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4.2 External Light Source IFX2471

Like the controller, the external light source IFX2471, see Chap. A 3, may be placed onto
an even surface or attached to the rear panel using a DIN rail.

4.3 Controller Operating Elements

1 2

[EES @ STATUS
® Intensity <min

Intensity ok
® Out of ange

® Mid ange
In ange

Analog Out

14 13

3

Dark reference

= | o _ 0

12

Digital 1/0

External light
source Ethernet
Status In therCAT. ¥~

Fig. 4 Front view controller IFC2471 (IFC2451)

Intensity, Range LEDs

8 |On/off switch

Status LED

9 |Power On LED

Dark reference button

10 | Power supply connection

Status input for the external light source 2|11 |Digital I/O

Ethernet / EtherCAT

12 |RS422 connector

Sensor connection (optic fibre)

13 |Encoder connection

Noo|~hWIN|=

External light source?

14 |Analog out (U / 1)

1) Resetting to factory settings: Press the Dark reference button for more than

10 sec.

2) There are no external light source connections on the controller IFC2451 (status in,

optic fiber).

4.4 Controller LEDs

Power on Green Active operating voltage
Off No errors
Flashing red |Processing error
Status Red Error during synchronization
If EtherCAT is active, meaning of the LED is conform with
the EtherCAT guidelines.
Intensity Flashing red | Dark signal acquisition in progress
@ [ntensity >max Red Signal in saturation
< Intensity =it Yellow Signal too low
Intensity ok
Green Signal ok
Range Flashing red | Dark signal acquisition in progress
Out of range Red No target object, or target object outside the measuring
@ Midrange range
In range Yellow Target object near the midrange
Green Target object within the measuring range

Fig. 5 Description of the controller LEDs

Page 14



Assembly
4.5 Electrical Controller Connections

4.5.1 Handling of Pluggable Screw Terminals

The controller IFC24x1 has three pluggable screw terminals for supply, digital /0 and
analog out, which are included as accessories.

E3 Remove approx. 7 mm of the connecting wire isolation (0.14 ... 1.5 mm2).
E3 Connect the connecting wires.

°  Use two captive screws to fix the screw terminals.

4.5.2 Supply Voltage (Power)

- 3-pin pluggable screw terminal (24 VDC,

GND, Shield),
- 24VDC = 15%, 1 __ <1A e
- not electrically isolated, GND is electri- : ’

cally connected to the GND wiring for
switching outputs, synchronization and
encoder input.

E3 Use a shielded cable of less than Fig. 6 Supply connection, switch and LED
30 m. on the controller IFC2451/2471

When the supply voltage has been connected, the Power On LED lights up.

4.5.3 RS422

- Differential signals in accordance with EIA-422, electrically isolated from the supply
voltage.

- Receiver Rx with a 120 ohm internal terminating resistor.

E32 On the evaluation unit (receiver), ter- Pin Name |Signal
minate the transmitter input (Tx) with 3 RX- |Receiver -
90...120 ohm. :

. . 2 RX + |Receiver +

E3 Use a shielded twisted cable of less \D 5
than 30m. 5 GND422 | RS422 ground

E= Connect the earth connections. 9 TX+ |Sender +

. . . 1 TX- |Sender -
*  The pin assignment for the 9-pin D- - -
1  sub connector is not standardized. Cover | Shield |Cable shield

Fig. 7 Pin assignment for the 9-pin D-sub
connector (RS422)

4.5.4 Ethernet, EtherCAT

Potential isolated RJ 45 standard connector for connecting the
controller IFC2451/2471

- to an Ethernet network (PC) or

- the EtherCAT bus system.

E3 Use a shielded Ethernet cable (Cat5E, patch cable, 2 m, Ethernet
included in the delivery, overall cable length less than EMeIGAT
100 m to connect controller and network.

, , - Fig. 8 RJ45 connector
Both LEDs on the plug-in connector light up to indicate that for Ethernet, EtherCAT

the connection was successful and is active.

The measuring device can be configured through the web interface or using ASCIl com-
mands (e. g. Telnet), see Chap. A 4 or with EtherCAT objects.
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4.5.5 Analog Output

The two alternative analog outputs (voltage or current) are connected to the 5-pin screw
terminal, and both are electrically isolated from the supply voltage.

Voltage: Pin Ugyt and Pin GND U,

Rj approx. 30 ohm, R|_ > 1 kOhm, C|_ < 10 nF;

Slew rate (no C, R = 1 kOhm) ave. 0.5 V/us

Slew rate (with C|_ = 10 nF, R_ = 1 kOhm) ave. 0.4 V/us

Current: Pin loyt and Pin GND |

RL = 500 ohm, C|_ = 10 nF;

Slew rate (no C, R|_)= 500 ohm) ave. 1.6 mA/us

Slew rate (with C|_ = 10 nF, R_ = 500 ohm) ave. 0.6 mA/us
E3 Use a shielded cable of less than 30 m.

Pin 3 (Shield) is connected to the cover.

Fig. 9 Analog outputs
on the controller

Alternatively, the following values may be defined for the out-
put range:

Voltage: 0...5V;0...10V;-5... +5V;-10... +10V
Current: 4 ... 20 mA.
Only one reading can be produced as voltage or current.

4.5.6 Switching Outputs (Digital 1/0)

The two push-pull switching outputs on the 12-pin pluggable screw terminal are not elec-
trically isolated from the supply voltage.

A bridge between the pins (HLL) defines the logic levels for all I/O and Sync/Trig on the
screw terminal:

- with bridge: HLL (high logic level)
- open: LLL (low logic level).
Error out 1: error 1 and GND
Error out 2: error 2 and GND

Digital 1/0

Cable shield: Shield is connected to the cover.
Connect the cable shield.

All GND pins are interconnected, and they are
connected to the operating voltage ground.

E3 Useashielded cable oflessthan 30 m. Fig. 10 Digital I/O on the controller

OUtpUt level (no load resistance), LLL: Low 0.2...0.8 V, ngh 45...5V

with a supply voltage of 24VDC |y | . | ow 0.2... 0.8 V; High 235 ... 24V

Output resistance Rj approx. 90 ohm,

LLL operation: R = 100 ohm; Uggt.|o/hj ave. 1.5V

Load resistance, saturation voltage

HLL operation: R = 2 kOhm; Ugat.|o/hj ave. 1.2V

Usat-lo/hi Saturation voltage (with resistance load R| ) is measured between output and
GND, when output = low, or between output and Ug, when output = high.
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4.5.7 Synchronization (Inputs/Outputs)

For the pin assignment of the 12-pin pluggable screw terminal, see Fig. 10
Pin SynclIn/Trigln: sync or trigger input

Pin GND: ground

Pin Shield: cable shield; shield is connected to the cover

Pin SyncOut: sync output

Pin GND: sync ground

All GND pins are interconnected, and they are connected to the operating voltage
ground.

Signal level

SyncOut output level (push-pull,  |LLL: Low 0.2...0.8V; High 45...5V
no load resistance), with a supply

voltage of 24VDC HLL: Low 0.2... 0.8 V; High 23.5... 24V
Output resistance Rij approx. 90 ohm,

LLL operation: R|_ = 100 ohm; Uggt.|o/hj ave. 1.5V

Load resistance, saturation voltage

HLL operation: R|_ = 2 kOhm; Ugat.|o/hj ave. 1.2V

Synclin / Trigln
LLL operation |Low OV ... 0.8V, High 2V ...5V no bridge between

the pins (HLL)

HLL operation |[Low 0V ... 4V, High 11V ...30V bridge between the pins (HLL)
Pulse duration | = 5 us

E3 To synchronize two controllers, connect SyncOut on controller 1 (master) with
Syncln on controller 2 (slave).

E3 Use a shielded cable of less than 30 m. Connect the cable shield to 'Shield'".

If the controller are operated via the EtherCAT interface, then a synchronization
1 even without the sync cable can be realized.

4.5.8 Encoder Inputs

Three encoders can be connected simultaneously and
powered with 5V using the 15-pin HD-sub connector.

Each encoder provides A, B and N signals (zero pulse,
reference, index).

The maximum pulse frequency is 1MHz.
Values for A, B, N: TTL level

24V <High=5V

OV=sLow=05V

Reference value: GND

Fig. 11 15-pin HD connector

Encoder supply 5 V: 5V each, max. 150 mA

Encoder| Pin Signal | Encoder | Pin Signal | Encoder | Pin Signal
5 A1 4 A2 3 A3
15 B1 14 B2 13 B3
10 N1 9 N2 8 N3
1 1 GND1 2 6 GND2 8 11 GND3
2 5V-1 7 5V-2 12 5V-3
Cover | Screen Cover | Screen Cover | Screen

Fig. 12 Encoder In pin configuration
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E= Use a shielded cable of less than 3 m. Connect the cable shield to the cover.
Connection requirements

The signal refers to ground (GND). Tracks A and B of encoder n are connected to inputs
An and Bn, with common ground GNDn. The inputs are not electrically isolated from the
supply voltage.

4.5.9 Status Inputs for External Light Sources

The Lifetime and Overheat error details are transmitted through the status cable (in-
cluded in the delivery of the external light source IFX2471) from the external light source
IFX2471 to the controller IFC2471, see Chap. A 3.6.

Use of the status cable is optional, as the status LEDs on the light sources will also indi-
cate the state.

The status signals are used internally to help the controller detect any external light
source errors automatically and to issue warnings.

4.6 Sensor Cable, Optical Fiber

Standard sensors IFS2400/2401

Sensor and controller are connected through an optical fiber. Sensor cables may be up
to 50 m long. Do not shorten or lengthen the optical fibers. Damaged sensor cables can-
not be repaired, the must be replaced.

Miniature sensors IFS2402 and hybrid sensors IFS2403
The optical fibers are fixed to the sensor and cannot be replaced. Repairs involve a new
connector and reducing the cable length (only through the manufacturer).

° Avoid
1 any contamination of the connector,

mechanical stress,
bending the cable.

Minimum bending radius: 30 mm (fixed), 40 mm (permanent flexible)

Connecting the sensor cable to the controller

E3 Remove the dummy connector from the green Sensor
optical fiber socket on the controller.

E2 Plug the sensor cable (green connector, E2000/APC) into
the optical fiber socket, and ensure that the sensor con-
nector is aligned correctly.

E3 Pushthesensorconnectorintothe socket until it locks.

External
light source

Disconnecting the sensor cable from the controller

E3 Push the sensor connector's release lever down, and pull the sensor connector out
of the socket.

E3 Replace the dummy connector.

Optical fiber for the external light source

Connect the external light source and the controller with an optical fiber (blue connector,

E2000/PC).

E3  Make sure that you connect the optical fiber to the external light source and the
controller first, before switching on the external light source.

Minimum bending radius of the optical fiber: 30 mm (fixed), 40 mm (permanent flexible)
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Step by step installation of the optical fiber for IFX2471

E3 Connect the optical fiber with the controller,

E= Push the sensor connector into the socket

Disconnecting the optical fiber from the
controller

E3 Push the connector's release lever down,

and ensure that the connector is aligned
correctly.

confocal

until it locks.

and pull the connector out of the socket.
Fig. 13 Connecting the optical fiber to

IFX2471

Precautions for handling optical fibers:

confocalDT 24x1

Avoid a bending radius of less than 30 mm.

Kinking causes permanent damage (immediately or in form of micro tears that expand
over time).

Avoid any contamination, e.g. from dust or finger prints.

Always connect the optical fiber ends with the sensor, controller or the external light
source, or close them off using appropriate protective caps.

Avoid frequent connecting and disconnecting.

Do not pull the sensor's optical fiber cable.
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Sensors

4.7

Dimensions

4.71

O
(€29 Gy 2|
(87'1) 9'/¢ —©
Orpose -
Q| Q
3 |- — T ....... =
e
SN eale Bununoy  (€9) €8
NS (¥9) €91 HAS
S® @roe
e
(€69) 1'9LI ol
(8v'1)9/¢€ -
(L1082 5l
o4 - -] ~
R
SN eaJe Buuno (ee) €8
NIt (6e) 00LVAN |
S® (¥0) 0’1
oo
<0
@0 T 8Ll s
BY 1) 9Z¢E S
Orpose Sl
3 -+ - — — | =
RE
=l eale Bununop (ee)e8
NI (68) 66 HNS |
IS (107€0
ol
(199) 2’812 N
Br 1) 9Z¢ 5@
©0rvose ol &
Ql
4 -+pt+--—-———4+——— —E
ol (€1) ¥'€ HAS
== eaJse Bulunoy -
mm (S0072H0
Q

IFS2401-0.4 IFS2401-1 IFS2401-3

IFS2401-0.12

S S
N N~
5 |-+ —-———— — = =T
% 3
©| IS}
S
m BaJe DUIlUNON
§ (Se2) 265 922 525 (6'8) €12 HAS e
(6£9)G2LL
=
|
5 Sl
(]
=S E— BN L S .
o
0
@/ Q
m eale Bununoy
m (CI2AE]! ¥92) L9WNS = "G'8
(/89 C6ri
(EREI
(86'S) 8IS —
By 1) 9/¢ o
Orpse Py
- Q
~[ o
S g i ===
o
eale BuuNop W
(08) 2’02 HINS N °
8)ce P >
— C
)
9 2
€L9)GSvI 9 =
N N - >
(8v'1) 98 9 2
L) ose 5 @
S
3 - T ....... 1= 5
1 °© §
oo - h
il eale BuuNo (ee)es 5 J._u
mm (90°'1) 0°'Le HINS . w o
S (62 0l &P w

IFS2400-24

IFS2400-10

1) Tolerances of the mounting diameter: +0.2 /-0.1 mm

Page 20

confocalDT 24x1



Assembly

Fiber-optic 2.1
(dia. 0.08)

Fiber-optic ©2.1
(.08)

Fiber-optic 2.1
(.08)
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|—1®  andcordgrip s ; Bend protection ity
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(.07) w0 |l Al I Mounting area ! ‘ 2
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(1o [il4 Il < 3.75_]] ‘
| 3 Il = (s il ‘
AN
Titanium |/ 5| } A } & ‘ —~
housing } © a |l © | % Steel housing 28 1
‘ S < (dia. 0.03) N
Al || Cgen| | N2
Ly ‘
e | SMR|, ‘
= \ _ MR

MR SMR

Mechanical tolerances
+0.1 (0.004) mm

IFS2402 -0.4/1.5/4/10 IFS2402/90 -1.5/4/10 IFS2403 -0.4/1.5/3/10
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IFS2400-20(01)
Sensor dimensions in mm,

SMR = start of measuring range

MR = Measuring range
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4.7.2 Start of Measuring Range

A base distance (SMR) must be maintained for each sensor.

Sensor ' SMR | Taraat_ '

Fig. 14 Start of measuring range (SMR), the smallest distance between the sensor surface
and the target.

SMR = Start of measuring range, approximate values

Sensor Start of measuring range | | Sensor Start of measuring range
IFS 2401-0.12 3.4 IFS 2402-0.4 1.5
IFS 2401-0.4 10.5 IFS 2402-1.5 0.9
IFS 2401-1 10 IFS 2402/90-1.5 |2.5"
IFS 2401-3 16.3 IFS 2402-4 1.9
IFS 2401-10 27 IFS 2402/90-4 |2.5'
IFS 2400-10 67 IFS 2402-10 25
IFS 2400-20(01) |63 IFS 2402/90-10 |3.5'
IFS 2401-25 20.2 IFS 2403-0.4 2.8
IFS 2400-24 213 IFS 2403-1.5 8.1
IFS 2403-4 14.7
IFS 2403-10 11

1) Start of measuring range measured from sensor axis
4.7.3 Using an Installation Bracket
The sensors of series IFS240x are optical sensors that operate in micrometers.

° Please ensure careful handling during installation and operation!

1

E= Use an installation bracket to mount IFS 2400/2401/2402 sensors.

30 (1.18)
13 (.51)
£9)
cE
o N
D
Al
M5x0.8 - 6H 10 IFS sensor with installation
(:39) bracket
Installation ring . Length A Length B Sensor
MA2400-27 o @27 246 IFS 2401 -x
MA2400-50 ‘ 250 066 IFS 2400-10
MA2400-59 259 a75 IFS 2400-24

Fig. 15 MA2400 outer clamps for IFS2400/ 2401 sensor series. Includes installation block
and ring.
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Fig. 16 MA2402 outer clamps for IFS2402 series sensors

Fig. 17 MA2402-4 installation bracket

IFS2403 sensors have an 8mm shaft diameter. Outer clamps need to be used for instal-
lation. This type of sensor installation ensures the highest level of reliability because
the sensor's cylindrical cover is clamped over a relatively large area. It must be used in
complex installation environments, such as machines, production systems etc.
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Fig. 18 A2403-8 outer clamps for IFS2403 sensor series

@//
\\\

Fig. 19 MA2403-8 installation bracket
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5. Operation

5.1 Commissioning
E3 Connect the controller to a voltage supply, see Chap. 4.5.2.

E3 Connect the sensor and the controller with the optical fiber (sensor cable), see
Chap. 4.6.

If you use controller IFC2471 with an IFX2471 external light source, the following applies:

E3 Connect the controller and the external light source with the optical fiber and the
status cable.

E3 Connect the external light source to the mains power supply.

E3 Switch on the external light source, then switch on the controller using the Power
switch.

When the controller has been switched on it initializes. The measuring system is ready
after approx. 10 seconds. To ensure precise measurements, let the measuring system
warm up for about 60 minutes. The system can be configured through web pages that
are integrated into the controller or using commands, see Chap. A 4. We recommend

configuring the controller through the web pages.

5.2 Operation Using Ethernet

Dynamic web pages are generated in the controller which contain the current settings of
the controller and the peripherals. Operation is only possible while there is an Ethernet
connection to the controller.

5.2.1 Requirements

You need a web browser (e.g. Mozilla Firefox >3 or Internet Explorer 7) on a PC with a
network connection. To support a basic first commissioning of the sensor, the sensor is
set to a direct connection.

If you have configured your browser to access the internet via a proxy server, in the
browser settings you will need to add the IP address of the controller to the list of ad-
dresses which should not be routed through the proxy server. The MAC address of the
unit can be found on the nameplate of the controller and on the test certificate calibration
report.

‘Java” and ‘Javascript” must be enabled and up-to-date in the browser so that measure-
ment results can be displayed graphically. The PC requires Java (Version 6, update 12 or
later). Source: www.java.com > ‘JRE6 Update 12”.
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5.2.2 Access via Ethernet

Direct connection to PC, sensor with static IP (Factory setting)

Network

PC with static IP |PC with DHCP

Controller with dynamic IP, PC with DHCP

E3 Connect the controller to a switch (intranet). Use a LAN cable
with RJ-45 connectors.

E3 Connect the controller to a switch
(intranet). Use a LAN cable with RJ-45
connectors.

E3 Now start the SensorFinder.exe Wait until Windows has
program. You will find this program |established a network con-
on the provided CD. nection (Connection with

E3 Click the button Find sensors. | limited connectivity).
Select the designated sensor from |E3 Now start the Sen-
the list. In order to change the sorFinder.exe pro-
address settings, click the button gram. You will find
Change I1P-Address. this program on the

provided CD.

* Address type: static IP address

« IP address: 169.254.168.150" E3 Click the button Find

sensors. Select the

* Subnet mask: 255.255.0.0 designated sensor
E3 Click the button Change, to transmit from the list.
the changes to the sensor. E2 Click the button Start

Browser button

to connect the sen-
sor with your default
browser.

E3 Click the button Start browser to
connect the sensor with your default
browser.

1) Requires that the LAN connection on the

PC uses, for example, the following IP ad-

dress: 169.254.168.1.

E3 Enter the sensor in the DHCP / register
the sensor in your IT department.

The sensor gets assigned an IP address
from your DHCP server. You can check
this IP address with the SensorFinder.exe
program.

E3 Now start the SensorFinder.exe pro-

gram.
You will find this program on the pro-
vided CD.

E3 Click the button Find sensors. Se-
lect the designated sensor from the list.

Click the button Start browser, to
connect the sensor with your default
browser.

Alternatively: If DHCP is used and the DHCP
server is linked to the DNS server, access to
the controller via a host name of the struc-
ture “IFC24x1_SN <serial_number>" is
possible (where x = 5 for IFC2451, x = 7 for
IFC2471).

E3 Start a web browser on your PC. To
achieve a IFC2451 with the serial
number “01234567”, type in the ad-
dress bar on your browser “IFC2451_
SN01234567".

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

@ Use the upper navigation bar to

Nl s e confocalDT 2451 .=.=~.  access additional features (set-
= — & tings, vi ignal etc.).
B0 |t page & gs, video signal etc.)

o e All settings on the web page are

button.

Video signal

HalpAnfarmatien
_‘}

applied immediately in the con-
troller after pressing the Submit

Fig. 20 First interactive web page
after calling the IP address

Parallel operation with keyboard and web browser is possible; the last setting applies. Do not forget to save your set-

tings.

The appearance of the web pages may vary depending on functions and peripherals. Each page contains parameter

descriptions and tips on completing the controller.

confocalDT 24x1
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5.2.4 Measured Value Presentation with Ethernet
E3 Start Measurement display in the horizontal navigation bar.

Diagram control and display are loaded in the browser as a Java program which will
continue to run independently from the controller (which will also continue to operate
separately).

By letting the diagram display run in a separate tab or browser window, you avoid
1 having to restart the display every time.

E3 Click the Start button to begin displaying measurement results.

Home | | Preferences | | Measuremen Video signal Helpnfo confocalDT 2451 .leoeesion
Weasured values Distance |

Select measuring program | Distance

|| Averaging

Video averaging
No averaging -
Measurement averaging ¥ Autoscale
Recursive average of nvs ¥ 'T 4,91037

Number of n values:
1900

Distance 4.90481 mm ‘ [Measuring rate 130 kHz_| [Exposure time 16408 ps

Submit 490787

asusa-xﬁ_ﬁ_—;—«ﬁ_x

490284

B & & |

Start Stop

0.0
Reset statistics 4,003

T T r d
0,000 0,750 1,500 2,250 3,000

Timerange (in s); |3.0
JI| |»] [Peak

{Eﬂatistlcsmin, 4904814 mm max. 4805711 mm peak-to-Peak: 0,000898 mmJ

Fig. 21 Displaying measuring results
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Fields with a grey
background re-
quire a selection.

Fields with a dark
Val- | border require the
ue specification of a
value.
confocalDT 24x1

5.3 User Interface, Basic Preferences

5.3.1 Introduction

The following chapters describe any controller settings that are required to get started
and quickly achieve first measuring results.

You can access additional submenus, e.g. for measuring rates and triggers, through the
navigation bar on the left side of a web page.

When programming has been completed, all settings must be permanently stored
1 in a set of parameters to ensure that these settings will be available when the sen-
sor is switched on the next time.

For details about other measuring control settings and features, such as setting masters
or triggers, see “Advanced settings”, see Chap. 6.

