Multi-segment
b ]

w Gap measurement

You can select a preset in the tab
® Home > Measurement configuration
You can select a setup in the tab
® Home > Measurement configuration

® Settingsinthe menu System settings > Load & Save > Saved
measurement settings

A maximum of 8 setups can be permanently saved in the sensor.

For all presets, the averaging function can be customized for the measurement task by moving the Signal quality

slider control.

In the signal quality section, you can switch between three basic settings (static, balanced, or dynamic). The reaction in
the chart and system configuration is immediately visible.

optoCONTROL 2700

If the sensor starts up with a set of user-specific measurement settings (a setup), the signal quality can-

not be changed.
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signal quality Preset Averaging, measuring rate
F— Web edge Static Moving with 8 values; 2.5 kHz
all | Balanced Moving with 8 values; 2.5 kHz
i static dynamic Dynamic Moving with 8 values; 2.5 kHz
Wire measure- | Static Moving with 128 values; 5 kHz
ment Balanced Moving with 64 values; 5 kHz
Dynamic Median with 9 values; 5 kHz
Diameter Static Moving with 128 values; 2.5 kHz
Balanced Moving with 64 values; 2.5 kHz
Dynamic Median with 9 values; 2.5 kHz
Contour measure- | Static Moving with 128 values; 2.5 kHz
ment Balanced Moving with 64 values; 2.5 kHz
Dynamic Median with 9 values; 2.5 kHz
Multi-segment Static No averaging; measuring rate 2 kHz
Balanced Thickness calculation function
Dynamic Thickness = center of segment 2 - center of segment 1
Gap measurement | Static Moving with 128 values; 2 kHz
Balanced Moving with 64 values; 2 kHz
Dynamic Median with 9 values; 2 kHz
i After parameterization, permanently save all settings in 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.
5.5 Setup Mode

In setup mode, the two-dimensional video signal of the receiver line is displayed.

Advantages of setup mode:

Decision-making aid for assessing edge profiles
Measuring range in Z direction with £5 mm

Helps to position the target within the measuring range

Horizontal and vertical guide lines with a grid spacing of 0.5 mm

You can access setup mode via the menu Measurement chart > Setup mode.

— Q
i’ Chart type
E M R T/\ﬂ Chart type

Home Settings U Measurement chart Info [ save settings €2

‘ Measurement chart 2 J
44
‘ Setup mode 0
‘ MMR ofr '3
\ I , E
| = *
4 4
‘ Signal selection 5]
SMR — — f

|

Measurement chart

z

| .
5045 Rail (bottom)

]

LR R R I B B B B B L I L I
-22-21-20-19-18-17-16-15-14-13-12-11-10 -9 -8 -7 -

T
3456 7 8 91011 1213 14 15 16 17 18 19 20 21 22

& -

Open (top)

Tab. 5.3: Tilted Fin Profile (Left) and Associated Video Signal (Right), Viewed in Direction of Light Source
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5.6 Measurement chart

The following description is based on the Multi-segment measuring program.

() segment definition

Light source

Starting

Segment: edge - End edge
3B_ EMR 11 -2
2: 2 -3

2B/3A— MMR o -
1B/2A—

1A— 0 0
c SMR
'2 5.0 0
8
% o 6 0 0
-E) -§ 70 0
S o
3 & Z) oo :

Tab. 5.4 Punching profile with edge assignment (left) and associated definition of segments (right), viewed in direction of
light source

» Usethe Measurement chart tab to start displaying measured values.
»  Under “Chart type”, click on Meas, see figure.

The diagram in the large diagram area on the right shows the desired measurement values as a function of time.

Q 0 Home 0 Settings AV Measurement chart o Info E Save settings gé o
6 o 7
5 on 1: Edge A 1: Edge B 1: Diameter 2 Edge A 2:Edge B Steg_unten Stanzhoehe Profilhoehe 8
T Adto 148361 mm| | -5.16877 mm| | 9.66741 mm 30.2973¢C_mm

-5.16877 mm 0.64734 mm 9.66740 mm 581611 mm
Measuring rate Time stamp

200 kHz 213.0975 s

signal selection

Measurement chart 32.554 —

1:Edge A
1: Edge B
1: Diameter
2:Edge A

2:Edge B

22.625 —_— 9

12.695

2.766

© 0000

-7.164

Measurement value [mm]

4 . Count gaps

-17.094
Steg_unten © Z?D 1 210.7 2113 2119 2125 21‘3 1
Stanzhoehe ® 30 ¢
Time frame [s]

Profilhoehe ®

[ Encoder

.1:AngIeA H ”/ 10
3 . 1: Angle B
2 - O /' L] E Chart type m Video— 1 1
1

Fig. 5.5: Website Measurement

The measurement chart web page contains the following functions:
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1 Start, Pause, and Stop buttons for controlling display of the measured values.
Stop stops the diagram; you can still continue to use the data selection and zoom functions.
Start initiates display of the measured values.
Pause pauses the recording.
2 Status display:
o Green: OK; data transmission active
¢ Yellow: Chart stopped
¢ Red: Faulty sensor connection

3 The Save button can be used to save the displayed measurement curves in CSV format (timestamp and measured values). It
opens the Windows dialog for selecting the file name and save location.