5.3.2
(=> |

Measurement Program

Select the desired type of measurement program from the list:

Home | [Preferences |[Measurement [ Video signal | [ Help/info | confocalDT 2451 ,.!< o

|Login | Save Setup

Preferences > Measurement program

Measurement program Measurement program

Sensor

Exposure mode/measuring rate

Measurement to be effected Distance Measurement |

Detection threshold

Averaging/error handling

Zeroing/mastering Submit |

Material database

Distance measurement
Distance to the first surface

Digital interfaces

Switching outputs

Analog output Thickness measurement

Thickness of one layer - distance between the first two peaks

Output-data rate

kv
v

Encoder inputs

Trigger mode

Status: OK

Synchronization

Type of meas- |Distance measurement | Distance to first surface

urement One-sided thickness measurement of trans-

parent materials; the relevant material needs to

Thickness measure-
ments

be selected (refractive index).

1 The selected measuring program is used as the standard measuring program on
startup.

Page 27




Operation

confocalDT 24x1

5.3.3 Material Database

One-sided thickness measurements require the refractive index of the transparent mate-
rial to calculate the actual thickness. For this purpose, different material data are stored
in the controller.

You can select the transparent material in the Thickness Measurement program, see
Chap. 5.3.2

E3 Select the transparent material to be used for measuring the thickness.
E3 Click Submit to confirm your selection.

The controller stores a material table that can be modified and added to.

Home [ Preferences ] [Measurement] [ Video signal ] [ Help/Info ] confocalDT 2451 M.L;{},,SW

. ]
|L°9'” | Preferences > Material database SEUEEEAD

Measurement program

p— Material database

Exposure mode/measuring rate = 7 —
Material name | Description [l s e vl

N N at486 nm  |n, 587 nm 656
Detection threshold F Dat C a1 556 nm
Vacuum, Air Vacuum; air 1.000000 1.000000 1.000000

Averaging/error handling

Abbe value ny

. . " Quartz glass,
Zeroing/mastering Fused Silica | =" 9 1.463126 | 1.458464 | 1.456367
Material database BK7 Crownglass |1522380  |1.516800  |1.514320
Digital interfaces Acrylic Acrvlic rosin, e.9 | 1 497828 1.491668 1.488938
ladhesive, lacquer
Switching outputs PMMA Acrylic glass | 1497761 | 1.491756 | 1.489200
Analog output P VT
PMMI methylimid, 1534000  |1.534000 | 1.534000
Output- data rate a plastic
- PS :Olls;sstmol, 1.604079 | 1.590481 1.584949
Encoder inputs Ppl -
olycarbonat,
: PC Y 1599439  |1.585470  |1.579864
Trigger mode a plastic

Micro-Epsilon assumes no responsibility for the stored material parameters. Use the Add
material button to add values to or delete values from the controller material data-
base. Adding new materials requires either the refractive index and the Abbe number
Vg or three refractive index numbers for different wavelengths (even if they more or less
coincide).

5.3.4 Selecting a Sensor
Controller and sensor(s) are matched at the factory.

E3 Select the connected sensor (type, range and serial number) from the list.
E3 Click Submit to confirm your selection.

Home | [Preferences | [Measurement [ Video signal | [ Help/info | confocalDT 2451 .= .

| Login | Preferences > Sensor Save Setup
Measurement program Sensor

Sensor

Exposure mode/measuring rate Connected Sensor: IFS2401-1 SN7101%|

Detection threshold

Averaging/error handling

Zeroing/mastering Submit |

Material database

Digital interfaces The connected sensor is to be chosen from the stored calibration data (according to type, measurement
SWitChing OUtPUtS . rg:lﬁ:i:tg?:tzl gfquJT)b:)r)z'O different sensors can be stored within the controller.

Analog output

Output-data rate

Encoder inputs

Trigger mode

Synchronization Status: OK

The calibration data of up to 20 different sensors can be stored in the controller.
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5.3.5 Exposure Mode / Measuring Rate

To select the exposure mode click Settings > Exposure mode/Measuring rate.

Home | [ Preferences | [Measurement [Video signal | [Help/Info

| Login |

| confocalDT 2451 .lxceron

Save Setup

Preferences > Exposure modes / measuring rate

Measurement program

Exposure mode / measuring rate
Sensor

Exposure mode/measuring rate

Exposure mode: [Measurement mode-|

Detection threshold

Averaging/error handling Measuring rate: ‘|2.5 kHz j
Zeroing/mastering E T 04 400.0

Material database Xposure time: 0.1 us ... .0 us:

Digital interfaces Submit |

Switching outputs

Automatic mode

In order to ensure that each measurement object can be measured with the maximum
possible measuring rate, the measuring rate and then the exposure time of the
adjustment is changed. The following basically applies: Maximum scope of adjustment,
slowest version (default).

Analog output KHZ ]

Output-data rate

EXPOSURE

Encoder inputs

Trigger mode

Synchronization

Exposure |Exposure mode Automatic mode | Measurement mode | Manual
mode/ mode [ Alternating two time mode |/ Automatic
Measuring two time mode

rate

Measuring rate (IFC 2451)
Measuring rate (IFC 2471)

0.1/02/0.3/1/25/5/10 kHz
03/1/25/5/10/25/50/ 70 kHz
Value (0.1 us and 10.000 us IFC2451)

Exposure time 1 in us
Value (0.1 us and 3.333.3 us IFC2471)

Value (smaller than Exposure time 1)

Exposure time 2
(shorter) in us

E3 Select the required exposure mode.

Automatic mode. Defines the exposure time and automatically sets the relevant
measuring rate to ensure that the maximum measuring rate is used for each target. The
following principles apply: maximum control range, lowest measuring rate (standard
setting). Lasts 1 up to a maximum of 7 measurement cycles (change from no target too
good reflective target).

Measurement mode. Maintains the required or suitable measuring rate, and adjusts
only the exposure time. A smaller control range is used to achieve faster results. This
mode also enables the user to work with targets with different reflections that have the
same measuring rates. Lasts 1 up to a maximum of 7 measurement cycles (change from
no target too good reflective target with 0.1 kHz measuring rate).

Manual mode. No automatic adjustments. Set (optimized) values are maintained. This
makes sense for fast changes due to targets with identical surfaces moving in and out or
for highly dynamic movements (no overshoots). It is not recommended to use this mode
for strongly varying target surfaces. Manual mode can also be used for several layers if
the brightest peak should not be captured. The video signal display can acquire suitable
measuring rates and exposure times from automatic mode.

Automatic two time mode. Fastest mode with two manually preset exposure times.
The more suitable time is automatically selected. We recommend using this mode to
measure distances for fast changing surface properties, such as mirrored or anti-glare
glass.

Alternating two time mode. Operating mode with two manually preset exposure
times that are used alternately. Suitable for two very different high peaks when measur-
ing thickness. We recommend using this mode in particular, if the smaller peak disap-
pears or the higher peak overshoots. A possible set video averaging is ignored here.
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E3 Select the required measuring rate.

- IFC2471: 0.1 kHz; 0.2 kHz; 0.3 kHz; 1 kHz; 2.5 kHz; 5 kHz; 10 kHz; 25 kHz; 50 kHz
and 70 kHz;

- IFC2451: 0.1 kHz; 0.2 kHz; 0.3 kHz; 1 kHz; 2.5 kHz; 5 kHz.

The applicable range of values for the current exposure time is displayed underneath
the selection list. It can also be set manually in a range between 0.1 us and 1/measuring
rate.

E3 Click Submit to confirm your selection.

When selecting the measuring rate, take the video signal into consideration (see chap-
ter 5.4).

Step-by-Step procedures:

E=2 Place the target in the midrange, see Fig. 22. Keep adjusting the measuring rate
until you get a high signal intensity that is not oversaturated.

100 % | - oo o ___
a |
c 1
2 |
() |
5O f-----mmmmmm e . |
0 : . Displacement
SMR Midrange EMR
| | - |
: Measuring|  [range (MR) >
Sensor | | L |
e SMR ' Target

Fig. 22 Defining measuring range and output signal
E3 To do this, observe the Intensity LED.

Red Signal in saturation

® Intensity <min Yellow Signal too low
Intensity ok

@ [ntensity >max

Green Signal ok

- If the Intensity LED changes to red, reduce exposure time or increase the measur-
ing rate.

- If the Intensity LED changes to yellow, increase exposure time or reduce the meas-
uring rate.

E= Choose a measuring rate that makes the Intensity LED light up green.
E32 If necessary, change to manual mode.

E3 Use the required measuring rate, and adjust the exposure time. Or let the exposure
time define possible measuring rates.

If the signal is low (Intensity LED is orange) or saturated (Intensity LED is red), the
sensor will carry out measurements, but measuring accuracy might not correspond to
the specified technical data.
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5.4 Video Signal

After launching Video signal the following page is displayed.

| Home || Preferences || Measwrement || Videosignal || Helpinfo ConfOCaIDT 2451 MIGRO-EPSILON
_ |[video signar
Dark reference Video Signal
Masking
Exposure modeMieasuring rate |Expusureumg 1645,8 P2 \ |Measunng rate 1,20 kHz — 5
Exposure mode: ™ rutoscale
Measurement mode d 1007
J— 1000
R
0.3 kHz B
Detection threshald(in %;
100 751
Submit
a0+
254
I Raw sighal
2“"'7 Dark corrected signal
™ Darkvalues
T Lightvalues 0.0 a
R Detection threshold 0 2% 8 75 o0 6
| Masking - ]
\ Linearized measuring range
\
B = & \
1 ] start Stop saye “
\
\
\\ \

Fig. 23 Video signal web page

The Video signal web page includes the following features:

1

Start measuring video signals by clicking the Start button (bottom left), and end it
by clicking Stop.

In the window on the left, the video graph can be enabled or disabled (both during
and after measuring):

* Raw signal (uncorrected CCD signal, red)

» Dark corrected signal (raw signal minus dark level table, blue)

* Dark value table (table generated in response to dark referencing, black)
* Light value table (table generated in response to light referencing, grey)

* Recognition threshold (orange)

In the window on the left you can quickly adjust exposure mode, measuring rate
and recognition threshold (in %). Click Submit to accept the new values.

From the Video signal page, you can launch the Dark reference, Light
source reference and Masking features directly, see Chap. 5.7.

In addition, the current exposure time values and the selected measuring rate are
displayed above the graph.

The recognition threshold is a horizontal straight line that corresponds to the preset
value. It needs to be high enough that no undesired video signal peak is included in
the measurement. If possible, don't change it.

The video signal displayed in the large graph window on the right represents the
spectral distribution of the pixels in the receiving row. Left 0 % (small distance), and
right 100 % (large distance).

For the graph's Y axis you can choose between Auto scale and manual.

Use the Save button to store the displayed graph in CSV format (time stamp and
captured values). This will open the Windows dialog box for selecting a location
and file name.
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The Measurement and Video signal web pages require Java version 6 (up-
1 date 12 or higher). Source: www.java.com > ‘URE6 Update 12”. In addition, JavaS-
cript must be enabled.

5.5 Dark Reference

This adjustment must be carried out after every sensor change. Dark referencing is
sensor-dependent and is stored separately in the controller for each sensor. Therefore,
you need to connect the required sensor and select Settings menu > Sensor, before you
start dark referencing.

The controller requires a warm-up time of approx. 30 minutes before capturing dark
signals.

Step-by-Step procedures:

E= Remove the target from the measuring range, or cover the sensor surface with a
piece of dark paper.

For dark referencing, no object must be within the measuring range, and no ambi-
ent or external light must reach the sensor.

E2 On the controller, press the Dark reference button', or click the Start dark
reference button on the Dark reference web page.

The Intensity and Range LEDs will start flashing, and the sensor captures the current
dark signal for about 20 seconds.

Home || Preferences | | Measurement || Videosignal || Helpinfo confocalDT 2451 .deoeesion
Widen sighal
Dark reference Dark reference %
Masking
This adjustment must be carried out after every change of the sensor. The sensor must be covered and
the measurement object be removed for this, please also view the operating instructions. {Time required:
Start dark refarence approx. 205). The result of the adjustment will be saved. The previous adjustment can be reset by clicking
an "Undo"
[ Autoscale
1000 100
75
T Raw signal
W Dark corected signal
W Darkwalues
50
® @ B
Start Stop Save 254
00 a
0 25 a0 78 100

Fig. 24 Dark reference video signal (example: IFC2451 with LED light source)

After the dark referencing the dark corrected signal is characterized by an almost smooth
waveform directly to the X-axis.

E3 Remove the paper cover from the sensor. The sensor can now be used as normal.

Click “Undo” to reset the previous adjustment. You need to repeat dark referenc-
1 ing after replacing the lamp in the external light source. And for controller IFC2451
with an internal LED light source you will also need to carry out dark referencing at
regular intervals.

1) After more than 10 seconds, the factory settings will load!
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5.6 Measurements and Web Page Display

5.6.1 Distance Measurements
E3 Align the sensor vertically to the target object.

E3 Then, move the sensor (or the target) closer, until you more or less reach the start
of measuring range for your sensor.

Once the object is within the sensor's measuring range, the
Range LED (green or yellow) on the front of the controller will light up. Or, observe the
video signal.

Name State Description

LED 1 Red Intensity too high, first peak in saturation

Intensity | Yellow Intensity too low, first peak below recognition threshold
or no peak above the recognition threshold

Green Signal ok

LED 2 Red No peak within the linearized (or masked) range
Range Yellow Peak in the midrange (47.5 ... 52.5 %)
Green OK, at least one peak within the linearized (or masked)
range
Error 1 Intensity = 1 Intensity too high or too low (warning, if intensity is satu-
rated or below recognition threshold)
Error 2 Out of range = 1 | No peak within the linearized range

Fig. 25 Description of LEDs and error signals for distance measurements

After launching Measurement the following web page is displayed.

confocalDT 2451 Mu'm.. :

Home Preferences Measurement Video signal Helpinfo

Measured values Distance

Select measuring program Distance
|| Averaging
Video averaging Distance 4,90481 mm [Measunng rate 0 kHz | [E:pusuna time 16408 ps
No averaging -
Measurement averaging ¥ Autoscale
Recursive average of nve 100 49103 Intensiy (%)
Number of n values:
1900
Submit 490787
-mnsa-—ﬁ___%R_ﬁ\____—
49028
k] @& B
Start stop

0.0
_ Resotsialitios | 49003

T T T J
0,000 0,750 1,500 2,250 3,000

Timerange (in ). [3.0
Al |»] [Peak

|Stalisl\csm:n, 49804814 mm max. 4805711 mm peak-to-Peak 0,000898 mmJ

Fig. 26 Measurement web page (distance measurement)

In the left window, you can define settings for averaging readings.

If the settings were defined in a different tab or window, you will then need to re-load the
Measurement page to apply the settings.

Use the buttons on the bottom left to start and stop measuring. You can store any dis-
played values in CSV format on your PC.

In the large window to the right, the reading is displayed as a value-time graph, and
intensity is displayed as a bar graph. You can select either

Auto scale or manual setting for the graph's Y axis, and you can define the display
area in a window below the time axis.

Three text boxes above the graph display the current distance, measuring rate and expo-
sure time.
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The Minimum, Maximum and Peak-to-Peak statistics values for the previous evalua-
tion range are displayed below the graph. To reset them, click the Reset statistics
button.

5.6.2 Thickness Measurement of Transparent Objects

In Thickness Measurement mode, the controller evaluates two signals that reflect from
the surface. The controller uses the two signals to calculate surface distances and thick-
ness.

E3 Align the sensor vertically to the target object. Ensure that the target is located near
the midrange (= SMR + 0.5 x MR).

The light beam must meet the target surface at a right angle to avoid inaccurate
1 measurements.

Displacement 1

SMR

Fig. 27 One-sided thickness measurement for a transparent object

SMR Start of measuring range
MR Measuring range
Standard sensors approx. 10 % of the measuring range
Minimum target thickness Miniature and hybrid sensors approx. 20 % of the measur-
ing range
Maximum target thickness  Sensor measuring range x refraction index for the target

The Range LED on the front of the controller lights up as soon as the two object surfaces
are within the sensor's measuring range.

Name |State Description
Red Intensity of at least one of the first two peaks in saturation
:_rﬁeDnjsity Yellow Intensity too low, one or both peaks below recognition
threshold
Green Signal ok
Focus of none (or only one) of the peaks within the linear-
Red .
ized or masked range
LED 2 Yellow Average value from first and second peak in the midrange
Range (47.5 ... 52.5 %)
Green OK, focus of at least two peaks within the linearized or

masked range

Warning, if the intensity of at least one of the first two
peaks is saturated or below recognition threshold

Focus of none (or only one) of the peaks within the linear-
ized range

Fig. 28 Description of LEDs and error signals for thickness measurements

Error 1 |Intensity = 1

Error2 |Out of range = 1

Thickness can only be calculated correctly if the material has been specified. To balance
the spectral adjustment of the refractive index, a minimum of three refractive index num-
bers for different wavelengths or one refractive index plus the Abbe number are required.
If a target surface is outside the measuring range, the controller provides only one signal
for distance, intensity and focus. This might also happen, if one signal is below the rec-
ognition threshold.

When measuring the thickness of a transparent material, two boundary areas are active.
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This means, that two peaks are displayed in the video signal, see Fig. 29.

Even if the recognition threshold is just below the saddle between the two peaks, the
controller can determine both distances and use them to calculate the thickness.

Home | Preferences | Measurement | Video signal | Help/nfo ConfocaIDT 2451 u}

MICRO-EPSILON
Video signal

Dark reference

Video signhal

Masking

Exposure modeiMeasuring rate
Exposure mode ¥ mutoscale
Measurement mode 2 237
100.0

Ileasuring rate

0.2 kHz =

Detection thrashold(in %):
1.00

[Expozure time 50000 ps | [Measuring rate 0,20 kHz

177
Submit
114
6]
™ Raw signal
¥ Dark corrected signal
I Darkvalues
I Lightvaes 00 0 Rl T T Y YW o
¥ Detection threshold ﬁs éu ?é 100
Masking '

Linearized measuring range

& @& B

Start Stop Save

Fig. 29 Video signal web page (thickness measurement)

MICRO-EPSILON

H Preferences || Measurement || Video signal H Help/info

confocalDT 2451

Measured values Thickness
Select measuring program Thickness
Material settings
Averaging |Difference 1to2 1,73575 mm | |Measuring rate 0,20 kHz | |Expusuret\me 1482,6 ps
,
Video averaging
o averaging - ¥ autoscale 407
Measurement averaging 0.0 ' Intensity (%)
Recursive average ofn vey
Number of n values:
1900
1,73877
Submit
1,7357+
1,73324
start stop fave oo 1,7307
T T T 1
- 21,388 22,140 22,8 23,643 24,394
Reset statistics I
Timerange (in sy |3.0 12
(i [»] [Peak
‘ Statigtics min:  1,635102  mm max. 1635754 mm peak-to-Peak: 0,000653 mm‘

Fig. 30 Measurement web page (thickness measurement)

The Measurement web page visually and numerically displays only the thickness, while
intensity is displayed for both peaks (peak 1 = close, peak 2 = far), see Fig. 30. Statis-

tics relate only to thickness. All other settings and features are identical with those for
distance measurements, see Chap. 5.6.1.
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5.7 Load / Save Settings in the Controller

In this menu you can save current device settings to the controller and recall stored set-
tings. You can permanently store eight different parameter sets in the controller.

Home | [Preferences | [Measurement (Video signal | [ Help/info | confocalDT 2451 ...

; -
| Login | Preferences > Settings loading / saving Save Setup

Measurement program Settings loading / saving
Sensor

Exposure mode/measuring rate

Setup no.: 1 =
Detection threshold P I J

Averaging/error handling Maintaining interface settings:

Zeroing/mastering

Material database Activate |

Digital interfaces Save setup |

Switching outputs

Analog output

Ompm_data rate Store settings in the controller permanently (otherwise the settings will be lost when turning off). Various

N parameter sets can be stored. When turning on, the last stored parameter is loaded.
Encoder inputs

Trigger mode Maintain interface settings
N N If the checkbox is activated, the settings for language, password, analog output and network will kept.
Synchronization Activate
By clicking this button, the selected setup file is loaded in the controller.
| Settings loading/saving Save setup - ,
Clicking this button saves the settings in the selected setup file.
I Manage setups on PC Manage setups on PC Importing/exporting of setup and material settings between PC and controller.
| Extras Status: OK

5.7.1 Saving Settings in the Controller

Current settings are stored in the controller using the selected parameter set number. We
recommend saving settings after programming the controller, as the settings will be lost
when the controller is switched off.

How to save settings:

E3 Select the required setup no. of parameters.

E3 Click the Save setup button.

The current settings will be available after the controller has been switched off and on.

For a fast saving to the last saved setup use the Save setup button in every prefer-
ences page.

*  Switching on the controller loads the set of parameters that was last stored in the
1 controller.
5.7.2 Loading from the Controller

The settings that are stored for the selected parameter setup number in the controller are
enabled.

How to load settings:
E3 Select the required setup no. of parameters.

The measurement settings contain measuring properties, such as signal selection,
measuring rate and filter settings.

Only maintain interface settings, if the controller is used with the same network and
RS422 baud rate.

E3 Selectthe Maintaining interface settings check box if desired.
E3 Click the Activate button.

The controller uses the settings from the selected parameter set.
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6. Advanced Settings
6.1 Login, Switching Operator Level

Assigning passwords prevents unauthorized changes to controller settings. Password
protection is not enabled as a factory setting. The sensor works on the Operator level.
After the controller has been configured, you should enable password protection. The
standard password for the Operator level is “000”.

A software update will not change the standard password or a custom password.
1 The operator level password is setup-independent, and is not loaded or stored dur-
ing setup.

Operators can do the following:

Operator Professional
Password required no yes
View settings yes yes
Change settings, change passwords no yes
View readings, video signals yes yes
Scale graphs yes yes
Restore factory settings no yes

Fig. 31 Permissions within the operator hierarchy

_ Enter the standard password “000” or
Login a custom password into the Password
You are logged in as Operator. bOX, and click “Submit” to confirm.

Password for login as a professional:

_ To change to operator mode, click the
submit || | ogoff button.

Fig. 32 Changing to operator level

In Operator mode, you can use the change password features to assign a custom
password.

Password Value All passwords are case-sensitive. Numbers are al-
lowed, but special characters are not permitted.

User level at Operator /| | Defines the operator level that is enabled when the
restart Professional |sensor starts the next time. MICRO-EPSILON recom-
mend to select Professional level.

When an professional restores the factory settings (Settings menu > Tools > Fac-
1 tory Settings), the Professional level password is reset to “000”.

6.2 Detection Threshold

The detection threshold (in %, relates to the signal after dark correction) defines the mini-
mum intensity for including a video signal peak in the measurement. Therefore, the video
graph must be taken into consideration when defining the threshold.

Peak detection threshold |Value Value in %, factory setting: 1%

Defining the peak detection threshold

- For very weak signals (e.g. typical for extremely high measuring rates), choose a low
detection threshold, as only signal parts above this threshold will be included in meas-
urements.

- For thickness measurements, you may increase the detection threshold, if video signal
peaks merge. In general, set the threshold high enough to avoid that any interfering
video signal peaks are detected.
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The detection threshold affects linearity, it is therefore recommended to adjust it as little
as possible.

E3 Click Submit to confirm selection of the recognition threshold.

6.3 Averaging, Error Handling, Statistics
6.3.1 Notes on Averaging
Video no averaging / Video averaging is carried out
averaging |recursive 2 /4 /8 before measuring distances or
moving 2 /4 /3 thickness. Recommended for very
median 3 small peaks.
Measured |no averaging Specify the type of averaging. N
value . defines how many sequential meas-
averaging moving N values |2/4/8 ... 128 |Value urements the sensor will use for
recursive N values |2 ... 32768 Value |averaging, before issuing the next
median N values |3/5/7/9 Value |"€ading.
Error Error output, no measurement output Sensor displays an error number.
handling | Ho/d jastvalue |0 ... 1024 Value |If no valid reading can be obtained,
the last valid value can be hold for
a certain period of time, and will
be issued repeatedly. If the read-
ing is O, the last valid value is hold
permanently.
Statistics |2/4/8/16... 16384 / The statistical values Minimum,
all measured values Maximum and Peak-to-Peak are
calculated and output from a prede-
fined number of measuring values.

Averaging can be performed in two different signal processing areas.

- Video signal averaging

- Measurement averaging

It is recommended to use averaging for statistical measurements or slowly changing
readings. Averaging reduces noise and suppresses distortions in readings.

6.3.2

Video Averaging

The following video graphs can be averaged successively and pixel by pixel in the sen-
sor. In the web browser, under Video signal, you can see the effect of the various

settings.

Video averaging is especially recommended for very small video signal peaks to help
reduce the threshold and to achieve a greater number of valid readings.

The video averaging must be ignored in the two times alternating exposure mode.

6.3.3

Measurement Averaging

Measurement averaging is performed after measurement values have been calculated,
and before they are issued or processed through the relevant interfaces.

Measurement averaging

- improve

s the resolution

- allows masking individual interference points, and

- 'smoothes' the reading.

1 and output rate.

Linearity is not affected by averaging. Averaging has no effect on measuring rate

The internal average value is re-calculated for each measuring cycle.
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* The defined type of average value and the number of values must be stored in the
1 controller to ensure they are hold after it is switched off.

Controller IFC24x1 is delivered with “moving average, averaging number = 1” as factory
settings, ie. averaging is not enabled by default.

Moving average

The definable number N for successive measurements (window width) is used to calcu-
late the arithmetic average M_  according to the following formula:

N MV = measured value

Z MV (k) N = averaging number
Moy = —K=1 k = continuous index (in the window)
N M_., = average value or output value

Each new measured value is added, and the first (oldest) value is removed from the av-
eraging (from the window). This produces short response times for measurement jumps.

Example: N = 4
.. 0, 1% w1, 2,@ Measured values
221,38 _ 21,34 _
4 - Mmov(n) 4 - Mmov(n+1)

Output value

*  Moving average in the controller IFC24x1 allows only potentials of 2 for N. The high-
1 est averaging number is 128.

Recursive average

Formula:

MV = measured value

MV, + (N-T) XMy N = averaging value, N = 1 ... 32768
Mrec (n) = N

n = measurement index
M_. = average value or output value

The weighted value of each new measured value MV(n) is added to the sum of the previ-
ous average values
M__ (n-1).

rec
Recursive averaging allows for very strong smoothing of the measurements, however
it requires long response times for measurement jumps. The recursive average value
shows low-pass behaviour.

Median
A median value is formed from a preselected number of measurements.

When creating a median value for controller IFC24x1, incoming readings are sorted after
each measurement. Then, the average value is provided as the median value.

3, 5, 7 or 9 readings are taken into account. This means that individual interference
pulses can be suppressed. However, smoothing of the measurement curves is not very
strong.

Example: Median value from five readings

..0 12451 3,— Sorted measurement values: 1 2[3]4 5 Median ,, = 3
..1245135,— Sorted measurement values: 1 3[4]5 5 Median ., = 4

6.3.4 Error Handling (Hold last value)

If no valid reading can be obtained, an error is issued. Should this be a problem for
processing, the last valid value can be hold for a certain period of time, and will be is-
sued repeatedly.
Between 1 and 1024 values can be hold.
If the number is 0, the last value is hold until a new, valid reading is obtained.
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6.3.5 Statistics

The controller derives the following statistical values from the measurement result:

MIN Minimum © _ Maximum_
<[5
. =HEE
MAX Maximum | o< |2
nh|o|z!
o c 1
Peak-to- | /__'j/'—'—'m'nﬁnm'—' |
eak value ! % | 7
PEAK-PEAK | Ht |~ Peak-peak L S
( 'me) | Evaluation cycle | Time
span

Fig. 33 Evaluation cycle of statistical values

Statistical values are calculated from measurements within an evaluation cycle. The
number of measurements used for calculation can be between 2 and 16384 (potential of
2), or include all measurements.

Use the Statistics reset button or the RESET STATISTICS command to start a new
evaluation cycle (storage period). When a new cycle starts, previous statistical values are
deleted.

Statistical values are displayed in the web interface (Measurement section) or issued via
the interfaces.

6.4 Zeroing, Mastering

Use zeroing and setting masters to define a target value within the measuring range. This
shifts the output range. This feature can be useful, for example, when several sensors
carry out measurements simultaneously in thickness and planeness measurements.
When measuring the thickness of a transparent target using controller IFC24x1, you
need to specify the actual thickness of a master object as Master value.

Master value Value Specify the thickness (or other parameter) of a master object.
in mm Value range: — 2 x measuring range to + 2 x measuring range

Mastering (setting masters) is used to compensate for mechanical tolerances in the sen-
sor measurement setup or to correct chronological (thermal) changes to the measuring
system. The master value, also called calibration value, is defined as the target value.

The master value is the reading that is issued as result of measuring a master object.
Zeroing is when you set a master with O (zero) as the master value.

When setting a master, the sensor characteristic is moved
in parallel. Moving the characteristic reduces the relevant
measuring range of a sensor (the further master value and
master position are located, the greater the reduction).

Setting masters/Zeroing - Step-by-Step:

E3 Place target object and sensor into their required posi-
tions.

® E3 Define the Master value (web interface/ASCI).

Digital value

< After setting the master, the sensor will issue new read-

& ings that relate to the master value. If you click the Reset
&5‘0 | master value button to undo the mastering process, the
min (Ol system reverts to the state that existed before the master

0% Measurir%(g”r]ange 100% was set.

Fig. 34 Moving the characteristic when mastering

Mastering or zeroing requires a target object to be present in the measuring range
1 and affects both analog and digital outputs.
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6.5 Digital Interfaces
Digital Output in the web diagram / Defines which interface is used for data
interface Ethernet measurement transfer | | output. No parallel data output via multiple
selection  |RS422 / EtherCAT channels.
Data Distance 1, 2 | Difference 1 up 2 | | Select the relevant check boxes to choose
selection Statistics Min | Statistics Max / which data are used for transmission. The
Statistics Peak-Peak | Exposure data are issued one after the other in a de-
time / Intensity of the distance fined sequence. RS422 allows transmission
value | Encoder 1/ Encoder 2 | of no more than 32 records.
Encoder 3 | Error status /| Meas-
ured value counter/ Time stamp
Ethernet IP settings for controller Static IP Values for IP address /
settings address |  |gateway | subnet mask.
DHCP Only for static IP ad-
dresses.
Ethernet measured value transfer |Server / Values for port and IP
settings Client address
TCP/IP | UDP/IP
Settings Baud rate 9.6/115.2/230.4/460.8 /691.2 |
RS422 921.6 / 1500 / 2000 / 3500 / 4000 kBps
Ethernet/ Operating mode after start Ethernet | EtherCAT
EtherCAT
6.5.1 Selecting a Digital Interface

Controller IFC24x1 has three digital interfaces that can be used as an alternative data
output in conjunction with parameterization.

- Ethernet: allows fast data transfer, but provides no real-time capabilities (packet-based
data transfer). Both measurement and video data can be transferred. Use to capture
measurements without any direct process control, for subsequent analysis. Param-
eterization is provided through the web interface or ASCIl commands.

- RS422: provides a real-time capable interface with a lower data rate.

- EtherCAT: allows a fast data transfer in real-time capability. Requires the software
TwinCAT (Beckhoff) on PC. The configuration is done exclusively through Service Data
Objects. The web interface can not be used simultaneously.

The HyperTerminal® application provides an interface for serial communication with the
controller using RS422, and Telnet® is used for Ethernet connections. Use the program
“TwinCAT” for EtherCAT.

6.5.2 RS422 Interface

The RS422 interface has a maximum baud rate of 4000 kBaud. As a factory setting, the
baud rate is set to 115.2 kBaud. Use ASCIl commands or the web interface to configure.

Transfer settings for controller and PC must match.

Data format: Binary. Interface parameters: 8 data bits, no parity, 1 stop bit (8N1) Selecta
ble baud rate.

The RS422 interface can transfer 18 bits per output value. In addition, up to 32 output
values can be transmitted simultaneously.

The maximum number of measured values that can be transferred for each measuring
point depends on the controller measuring rate and the selected RS422 interface trans-
mission rate. Where possible, use the maximum available transmission rate (baud rate),
see Chap. A4.5.2.
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6.5.3 Ethernet

When using a static IP address, you need to specify values for IP address, gateway and
subnet mask. This is not necessary when using DHCP.

The controller is preset to acquire the IP address through DHCP, and it supports link/lo-
cal operation.

The controller transmits TCP/IP or UDP/IP packages with an Ethernet transfer rate of
10 Mbit/s or 100 Mbit/s. The transfer rate is selected automatically depending on the
connected network or PC.

Any output values and additional information to be transmitted that are logged at one
point in time are combined to form a value frame. Multiple value frames are combined
as one measurement block and enclosed by an additional header. The header must
be located at the start of a UDP/IP or TCP/IP packet. One current header per packet is
transmitted.

When transmitting measurement data to a measurement server, following successful
connection (TCP or UDP), the sensor sends each measurement to the measurement
server or to the connected client. No explicit request is required.

If any changes are made to the transmitted data or the frame rate, a new header will be
sent automatically. Distance and thickness values are transmitted as 32 bit signed inte-
ger with 1 nm resolution.

Video signals are transmitted the same way as measurement data are sent to a meas-
urement server via Ethernet with one exception: only one video signal per measurement
block is transmitted, and each video signal must be requested individually.

This value block may be sent via several TCP/IP or UDP/IP packets, depending on the
size of the video signal.

6.5.4 EtherCAT

The interface allows a fast transfer of measured values. The controller supports
CANopen over EtherCAT (CoE).

Service Data Objects SDO: All parameters of the controller can thus be read or modified,
all measured values and also the dark-corrected video signal can be polled individually.

Process Data Objects PDO: A PDO telegram is used for real-time transmission of mea-
sured values. Individual objects are not addressed. The content of the previously select-
ed data are transmitted.

Distance and thickness values are transmitted as 32 bit signed integer with 1 nm resolu-
tion.

You will find further information in the appendix, see Chap. A 5.

You can not change directly to the EtherCAT interface through the web interface. Restart
your controller to do this. The web site is no longer available.

You will find further instructions how to change from EtherCAT interface back to Ethernet
in the appendix, see Chap. A 5.2.2 “Manufacturer specific objects, Object 21B0h - Digital
interfaces”.

Page 42



Advanced Settings

Fields with a grey
background re-
quire a selection.

Fields with a dark

Val- | border require the
ue specification of a
value.
confocalDT 24x1

6.6 Switching Outputs

Assignment of the
switch outputs

Switching output “Error 1”
Switching output “Error 2”

Error intensity (F1) /
Outside of measuring range (F2) /

(digital 1/O) F1 or F2 | Lower limit value (Gr1) /
Upper limit value (Gr2) | Gr1 or Gr2
/ No output
Limit value settings Lower limit value (in mm) |Value
Upper limit value (in mm) |Value
Measurement value that | Distance 1

belongs ot limit values

Switch threshold of
the error outputs

High active | low active

6.6.1 Assignment of the Switch Outputs (digital 1/0)

Switching outputs “Error 1” and “Error 2” of the “Digital I/O” terminal block can be indi-
vidually assigned to different errors and thresholds.

Per default, “Error 1”7 is assigned to intensity errors (F1, peak too high or too low), and
“Error 2” corresponds to the signal being outside the measuring range (F2).

6.6.2 Limit Value Settings

You can also use the “Error 1” and “Error 2” switching outputs to monitor threshold val-
ues. In this case, enter lower and upper limit values (in mm).

6.6.3 Switch Threshold of the Error Outputs

The switching logic for errors or out-of-range results can be set to high active or low
active.

High active Low active
9 5V a5V —
= Switching output = Switching output
2 active 2 active
w ov S w ov S

Time Time

Fig. 35 Behaviour of the binary outputs Error 1 and Error 2

Selecting the switching logic is different from selecting a level by using a screw terminal
bridge on the front of the controller, see Chap. 4.5.6.

You can set the screw terminal voltage level to 5V or 24 V.
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6.7 Analog Output

Analog outputs can either be used for distance or thickness measurements. Only one
type of measurement can be transmitted at any given time. The analog output has a

resolution of 16 bit.

Output signal

Distance 1 / Distance 2
/ Difference 1 to 2

With the distance measurement program
only Distance 1 can be measured

Output range

4..20mA/0...5V/
0..10V/-5..5V/
-10 ... 10V / inactive

Either the voltage or the current output on
the controller can be used at any given time.

Scaling

Standard scaling

Distance measurements:

Thickness measurements:

scaled to 0 ... measuring range

scaled to 0 ... 2 * measuring range

Two-point scaling

Start of range (in mm):

Value

End of range (in mm):

Value

Output value scaling depends on which measuring program was selected for the rel-

evant output range:

- for distance measurements: O ... measuring range

- for thickness measurements: 0 ... 2 * measuring range

The first value corresponds to the start of the measuring range and the second value to
the end of the measuring range. If the analog range needs to be moved, we recommend

to use zeroing or mastering.

Two-point scaling enables the user to specify separate start and end values (in millime-
tre) for the sensor's measuring range. The available output range of the analog output

is then spread between the minimum and maximum values. This allows for decreasing
analog characteristics, see Fig. 36.

1.4V
10Vi--

Analog
output

Standard characteristic

oV

LED “Range”

} End of measuring range

24 mA | }
20 mA - 1 | |
Analog i i |
output i i !
4mA | : i ‘ r
EMR  Endof Start of SMR
range range

Fig. 36 Scaling the analog signal

Page 44




Advanced Settings
6.8 Output Data Rate

Measured Only every n-th value is used (n = 1, 2.... 1000). All
Value .
value other measured values are discarded.
Reducing Analog / RS422 | Select the relevant check boxes to choose which inter-
interfaces / Ethernet faces are used for data reductions.
6.9 Encoder Inputs

A maximum of three encoder values can be assigned to the measured data. They will
then be issued and used as trigger conditions. This exact assignment to the measured
values is ensured by the fact that exactly the encoder values are output that are exist in
half of the exposure time of the measured value (the exposure time may vary due to the
control). Tracks A and B make it possible to detect directions. Each of the three encod-
ers can be configured separately. For encoder socket configuration see chapter 4.5.8.

Encoder 1/ |Interpolation  |single / double | quadruple resolution
2/3 §
Effect on refer no effect / set on first track /set with every track
ence track
Set on value Value
Maximum value |Value
6.9.1 Interpolation

The counter reading increases or decreases with each interpolated pulse flank.

Increase encoder value \ Decrease encoder value

Single resolution

S I i N
I N e e e

34 33

Double resolution

A LT [ N
e [ e I e L e I

34 33 32 31

Quadruple resolution

A LT [ R
s [T 1 I 7 [/

34 33 32 31 30 29 28 27

Fig. 37 Pulse sequence encoder signals

6.9.2 Effect on the Reference Track

No effect. The encoder counter continues to count; the signal is reset when the con-
troller is switched on or if you click on Set on value.

To set on FTirst track. Sets the encoder counter to the defined value, if it reaches
the first reference mark. It is the first mark after turning on the controller. Without turning
off only after pressing the button Use next mark.

To set with every track. Resets the encoder counter to its starting value at all
marker positions or when reaching a marker for a second time (e.g. with traversing
movements).

rasswinagey  TokA [T LT LT L

background re-

quire a selection. Track B _|_|_|_|_|_|_|_|_|_|_

Fields with a dark Zero pulse / |_|

Val- | border require the Reference mark
ue | specification of a

value.

Fig. 38 Reference signal of an encoder
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6.9.3 Set on Value

The encoder are set to this value each time the controller is switched on, also at the
reference marks (if used).

6.9.4 Maximum Value

If the encoder exceeds the maximum value, the counter is reset to zero. Examples in-
clude rotary pulse indicators without a zero-signal (reference track). The maximum coun-
ter reading before a reset is 4,294,967,295 (2~ 32-1). It can be limited to smaller values.

6.10 Trigger Mode

Value output on the confocalDT 24x1 can be controlled through external electrical trigger
signals or commands. Both analog and digital outputs are affected. The measured value
to the trigger point is output delayed, see Chap. 6.17.

- Triggering does not affect preset measuring rates.
- The Sync input is used as external trigger input.

- Factory settings: no triggering, the controller starts transmitting data as soon as it is
switched on.

- “Syncin” pulse duration is 5 us or more.

Level triggering Level low / level high

Edge triggering Start of measured value Falling edge / increasing edge
output
Number of measured values |Value
Software triggering | Number of measured values |Value

Encoder triggering | Triggering by Encoder 1 / Encoder 2 / Encoder 3
Step size Value [1... 2%7]
Lower limit Value
Upper limit Value [1... 2%2]
No triggering continuous value output
U

Level triggering. Continuous value output for
as long as the selected level is active. After that the
controller stops outputting values. Pulse duration
must last for at least one cycle. The subsequent
pause must also last for at least one cycle.

v

Fig. 39 Active high level trigger (U), relevant analog
signal (A,)) and digital signal (D) 2 j z z

v

Edge triggering. Starts value output as soon
as the selected edge is connected to the trigger
input. If trigger conditions are met, the controller
outputs a defined number of measurements. Value
range between 1 and 16383. The duration of the
pulse must be at least 5us.

D
Fig. 40 Falling edge trigger (Ug, relevant analog 0 ““W ““W
signal (A,)) and digital signal (D) : : z ;

Software triggering. Starts outputting values as soon as a software command
(instead of the trigger input) or the Initiate trigger button is activated. The point
in time is not defined as accurately. If trigger conditions are met, the controller outputs a
defined number of measurements. Value range between 1 and 16383. Value output can
be stopped with a command, see Chap. A 4.

Page 46



Advanced Settings

confocalDT 24x1

Encoder triggering. One of the three encoder inputs can be used as trigger signal.
If trigger conditions are met, the controller outputs values and then waits for subsequent
trigger signals.

Lower limit Upper limit
| |
L [T [T ¥ | | [T T TR I
T T Tt T T T T T T
Starting value Step size 1 Reading encoder
Trigger points

Fig. 41 Definition of terms for encoder triggering

Within the step size there are no readings. Keep this, if measurement averaging is
used.

6.11 Synchronization

If two sensors measure the same target synchronously, the controllers may be synchro-
nized with each other. The sync output of the first controller IFD24x1 Master is con-
nected to the sync input of the second controller Slave to IFD24x1 Master. Notice
the controller timing, see Chap. 6.17.

IFD24x1 Master First controller in the measuring chain; synchronizes any
subsequent controllers.

Slave on IFD24xx Master | Controller operates in dependence on the first controller.

External synchronization. Sync In at the controller is used by
an external synchronization source, such as a frequency gen-
Slave on external master |erator. Min. 0.1...10 kHz (IFC2451) respectively 0.3...70.0 kHz
(IFC2471) It is also possible to simultaneously synchronized
multiple controllers externally.

If the controllers are operated via an EtherCAT interface, then a synchronization can be
realized without a synchronization cable, see Chap. A 5.5.

6.12 Manage Setups on PC

Use this menu to save a backup copy of the controller data to a PC or to restore backed
up setup files to the controller. You can also use this feature to configure an additional
controller.

1

Save the controller settings, before exporting or importing data, see Chap. 5.7.

Data selection for | Setup / Depending on the selected measurement and

transmission material database |interface settings, a parameter set contains all
controller parameters except for the material
database.

Setup no. 1/2/3..8 You can permanently store eight different pa-
rameter sets in the controller.

Maintaining inter- Check box Interface settings include network properties,

face settings such as the baud rate for the RS422 interface.

Select setup Value File location (path).

Step by Step:

E3 Select the data to be transmitted.

E3 Define a setup number.

E3 Select whether the interface settings are affected.

Exporting data:

E3 Click the Export setup button.

The Windows dialog box for saving a file opens.

E3 Enter the file name for the parameter set file (*.meo), and click OK.
Any currently selected files will be backed up to the PC.
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Importing data:
E3 Click the Browse button.
The Windows dialog box for selecting a file opens.
EX3 Click the Import setup button.
The PC starts transferring the file to the controller.

6.13 Extras
Language/Sprache Deutsch /| |Language of the interactive web pages.
English
Factory Only reset Check box | Enables the user to replace the currently
settings current setup used setup only.
Maintain interface | Check box | Allows to retain all Ethernet and RS422
settings interface settings without any changes.

Interface settings are hold when the controller is set to keep current Ethernet and RS422
interface settings.

6.14 Masking the Evaluation Range

Masking limits the range that the video signal uses for distance or thickness calculations.
This feature is used, for example, if ambient light with certain wavelengths (blue, red, IR)

causes video signal interference. It is also possible to mask the background if it reaches

into the measuring range.

Masking (start and end) is entered into the two boxes on the left (in %). The factory set-
tings are 0 % (start) and 100 % (end).

If you limit the video signal area, a peak is detected only, if it lies completely within
the masked area, i. e. above the threshold. The measuring range can be reduced

thereby.

Home || Preferences | | Measurement | | Videosignal || Helpinfo confocaIDT 2451 MICRO-EPSILON
viden signal
Dark reference Masked evaluation range
Masking

" B Can be used for limiting the evaluation area, if for example external light with a certain wavelength (blue,

IMM red IR) impairs the video signal

£ (presetting 0. 700%)

Masking end (in %

60

‘Expnsuretime 1480,6 ps | |Measuring rate 0,20 kHz
Submit | I aut |
1000 100
75
T Raw signal 504
I Dark corrected signal
™ Darkvalues
T Lightvalues
F Detection threshold
25
B (= w o : ‘ ; ‘
Start Stop save [t} 25 50 75 100
Masking
Linearized measuring range

Fig. 42 Limiting the video signal
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6.15 Light Source Reference

A light source reference is performed at the manufacturer's premises (prior to delivery).
It also needs to be carried out after changing a Xenon light source (controller IFC2471),
see Chap. A 3 or the LED light source (controller IFC2451).

Step by step:
E3 Connect the controller with the Xenon light source (using controller IFC2471). Let
both devices warm up for approx. 30 minutes.

E3 Do not connect any sensors. You may need to disconnect the sensor cable from
the sensor.

E3 Perform a dark reference without a sensor, see Chap. 5.5. On the controller, press
the Dark reference button', or click the Start dark reference button on
the web interface (Video signal menu > Dark reference).

E3 Connect the reflector to the sensor female connection. The reflector is either sup-
plied as part of the Xenon lamp module package, or is sold as optional accessory.

3 Perform the light reference. Click the Start light source reference button
in the web interface (Video signal menu > Light reference). This may take up to
10 seconds. The result is stored.