4 The measured values to be displayed can be switched on or off during or after the measurement. Inactive curves are grayed
out.

All changes only become effective when you click on the Save settings button.
5 Scaling the measurement value axis (y-axis) of the graph
e Auto = Auto scaling
e Manual = Manual scaling
Segment number
All changes only become effective when you click on the Save settings button.

The current values, selected measuring rate, and a timestamp are shown in addition in the text boxes above the graph.

© 00 N O

Mouseover function. When the chart has been stopped and you move the mouse over the graph, points on the curve are
marked with a circle and the associated values are displayed in the text boxes above the graph.

10 X axis scaling: The diagram shown above can be enlarged (zoomed in on) with the two sliders on the right and left in the lower
entire signal. It can also be moved sideways with the mouse in the middle of the zoom window (four-sided arrow).

11 Select a chart type: measurement values or video signal
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6 Advanced settings

6.1 Preliminary remarks about the setting possibilities

There are different ways to parameterize the sensor:

e using the web browser and the sensor web interface
e using ASCII command set and terminal program via RS422 and Ethernet

The following sections describe how to set the sensor using the web interface.
6.2 Inputs

6.2.1 Synchronization

If two or more sensors are to measure the same target at the same time, the receivers can be synchronized with one
another. The synchronization output of the first sensor (= master) is connected to the synchronization inputs of other sen-
sors (= slaves).

The feature for synchronizing multiple sensors is used when measuring the thickness/width of larger targets, for example.

Synchronization Master With this setting, the sensor is the master, i.e., it outputs synchronization pulses at
the Sync connections.

Slave Sync/Trig With this setting, the sensor is the slave and waits for synchronization pulses —
e.g., from another ODC2700 or a similar pulse source — at the Sync connections.

Slave Trigln With this setting, the sensor is the slave. The synchronization signal is received via
the Trigger interface. You can select HTL or TTL level.

Inactive No synchronization. The sensor works autonomously. No synchronizing signal is
oulput via the bidirectional synchronizing line.

Selecting synchronization

»  Switch to the tab Settings > Inputs > Synchronization.
»  Make the desired settings and confirm them by pressing Save settings.

Notes about electrical connection are available in the “Installation and Assembly” section, see Chap. 4.3.10.

6.2.2 Input level

This menu item defines the logic level of the multifunction inputs, see Chap. 4.3.7.

In this way, different output levels of encoders or of a trigger level can be adjusted to match the sensor.

Input level TTL Low=s08V, Hgh=2V
HTL Low=3V,High=8V

Selecting the input level

»  Switch to the tab Settings > Inputs > Input level.
»  Make the desired settings and confirm them by pressing Save settings.
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6.2.3

6.2.3.1

Encoder

Overview

The values of an encoder can be assigned to the measurement data exactly, output, and also used as a triggering condi-
tion. This exact assignment to the measured values is ensured by the fact that precisely those encoder values are output
that were present in half of the exposure time of the measured value; the exposure time can vary due to the regulation
process. Tracks A and B enable direction recognition.

Encoder input

Interpolation (depth)

single / double / quadruple resolution

Track A, B: Interpolation increases the
resolution of an encoder. The counter
reading is incremented or decremented
with each interpolated pulse edge.

Maximum Value

Value

When the maximum value is exceeded,
the encoder starts again at zero. This
could be the pulse count of a rotary en-
coder without a reference track, for ex-
ample.

Value range of 1... 4294967295

Effect Reference

Track

on

No effect / Set to value once for mark /
Set to value for all marks

No effect: The encoder counter keeps
on counting; resetting takes place when
the sensor is swifched on or when the
“Set fo value” button is pressed.

Set to value once for mark: Sets the en-
coder counter to the defined value when
the first reference marker is reached.
The applicable mark is the first one after
sensor switch-on.

Set for all marks. Sets the encoder
counter to the start value in the case of
all marks.

Set to Value

Value

Value range of 0 ... 4294967294

Set encoder value via software

Reset the detection of the first reference mark

Selecting the encoder setting

»  Switch to the tab Settings > Inputs > Encoder inputs.

»  Make the desired settings and confirm them by pressing Save settings.