E2 Remove the reflector.
E3 Observe the video signal, see Fig. 43.
E3 Perform a dark reference with a sensor, see Chap. 5.5.
Home || Preferences || Weasurement | | Videosignal || Helpinfo ConfocaIDT 2471 MICRO-EPSILON
Video sighal .
FO— Light source reference
Light source reference Attention! Only required after a lamp change (Xenon-LQ)! A special reflector (accessories) must be used
Wasking for this, please also view the operating instructions. (Time required: approx. 10s). The result of the
adjustment will be saved. The previous adjustment can be reset by clicking on "Unda".
Start light source reference
[~ Autascale
1000 1007
747
¥ Raw signal 50
2 Light values
25
-
[on o :
1} 25 a0 75 100

Fig. 43 Light reference video signal (example: IFC2471 with xenon light source
Click Undo to reset the previous adjustment.
6.16  Help/Info

This page contains information such as the controller's serial and version numbers,
stored calibration tables and an address block.

1) After more than 10 seconds, the factory settings will load!
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6.17 Timing, Measurement Value Flux

The operates in cycles for measuring and processing:

1. Exposure: Charging the incoming light in the spectrometer/receiver,

2. Conversion of the video signal as digital values,

3./4. Computing the distance and thickness, average and so on (2 cycles),
5. Measurement output.

The measured value N is available after four cycles on the output.

The processing of the cycles occurs sequentially in time and parallel in space (pipelin-
ing). After another cycle the next measurement value (N +1) is output.

Each cycle takes about 200 us at a measuring rate of 5 kHz. The delay between the input
reaction and the output signal is therefore about 800 us for this measuring rate.

Cycle |1.(N) 2. (N+1) 3. (N+2) 4. (N+3) 5. (N+4)

Time 200 us 400 us 600 us 800 us 1000 us

1. Layer |Exposure N | Conversion N Computing N Computing N Output N

2. Layer |- Exposure N+1 | Conversion N+1 |Computing N+1 |Computing N+1
3. Layer |--- Exposure N+2 Conversion N+2 | Computing N+2
4. Layer |--- Exposure N+3 Conversion N+3

Fig. 44 Controller timing after switching on

The measured value is available 4 cycles after the incoming trigger signal with active trig-
gering.

Exposure } } }
N N+ N+2 N+3 . N+4 . N+5
I T e s O
\ \ \
\ \
\ \
Input Trigin | \
Start | |
- 1 \
[ [
\ \
\

analog N
‘ digital N i

Measurement o‘utput
\

Fig. 45 Timing with triggering, rising edge, one value

Exposure }
N+ N+3 | N+4 N+5

\

\

I

Input Syncin | \

on ol

[ [ [ [ [
Measurement output \ \ \ [

analog N-4 | analog N-3 | analog N-2 | analog N-1 | analog N | analog N+1 |
digital N-4 X digital N-3 }( digital N-2 }( digital N-1 }( digital N }( digital N+1
} | | | |

Fig. 46 Timing with synchronization, steady state
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7.

Errors, Repairs

7.1 Troubleshooting

7.1.1 Web Interface Communication

E3 If an error page is displayed in the web browser, please check the following:

Check if the controller is connected correctly, see Chap. 5.1.

Check the IP configuration for PC and controller, and check if Sensorfinder.exe (ap-
plication on the CD-ROM) can locate the controller, see Chap. 5.2.1 .

If controller and PC are connected directly, IP address detection may take up to 2 min-
utes.

Check the proxy settings. If the controller uses a separate network adapter to connect
to the PC, you need to disable the use of a proxy server for this connection. Contact
your network specialist or administrator!

7.1.2 Distance Measurements

E3 If the Range LED does not come on, even though a target object is positioned

within range, check the following.

The cable connections of the optical fibers and the sensor cable are plugged fully into
the controller's cable socket.

The sensor is sending out a light beam, and the light is visible on the target object.
The target object is positioned within the measuring range, see Chap. 4.5.2.

The sensor is aligned vertically to the target object. Local measuring point increases
(ie. angle between the optical axis and the target object's vertical straight) do not ex-
ceed the maximum sensor tilt angle.

The lowest measuring rate is selected, and Distance is set as measurement type.
The dark signal was captured correctly.

Check the video signal: is only one peak above the recognition threshold?

7.1.3 Thickness Measurements

E3 If zero (0) comes up as a result for thickness measurements (error), please check

the following:

The thickness of the target object must correspond to the sensor's measuring range
limits, see Chap. 4.7.2.

The target object must be sufficiently transparent.

The surfaces should not be anti-glare, as the coating allows only for minimum reflec-
tion.

Optical axis and target object surface are perpendicular.
The lowest measuring rate is selected.

Both surfaces of the target object must be positioned within the measuring range, see
Fig. 27.

Check the video signal: are two peaks above the recognition threshold?

7.2 Changing the Sensor Cable for Standard Sensors

E3 Disconnect the protective sleeve from the sensor.

E3 Remove the damaged sensor cable. Loosen the swivel

nut of the connector. Carefully peel off the adhesive

protection and then pull out the connector = l
E3 Guide the new sensor cable through the protective
sleeve.

E3 Remove the protective cap on the sensor cable and

keep it.
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nector cavity.

ends.

VRV VI ¥

8. Software Update
Requirements for software update

Guide the locking pin of the sensor cable into the con-

Screw together the sensor's connector and socket

Screw the protective sleeve back onto the sensor.
Run the dark reference, see Chap. 5.5.

E3 Connect the controller (,Ethernet” female connector) to a PC using an Ethernet di-
rect connection (LAN) or switch (Intranet). Use a LAN cable with RJ-45 connectors.

1 are set to default values.

Update

E3 Start the file
<UpdateSensor.exe>.

E3 Select the file
<IFC24xx_U_XXX_XXX_XXX_
XX.meu>.

IFC2451_U... for Controller IFC 2451
IFC2471_U... for Controller IFC 2471
E3 Press the Update button.

Wait until the controller has completed
the update.

E3 After the update, restart the con-
troller.

A software update does not affect the parameter settings. Newly added parameters

Update Sensor x|
r—Connection

IP Address 92 168 . 1 . 2
r—Update File

Marne I Ackual version | Update wersion | Update size |
Status Mo update File selected
WUndate |

Update Sensor x|
r~Connection

IP Address 92,163, 1 . 2
r~Update File

I L:4PI040013 - Konfokaler SensortSoftwareiersionE_27062011\IFC2471-000_U_002

Marne: | Actual version | Update version | Update size:

FPEA 003,064 539233

Nios 003.080 1004996
Status Update file oK
Update |
Update Sensor x|
—Connection
1P Address 192 168 . 1 . 2
. —Update File

|
Update successful, Please restart your device,
Status Update in progress - 100,0 %
Update

IL:\PJEHUUIS - konfokaler Sensor\SoftwareversionME_2706201 1}IFC2471-000_U_00: ..,

Delete the “History” (or cache) in the web browser after a software update.
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9. Software Support with MEDAQLIib

The Micro-Epsilon Data Acquisition Library offers you a high level interface library to ac-
cess confocal displacement sensors from your Windows application in combination with

- RS422/USB converter (optional accessory) and a suitable SC2471-x/USB/IND cable or
- IF2008 PCl interface card and SC2471-x/IF2008 cable or

- Ethernet

into an existing or a customized PC software.

You need no knowledge about the controller protocol to communicate with the individual
controllers. The individual commands and parameters for the controller to be addressed
will be set with abstract functions. MEDAQLIb translates the abstract functions in com-
prehensible instructions for the controller.

MEDAQLib

- contains a DLL, which can be imported into C, C++, VB, Delphi and many additional
programes,

makes data conversion for you,

works independent of the used interface type,

features by identical functions for the communication (commands),

provides a consistent transmission format for all MICRO-EPSILON sensors.

For C/C+ + programmers MEDAQLIib contains an additional header file and a library file,
You will find the latest driver / program routine at:

www.micro-epsilon.com/download

www.micro-epsilon.com/link/software/medaglib
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10. Software Support with IFD2471 Tool
The software IFD2471 Tool

- transfers, reads and saves measurements
- supports controller configuration by calling up the web interface.

All data are transmitted through Ethernet or RS422 interface and can be saved on de-
mand.

Disconnect or connect the D-sub connection between RS422 and USB converter
1 when the controller is disconnected from power supply only.

10.1 System Requirements

The following system requirements are recommended:

- Windows XP, Windows Vista or Windows 7 (32 or 64 bit) /
Intel Core 2 Duo, 3 GHz /1 GB RAM

- Ethernet port, USB port or IF2008

10.2 Cable and Program Routine Requirements
IFD2471 Tool Configuration and measurement program

with RS422 with Ethernet

- SC2471-x/USB/IND Sensor cable with RS422-USB converter and |LAN cable
24 V power supply

- RS422/USB converter, inclusive CD with driver

You will find the actual drivers respectively program routines under:
www.micro-epsilon.com/download/software/IFD2471_Tool_Setup.zip

You will find details to the driver installation in the mounting instructions ,,Converter
RS422 to USB*.

10.3 Measurement

This sub program can be used to acquire, evaluate and store data from an IFC24x1

D747 000l V3,00 - Measurements: J J a
i Fle Extras Sprache/language ?
Connection . e
B e Distance | 1.4948 mm LAIPHIRN RS
15100 |
Intensity
w00
available sensors... 15036
Q
: 003.087.081.02 9 i .
: 11020004 EI (e - \\x——_
optio _—
ArticleNumber: 2418004 D /‘/_
1.4507 |
Measurement
sz toner), |_set
Perspective: Show normal signal [ 8y
Data reduction: = U
0
Data Storage ;
Yideob-deD1ihome$t1 1000154\IFD24711Dal 14778 | r : r : - : : T : ! =
152.497 153.437 154.377 155.317 156.257 157.197
Sample_001 csv a )
Add date and time to filename = =
u - o000 ] Display Statistics
ines per file:
Yrange: | 30.0 s escrollbuffer: | 1000 | s Peak-Peak; | 0.006 Max: | 1,498 Mean: | 1,494
File-Format: Germancsv |
Vaxis: | Mousefmanusl [ Yares: wmo | Counter; | 63930 Fing | 1,491
Save displayed data: Snapshot
sevecortiras: St Ceor st
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11. Warranty

All components of the device have been checked and tested for perfect function in the
factory. In the unlikely event that errors should occur despite our thorough quality con-
trol, this should be reported immediately to MICRO-EPSILON.

The warranty period lasts 12 months following the day of shipment. Defective parts, ex-
cept wear parts, will be repaired or replaced free of charge within this period if you return
the device free of cost to MICRO-EPSILON. This warranty does not apply to damage
resulting from abuse of the equipment and devices, from forceful handling or installation
of the devices or from repair or modifications performed by third parties.

No other claims, except as warranted, are accepted. The terms of the purchasing
contract apply in full. MICRO-EPSILON will specifically not be responsible for eventual
consequential damages. MICRO-EPSILON always strives to supply the customers with
the finest and most advanced equipment. Development and refinement is therefore per-
formed continuously and the right to design changes without prior notice is accordingly
reserved. For translations in other languages, the data and statements in the German
language operation manual are to be taken as authoritative.

12. Service, Repair
In the event of a defect on the sensor, control- MICRO-EPSILON
ler or sensor cable: MESSTECHNIK GmbH & Co. KG

Konigbacher Strasse 15

- If possible, save the current sensor settings D-94496 Ortenburg, Germany

in a parameter set, see Chap. 6.12, in order
to load again the settings back into the sen-

sor after the repair. Tel. +49/8542/168-0

Fax +49/8542/168-90
- Please send us the affected parts for repair info@micro-epsilon.de
or exchange. www.micro-epsilon.com

For faults where the cause is not clearly iden-
tifiable, always send in the entire measuring
system to

13. Decommissioning, Disposal
E= Remove the sensor cable as well as the controller's supply and output cables. Insert
the dummy connectors.

3 Remove the optical fiber cable that connects controller and external light source.
Insert the dummy connectors.

The confocalDT 24x1 is produced according to the directive 2002/95/EC (“RoHS”). The
disposal is done according to the legal regulations (see directive 2002/96/EC).
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Appendix

A1 Accessories, Services

C2401-x Opitical fiber, length x = 3, 10 or 50 m

C2401/PT-x Opitical fiber with metal protective tubing, length x = 3 or 10 m

C2401-x(10) Optical fiber cable carriers suitable, length x = 3 or 5 m

CE2402-x Optical fiber for IFS2402 sensors, length x = 3 or 10 m

MA2400-59 Installation bracket for IFS2400-24 sensors

MA2400-50 Installation bracket for IFS2400-10 sensors

MA2400-27 Installation bracket for IFS2401-x sensors

MA2402-4 Installation bracket for IFS2402-x sensors

MA2403-8 Installation bracket for IFS2403-x sensors

PS2020 Power supply unit for DIN rail mounting,
input 230VAC, output 24 VDC/2.5 A

C2401/vac Vacuum feedthrough for optical fibers for IFS2400-x and IFS2401-x
Sensors

C2402/vac Vacuum feedthrough for optical fibers for IFS2402-x sensors (inte-

SC2471-x/IF2008
IF2008

SC2471-x/USB/IND
RS422/USB

converter
SC2471-x/CSP
CSP 2008
IFX2471/Xe/75

IFL1451/LED(003)
IFL2451/LED

Services:

grated into multimode optical fiber cable)

Interface cable for interface card IF2008

Interface adapter IF2008 to capture 4 digital sensor signals syn-
chronously, confocalDT 24x1 series (or other), and 2 encoders. In
conjunction with IF2008E a total of six digital signals, two encoders,
two analog signals and eight /O signals can be captured synchro-
nously.

USB supply and output cable, lengthx =3 m, 10 mor 20 m

RS422 to USB converter, incl. driver

Interface and supply cable to connect a CSP 2008 controller, length
xinm

Processing and display of at least 2, maximum 6 digital or analog
input signals

Removable, fully adjusted-lamp module for xenon light source
IFX2471

Lamp module for IFC2451(003) with head sink
Lamp module for IFC2451

- Linearity tests and adjustments for the confocalDT measuring system, series

2451/2471

- Calibration of the confocalDT measuring system, series 2451/2471

- Exchange of lamp at the xenon light source IFX2471 or on removable lamp module
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A CAUTION

NOTICE
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A2 Factory Settings

Operator group: Professional; password: 000 m:if;ring program: Distance measure-
Measurement averaging: none Video averaging: none

Statistics: 2048 Troubleshooting: Error output

Data selection: Distance 1 i:aak:r?t digital out: Displayed as web dia-
RS422: 115.200K Baud Ethernet: Static IP

Trigger mode: no trigger Switching output 1: Error intensity
Language: de Switching output 2: Error measuring range
Synchronization: No synchronization Exposure mode: Automatic mode

A3 Xenon Light Source IFX2471

A 3.1 Warnings

Dangerous high voltage within the Xenon light source. Maintenance of the light source
must be carried out by qualified personnel only.

> Risk of injuries

Do not remove any safety devices.

> Risk of injuries
> Risk of insecure operation

The Xenon light source produces UV radiation.

> Risk of eye injuries

Do not look directly into the light source. Use appropriate eye protection.
Avoid shock and vibration to the Xenon light source.

> Damage or destruction of the Xenon light source

i Read all safety and operating instructions, before you start using the Xenon light
source.

A 3.2 Functionality

The external light source uses a 75 W Xenon short arc lamp with an output performance
of approx. 250 uW (values may vary depending on the measurement device). The optical
axis has an integrated heat protection filter that is permeabile to light.

Relative Intensitat

200 400 600 800 1000
Wellenlange [nm]

Fig. 47 Spectral distribution of the Xenon light source

To ensure optimum performance, the replaceable lamp module is accurately aligned
for coupling into an optical fiber cable with a 50 um fiber core and a E2000 connector.
This is the reason why the Xenon lamp within the lamp module must be replaced by the
manufacturer.
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It is not possible to manually restrict the light intensity, but controller IFC2471 can
control the light exposure time. The average life span of a Xenon lamp is approximately
2000 hours, but may be less depending on frequency of operation and ambient tempera-
ture.

A 3.3 Unpacking, Items Included in Delivery, Accessories and Installation

E3 Check for completeness and any signs of transport damage immediately after
unpacking. If your delivery is damaged or incomplete, please contact the manufac-
turer or your supplier without delay. Never use a damaged Xenon light source.

ltems included in delivery
1 Xenon light source IFX2471, including power supply and status 2418002
cable 1m (Binder M8, 4-pin)

Optional accessories
CL2471-1/Xe; optical fiber cable; 1 m; one cable to connect one 2570001
controller
CL2471-1/Xe/Y4; optical fiber cable; 1 m; four cables to connect 2570002
up to 4 controllers (optical performance slightly reduced)

Replaceable, pre-aligned lamp module
Optical fiber reflector for bright referencing after changing a 0594007
lamp

Use this device in a clean environment. Dust particles on the fiber can reduce perform-
ance.

The IFX2471 Xenon light source is ready for DIN rail mounting. Do not cover any ven-
tilation holes during installation. To ensure sufficient air flow, you will need a space of
150 mm or more between the top of the Xenon light source and any adjacent objects.

50

min 1

62,2

194,2
184,2

LT LJ L L]
246 124,5

Fig. 48 Dimension drawing of Xenon light source IFX2471
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Delivery includes a spring-loaded mechanical protection cover within the fiber connector
and a dummy connector. It is recommended that you remove the dummy connector to
connect a fiber only when the device is switched off. Avoid any direct eye contact with
the other fiber end.

A 3.4 Tips for Operation
° Handle the optical fiber cable with extreme caution. Please note the following:

* Never kink the optical fiber cable. This will permanently damage the cable.

* Do not fall short of the minimum bending radius when laying the optical fiber ca-
ble. This may impact performance.

Minimum bending radius: 30 mm (fixed), 40 mm (permanent flexible)

E3 Leave the optical fiber cable connected; avoid frequent connecting and disconnect-
ing to prevent dust from damaging the mating connector.

E3 Do not touch, contaminate or scratch the polished exit portal of the fiber (face of
the ceramic ferrule). Clean only using pure alcohol and a cleaning cloth for optical
surfaces.

The connector cannot be repolished. Re-confectioning or a new cable will be required.

A 3.5 Technical Data

Description confocalDT IFX2471

Connector type E2000

Glass fiber cable Step index fiber 50 um core / 125 um cladding

Optical performance approx. 250 uW at the fiber connector (with 650 nm)
Warm-up time < 30 min (95 % of full performance after approx. 2 min)

Stability (optical performance) |~ 1 %

Lamp life (manufacturer’s
specifications)

Long-term stability

(loss of power)
Wavelength range 400 ...800 nm, heat protection filter for IR range

Wide range input 100 ... 250 VAC, 50 ... 60 Hz; 105 W,
fine-wire fuse mains switch 5 x 20 mm; 2 A idle

1000 hours (average life span: 2000 hours)

50 % (for lamp life)

Power supply

Cover dimensions (wxhxd) 246 x 195 x 125 mm
Weight 3.84 kg

Protection rating IP 40

Operating temperature 5°Cto40°C

-20 °C to 60 °C (up to 70 °C for very short periods,
reduces life span)

Low Voltage Directive 2006/95/EC, EN 61010,

CE Conformity EMC standards: DIN EN 61326-1, DIN EN 55011,
DIN EN 61000-6-2

Storage temperature

Page 59



Appendix | Xenon Light Source IFX2471
A 3.6 Operating Elements
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Light exit socket. The socket is designed for E2000 fiber connectors. The dummy
connector is used to prevent any direct eye contact with the light beam. Before
switching on the light source, plug in the 50 um fiber cable. Avoid any direct eye
contact with the other fiber end.

Status socket (Binder M8, series 718). For the included status cable to transmit
Lifetime and Overheat LED information to the outside (e.g. to the base unit).

Operating hours counter for the Xenon lamp. Counter service life is 1500 hours,
after that the Lifetime LED will light up.

4,6

Operating hours reset switch for use after changing the lamp module.

Lifetime LED (red). Permanently on if a Xenon lamp exceeds its life span of

1500 hours. The Xenon lamp will continue to work. The average life span is ap-
prox. 2000 hours, but may be less depending on frequency of operation and ambi-
ent temperature.

Overheat LED (red). If this LED is permanently on, this indicates that the Xenon
lamp was switched off temporarily due to overheating. Check the ventilation holes.
Caution: Power supply has not been switched off, electrical components are still
working. The lamp will start to work again when it has cooled down sufficiently.

A flashing LED indicates that the Xenon lamp is defective, and the lamp module
must be replaced.

Power LED (green). Indicates that the power supply is on.

Power switch. When the power switch is switched on, the device is supplied with
power. The Power LED is on. Caution: Frequent switch use will reduce the life
span of the Xenon lamp.

10

Fuses. This area contains fuses that protect the device from overload. Type: fine
wire 5 x 20 mm; 2 A; idle fuse.

11

Socket for power cable. Input voltage 100 .. 250 VAC, 50/60 Hz

3

O

4
O 2O 3 Lifetime (collector)

Pin | Assignment

b 1 Overheat (collector)
2 Overheat (emitter)

4 Lifetime (emitter)

Fig. 49 Status socket pin assignment

The status outputs are internally unwired opto-coupler outputs.
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A 3.7 Changing the Xenon Lamp Module

Caution: While the light source is in operation, the module can reach a temperature of
approx. 250°C. Risk of burns. Please let the module cool down for at least 20 minutes,
before replacing it.

E3 You must disconnect the power cable, before opening the cover.
E3 Disconnect the status and the fiber cables, and put on the protective caps.
E3 Unscrew the four screws (1) on the top and bottom of the light source, see Fig. 50.

Fig. 50 Xenon light source from the outside

E3 Pull the cover forward, until it comes off.
E3 Carefully disconnect the green connector (3), see Fig. 51.

E3 Manually disconnect and remove the four knurled screws (2) with caution. Remove
the lamp module.

Fig. 51 Open Xenon light source with lamp module

E3 Insert the new lamp module. Be careful to prevent any knocks to the fiber connec-
tor, as they could cause a loss of alignment. Use the knurled screws to attach the
lamp module, and reinsert the green connector.

E3 Assemble the cover, and place the ground connector in the open space.
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E3 Plug in the power plug and the fiber cable, and turn the light source back on.

Fig. 52 Operating time counter on the front of the Xenon light source

E3 Use atool (such as a pen) to keep the switch (5) on the front of the light source
pressed, see Fig. 52. At the same time, press the red button (4) twice.

The operating hours are reset to 0.00.

E= In the controller, perform a light reference, see Chap. 6.14.

A 3.8 Troubleshooting

Error Possible causes Solutions

Lamp performance of  |Fiber face(s) are dirty. Clean fiber faces with alcohol
the fiber strongly de- and a cleaning cloth for optical
creases. surfaces.

Fiber faces are damaged.

Replace fiber cable.

Fiber was kinked.

Replace fiber cable.

Knocks caused loss of
adjustment to the fiber cou-

pling.

Replace lamp module, or send
device in for repair.

Lamp is too old.

Replace lamp module.

Xenon lamp does not
come on. Power switch
is on, but no LED is
coming on.

No power supply.

Check power supply.

Fuse has blown.

Replace the fuse.

Xenon lamp is not com-
ing on, Overheat LED is
permanently on.

Overheated.

Do not cover any ventilation
holes, if necessary, reduce
ambient temperature, wait.

Overheating repeatedly due
to defective fan.

Send the device in for repair.

Xenon lamp is not com-
ing on, Overheat LED is
flashing.

Internal green connector is
not connected properly.