6.2.3.2

Interpolation

Interpolation increases the resolution of an encoder. The counter reading is incremented or decremented with each inter-

polated pulse edge.

AL [ S N
s [ LI 1 L L

Fig. 6.1: Encoder Signal Pulse Image, Single Resolution, Add Up (Left), Decrease (Right)

AL [ S N
s [T 1 _I T [
1 2 3 4 34 33 32 31

Fig. 6.2: Encoder Signal Pulse Image, Single Resolution, Add Up (Left), Decrease (Right)
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S e [ I
s [T 1 I 7 [/

34 33 32 31 30 29 28 27

Fig. 6.3: Encoder Signal Pulse Image, Quadruple Resolution, Add Up (Left), Decrease (Right)

6.2.3.3 Effect of reference track
No effect. The encoder counter keeps on counting; the resetting takes place when the sensor/controller is switched on
or when the set to value button is pressed.

Set to value once for mark. Sets the encoder counter to the defined value when the first reference marker is
reached. The applicable mark is the first one after sensor/controller switch-on.

Set for all marks. Sets the encoder counter to the start value in the case of all marks.

A
B u L

Ref ﬂ

Fig. 6.4. Reference signal of an encoder
6.2.3.4 Set to Value

This function sets the encoders to this value

e every time the controller is switched on,
¢ with the Set to value button.

The start value must be less than the maximum value and is max. 4,294,967,294 (2/32-2).

6.2.3.5 Reset reference marker

Resets the reference marker detection.

6.2.4 Assignment of digital inputs

This menu item assigns the encoder track or a trigger function to the multifunction inputs, see Chap. 4.3.7.

An integrated logic facilitates the assignment. This means that the selection options can only be assigned once to a multi-
function input.

e Track A/ track B / reference track

e Trigger
Assignment of dig- | Digital input 1 Encoder track A / tfrack B / reference track / trigger
ital inputs Digital input 2

Digital input 3

If a reference track is required for the encoder, the trigger function via the multifunction inputs is not possible.

Selecting digital inputs
> Switch to the tab Settings > Inputs > Digital input assignment.
»  Make the desired settings and confirm them by pressing Save settings.
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6.3 Data recording

6.3.1 Measuring line width

The width of the measuring line can be adapted to the requirements of the measurement task. One pixel corresponds to
approx. 22 ym.

e Narrow measuring line: measurements close to steps

Receiver

|

A A Haa460000404
¥

|| |
-
45 5

L.

e =

Fig. 6.5: Narrow measuring line for measurements on steep edges and corners, e.g. for measurements on threaded rods

* Wide measuring line: reduces signal noise

Fig. 6.6: Wide measuring line, e.g. edge tracking on a paper web

Change the width of the measuring line

» Switchtothe tab Settings > Data acquisition > Measuring line width and select a suitable width for the
measurement task.

6.3.2 Measurement program

6.3.2.1 Presets, search direction

Initial setup on booting (sensor startup): A favorite setting can be selected from the setups for automatic activation on
sensor startup. If no favorite has been identified from the setups, the sensor starts with the most recently saved settings/
setup or the sensor activates the web edge preset.
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Preset Active Measuring program Search direction Measurement direction
Inclination correction

Strip edge No Falling edge

Wire measurement No

Diameter Yes Diameter

Contour measurement No Standard Standard

Multi-segment No Segment

Gap measurement No Gap

Tab. 6.1 Overview of factory settings for the presets and their measurement program

Selecting preset or setup

»  Switch to the Home > Measurement configuration tab and select a preset or individual setup suitable for the

measurement task.

Here you can adapt a measurement program.

Measuring program

Search direction Standard

Search direction Reverse

Falling edge Sensor searches for a light-dark transition, start is | Sensor searches for a light-dark transition, start is
SMR EMR

Rising edge Sensor searches for a dark-light transition, start is | Sensor searches for a dark-light transition, start is
SMR EMR

Diameter Sensor searches for the first light-dark and the last = Sensor searches for the first light-dark and the last
dark-light transition, start is SMR dark-light transition, start is EMR

Gap Sensor searches for the first dark-light and the | Sensor searches for the first dark-light and the
next light-dark transition, start is SMR next light-dark transition, start is EMR

Segment Sensor searches for all dark-light and light-dark | Sensor searches for all dark-light and light-dark

transitions, start is SMR

transitions, start is EMR

Tab. 6.2: Edge assignment for the measurement programs

Don't forget to save!

»  Save individual adjustments to the measurement programs in a setup, see Chap. 6.7.2.

6.3.2.2

The search direction determines the numbering or sequence of the edges.