Disconnect the power plug,
open the cover, plug in the con-
nector.

Xenon lamp is defective.

Replace lamp module.
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A4 ASCIlI Communication with Controller

A4dA General
All commands, inputs and error messages are in English.

A command always consists of the command name and zero or more parameters, which
are separated by spaces and are completed with LF. If spaces are used in parameters,
the parameters must be placed in quotation marks (e.g. "password with spaces").

Example: Switch on the output via RS422
OUTPUT RS422 !
Advice: < mustinclude LF, but may also be CR LF.
Declaration: LF Line feed (line feed, hex 0A)
CR Carriage return (carriage return, hex 0D)
<1 Enter (depending on the system System hex OA or hex 0D0OA)

The currently set parameter value is returned, if a command is activated without param-
eters.

The output format is:
<Command name> <Parameter1> [<Parameter2> [...]]

The command received may be used again as is to specify the parameter. In this case,
optional parameters are returned only where necessary. For example, Select data
for additional values, see Chap. A 4.5.2.4, will return enabled output
values only.

After processing a command, the system always returns a line break and a command
prompt. In the event of an error, an error message starting with “Exx” will appear before
the prompt, where xx represents a unique error number. In addition, the system may
display a warning (“Wxx”) instead of an error message. Warnings are structured like error
messages, such as “If Xenon lamp is too hot...” Warnings do not prevent commands
from being executed.

A4.2 Commands Overview

Group |Chapter |Command Short info
General
Chap. A 4.3.1.1 |HELP Help
Chap. A 4.3.1.2|GETINFO Controller information
Chap. A 4.3.1.3 |ECHO Reply type
Chap. A 4.3.1.4 | PRINT Overview parameters
Chap. A 4.3.1.5|SYNC Synchronization
Chap. A 4.3.1.6 | RESET Booting the controller
Operator level
Chap. A 4.3.2.1 |LOGIN Change of the operator level
Chap. A 4.3.2.2 | LOGOUT Change to operator level
Chap. A 4.3.2.3 | GETUSERLEVEL Request operator level
Chap. A 4.3.2.4 | STDUSER Set standard operator
Chap. A 4.3.2.5 | PASSWD Change password
Sensor
Chap. A 4.3.3.1 | SENSORTABLE Display available sensors
Chap. A 4.3.3.2 | SENSORHEAD Select a sensor
Chap. A 4.3.3.3 | SENSORINFO Sensor information
Chap. A 4.3.3.4 | DARKCORR Start dark reference
Chap. A 4.3.3.5 | LIGHTCORR Start light source reference
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Triggering
Chap. A 4.3.4.1 | TRIGGER Select trigger
Chap. A 4.3.4.2 | TRIGGERLEVEL Select level active trigger input
Chap. A 4.3.4.3 | TRIGGERCOUNT Number of measurements dis-
played
Chap. A 4.3.4.4 | TRIGGERSW Software trigger pulse
Chap. A 4.3.4.5 | TRIGGERENC Set encoder triggering
Encoder
Chap. A 4.3.5.1 |[ENCINTERPOLN Set interpolation depth
Chap. A 4.3.5.2 |ENCREFn Set reference track
Chap. A 4.3.5.3 |ENCVALUEN Prepare encoder value
Chap. A 4.3.5.4 |[ENCSET Set encoder value
Chap. A 4.3.5.5 | ENCRESET Reset encoder value
Chap. A 4.3.5.6 | ENCMAXn Set max encoder value
Interfaces
Chap. A 4.3.6.1 [IPCONFIG Ethernet settings
Chap. A 4.3.6.2 | MEASTRANSFER Set measurement server
Chap. A 4.3.6.3 | BAUDRATE RS422 settings
Parameters, load/save settings
Chap. A 4.3.7.1 | STORE Save parameters
Chap. A 4.3.7.2 |READ Load parameters
Chap. A 4.3.7.3 | SETDEFAULT Set default setting
Measurement
Chap. A 4.4.1.1 | MEASMODE Measurement mode
Chap. A 4.4.1.2| SHUTTERMODE Exposure mode
Chap. A 4.4.1.3 | MEASRATE Measuring rate
Chap. A 4.4.1.4 |SHUTTER Exposure time
Chap. A 4.4.1.5 | TAKESHUTTER Takeover exposure time from
search mode into manual mode
Chap. A 4.4.1.6 | GETVIDEO Request video signal
Video signal
Chap. A4.4.2.1 |ROI Reduce region of interest
Chap. A 4.4.2.2 |VSAVERAGE Video averaging
Chap. A 4.4.2.3 | THRESHOLD Set peak threshold
Material data base
Chap. A 4.4.3.1 | MATERIALTABLE Read material table
Chap. A 4.4.3.2 | MATERIAL Select material
Chap. A 4.4.3.3 | MATERIALINFO Display material
Chap. A 4.4.3.4 | MATERIALEDIT Edit material table
Chap. A 4.4.3.5 | MATERIALDELETE Delete material table

Measurement value processing

Chap. A 4.4.4.1 | AVERAGE Averaging of measurement value
Chap. A 4.4.4.2 | STATISTICDEPTH Values used for statistics
Chap. A 4.4.4.3 | RESETSTATISTIC Reset the statistics
Chap. A 4.4.4.4 | MASTERMV Setting masters / zero
Data output
Chap. A 4.5.1.1 |OUTPUT Selection digital output
Chap. A 4.5.1.2 | OUTREDUCE Output data rate
Chap. A 4.5.1.3 |OUTHOLD Error processing
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Select measurement values to be output via the interfaces

Chap. A 4.5.2.1 |OUTDIST_RS422 OUT- |Data selection displacement
DIST_ETH measurement
Chap. A 4.5.2.2| OUTTHICK_RS422 Data selection thickness measure-
OUTTHICK ETH ment
Chap. A 4.5.2.3 | OUTSTATISTIC_RS422 |Data selection statistic values
OUTSTATISTIC ETH
Chap. A 4.5.2.4 |OUTADD_RS422 OUT- |Data selection optional values
ADD ETH
Chap. A 4.5.2.5 | OUTVIDEO Set video output
Switching outputs
Chap. A 4.5.3.1 |ERROROUTN Selection error signal for output
Chap. A 4.5.3.2 | ERRORLIMIT Set the limit values
Chap. A 4.5.3.3 | ERRORLEVEL Active level of switching outputs
Analog output
Chap. A 4.5.4.1 | ANALOGOUT Selection of analog signal
Chap. A 4.5.4.2| ANALOGRANGE Set current-/voltage range of
digital-analog converter (DAC)
Chap. A 4.5.4.3 | ANALOGSCALE Setting the scaling of DAC

A4.3 General Commands
A 4.3.1 General

A 4.3.1.1 Help
HELP [ <command>]

Help is displayed for a command. If no command is specified, general help information
is displayed.

A 4.3.1.2 Controller Information
Sensor data are queried. Output as per example below:

->GETI NFO

Na me : | FC2451

Seri al : 11020009

Option: 001

Articl e: 2418004

MAC- Addr ess: 00-0C-12-01-06-08
Version: 004.093.087.02

| magetype: User

- >

Name: Name of the controller model / controller series

Serial: Controller serial number

Option: Controller option number

Article: Controller article number

MAC Address: Network adapter address

Version: Version of the booted software

Image type: Type of the booted software (Factory- or User Images)

The Factory Image is installed by the manufacturer of the controller and cannot be over-
written. An update of User Images can be done by the end user. If an error occurs when
updating the User Images, then the Factory Images is loaded when the system starts the
next time.

Error Description

E34 The Controller has not been trained or lost of flash memory.
-> Send the controller back to the manufacturer.
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A 4.3.1.3 Reply Type
ECHO ON| OFF
The reply type describes the structure of a command reply.

ECHO ON: The command name and the command reply or an error message is output.

ECHO OFF: Only the command reply or an error message is returned.

A 4.3.1.4 Parameter Overview
PRI NT
This command outputs a list of all setting parameters and its value.

A 4.3.1.5 Synchronization
SYNC NONE| MASTER| SLAVE| SLAVE_EXT
Setting the type of synchronization:

- NONE: No synchronization
- MASTER: The controller is master, ie. it transmits synchronization pulses.

- SLAVE: The controller is slave and receives synchronous pulses from another
IFC24x1.

- SLAVE_EXT: The controller is slave and receives synchronous pulses from another
source.

Error Description
EO2 Incorrect parameter type (not a valid type of synchronization).
E11 Parameter 1 is too long.

Sync may be an input or output, so you need to ensure that one of the controllers is
defined as a master and the other one as a slave.

The sync input is also used as trigger input for flank and level triggering, see Chap. A
4.3.4.1, “Trigger”.

A 4.3.1.6 Booting the Sensor
RESET
The controller restarts.

A 4.3.2 Operator Level

A 4.3.2.1 Changing the Operator Level
LOGI N <Password>

Enter the password to switch to a different operator level. The following operator levels
exist:

- OPERATOR: Read-only access to all elements + use of the web diagrams
- PROFESSIONAL: Read/write access to all elements

Error Description
EO6 Access denied -> Incorrect password
E11 Password is too long (more than 31 characters)

A 4.3.2.2 Changing to Operator Level
L OGOUT
Sets the operator level to OPERATOR.

A 4.3.2.3 Querying the Operator Level
GETUSERLEVEL
Request the current operator level.

For possible responses, see Chap. A 4.3.2.1, “Changing the operator level”.
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A 4.3.2.4 Defining a Standard Operator
STDUSER USER| PROFESSI ONAL
Sets the standard operator, who is logged in after system start.

A 4.3.2.5 Changing the Password

PASSWD <Ol d Password> <New Passwor d> <New Passwor d>
Changes the password for the PROFESSIONAL level. The default (preset) password is
“000”.

The old password must be entered once, and the new password twice. If the new pass-
words do not match, an error message is displayed. Passwords are case sensitive. A
password may only contain letters (A to Z) and numbers, but no special characters and
no letters with accents or umlauts. The maximum length is 31 characters.

A 4.3.3 Sensor

A 4.3.3.1 Info about Calibration Tables
SENSORTABLE

- >SENSORTABLE

Pos, Sensor name, Range, Seri al
0, ifs-2401x, 3, 000mMm, 12345678
8, ifs-2401x, 10, 000Mm 12345678
9, ifs-2401x, 3, 000mMm, 12345678

- >

All available (learned) sensors are displayed.
A 4.3.3.2 Sensor Number

SENSORHEAD <sensor position>
Selects the current sensor from its position, see Chapter A 4.3.3.1.

Minimum 0, maximum 19.

Error Description
E39 Sensor is not available

A 4.3.3.3 Sensor Information
SENSORINFO

Displays sensor data (name, measuring range and serial number).

- >SENSORI NFO

Position: 0

Na me : i fs-2401x
Measuring range: 3.000 mm
Seri al : 12345678
- >

A 4.3.3.4 Dark Correction
DARKCORR

Performs a dark correction. Dark correction is sensor-dependent and is stored sepa-
rately in the controller for each sensor. Before carrying out a dark correction, select the
required sensor.

A 4.3.3.5 Light Correction

LI GHTCORR
Performs a light correction. The correction is light source-dependent not sensor-depen-
dent. The light correction is already performed by the manufacturer.

For the IFC with xenon light source can this correction be performed by the operator
after a light source change in the operator level PROFESSIONAL. The IFC2451 requires
no light correction by the customer.
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Error Description

EO4 Error with the setting of internal parameters (should never occur)

E16 Timeout when light correction

E18 A data transmitting is already running -> Light correction not possible

A 4.3.4 Trigger Modes

Trigger-input serves also as synchronous input, which means level and edge triggering is
only alternatively possible to sync mode,

A 4.3.4.1 Trigger Type
TRI GGER NONE/ EDGE/ PULSE/ SOFTWARE/ ENCODER
- NONE: No triggering

PULSE: Level triggering

- EDGE: Edge triggering
SOFTWARE: Software triggering
- ENCODER: Encoder triggering

A 4.3.4.2 Trigger Level

TRI GGERLEVEL HI GH/ LOW
- HIGH: Edge triggering: Rising edge, level triggering: High-active
- LOW: Edge triggering: Falling edge, level triggering: Low-active

A 4.3.4.3 Number of Output Measurement Values
TRI GGERCOUNT <1...16382>/16383

Number of measurement values which are displayed after a trigger impulse when edge
triggering or software triggering.

- 1...16382: Number of measurement values which are displayed after a trigger impulse
when edge triggering or software triggering.

- 16383: Start infinite output of measurement values after a trigger impulse when edge
triggering or software triggering.

- 0: Stop triggering

A 4.3.4.4 Software Trigger Pulse

TRl GGERSW
Creates a software trigger pulse

Error Description
E43 The controller is not in the software trigger mode, see Chap. A 4.3.4.1.

A 4.3.4.5 Settings Encoder Triggering
TRI GGERENC 1/ 2/ 3[<Step> [<Min> [<Max>]]]
Settings for the encoder triggering

- 1|2]3: Selection of encoder track for the encoder triggering

- Step: Number of encoder steps, after which each one a measured value is output
(min: 0 max: 23'-1). Measured values are output continuously between min. and max
at 0.

- Min: Minimal encoder value, up to that is triggered (min: 0 max: 2%-1)

- Max: Maximum encoder value, up to that is triggered (min: 0 max: 232-1)
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A 4.3.5 Encoder

A 4.3.5.1 Encoder Interpolation Depth
ENCI NTERPOL1 1| 2] 4
ENCI NTERPOL2 1| 2] 4
ENCI NTERPOL3 1] 2] 4
Set the interpolation depth of each encoder input.

A 4.3.5.2 Effect of the Reference Track
ENCREF1 NONE| ONE| EVER
ENCREF2 NONE| ONE| EVER
ENCREF3 NONE| ONE| EVER

Setting the effect of encoder reference track.

- NONE: Reference mark of the encoder has no effect

- ONE: Unique setting (the encoder value is taken over at first reaching of reference
marker position, see Chap. A 4.3.5.3)

- EVER: Setting at all marker positions (the encoder value is taken over at first reaching
of reference marker position)

A 4.3.5.3 Encoder Value
ENCVALUE1 <Encoder value>
ENCVALUE2 <Encoder value>
ENCVALUE3 <Encoder value>
Indicates, on which value the applicable encoder is to be set when reaching a reference
marker position (or per software).
The encoder value can be set between 0 and 2%2-1,

When setting the ENCVALUE, the algorithm for detecting the first reference marker posi-
tion, see Chap. A 4.3.5.2, is reset automatically.

A 4.3.5.4 Setting Encoder Value per Software
ENCSET 1] 2] 3

Setting the encoder value, see Chap. A 4.3.5.3, in the specified encoder per software
(only possible with ENCREF NONE, otherwise the command returns immediately without
an error message).

A 4.3.5.5 Reset the Detection of the First Marker Position
ENCRESET 1] 2| 3

Reset the detection of the first reference marker position, see Chap. A 4.3.5.2 (only pos-
sible with ENCREF ONE, otherwise the command returns immediately without an error
message).

A 4.3.5.6 Maximum Encoder Value

ENCMAX1 <Encoder value>

ENCMAX2 <Encoder value>

ENCMAX3 <Encoder value>
Specifies the maximum value of the encoder, after which the encoder returns to 0. Can
be used e.g. for rotary encoder without reference track.

The encoder value can be set between 0 and 2%2-1,
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A 4.3.6 Interfaces
A 4.3.6.1 Ethernet IP Settings

| PCONFI GDHCP| STATI C[ <l PAddr ess>[ <Net mask>[ <Gat eway>]]]
Set Ethernet interface.

DHCP: IP address and gateway are automatically requested by DHCP. System looks for
a LinkLocal address after appr. 2 minutes if no DHCP server is available.

STATIC: Set IP address, net mask and gateway in format xxx.xxx.XxX.XXX.

Values stay the same if no IP address, net mask, and gateway is typed in.

A 4.3.6.2 Setting for Ethernet Measured Value Transfering

MEASTRANSFERNONE| SERVER/ TCP[ <PORT>] | ( CLI ENT/ TCP| CLI ENT/ UDP
[ <I PAdresse> [<Port>]])

The IFC24xx can be operated as a server as well as a client for measurement output via
Ethernet.

- NONE: No measurement transmission via Ethernet.

- SERVER/TCP: Controller provides a server for the typed in port, under which the mea-
sured values can be sent. This is only possible via TCP/IP.

CLIENT/TCP: Controller sends measured values via TCP/IP connection oriented to
server. The specifying of the IP address and server port are required, see Chap. A
451.1.

- CLIENT/UDP: Controller sends measured values via UDP/IP to server. Therefore the IP
address and the server port are specified.

- IPAddress: IP address of the server, to which measured values are sent when in client-
mode, (only valid for CLIENT/TCP or CLIENT/UDP

- Port: Port, to which the server gets assigned to in server-mode or to which the mea-
sured values are sent in client-mode (min: 1024, max: 65535)

A 4.3.6.3 Setting RS422 Baud Rate
BAUDRATE <Baudr ate>
Adjustable baud rates in examples:
9600, 115200, 230400, 460800, 691200, 921600, 1500000, 2000000, 2500000, 3000000,
3500000, 4000000

A 4.3.7 Parameter Management, Load / Save Settings

A 4.3.7.1 Save Parameter
STORE 1] 2| 3| 4|5|6]7]8
Save the current parameter under the specified number in the flash.
A 4.3.7.2 Load Parameter
READ ALL| DEVI CE| MEAS 1| 2| 3| 4|5|6]7]8
Load the parameter under the specified number from the flash.
- In addition, the size of the loaded data needs to be specified.
- ALL: All parameters are loaded.
- DEVICE: Only the standard device settings are loaded (interface parameter).

- MEAS: Only the measurement settings are loaded (all features for the measurement).
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A 4.3.7.3 Default Settings
SETDEFAULT ALL| NODEVI CE| MATERI AL
Sets the default values (Reset to default setting).

- ALL: All setups are deleted and default parameters are loaded. In addition, the current
material table is overwritten by standard material table.

- NODEVICE: All setups are deleted and default parameters are loaded. Settings of IP
address and RS422 are kept temporarily.

- MATERIAL: Only current material table is overwritten by standard material table.

A4d4 Measurements
A4.41 General

A 4.4.1.1 Measurement Mode
MEASMODE DI STANCE| THI CKNESS| VI DEO
- DISTANCE: Distance measurement. Only distance 1 can be displayed.

- THICKNESS: Thickness measurement. Distances 1 and 2 and the difference between
the two distances may be displayed.

- VIDEO: Video images are transmitted. Only selected video data are transmitted, no
measurement values. The video images must be requested individually using the
video signal command.

A 4.4.1.2 Exposure Mode
SHUTTERMODE SEARCH| MEAS| MANUAL| 2TI MEALT| 2TI MES
SEARCH: Search mode to determine the best exposure time and measurement rate.

MEAS: Exposure time is controlled automatically, measuring rate is fixed. Recommended
for measurements.

- MANUAL: Operator can select exposure time and measuring rate.

- 2TIMESALT: Mode with 2 manually defined exposure times that are used alternately
for two distinctly differently high peaks (for thickness measurements). We recommend
using this mode in particular, if the smaller peak disappears or the higher peak over-
shoots.

- 2TIMES: Fastest mode with two manually preset exposure times. The more suitable
time is automatically selected. Recommended to measure distances for fast changing
surface properties, such as mirrored or anti-glare glass.

A 4.4.1.3 Measuring Rate
MEASRATE 0.1]0.2]0.3|1|2.5|5|10|25|50]|70
Selects the measuring rate in kHz.

No more than one decimal place may be specified.

A 4.4.1.4 Exposure Time

SHUTTER <Exposure Timel> [<Exposure Time2>]
Specifies the exposure times for the manual and the two-times exposure mode.
The exposure time is indicated in us and must be between 0.075 us ... 3333.325 us
(IFC2471) / 10000 us (IFC2451).

The exposure time is processed with three decimal places. The minimum increment is
0.025 us.

A 4.4.1.5 Apply Exposure Time
TAKESHUTTER
Apply in the search mode determined exposure times in the exposure time parameters.
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A 4.4.1.6 Video Signal Request

GETVI DEO
Request of video signal via Ethernet interface.

A4.42 Video Signal

A 4.4.2.1 Reduction of Region of Interest
ROl <Start> <Ende>

Set region of interest. ROI for start and end must be between 0 and 511. The specification is effected in the unit pix-

els. “Start” value is smaller than “End” value.

A 4.4.2.2 Video Averaging

VSAVERAGE NONE| REC2| REC4| REC8| MOV2| MOV4| MOV3| MED3

NONE: No video signal averaging

REC2, REC4, RECS8: Recursive average value over 2, 4 or 8 video signals

MOV2,MOV3,MOV4: Moving average value over 2, 3 or 4 video signals

MEDS: Median over 3 video signals

A 4.4.2.3 Peak Detection Threshold
THRESHOLD <Threshol d>
Setting the detection threshold in % (0.0 % up to 99.0 %).

The detection threshold is given with two decimal places.
A 4.4.3 Material Data Base

A 4.4.3.1 Material Table
->MATERIALTABLE
Refraction index

Pos, Name, nF at 486nm, nd at 587nm, nC at 656nm,
0 Vacuum, 1.000000, 1.000000, 1.000000,
1 Water, 1.337121, 1.333044, 1.331152,
1 Ethanol, 1.361400, 1.361400, 1.361400,
7 PC, 1.599439, 1.585470, 1.579864,
8 Quartz glass, 1.463126, 1.458464, 1.456367,
9 BK7, 1.522380, 1.516800, 1.514320,

>
A 4.4.3.2 Select Material

MATERI AL <Mat eri al name>
Change of material between displacement 1 and 2.

Abbenumber

vd

@ e o e

-000000
-000000
-000000
-000000
-000000
-000000

Description
Vacuum; air(approximately)

Polycarbonate
Silicon dioxide, fused silica
Crown glass

Material name must be typed in with a blank. The command supports case sensitive inputs. The maximum length of

material name is 30 characters.

(For future multi-layer measurement one material can be specified for each layer).

A 4.4.3.3 Display Material Properties
MATERI ALI NFO
Output of properties of selected material.

- >MATERI ALl NFO

Na me : BK7
Description: Crown gl ass
Refraction index nF at 486nm: 1.522380
Refraction index nd at 587nm: 1.516800
Refraction index nC at 656nm: 1.514320
Abbe value vd: 0.000000

- >

A 4.4.3.4 Edit Material Table

MATERI ALEDI T <Name> <Description> (NX <nF> <nd> <nC>)| (ABBE <nd>

<Abbe number >)

confocalDT 24x1
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Add or edit material.

- Name: Name of material (Length: max. 30 characters)

- Description: Description of material (Length: max. 62 characters)

- NX: Material is characterized by three refractive indices

- ABBE: Material is characterized by a refractive index and the Abbe number

- nF: Refractive index nF at 486 nm (min: 1.0, max: 4.0)

- nd: Refractive index nd at 587 nm (min: 1.0, max: 4.0)

- nC: Refractive index nC at 656 nm (min: 1.0, max: 4.0)

- Abbe number: Abbe number vd (min: 10.0, max: 200.0)

The refractive indices and Abbe number are processed with six decimal places.

If the material name is already assigned, this material is being edited. Otherwise a new
material is applied.

There is a maximum of 20 materials.

A 4.4.3.5 Delete a Material
MATERI ALDELETE <Name>
Delete a material

- Name: Name of material (Length: max. 30 characters)

A 4.44 Measurement Value Processing

A 4.4.4.1 Averaging of Measurement Value
AVERAGENONE| MOVI NG| RECURSI VE| MEDI AN[ <Aver agi ngdept h>]

- The averaging value always affects all to be output displacement and difference val-
ues.

- NONE: No averaging value

- MOVING: Moving averaging value (averaging depth 2, 4, 8, 16, 32, 64 and 128 pos-
sible)

- RECURSIVE: Recursive averaging value (averaging depth 2 up to 32768 possible)
- MEDIAN: Median (averaging depth 3, 5, 7 and 9 possible)

A 4.4.4.2 Setting the Statistics Calculation
STATI STI CDEPTH ALL| 2| 4]|8]...|8192| 16384

Input on how many measurement values the statistics data minimum, maximum and
peak to peak are determined.

A 4.4.4.3 Reset the Statistics Calculation
RESETSTATI STI C
Reset the statistics (of the current min and max value).

A 4.4.4.4 Setting Masters / Zero
MASTERMV NONE| MASTER <Master value>
- NONE: Reset the mastering

- MASTER: Setting the current measurement value to the master value
- Master value: Master value in millimeters (min: -120.0 mm, max: 120.0 mm)

In case of master value is 0, then the mastering function has the same functionality as
the zero setting.

The master command awaits the next measurement value a maximum of 2 seconds and
uses it as master value. If no measurement value is received within this time, for exam-
ple, by external triggering, the command returns with the error “E32 Timeout".

The master value is processed with six decimal places.
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A 4.5 Data Output
A 4.5.1 General

A 4.5.1.1 Selection Digital Output
OUTPUT NONE| RS422| ETHERNET| ETHERCAT
- NONE: No measurement value output

- RS422: Output of measurement values via RS422

ETHERNET: Output of measurement values via Ethernet
- ETHERCAT: Output of measurement values via EtherCAT

A 4.5.1.2 Output Data Rate
OUTREDUCE<Out put reducti on>[ ANALOG| RS422| ETHERNET| NONE]
Reduces the measurement value output for all available interfaces.

- 1: Output each measurement value

- 2...1000: Output of each n-th measurement value

A 4.5.1.3 Error Processing
OUTHOLD NONE| O] <Number >
Setting the behavior of the measurement value output in case of error.

- NONE: No holding the last measurement value, output of error value

- 0: Infinite holding of the last measurement value

- Number: Holding the last measurement value on the number of measuring cycles;
then an error value (maximum of 1024) is output.

A 452 Select Measurement Values to be Output
Setting the values to be output via the RS422 and Ethernet interface.

Maximum 32 measurement values are transmitted with RS422 in parallel.

The maximum output rate via the Ethernet interface depends on the number of output
values.

Via the Ethernet interface always the displacement 1 and in case of thickness measure-
ment the displacement 1 and 2 and the difference 1-2 is output .

A 4.5.2.1 Data Selection Displacement Measurement for RS422 and Ethernet
OUTDI ST_RS422 NONE]| ([ DI ST1] [DIST2])
OUTDI ST_ETH NONE| ([ DI ST1] [DIST2])

Setting, which displacement values are output through RS422.

- NONE: No output of a displacement
- DIST1: QOutput of displacement 1
- DIST2: Output of displacement 2

In measurement mode ,Thickness measurement” the displacement 1 and/or 2 can be
output.

The selection of the distances 1 or 2 can be done only in the video mode when output
via Ethernet. The other modes transmit the values according to the selected measure-
ment program.

A 4.5.2.2 Data Selection Thickness Measurement for RS422 and Ethernet
OUTTHI CK_RS422 NONE| [ THI CK12]
OUTTHI CK_ETH NONE| [ THI CK12]

Defines, which calculated layer thickness is output via RS422.

- NONE: No output of calculated layer thickness
- THICK12: Output of the layer thickness between displacement 1 and 2
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This setting is only available in measurement mode , Thickness measurement”.

In video mode the difference between displacement 1 and 2 can be output in addition
to the video signal. Displacement 1 and 2 is output automatically when transmitting the
differential value via Ethernet.

A 4.5.2.3 Data Selection Statistic Values for RS422 and Ethernet
OUTSTATI STI C_ETH NONE| ([ MI N] [ MAX] [ PEAK2PEAK])
OUTSTATI STI C_RS422 NONE| ([ MI N] [ MAX] [ PEAK2PEAK])
NONE: No output of statistics

MIN: Output of the minimum

MAX: Output of the maximum
PEAK2PEAK: Output of peak to peak

A 4.5.2.4 Data Selection Optional Values for RS422 and Ethernet

OUTADD_ETHNONE]| ( [ SHUTTER] [ COUNTER] [ TI MESTAMP] [ | NTENSI TY]
[ STATE] [ENC1] [ENC2] [ENC3])

OUTADD_RS422NONE| ([ SHUTTER] [ COUNTER] [ TI MESTAMP] [ | NTENSI TY]
[ STATE] [ENC1] [ENC2] [ ENC3])

Declaration of further outputs.
- NONE: No further outputs
SHUTTER: Output of the exposure time

COUNTER: Output of measured value counter

TIMESTAMP: Output of the time stamps

INTENSITY: Output of the intensity parallel to any displacement value
STATE: Output of the error status

ENC1, ENC2, ENC3: Output of the encoder values 1, 2, 3

More optional values can be out parallel via Ethernet.

A 4.5.2.5 Set Video Output
OUTVI DEONONE| [ RAW [ DARK] [ DARKTAB] [ LI GHTTAB] [ THRES]
Setting the data to be transmitted in a video transmission.

- NONE: No video signals

RAW: Output of the unconditioned signal

DARK: Output of the dark-corrected signal
DARKTAB: Output of the dark-correction table
LIGHTTAB: Output of the light-correction table
THRES: Output of the threshold table

Video signals can only be transmitted via the Ethernet interface.

A 4.5.3 Switching Outputs

A 4.5.3.1 Error Switching Outputs
ERROROUT1 NONE| ER1| ER2| ER12| LI 1| LI 2| LI12
ERROROUT2 NONE| ER1| ER2| ER12| LI 1| LI 2| LI12
Setting the error switching outputs.
- NONE: No output on the error switching outputs
- ER1: Switching output is switched in case of intensity error

- ER2: Switching output is switched in case of a measured value outside of the measur-
ing range

- ER12: Switching output is switched in case of an intensity error or a measured value
outside of the measuring range
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- LI1: Switching output is switched in case of deceeding the lower limit

- LI2: Switching output is switched in case of exceeding the upper limit

- LI12: Switching output is switched in case of deceeding the lower limit or exceeding
the upper limit

A 4.5.3.2 Limit Values
ERRORLI M T<DI ST1| DI ST2| THI CK12>[ <Lower | i mi t >[ <Upperlimt]]
Setting the limits for a limit consideration via the error switching outputs.

- DIST1: The limits refer to the displacement 1
- DIST2: The limits refer to the displacement 2 (only for thickness measurement)

- THICK12: The limits refer to the difference between displacement 1 and 2 (only for
thickness measurement)

The limits are specified in millimeters and must be between -120.0 and 120.0.

A 4.5.3.3 Switching Level
ERRORLEVEL HI GH| LOW
- HIGH: Switching output is High upon error

- LOW: Switching output is Low upon error

A 4.5.4 Analog Output

A 4.5.4.1 Data Selection
ANALOGOUT DI ST1| DI ST2| THI CK12
- DIST1: Output of displacement 1

- DIST2: Output of displacement 2
- THICK12: Output of the difference between displacement 1 and 2

A 4.5.4.2 Output Range
ANAL OGRANGE NONE| 0-5V| 0-10V|-5-5V|-10-10V| 4-20mA
- NONE: No analog output (inactive)

- 0-5V: The analog output outputs a voltage between 0 up to 5 volt.

- 0-10V: The analog output outputs a voltage between 0 up to 10 volt.

- -5-5V: The analog output outputs a voltage between -5 up to 5 volt.

- -10- 10 V: The analog output outputs a voltage between -10 up to 10 volt.

- 4 - 20 mA: The analog output outputs an intensity of current of 4 up to 20 milliam-
peres.

A 4.5.4.3 Two-Point Scaling

ANAL OGSCALESTANDARD| ( TWOPOI NT<M ni nunmeasur edval ue><Maxi num
measured val ue>)

Setting the scaling of analog output.

The default scaling is for displacements -MR/2 up to MR/2 and for thickness measure-
ment on 0 up to 2 MR (MR=Measuring range).

In case of minimum and maximum measured value is ,0°, the default scaling is used.

The minimum and maximum measured value is to output in millimeters. The available
output range of the analog output is then spread between the minimum and maximum
measured value. The minimum and maximum measured value must be between -120.0
and 120.0.

The minimum and maximum measured value is processed with four decimal places.
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A 4.6 Measured Value Format

This Chapter describes the assembly of measured value frames. Informations to transfer
via Ethernet or RS422 succeed, see Chap. A 4.7.

The data block has a fixed structure (sequence):

- Video signals (+ adjustments) (N * 512 pixel * 16 bit)
- Exposure time (1 * 32 bit)

- Encoder (Ne * 32 bit) (Ne = {0, 1, 2, 3})

- Measured value counter (1 * 32 bit)

- Time stamp (1 * 32 bit)

- Displacement values / Intensities (n * (i+1) * 32 bit)

- Error field (1 * 32 bit)

- Differences ((n-1) * 32 bit)

- Statistic values (min/max/peak2peak) (per 32 bit)

n = {0, 1, 2} n = 0 only for RS422

i = {0, 1} i = 0 -> Intensity output off, i = 1 -> Intensity output activated
n = 1 -> Displacement measurement

n = 2 -> Thickness measurement

The measured value frame is set up dynamically, that means not selected values, see
Fig. 53, are not transmitted.

Encoder | Encoder| Time Distance |Intensity | Distance | Intensity | Distance | Intensity | Error Mini-
1 3 stamp |1 1 2 2 3 3 status mum
(32 Bit) | (32 Bit) | (32 Bit) |(32 Bit) |(32Bit) | (32 Bit) | (32 Bit) | (32 Bit) | (32 Bit) | (32 Bit) | (32 Bit)

e _—

—_ __—
—_ _—

| |Header |Frame1 |Frame2 |Framen |Header |

—— ——
— —
_— —

Preamble | Order | Serial Flag 1
(32 Bit) Number | Number | (32 Bit)

Flag 2 | Number of frames | Bytes per | Counter
(82 Bit)| per data block single frame | (32 Bit)

(32 Bit) |(32 Bit) (16 Bit) (16 Bit)
Bit 31 ... 27|Bit 26| |Bit 24 Bit 23 |Bit 22|Bit 21|Bit 20|Bit 19|Bit 18| Bit 15| |Bit 12|Bit 11|Bit 10| Bit9 | Bit8 | Bit7 |Bit6...0
R e N e e N L T
Error | Distances/Intensities of peak 1 up to 6 |, ot ﬁ:(ni?:y Time |Counter| Encoder 1 upto3 | Exposure | Video
Bit 31 | Bit 30| Bit 29| Bit 28 | | Bit 17 |Bit 16| Bit 15 Bit14 .. 0
20 | ,0* | 1% | ,0° R ORI O ,0°
) Framg rate R2R Max Min Thickness

Fig. 53 Example for a data transmission via Ethernet

A 4.6.1 Video Signal

Video signals, which were calculated in signal processing, can be transmitted. A video
signal consists of 512 pixel. A pixel is described by a 16-bit word. The used value range
is0...16383.

There are five available video signals:

- Raw signal

Dark-corrected signal

Dark values table

Light values table
Peak threshold
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Data structure of video signals:

Pixel 0

Pixel 2

.| Pixel 511

Raw signal, 16 bit

Dark corrected signal, 16 bit
Dark values table, 16 bit
Light values table, 16 bit
Peak threshold, 16 bit

Raw signal

Dark corrected signal
Dark values table
Light values table
Peak threshold

Raw signal

Dark corrected signal
.| Dark values table
Light values table
Peak threshold

A 4.6.2 Exposure Time

The data word to the exposure time is 32-bit wide during transmission via Ethernet. The
resolution is 25 ns, in addition informations according to table 5-1 are transmitted.

Bit position Description

Oupto19 Exposure time in 25 ns steps

20 up to 27 Reserved (can be non-zero)

28 up to 31 Frame rate

Bits Measuring rate Max. exposure time [us]

0 70 kHz 14.275
1 50 kHz 20
2 25 kHz 40
3 10 kHz 100
4 5 kHz 200
5 2.5 kHz 400
6 1 kHz 1000
7 0.3 kHz 3333.25
8 0.2 kHz 5000
9 0.1 kHz 10000

Fig. 54 Table exposure time

The output of the exposure time via the RS422 interface is effected by a resolution of
100 ns. For that the data word is 18 bits wide. The bits 9 up to 2 of the 32 bit data word

are output by Ethernet.

A 4.6.3 Encoder

The encoder values for transmission can be selected individually. A 32 bit data word
(unsigned integer) with the encoder position is output via Ethernet. Only the lower 18 bits
of the encoder values are transmitted by the transmission via RS422.

A 4.6.4 Measured Value Co

unter

The transmission of the measured value counter via Ethernet is effected as 32 bit value

(unsigned integer).

On the RS422 interface, only the lower 18 bits of the profile counter are transmitted.

A 4.6.5 Time Stamp

Intrasystem the resolution of time stamp is 1 us. For the Ethernet transfer a 32 bit data
word (unsigned integer) with the intrasystem resolution is output.

During transmission via RS422 only the bits 25 up to 8 of the time stamp are provided in
a 18 bit data word. It follows a resolution of 0.25 ms, an overflow is effected after approxi-

mately 65 seconds.

A 4.6.6 Measurement Data (Displacements and Intensities)

An intensity (if selected) and a measurement value are transmitted for each selected
displacement. For the Ethernet transmission 32 bit for each are used. The assembly of
the data word for the intensity is shown in the following table, see Fig. 55. The resolution
of the displacement values is 1 nm on the Ethernet line, the output is signed. The format
for RS422 is described, see Chap. A 4.7.1.
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Bit position Description

0-10 Intensity of peak (100 % comply with 1024)
11-15 Reserved

16 - 29 Maximum of peak (from dark corrected signal)
30 - 31 Reserved

Fig. 55 Table Intensity

During transmission via RS422 only the ,Intensity of peak’ is transmitted (the lower
10 bit).

The intensity value is determined using the following calculation rule:

Max_dark
Saturation - Max_raw + Max_dark

Intensity =

- Max_dark refers to the dark corrected signal.
- Max_raw refers to the raw signal.

- Saturation refers to the AD range (2" 14-1).

A 4.6.7 Error Status

Bit position Description
0 Peak starts too early.
1 Peak ends too late.
2 There is no peak present.
3 There are fewer peaks available as selected.
4 Not all peaks are calculated, peaks are too close to each other
(from 3 peaks)
5 Peak is located in front of the measuring range (MR).
6 Peak is located behind the measuring range (MR)
7upto 15 Reserved
16 upto 17 Display value LED 1 - Intensity
Off (0x0)
Green (0x1)
Red (0x2)
Yellow (0x3)
18 upto 19 Display value LED 2 — Range respectively measuring range.
Off (0x0)
Green (0x1)
Red (0x2)
Yellow (0x3)
20 Switching output error 1 is active
21 Switching output error 2 is active
24 Durability of the external light source exceeded.
26 External xenon light source is too hot.
27 External xenon light source is out of order.
28 Reserved
29 Overload of the switching outputs
30 DA converter error

The DAC is used as a current output, then this bit is set when no
load is present. A further function is to display an overheating of
the DACs.

31 Reserved

During transmission via RS422 only the upper bits 16 up to 31 of error status word are
transmitted. For the Ethernet transfer are all 32 bits ready to issue.
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A 4.6.8 Differences (Thicknesses)

Calculated differences between two displacements have the same format as the dis-
placements.

At first, the selected differences between the displacement 1 and the other displace-
ments are output, then these of displacement 2,...

The differences are displayed as 32 bit signed integer value with a resolution of 1 nm.
The RS422 format is documented, see Chap. A 4.7.1

A 4.6.9 Statistic Values
The statistic values have the same format as the displacements.

At first minimum, then maximum and at the end peak to peak is transmitted (if selected).

The statistic values are displayed as 32 bit signed integer value with a resolution of 1 nm
respectively in format for the RS422 interface.
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A4.7 Measurement Data Format

A 4.7.1 Data Format RS422 Interface

The output of displacement measurement values, differences between measurement
values and statistic values via RS422 need a subsequent conversion in mm. Other values
as exposure time, time stamp, profile counter, encoder, intensities or status data are
transmitted as 18 bit data words, a conversion is not required.

Measurement value 1:

Preamble Data bits
L-byte 0 0 D5 D4 D3 D2 D1 DO
M-byte 0 1 D11 D10 D9 D8 D7 D6
H-byte 1 0 D17 D16 D15 D14 D13 D12
Measurement value 2 ... 32:
Preamble Data bits
L-byte 0 0 D5 D4 D3 D2 D1 DO
M-byte 0 1 D11 D10 D9 D8 D7 D6
H-byte 1 1 D17 D16 D15 D14 D13 D12
Value range for the displacement and thickness measurement:
216 = 65.536
0 98.232‘—’1 31.000 : 163.768 229.304 zeimz
o | >
| Error
Displacement
0 MR
» Thickness >
0 2 MR

131000 = Midrange for the displacement measurement
MR = Measuring range

The linearized measurement values can be converted in millimeters using the subse-
quent formula:

_ (dgy, - 98232) * MR
65536
=  Displacement / Thickness in mm
d,,; = digital output value
MR = Measuring range in mm

All values greater than 262072 are error values and are defined as follows:

Error code Description

262073 Scaling error RS422 interface underflow

262074 Scaling errors RS422 interface overflow

262075 Too much data for selected baud rate"

262076 There is no peak present.

262077 Peak is located in front of the measuring range (MR)
262078 Peak is located behind the measuring range (MR)
262079 Measuring value cannot be calculated.

The restrictions for all other data outputs except the measurement value data are defined
in the relevant Chapters, see Chap. 5..

1) This error occurs when more data are to be output as with selected baud rate for the selected
measuring can be transmitted. To remove the error, there are the following possibilities:

- Increase the baud rate, see Chap. A 4.3.6.3
- Decrease measuring rate, see Chap. A 4.4.1.3
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- Decrease data; if 2 data words have been selected, then reduce to a data word, see
Chap. A4.5.2

- Reduce output data rate, see Chap. A 4.5.1.2

A 4.7.2 Measurement Data Transmission to a Measurement Value Server via Eth-
ernet

During the measurement data transmission to a measurement value server the sensor
transmits each measurement value to the measurement value server or to the connected
client after successful connection (TCP or UDP). Therefore no explicit requirement is
necessary.

All distances and additional informations to be transmitted, which were recorded at a
time, are combined to a measurement value frame.

Different measurement value frames are combined to a measurement value block, which
contains a header and fits a TCP/IP or UDP/IP packet. The header is mandatory at the
start of a UDP or TCP packet. In case of changes of the transferred data or the frame rate
a new header is automatically sent.

All measurement data and the header are transmitted in the little Endian format.

Preamble (32 bit)
Order number (32 bit)
Serial number (32 bit)
Flags1 (32 bit)
Flags2 (32 bit)
Frame number (16 bit) | Bytes per Frame (16 bit)
Counter (32 bit)

Header input Description

Preamble Identify the header

0x4D454153 — Measurement data
0x56494445 - Video data

Order number
Serial number

Flags1 Provide information about the content of the measurement value

frame
Flags2 Provide information about the content of the measurement value
frame inclusive frame rate
Bytes per Frame Number of bytes, that contains a measurement value frame
Frame number Number of frames, that cover this header
Counter Counter on the number of processed measurement values

Example: The data encoder 1, distance and intensity are transmitted.

| | Header |[Frame1 |Frame2 |Framen |Header
//// \\\ \\\\\\\\\
Preamble | Order |Serial |Flag1 |Flag2 | Number of frames | Counter |Encoder | Intensity | Distance
(32 Bit) Number | Number | (32 Bit)| (32 Bit)| per data block (32 Bit) |value value |value
(32 Bit) |(32 Bit) (16 Bit) (32 Bit) | (32Bit) | (32 Bit)
Bytes per
single frame
(16 Bit)
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A 4.7.2.1 Description Flags1
Flag bit Description
0 Video raw signal
1 Reserved
2 Video dark corrected
3 Reserved
4 Dark correction table
5 Light correction table
6 Threshold table
7 Exposure time
8upto10 Encoder 1 upto 3
11 Measured value counter
12 Time stamp
13upto 14 Reserved
15 Intensity output
16upto17 Reserved
18 Measurement value output
19 upto 24 Output of measurement values/Intensities of peak 1 up to 6
25 Reserved
26 Error status
A 4.7.2.2 Description Flags2
Flag bit Description
0 Thickness of peak 1 up to 2
1upto 14 Reserved
15 Statistics minimum
16 Statistics maximum
17 Statistics peak to peak
18 up to 27 Reserved
28 up to 31 Frame rate:
0-70kHz
1-50kHz
2-25kHz
3-10 kHz
4 -5kHz
5-25kHz
6-1kHz
7-0.3kHz
8-0.2 kHz
9-0.1 kHz

15 - Automatic mode

A 4.7.2.3 Error Codes Ethernet Interface

Error code Description

Ox7ffffffb There is no peak present

Ox7ffffffa Peak is located in front of the measuring range (MR)
Ox7ffffffo Peak is located behind of the measuring range (MR)
Ox7ffffff8 Measuring value cannot be calculated.

A 4.7.3 Ethernet Video Transmission

The video signal transmission is effected to a measurement value server via Ethernet
analog to the measurement data transmission, see Chap. A 4.7.2, except, that only one
video signal is transmitted in a measurement value block and each video signal must be
requested individually, see Chap. A 4.4.1.6.

This measurement value block can vary also over different TCP/IP or UDP/IP packets
depending on the size of the video signal.
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The preamble for the video signals is 0x56494445 (conforms ,VIDE®).
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Request a video signal:

MEASMODE VI DEO

-> Mode video

OUTVI DEO RAW

-> Qutput of the raw signal

OUTPUT ETHERNET

-> Qutput via the Ethernet

GETVI DEO

-> The raw signal is transmitted to a server/client

The Getvideo command requests one video image each. In addition measurement
values and different signals can be transmitted, see Chap. A 4.5.2.1 up to, see Chap. A

4.5.2.4.

Advice: The correction tables as well as the threshold information must be always re-
quired together with one signal raw signal or dark corrected signal.

A 4.8 Error Messages

The following table lists all error messages:

Error message

Description

EO1 unknown command

Unknown command (rights to small to read).

EO2 wrong or unknown parameter
type

A transmitted parameter has a wrong type or a
wrong number of parameters were transmitted.

EO3 internal error

Internal error code

E04 1/O operation failed

Can not write data to the output channel.

EO05 the entered command is too long
to be processed.

The entered command with the parameters is too
long (greater than 255 bytes).

E06 access denied

Access denied; login as professional is neces-
sary.

EOQ7 the answer is too long to be dis-
played by this interpreter.

Answer is too long.