Search direction and sequence of edges, examples

Measuring program

Search direction Standard

Search direction Reverse

Falling edge

Receiver ]
i

Sensor searches for a light-dark transition, = Sensor searches for a light-dark transition,
start is EMR

start is SMR

Receiver q
evr .l [ 1 || o edge

MMR

SMR

Receiver

Edge A

Tab. 6.3: Edge assignment with measurement program Falling edge, example

optoCONTROL 2700

Page 42



Advanced settings

Measuring program

Search direction Standard

Search direction Reverse

Rising edge

Receiver Receiver
EMR O edge
MMR .
Edge A
SMR
| |

Sensor searches for a dark-light transition,
start is SMR

(]
1
EMR No edge
detected
Edge A
MMR Target
SMR

Sensor searches for a dark-light transition,
start is EMR

Tab. 6.4: Edge assignment with measurement program Rising edge, examples

Measuring program

Search direction Standard

Search direction Reverse

Diameter

Receiver

L
!
M

Sensor searches for the first light-dark and the
last dark-light transition, start is SMR

Receiver q

Edge A

Receiver

Receiver q

Sensor searches for the first light-dark and the
last dark-light transition, start is EMR

Tab. 6.5: Edge assignment with measurement program Diameter, examples

Measuring program

Search direction Standard

Search direction Reverse

Gap

Receiver I.'
]
L]

Receiver
EM R

|
§&R

Sensor searches for the first dark-light and the
next light-dark transition, start is SMR

Receiver
EMR

MMR?

Sensor searches for the first dark-light and the
next light-dark transition, start is EMR

Tab. 6.6. Edge assignment with measurement program Gap, examples
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Measuring program

Search direction Standard

Search direction Reverse

Segment Receiver q
EMR | [ 1 Il 1:EdgeA
— 00 B
won| |4 ||
2 Edga A
SMR T T || 2EdgeB
\

Sensor searches for all dark-light and light-
dark transitions, start is SMR

EMR

SMR

Sensor searches for all dark-light and light-

Receiver

RESSSRRRSY 2 Edge B

\ i

N\

q 1: Edge A
—

w| |||
=g

1: Edge B

2: Edge A

dark transitions, start is EMR

Tab. 6.7: Edge assignment with measurement program Segment, examples

6.3.2.3

Measurement Direction

The measurement direction determines the reference point for the measured value. The reference point is the mid point

of the measuring range (MMR).
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Fig. 6.7: Digital Oulput with Standard Measurement Direction
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Fig. 6.8: Digital Oulput with Inverse Measurement Direction
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Segment
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Standard
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6.3.3 Defining segments

This function is possible in conjunction with the Multi-segment preset and setups derived from it.

The detection of four edges is factory-set, see figure.

. 1: Edge A 1:Edge B 1: Diameier 2. Edge A 2. Edge B 2: Diameter Measuring rate
Segmentdetaton -14.7674¢ mm| | -6.19504 mm| | 9.69245 mm 10.3208¢ mm | | 9.60179 mm 200 Kz
Segment: Starting - End edge ? 9
edge 100 - | j }
' '
- e - ' '
11 -2 FNW |
75.000 I
23 -4 2
= 50.000 |
@
30 -0 2
- 25.000
4: 0 0 !
_ ) . L
0 4‘~ -, .\V -r q J
Rail (bottom) 2 50 "~ Open (topf”
5 0 0
Range [%)]
6: 0 0

n L] H Chart type Meas

Fig. 6.9: Factory-set segment definition in the multi-segment preset

Measuring object with fewer than four edges: unused text boxes contain "No peak".

Measuring object with more than four edges: additional edges are numbered in the video signal with vertical, blue peak
markers.

A maximum of 8 segments or 16 edges can be defined. Edge 1 is the edge that the sensor finds in the standard search
direction (from the start of the measuring range). Further edges are numbered in ascending order. Edge O is the start of
the measuring range. A 0-0 segment is ignored.

» [ 1:Edgen 1:Edge B 1: Diameter
Segment definition | -14.7538¢ mm| | -5.21337 mm| | 9.64023 mm
. Starting 2'Edge A 2'Edge B 2: Diameter
Segment: edge - End edge 10.29800 mm | | 9.55684 mm
3. Edge A 3 Edge B 3: Diameter
11 -2 1917518 mm| | 505621 mm
| 2 Edgen 4 Edge B 4° Diameter
2 3 _ 4 | 147535 mm| | 1917518 mm | | 33.9287¢ mm
35 6 1
4 1 6 - | Fj
= 50.000
5 0 0 @
2
= 25.000 |
6: 0 0 ‘l\ _J
X ‘Rail (bottom) = 24 = Open (topy”
7.0 -0
Range [%]
8 0 -0 n n =] Chart type Meas

Fig. 6.10: Individual segment definition

Segment definition process

» Switchtothetab Settings > 