EO08 unknown parameter

Unknown Parameter

E09 the command or parameter pro-
cessing has been canceled.

The command was canceled.

E10 the command or parameter pro-
cessing is pending.

The command or parameter is in progress.

E11 the entered value is out of range
or its format is invalid.

The parameter value is out of range of the value
range.

E12 the info-data of the update are
wrong.

For update only. The header of the update data
contains an error.

E13 error during the data transmis-
sion for the update

For update only. Error during update data trans-
mission.

E14 timeout during the update

For update only: Timeout in the transfer of up-
date data.

E15 update file is too big

For update only: The update data are too large.

E16 timeout, command aborted.

The corrections have been aborted with a tim-
eout.

E17 processing aborted

E18 a signal transfer is already active.
Please stop this.

A measurement value transmission is active.
Stop the data transmission in order to execute
the command.

E19 the file is not valid for this sensor.

The transferred parameter file is for a different
sensor type.

E20 invalid file type

Invalid file type (Setup file or material table).

E21 versions do not match.

The versions do not match (Setup file or material
table).

E22 checksum invalid

Checksum invalid (Setup file or material table).
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E23 the set of parameters does not
exist.

The set of parameters does not exist.

E24 selection of section invalid

The selection of section is invalid.

E26 no signals selected.

There were no measurement values selected for
transmission

E27 invalid combination of signal
parameters - please check measure
mode and selected signals.

Invalid signal combination; please check mea-
sure mode and selected signals

E28 the entry already exists.

The material already exists.

E30 master value is out of range

The master value is out of range.

E31 The material was not found by
given name.

The selected material does not exist in the mate-
rial list.

E32 timeout

Timeout during mastering

E33 wrong parameter count

Too high or too small number of parameters.

E34 The controller is uncalibrated.

The controller is uncalibrated.

E35 cannot start transfer of measure-
ment data.

Measurement value output cannot boot (only
adjustments).

E36 Encoders minimum is greater
than maximum.

The minimum value of the encoder is greater
than its maximum value.

E37 ROI start must be lower than
right.

The value of the left side of ROl must be lower
than the right value.

E38 too much output values for
RS422 enabled.

Too much output values for RS422 enabled.

E39 sensor head is empty.

Sensor is not available.

E41 The given passwords are not
equal.

Errors in the repeated entry of the new password.

E42 Encoder start value is greater
than maximum encoder value.

The initial encoder value is greater than the maxi-
mum value of the encoder.

E43 Software triggering is not active.

Software triggering is not enabled, no software
trigger pulse can be triggered.

E44 Material table full

There are already 20 materials stored in the
database.

E45 No video signal now

No video signal is available at this time. The inter-
vals between the queries must be increased.

E46 Unsupported character

An unsupported character is received.

E47 The selection of signals is denied
in current measurement mode.

In current measurement mode the signal selec-
tion cannot be made.
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A5 EtherCAT Documentation

EtherCAT® is, from the Ethernet viewpoint, a single, large Ethernet station that transmits
and receives Ethernet telegrams. Such an EtherCAT system consists of an EtherCAT
master and up to 65535 EtherCAT slaves.

Master and slaves communicate via a standard Ethernet wiring. On-the-fly processing
hardware is used in each slave. The incoming Ethernet frames are directly processed by
the hardware. Relevant data are extracted or added from the frame. The frame is subse-
quently forwarded to the next EtherCAT® slave device. The completely processed frame
is sent back from the last slave device. Various protocols can be used in the application
level. CANopen over EtherCAT technology (CoE) is supported here. In the CANopen pro-
tocol, an object tree with Service Data Objects (SDO) and Process Data Objects (PDO) is
used to manage the data.

Further information can be obtained from ® Technology Group (www.ethercat.org) or
Beckhoff GmbH, (www.beckhoff.com).

A 5.1 Preamble

A 5.1.1 Structure of EtherCAT®-Frames

The transfer of data occurs in Ethernet frames with a special Ether type (0x88A4). Such
an EtherCAT® frame consists of one or several EtherCAT® telegrams, each of which
is addressed to individual slaves / storage areas. The telegrams are either transmitted
directly in the data area of the Ethernet frame or in the data area of the UDP datagram.
An EtherCAT® telegram consists of an EtherCAT® header, the data area and the work
counter (WC). The work counter is incremented by each addressed EtherCAT® slave
that exchanged the corresponding data.

Ethernet frame 0x88A4

Destination] Source [EtherType| Frame header [1. EtherCAT datagram [ 2. EtherCAT datagram | ... | Ethernet-CRC]|
ODER

lDestinationlSource[EtherTypeI IP headerl UDP headerl Frame header| 1. EtherCAT datagram | 2. EtherCAT datagram| | Ethernet-CRC
UDP/IP 0x88A4 T T ——

Length | Resolution | Type EtherCAT header | Data Working counter
(11 bit) [ (1 bit) (4 bit) (10 byte) (min 32 byte) | (2 byte)

Fig. 56 Setup of EtherCAT frames

A 5.1.2 EtherCAT® Services

In EtherCAT® services for the reading and writing of data are specified in the physical
memory of the slave hardware. The following EtherCAT® services are supported by the
slave hardware:

- APRD (Autoincrement physical read, Reading of a physical area with auto-increment
addressing)

- APWR (Autoincrement physical write, Writing of a physical area with auto-increment
addressing)

- APRW (Autoincrement physical read write, Reading and writing of a physical area with
auto-increment addressing)

- FPRD (Configured address read, Reading of a physical area with fixed addressing)
- FPWR (Configured address write, Writing of a physical area with fixed addressing)

- FPRW (Configured address read write, Reading and writing of a physical area with
fixed addressing)

- BRD (Broadcast Read, Broadcast Reading of a physical area for all slaves)
- BWR (Broadcast Write, Broadcast Writing of a physical area for all slaves)
- LRD (Logical read, Reading of a logical storage area)

- LWR (Logical write, Writing of a logical storage area)

- LRW (Logical read write, Reading and writing of a logical storage area)

- ARMW (Auto increment physical read multiple write, Reading of a physical area with
auto-increment addressing, multiple writing)
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- FRMW (Configured address read multiple write, Reading of a physical area with fixed
addressing, multiple writing)

A 5.1.3 Addressing and FMMUs

In order to address a slave in the EtherCAT® system, various methods from the master
can be used. The confocalDT 24x1 supports as full slave:

- Position addressing
The slave device is addressed via its physical position in the EtherCAT® segment.
The services used for this are APRD, APWR, APRW.

- Node addressing
The slave device is addressed via a configured node address, which was assigned by
the master during the commissioning phase.
The services used for this are FPRD, FPWR and FPRW.

- Logical addressing
The slaves are not addressed individually; instead, a segment of the segment-wide
logical 4-GB address is addressed. This segment can be used by a number of slaves.
The services used for this are LRD, LWR and LRW.

The local assignment of physical slave memory addresses and logical segment-wide
addresses is implemented via the field bus Memory Management Units (FMMUs). The
configuration of the slave FMMUs is implemented by the master. The FMMU configura-
tion contains a start address of the physical memory in the slave, a logical start address
in the global address space, length and type of the data, as well as the direction (input or
output) of the process data.

A 5.1.4 Sync Manager

Sync Managers serve the data consistency during the data exchange between Ether-
CAT® master and slaves. Each Sync Manager channel defines an area of the application
memory. The confocalDT 24x1 has four channels:

- Sync-Manager-Kanal 0: Sync Manager 0 is used for mailbox write transfers (mailbox
from master to slave).

- Sync-Manager-Kanal 1: Sync Manager 1 is used for mailbox read transfers (mailbox
from slave to master).

- Sync-Manager-Kanal 2: Sync Manager 2 is usually used for process output data. Not
used in the sensor.

- Sync-Manager-Kanal 3: Sync Manager 3 is used for process input data. It contains the
Tx PDOs that are specified by the PDO assignment object 0x1C13 (hex.).

A 5.1.5 EtherCAT State Machine

The EtherCAT® state machine is implemented in each EtherCAT®. Directly after switch-
ing on the confocalDT 24x1, the state machine is in the “Initialization® state. In this state,
the master has access to the DLL information register of the slave hardware. The mailbox
is not yet initialized, i.e. communication with the application (sensor software) is not yet
possible. During the transition to the pre-operational state, the Sync Manager channels
are configured for the mailbox communication. In the ,Pre-Operational“ state, communi-
cation via the mailbox is possible, and it can access the object directory and its objects.
In this state, no process data communication occurs. During the transition to the ,Safe-
Operational® state, the process-data mapping, the Sync Manager channel of the process
inputs and the corresponding FMMU are configured by the master. Mailbox communica-
tion continues to be possible in the ,Safe-Operational” state. The process data commu-
nication runs for the inputs. The outputs are in the ,safe” state. In the ,Operational” state,
process data communication runs for the inputs as well as the outputs.
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| Initialization |

h lT A

| Pre-Operational |

1 15|

| Safe-Operational |

I§j

| Operational |

Fig. 57 EtherCAT State Machine

A 5.1.6 CANopen over EtherCAT

The application level communication protocol in EtherCAT is based on the communica-
tion profile CANopen DS 301 and is designated either as “CANopen over EtherCAT” or
CoE. The protocol specifies the object directory in the sensor, as well as the communica-
tion objects for the exchange of process data and acyclic messages. The sensor uses
the following message types:

- Process Data Object (PDO). The PDO is used for the cyclic I/O communication, there-
fore for process data.

- Service Data Object (SDO). The SDO is used for acyclic data transmission.
The object directory is described in the chapter CoE Object Directory.

A 5.1.7 Process Data PDO Mapping

Process Data Objects (PDOs) are used for the exchange of time-critical process data be-
tween master and slaves. Tx PDOs are used for the transmission of data from the slaves
to the master (inputs), Rx PDOs are used to transmit data from the master to the slaves
(outputs); not used in the confocalDT 24x1. The PDO mapping defines which application
objects (measurement data) are transmitted into a PDO. The confocalDT 24x1 has a Tx
PDO for the measuring data. The following measurements are available as process data:

- Distance 1 Ethernet/EtherCAT (default) Distance 1

- Distance 1 Ethernet/EtherCAT Distance 2

- Difference 1-2 Ethernet/EtherCAT Difference 1-2 (Thickness)

- Intensity 1 Ethernet/EtherCAT Intensity 1

- Intensity 1 Ethernet/EtherCAT Intensity 2

- Shutter time Ethernet/EtherCAT Exposure time (32 bit)

- Encoder 1 Ethernet/EtherCAT Encoder 1 (32 bit)

- Encoder 2 Ethernet/EtherCAT Encoder 2 (32 bit)

- Encoder 3 Ethernet/EtherCAT Encoder 3 (32 bit)

- Value counter Ethernet/EtherCAT Measured value counter (32 bit)
- Timestamp Ethernet/EtherCAT Timestamp (32 bit)

- Error state Ethernet/EtherCAT Error Feld

- Statistic minimum value Ethernet/EtherCAT Statistical value (minimum)

- Statistic maximum value Ethernet/EtherCAT Statistical value (maximum)

- Statistic peak-peak value Ethernet/EtherCAT Statistical value (peak to peak)

In EtherCAT the PDOs are transported in objects of the Sync Manager channel. The sen-
sor uses the Sync Manager channel SM3 for input data (Tx data). The PDO assignments
of the Sync Manager can only be changed in the “Pre-Operational” state. The map-

ping in the confocalDT 24x1 is not carried out directly in the object 0x1A00, but rather
by switching on and off individual measurements in the application object 0x21B0. The
mapping result is available to the master after reloading the object directory.
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Note: Subindex Oh of the object 0x1A00 contains the number of valid entries within the
mapping report. This number also represents the number of application variables (pa-
rameters) that should be transmitted/received with the corresponding PDO. The subindi-
ces from 1h up to the number of objects contain information about the depicted applica-
tion variables. The mapping values in the CANopen objects are coded in hexadecimal
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form.

The following table contains an example of the entry structure of the PDO mapping:

MSB

LSB

31 16|15

0

Index e.g. 0x6064
(16 bits)

Subindex e.g. 0x02

Object length in bits,
e.g. 20h = 32 bits

Fig. 58 Entry structure of the PDO mapping, example

A 5.1.8 Service Data SDO Service

Service Data Objects (SDOs) are primarily used for the transmission of data that are not
time critical, e.g. parameter values. EtherCAT specifies the SDO services as well as the
SDO information services: SDO services make possible the read/write access to entries
in the CoE object directory of the device. SDO information services make it possible to
read the object directory itself and to access the properties of the objects. All parameters
of the measuring device can be read or changed in this way, or measurements can be
transmitted. A desired parameter is addressed via index and subindex within the object

directory.

A5.2 CoE - Object Di

rectory

The CoE object directory (CANopen over EtherCAT) contains all the configuration data of
the sensor. The objects in CoE object directory can be accessed using the SDO servic-
es. Each object is addressed using a 16-bit index.

A5.2.1 Communication Specific Standard Objects (CiA DS-301)
Overview
Index (h) Name Description
1000 Device type Device type

1001 Error register

Error register

1003  Error history

Predefined error field

1008 Device name

Manufacturer device name

1009 Hardware version

Hardware version

100A  Software version

Software version

1018  Identity

Device identification

1A00 TxPDO Mapping TxPDO Mapping
1C00  Sync. manager type Sync. manager type
1C13  TxPDO assign TxPDO assign

Object 1000h: Device type

| 1000 [VAR

‘ Device type

| 000200000 | Unsigned32 |ro

Provides informations about the used device profile and the device type.

Object 1001h: Error register

| 1001 |VAR

\ Error register

| 0x00

‘ Unsigned8 ‘ ro

The error register contains generic informations about the kind of the internally adjacent
device errors. The general error bit is set on each case.

Structure of error register

7 6

5 4 3

2 1 0

Manufacturer | Reserved | Profile | Communication | Temperature | Voltage | Current | General

Page 89




Appendix | EtherCAT Documentation

Object 1003h: Predefined error field

1003 |RECORD |Error history

Subindices
0 VAR Number of entries 1 Unsigned8 |rw
1 VAR Unsigned32 |ro

The occurring device errors are registered here. The last error is saved in the error field.
The entry under Sub-Index 0 contains the number of saved errors, by writing the value 0,
the errors are eliminated.

Object 1008h: Manufacturer device name

‘ 1008 ‘VAR ‘ Device name ‘ IFC24x1 ‘Visible String ‘ ro ‘
Object 1009h: Hardware version
‘ 1009 \VAR ‘ Hardware version ‘V X.XXX ‘Visible String ‘ ro ‘
Object 100Ah: Software version
‘ 100A ‘VAR ‘ Software version ‘V X.XXX ‘Visible String ‘ ro ‘
Object 1018h: Device identification
| 1018 |RECORD |Identity | |
Subindices

0 VAR Number of entries 4 Unsigned8 |ro

1 VAR Vendor ID 0x00000607 |Unsigned32 |ro

2 VAR Product code 0x003EDE73 | Unsigned32 |ro

3 VAR Revision 0x00010000 |Unsigned32 |ro

4 VAR Serial number 0x009A4435 |Unsigned32 |ro

The article number is deposit in the product code, the serial number of the sensor in se-

rial number.

Object 1A00h: TxPDO Mapping

1A00 |RECORD |TxPDO Mapping |
Subindices

0 VAR Number of entries 12

1 |VAR Shutter time Ethernet/ | . 50650120 | Unsigneds | ro
EtherCAT 9

2 VAR Encoder 1 0x60650220 | Unsigned32 |ro

3 VAR Encoder 2 0x60650320 | Unsigned32 |ro

4 VAR Encoder 3 0x60650420 |Unsigned32 |ro
Value counter Ethernet/ .

5 VAR EtherCAT 0x60650520 |Unsigned32 |ro
Timestamp Ethernet/ .

6 VAR EtherCAT 0x60650620 |Unsigned32 |ro

7 VAR Intensity 1 0x60650720 | Unsigned32 |ro
Distance 1 Ethernet/ .

8 VAR EtherCAT 0x60650820 | Unsigned32 |ro

9 VAR Intensity 2 0x60650920 | Unsigned32 |ro
Distance 2 Ethernet/ .

10 VAR EtherCAT 0x60650A20 |Unsigned32 |ro
Errorstate Ethernet/ .

19 VAR EtherCAT 0x60650C20 |Unsigned32 |ro
Difference 1-2 Ethernet/ .

20 VAR EtherCAT 0x60651320 |Unsigned32 |ro
Statistic minimum value .

21 VAR Ethernet/EtherCAT 0x60651420 |Unsigned32 |ro

confocalDT 24x1
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22 |VAR Eiﬁgf:]'gtgﬁgggva'“e 0x60651520 | Unsigned32 |ro
23 |VAR f;?:':t;r?;i‘;t‘/’sﬁlkerc a7 | 0X60651620 | Unsigned32 |ro
Object 1C00h: Synchronous manager type
1C00 |RECORD |Sync manager type ro
Subindices
0 VAR Number of entries 4 Unsigned8 |ro
1 VAR SMO 0x01 Unsigned8 |ro
2 VAR SM 1 0x02 Unsigned8 |ro
3 VAR SM 2 0x03 Unsigned8 |ro
4 VAR SM 3 0x04 Unsigned8 |ro
Object 1C13h: TxPDO assign
1C13 |RECORD |TxPDO assign
Subindices
0 VAR Number of entries 1 Unsigned8 |ro
1 VAR Subindex 001 0x1A00 Unsigned16 |ro
A 5.2.2 Manufacturer Specific Objects
Overview
Index (h) [Name Description
2001 | Operator level Login, logout, change password
2005 | Controller info Controller informations (further)
2010 |Setup Load/save settings
2011 | Correction Light and dark correction
2105 |Factory settings Reset factory settings
2150 |Sensor Sensor informations
2152 | Select sensor Selection of the sensor
2154 | Measuring program Measuring program
2181 | Averaging/error handling/statistics | Averaging/error handling and statistics
21B0 |Digital interfaces Digital interfaces, data selection
21C0 |Ethernet Ethernet
21D0 | Analog output Analog output
21E0 |Zeroing/mastering Zeroing/mastering
21F1 | Switching outputs Switching outputs
2250 | Shutter mode/measuring range Exposure mode/measuring range
2410 |Trigger mode Trigger modes
2550 |Threshold Peak detection threshold
25A0 |Encoder Encoder
2711 |Range of interest Reduction of Region of Interest
2800 |Material info Material informations
2801 |Material selection Material selection
2802 |Material table edit Material table edit
6010 |Videosignal Video signal
603F |Sensor error Error message of the sensor
6065 |Measvalues Measurement values
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Object 2001h: Operator level

2001 |RECORD |Operator level
Subindices
0 VAR Number of entries 7 Unsigned8 |ro
1 VAR Actual operator X Unsigned8 |ro
2 VAR Login FHAAKK Visible string |wo
3 VAR Logout FALSE BOOL rw
4 VAR Default operator X Unsigned8 |rw
5 VAR Password old FrAAK Visible string |wo
6 VAR Password new FrAAK Visible string |wo
7 VAR Password repeat FrAAK Visible string |wo

Further details can be found in the section Login, see Chap. 6.1 and Change Operator
Level, see Chap. A 4.3.2.

Actual operator, Default operator:

0 - Operator
1 - Professional

For changing the password, the three password fields Old, New and Repeat must be de-
scribed in the specified sequence. The maximum length of a password is 31 characters.

Object 2005h: Controller informations (further)

2005 |RECORD |Controller Info ‘ ro
Subindices

0 VAR Number of entries 8 Unsigned8 |ro

1 VAR Name IFC24x1 Visible String | ro

5 VAR Serial No XXXXXXXX Visible String | ro

6 VAR Option No XXX Visible String | ro

8 VAR Article No XXXXXXX Visible String | ro

Further details can be found in the section Controller information, see Chap. A 4.3.1.2.

Object 2010h: Loading/saving settings

2010 |RECORD |Setup ro
Subindices

0 VAR Number of entries 4 Unsigned8 |ro

1 VAR Setup number 0x0000 Unsigned16 |rw

2 VAR Setup store FALSE BOOL rw

3 VAR Setup read FALSE BOOL rw

4 VAR Keep device settings  |FALSE BOOL rw

Further details can be found in the section Load/save settings in the controller, see Chap.
5.7 and Parameter management, load/save settings, see Chap. A 4.3.7.

Object 2011h: Corrections

2011 |RECORD |Correction ro
Subindices

0 VAR Number of entries 3 Unsigned8 |ro

1 VAR Dark correction FALSE BOOL rw

2 VAR Light correction FALSE BOOL rw

3 VAR Correction result 0x00 Unsigned32 |rw

Further details can be found in the section Dark reference, see Chap. 5.5, Light source
reference, see Chap. 6.15, Dark correction, see Chap. A 4.3.3.4 and Light correction, see

Chap. A 4.3.3.5.

After triggering a correction the status (error code) of the correction can be queried un-
der “Correction result”. You can read under section Error codes, see Chap. A 5.3 for the

possible error codes.
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Object 2101h: Reset

2101 |VAR |

Reset

| FALSE

|BOOL

rw

Further details can be found in the section Booting the sensor, see Chap. A 4.3.1.6.

Object 2105h: Factory settings

2105 ‘ RECORD ‘ Factory settings ‘ ‘ ‘ ro
Subindices

0 VAR Number of entries 3 Unsigned8 |ro

1 VAR Factory settings FALSE BOOL rw

2 VAR Keep device settings | FALSE BOOL rw

3 VAR Reset current setup FALSE BOOL rw

Further details can be found in the section Extiras, see Chap. 6.13 and Default settings,

see Chap. A 4.3.7.3.

Object 2150h: Sensor

2150 |RECORD |Sensor ro
Subindices
0 VAR Number of entries 5 Unsigned8 |ro
1 VAR Sensor info IFS24xx-xx | Visible String |ro
2 VAR Sensor range XX XXXXXX FLOAT32 ro
3 VAR Sensor serial No XXXXXXXX Visible String |ro
4 VAR Sensor article No XXXXXXXX Visible String | ro
5 VAR Sensor option No XXX Visible String |ro
Further details can be found in the section Sensor, see Chap. A 4.3.3.
Object 2152h: Sensor selection
2152 |RECORD |Select sensor ro
Subindices
0 VAR Number of entries 1 Unsigned8 |ro
1 VAR Number of sensor X Unsigned8 |rw

Further details can be found in the section Select sensor, see Chap. 5.3.4 and Sensor
number, see Chap. A 4.3.3.2.

Object 2154h: Measuring program

2154 |VAR

Measuring program

0x00

Unsigned8

rw

Further details can be found in the section Measurement program, see Chap. 5.3.2 and

Measurement mode, s

Measuring program:
0 - Displacemen

ee Chap. A4.4.1.1.

t measurement

1 - Thickness measurement
2 - Video signal output

Object 2181h: Averaging, error processing and statistics

2181 |RECORD |Averaging/error han- ro
dling/statistics
Subindices

0 VAR Number of entries 10 Unsigned8 |ro

1 |VAR Measured value X Unsigned32 | rw
averaging type

2 |VAR Number of values for |, Unsigned32 | rw
moving average

3 VAR Num_berofvaluesfor « Unsigned32 |rw
median

4 VAR Numbgrofvaluesfor X Unsigned32 |rw
recursive average
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5 VAR Statistic depth X Unsigned8 |rw
6 VAR Reset statistic FALSE BOOL rw
7 VAR Error handling X Unsigned8 |rw
8 VAR Number of held values |x Unsigned16 |rw
9 VAR Video Averaging X Unsigned8 |rw

Further details can be found in the section Averaging/ error handling/ statistics, see
Chap. 6.3 and Video averaging, see Chap. A 4.4.2.2.

Measured value averaging type:
0 - No averaging

1 - Moving average

2 - Recursive average
3 - Median

Statistic depth:

64 and 128)

(Number of values for median: 3, 5, 7 and 9)

0,2, 4,8, 16...16384; 0 = infinite

Error handling:

0 - Output of error value
1 - Hold last valid value for a number of measurement values

Video averaging:

(Number of held values: 0....1024, 0 = infinite)

0 - No averaging

1 - Recursive average of 2 video signals
2 - Recursive average of 4 video signals
3 - Recursive average of 8 video signals
4 - Moving average of 2 video signals

5 - Moving average of 4 video signals

6 - Moving average of 3 video signals

7 - Median of 3 video signals

Object 21B0h: Digital interfaces, selection of transmitted data (measurement

(Number of values for moving average: 2, 4, 8, 16, 32,

(Number of values for recursive average: 2...32768)

values)
| 21B0 |RECORD |Digital interfaces | ro
Subindices
0 VAR Number of entries 12 Unsigned8 ro
1 VAR Output device 5 Unsigned8 rw
2 VAR RS422 baud rate X Unsigned32 |rw
3 VAR Ethernet/EtherCAT TRUE BOOL rw
Distance 1 Ethernet/
4 VAR EtherCAT TRUE BOOL ro
Distance 2 Ethernet/
5 VAR EtherCAT FALSE BOOL ro
Intensity Ethernet/
10 VAR EtherCAT FALSE BOOL rw
Encoder 1 Ethernet/
11 VAR EtherCAT FALSE BOOL rw
Encoder 2 Ethernet/
12 VAR EtherCAT FALSE BOOL rw
Encoder 3 Ethernet/
13 VAR EtherCAT FALSE BOOL rw
Value counter Ethernet/
14 VAR EtherCAT FALSE BOOL rw
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Statistic minimum value
15 VAR Ethernet/EtherCAT FALSE BOOL w
Statistic maximum value
. VAR Ethernet/EtherCAT FALSE BOOL w
Statistic peak-peak
17 VAR value Ethernet/EtherCAT FALSE BOOL w
Timestamp Ethernet/
18 VAR EtherCAT FALSE BOOL rw
Shutter time Ethernet/
19 VAR EtherCAT FALSE BOOL rw
Error state Ethernet/
20 VAR EtherCAT FALSE BOOL rw
Difference 1-2 Ethernet/
21 VAR EtherCAT FALSE BOOL ro
36 VAR None lin Ethernet/Eth- FALSE BOOL W
erCAT
Output device:
0 - No output channel
1 - RS422
5 - EtherCAT

RS422 baud rate: 9600, 115200, 230400, 460800, 691200, 921600, 1500000, 2000000,
3500000, 4000000

Ethercat-Ethernet: (Change of interface)
0 - Ethernet (works only from restarting, previously setup store)
1 - EtherCAT

Subindices 4 ... 36: Data selection for the PDO mapping

Distance 1, Distance 2 and Difference 1-2 are not selectable, these values are selected
automatically according to the selected measurement program.

Intensity - Intensities for all displacements, that are transmitted.

None lin - Non linearized focus for all distances, which are transmitted

Object 21COh: Ethernet

21C0 |RECORD |Ethernet ro
Subindices
0 VAR Number of entries 8 Unsigned8 |ro
1 VAR IP address XXX XXX XXX XXX | Visible String | rw
2 VAR Subnet mask XXX XXX XXX.XXX | Visible String | rw
3 VAR Gateway XXX XXX XXX XXX | Visible String | rw
4 VAR DHCP FALSE BOOL rw
5 VAR Measured value server 0 Unsigneds | rw
protocol
Measured value server - .
6 VAR IP-Address XXX XXX XXX.XXX | Visible String | rw
7 VAR Measured value server x Unsignedi6 |rw
port
8 VAR MAC address XX.XX.XX.XX.XX.XX | Visible String | ro

Further details can be found in the section Ethernet IP settings, see Chap. A 4.3.6.1 and
Settings for the Ethernet measured value transfer, see Chap. A 4.3.6.2.

DHCP:
0 - Static IP address
1 -DHCP
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Measured value server protocol:
0 - No transmission
1 - Client/TCP
2 - Client/UDP
3 - Server/TCP

Object 21D0Oh: Analog output

21D0 ‘RECORD ‘Analog output ro
Subindices
0 VAR Number of entries 1 Unsigned8 |ro
1 VAR Analog output X Unsigned8 |rw
2 VAR Analog output signal | x Unsigned8 |rw
3 VAR Analog output type of | Unsigned8 | rw
scaling
4 |VAR Analog output XX FLOAT32  |rw
two-point-scaling start
5 VAR Analog output XX FLOAT32  |rw
two-point-scaling end

Further details can be found in the section Analog output, see Chap. 6.7, see Chap. A
4.5.4.

Analog output:
4 - No analog output (inactive)
0- Voltage0...5V
1-Voltage0 ... 10V
2-Voltage-5...5V
3 -Voltage -10 ... 10V
7 -Current 4 ... 20 mA

Analog output signal: (Data selection only possible according to the selected measure-
ment program: at displacement measurement only distance 1)
0 - Distance 1

1 - Distance 2
32 - Difference 1-2

Analog output type of scaling:
0 - Standard Scaling
1 - Two-point scaling

Object 21EOh: Zeroing/Mastering

21E0 |RECORD ‘ Zeroing/Mastering ro
Subindices
0 VAR Number of entries 5 Unsigned8 |ro
2 VAR Master value XXX FLOAT32 rw
3 |VAR zeroing/Mastering | | op BOOL rw
active
4 VAR Reset master value FALSE BOOL rw
5 VAR Zeroing/Mastering FALSE BOOL rw

Further details can be found in the section Zeroing/Mastering, see Chap. 6.4 and Setting
masters and zero, see Chap. A 4.4.4.4,

Master value:
-2*Sensor-measuring range ... 2*Sensor-measuring range (in mm)
Zeroing/Mastering active:

0 - Measured value not zeroed/ mastered

2 - Measured value moved by zeroing/ mastering
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Object 21F1h: Switching outputs

21F1 |RECORD |Switching outputs ro
Subindices
0 VAR Number of entries 6 Unsigned8 |ro
1 VAR Switching output X Unsigned8 |rw
error 1
> VAR Switching output X Unsigneds | rw
error 2
3 VAR Lower limit value (mm) |Xx.xx FLOAT32 rw
4 VAR Upper limit value (mm) |x.xx FLOAT32 rw
5 VAR Signal for limit value Unsigneds | rw
output
6 VAR Level of switching x Unsigneds  |rw
outputs

Further details can be found in the section Switching outputs, see Chap. 6.6, see Chap.

A 4.53.

Switching output error 1 and 2: Assignment of both switching outputs

0 - No output

1 - Intensity error
2 - Measured value out of range

3 - Intensity error or measured value out of range

4 - Deceed the lower limit
5 - Exceed the upper limit

6 - Deceed the lower limit or exceed the upper limit

Lower and upper limit value:
-120.000000 ... 120.000000 (in mm)

Signal for limit value output: The limits refer to
0 - Distance 1
1 - Distance 2

32 - Difference 1-2
(Data selection only possible according to the selected measurement program:

at displacement measurement only distance 1)

Level of switching outputs:
0 - High upon error
1 - Low upon error

Object 2250h: Exposure mode/Measuring rate

2250 |RECORD

Shutter mode/measuring rate

Subindices
0 VAR Number of entries 4 Unsigned8 |ro
1 VAR Shutter mode X Unsigned8 |rw
2 VAR Measuring rate X Unsigned8 |rw
3 VAR Shutter time 1 XXX FLOAT32 rw
4 VAR Shutter time 2 XXX FLOAT32 rw

Further details can be found in the section Exposure mode / Measuring rate, see Chap.
5.3.5), Exposure mode, see Chap. A 4.4.1.2, Measuring rate, see Chap. A 4.4.1.3 and
Exposure time, see Chap. A 4.4.1.4.

Shutter mode:

0 - Automatic mode

1 - Measurement mode

2 - Manual mode

3 - Two-time mode alternating

4 - Two-time mode automatically
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Measuring rate:

Setting value Frequency of IFC2451 Frequency of IFC2471
0 - 70 kHz
1 - 50 kHz
2 - 25 kHz
3 10 kHz 10 kHz
4 5 kHz 5 kHz
5 2.5 kHz 2.5 kHz
6 1 kHz 1 kHz
7 0.3 kHz 0.3 kHz
8 0.2 kHz -

9 0.1 kHz -

Object 2410h: Triggermodes

2410 |RECORD |Trigger mode ro
Subindices
0 VAR Number of entries 8 Unsigned8 |ro
1 VAR Trigger mode 0 Unsigned8 |rw
2 VAR Trigger edge/level 0 Unsigned8 |rw
3 VAR N.umber of values per 1 Unsigneds | rw
trigger pulse

Number of input for

4 VAR . 0 Unsigned8 |rw
encoder trigger

5 VAR Sjcep width for encoder 1 Unsigneds | rw
trigger

6 |VAR Minimum value for 0 Unsigneds | rw
encoder trigger

7 |vAR Maximum value for | o e Unsigned8  |rw
encoder trigger

8 VAR Software trigger pulse |FALSE BOOL rw

Further details can be found in the section Triggering, see Chap. 6.10 and Triggermodes,
see Chap. A 4.3.4.

Trigger mode:
0 - No triggering
1 - Level triggering
2 - Edge triggering
3 - Software triggering
4 - Encoder triggering

Trigger edge/level:

0 - At edge triggering: Falling edge; at level triggering: Low

1 - At edge triggering: Rising edge; at level triggering: High
Number of value per trigger pulse: Number of output data after a trigger pulse for edge
or software triggering, 0...16382, 16383 = infinite, 0 = Stop

Number of input for encoder trigger:
0 - Encoder 1 for the encoder triggering
1 - Encoder 2 for the encoder triggering
2 - Encoder 3 for the encoder triggering
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Step width for encoder trigger:

Number of encoder steps by which a measured value has ever been output (0...2%'-1).
0 = all measured values (continuoulsy, regardless of the encoder)

Minimum and Maximum value for encoder trigger:

0...2%21

Object 2550h: Peak detection threshold

2550

VAR

Threshold

1.0

FLOAT32

rw

Further details can be found in the section Detection threshold, see Chap. 6.2 and Peak
detection threshold, see Chap. A 4.4.2.3.

Object 25A0h: Encoder

25A0 |RECORD |Encoder ro
Subindices

0 VAR Number of entries 15 Unsigned8 |ro

] VAR E_ncoder1 reference Unsigned32 | rw
signal

2 VAR Encoder 1 interpolation | x Unsigned32 |rw

3 VAR Encoder 1 initial value |x Unsigned32 |rw

4 VAR Encoder 1 maximal X Unsigned32 |rw
value

5 VAR Encoder 1 set value FALSE BOOL rw

6 VAR Encoder 2 reference Unsigned32 |rw
signal

7 VAR Encoder 2 interpolation | x Unsigned32 |rw

8 VAR Encoder 2 initial value |x Unsigned32 |rw

9 VAR Encoder 2 maximal X Unsigned32 |rw
value

10 VAR Encoder 2 set value FALSE BOOL rw

11 VAR Epcoder 8 reference Unsigned32 |rw
signal

12 VAR Encoder 3 interpolation | x Unsigned32 |rw

13 VAR Encoder 3 initial value |x Unsigned32 |rw

14 VAR Encoder 3 maximal X Unsigned32 |rw
value

15 VAR Encoder 3 set value FALSE BOOL rw

Further details can be found in the section Encoder inputs, see Chap. 6.9 and Encoder,

see Chap. A 4.3.5.

Encoder reference signal:

0 - Reference marker position of encoder without effect

1 - Unique setting

3 - Setting at all marker positions

Encoder interpolation:

1 - Unique interpolation
2 - Double interpolation
3 - Quad interpolation

Encoder initial value:
0...2%21

Encoder maximal value:
0...2%1
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Object 2711h: Reduction of region of interest
2711 |RECORD |Range of interest

Subindices
0 VAR Number of entries 2 Unsigned8 |ro
1 VAR Range of interest start | x Unsigned32 |rw
2 VAR Range of interestend | x Unsigned32 |rw

Further details can be found in the section Reduction of region of interest, see Chap.
6.14, see Chap. A 4.4.2.1.

Object 2800h: Material info
2800 |RECORD |Material info

Subindices
0 VAR Number of entries 3 Unsigned8 |ro
1 VAR Material name XXXXX Visible String | rw
2 VAR Material description XXXXXX Visible String | rw
3 |VAR Type of refraction X XXX FLOAT32  |rw
numbers
4 VAR nd X XXXX FLOAT32 rw
5 VAR nF X XXXX FLOAT32 rw
6 VAR nC X XXXX FLOAT32 rw
7 VAR Abbe number X XXXX FLOAT32 rw
Further details can be found in the section Material data base, see Chap. 5.3.3, see
Chap. A 4.4.3.

Material name: Actual selected material for a thickness measurement
Material description: Description of actual selected material

nd, nF and nC: Refractive numbers of the actual selected material at 587 nm, 486 nm
and 656 nm.

Abbe number: Abbe number of actual selected material

Here the current material can also be edited in professional mode. Any custom settings
will be saved immediately.

Object 2801h: Material select
2801 |RECORD |Material selection

Subindices
0 VAR Number of entries 2 Unsigned8 |ro
1 VAR Material names XX xx“ ... |Visible String |ro
2 VAR Selected material XX Visible String | rw

Material names: Output of all names of materials contained in the material table

Select material: Output of the actual selected material or input of a desired material from
the material table

Object 2802h: Material table edit
2802 |RECORD |Material table edit

Subindices
0 VAR Number of entries 3 Unsigned8 |ro
1 VAR Material delete X Visible String | rw
2 VAR Reset materials X BOOL rw
3 VAR New material X BOOL rw

Material delete: Specification of name to be deleted from the material table
Reset Materials: Resetting the material table to factory settings

New material: Creating a new material in the material table. Then the newly created ma-
terial (,NewMaterial“) is to be edit in object 2800h ,Material info*.
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Object 6010h: Videosignal

6010 |RECORD |Video signal ro
Subindices
0 VAR Number of entries 1 Unsigned8 |ro
1 VAR Getvideo xxh o xoh Octed String
xxh xxh

The dark corrected video signal is transmit.

Object 603Fh: Sensor error
603F |RECORD |Sensor error

Subindices
0 VAR Number of entries 2 Unsigned8 |ro
1 VAR Sensor error number | x Unsigned16 |ro
2 |VAR tsi’g:sor error descrip- |, Visible String | ro

Further details can be found in the section Error messages, see Chap. A 4.8.
Sensor error number: Output of sensor error in communication

Sensor error description: Sensor error as plain text

Object 6065h: Measurement values

6065 |RECORD |Measuring values ‘

Subindices
0 VAR Number of entries 25 Unsigned8 |ro
Distance 1 Ethernet/ .
1 VAR EtherCAT Unsigned16 |ro

All in the object 21B0h Digital interfaces selected measurement values.
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A 5.3 Error Codes for SDO Services

In case of a negative evaluation of a SDO requirement, a corresponding error code is
output in “Abort SDO Transfer Protocol®.

Error code
hexadecimal

0503 0000 |Toggle-Bit has not changed.

0504 0000 |SDO protocol timeout expired

0504 0001 |Invalid command registered

0504 0005 |Not enough memory

0601 0000 |Access to object (parameter) not supported.

0601 0001 |Attempt to write to a “read-only parameter®

0601 0002 |Attempt to write to a “read-only parameter®

0602 0000 |Object (parameter) is not listed in the object directory.
0604 0041 | Object (parameter) is not mapped on PDO

0604 0042 |Number or length of objects to be transmitted exceeds PDO length.
0604 0043 | General parameters incompatibility

0604 0047 |General internal device incompatibility

0606 0000 |Excess denied because of a hardware error

0607 0010 |False data type or length of service parameter is incorrect.
0607 0012 |False data type or length of service parameter is too large.
0607 0013 | False data type or length of service parameter is too small.
0609 0011 | Subindex does not exist

0609 0030 |Invalid value of parameter (only for write access)

0609 0031 | Value of the parameter too large

0609 0032 |Value of the parameter too small

0609 0036 |Maximum value deceeds minimum value.

0800 0000 |General error

0800 0020 |Data can not be transmitted or saved in application.

Data can not be transmitted or saved in application, because of local
control.

Meaning

0800 0021

Data can not be transmitted or saved in application, because device

0800 0022
state.

Dynamic generation of object directory failed or no object directory is

0800 0023 .
available
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A54 Measurement Data Formats

A5.4.1 Measured Values

- Exposure time (1 * 32 bit)

- Encoder (Ne * 32 bit) (Ne = {0, 1, 2, 3})

- Measured value counter (1 * 32 bit)

- Time stamp (1 * 32 bit)

- Displacement values / Intensities (n * (i+1) * 32 bit)
- Error field (1 * 32 bit)

- Differences ((n-1) * 32 bit)

- Statistic values (Min/Max/Peak2Peak) (each 32 bit)

n={1,2} n=1-> Displacement measurement, n = 2 -> Thickness measurement
i=4{0,1} i=0-> Intensity output off, i = 1 -> Intensity output activated

Further details to the setup of measured values can be found in Measured value format,
see Chap. A 4.6.

A 5.4.2 Video Signal

Only the dark corrected video signal can be transmitted. The video signal can be read
using the SDO Object 0x6010.1.

For this purpose the confocalDT 24x1 is to bring first in the preoperational mode.

Then the measurement program is to set on video signal output using the object 0x2154
(Measuring program).

By SDO reading (Request-Response) of the object 0x6010.1 exactly one video signal
with the related (in object 0x21B0.0x04 - 0x20 selected) measured values is stored in the
memory of confocalDT 24x1 and the video signal is output. As long as no requirement
for a new video signal is made, the measured values remain unchanged in the memory
and can in turn be read by SDO reading. This ensures, that the measured values are part
of the video signal.

The video signal is read “segmented”, because the mailbox is smaller than the video
signal.

There are 5 request-response necessary for a video signal.

Segment from:

'FPRD': Len: 'T.-' ady 3 00, wc 0

2 cmds, 'FPwWR': len 16. FPwR 1en 1 be(CoE sD0 Req : Initi Toad' (2) Idx=0x6010 Sub=0)
"FPRD' 1 3 256 Adp 0x3e9 ndn 0x1100, we 1 be

_" -'_'||||_!-_-', i R': le dbx (COE ue]
"FPRD' :
2 cmds,
"FPRD' :
'FPRD' :
'FPRD':
'FPRD' :
2 cmas,
'"FPRD" :

1 " Mbx(CoE SDO Res : Scs 2)
'FPRD': Len:
2 cmds, '

: s ‘|En 1 be(coE SDO Req : Up]uad Segne:t}/ \
2 cmds, 'FPWR': Tlen 18, wr'[: len 1 Mbx(CoE SDO Req : , 3. Segment
do 0x1100, We 1 MbX(COE 50O Res : Scs 0 €9

"FPRD': Len: 256, Adp Ox3e9.
3 0x1100, wWc O
)

'FPRD': | en:
2 cmds, FPwR 1en 16. prn 1en 1 be(cuE SDO Req : up10ad segment’
1§ RY: len 1 mMbx(CoE SDO Req :

> Cmds, 'FPwWR': len

Req : dy=0x6010 sub=1)

SDO Req @ "Initig 0 sub=1)

1. Segment

spo Req @ 'Uplodd segment’ (3)) 2. Segment

I

FPRD": Leén: 256 p 6x3e9 o 0):1100 WC 1 Mbx(CoE SDO Res :I scs O .
: ; Ad bx 4. Segment
'"FPRD' & A 100, wc 0
2 cmds, ' : 'Ien 1 be(CDE SDO Req : Up]oad Segnent’ 30D 7
2 cmds, ' e : 2 Jen 1 Mbx(CoE sSDO Req @ d Segment' (3
'"FPRD': Len: 256 Adp Oxge - Adu x:L:LOO we 1 be(cm—: SDO Res s Scs 0

: 60 e B 5. Segment

'FPRD': Len: 25¢ U
2 cmds, 'FPwR' 1en 6 FPwR 1en
'FPRD': Len: 256 Adp 0:3e9. ndo Oxl
» cmds, 'FPWR 1er MR

vﬁbxicéE SDO Req : 'Upload Segment' (3))
y Wel Mbx(COE SDO Res : Scs 07

FPRD': | en: ic .__.: é:_.n.s, ™
2 cmds, 'FPwWR': 1en 16, 'prn Ten 1 Mbx( ‘Initiate upload' (2) 1d
'FPRD": Len: 256{ Adp 0x3e9 Ado 0x1100, wc 1 SDO Res : Scs 2)

cmds, ‘_ Ten 1 mMbhx(CoE SDO RET—%

*x6065 Sub=0)

2] Idx=0x100a Sub=0)

'FPRD': Le dp 0x3e9, Ad 1100, wWe O

2 cmds. ‘EPwR': Ten 16, Pwn': 1en 1 Mbx(CoE sSDO Req : 'Initiate upload' (2) Idx=0x100a sub=0)
FPRD Len: 256 Adp 0:(3e9 Adn ox_uoo We 1 be(CDE SDO Res = Scs 2)

2 || 'FPu WR' 1 len 16 Ten 1 mMbx( COE SDO Req i "I jate Upload' (2) Idx=0x1018 sub=0)

A video S|gnal consists of 512 plxels each with two bytes. The low byte is transmitted
first, followed by the high byte.
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In TwinCAT the video signal can unfortunately only be displayed as hex dump. Double
clicking on the index Getvideo (0x6010.1) opens the “Set Value dialog”. “Hex Edit...“

confocalDT 24x1

opens the hex dump of video signal.

Set Yalue Dialog

=101 %]
e AR R
T SYSTEM - Configuration =
-:.g_wwm General | EtheiCAT | Process Data| Statup  Cof - Oriine | Orie |
= B8 10 Devices :
] = Device 3 (EtherCAT) Updste List | ¥ AutolUpdale [ Single Update [T Show Offoe Date
== Device 3-Image Advanced.. | [muDbeets
4= Device 3-Image-Info
B Q1 Inputs Add fo Statug [Drive Daia Module 0D (AcE Pat} [0
(& @l Outputs
# § InfoData Indes. Name |FE§ [ Vahue -]
=140 Box 1 (IFC 2451} * 21520 Select sensor RO 3¢
QT Maasvalies 2154 Measuing program Rw/ w0003 (3]
& § Infodata 280 Averaging/einor handing/stalistics RO >9¢
B Z + 21B0.0 Dighal irteifaces RO »21¢
S e + 21000 Ethemet RO »8¢
+ 21000 Analog output RO »5¢
+ 21E00 Zercing/Mastering RO 35¢
+ 2IF1.0 Switching outputs RO 26¢
+ 22500 Shutter mode/messuing rale RO EX R
+ 24100 Trigget mode: RO »8¢

Dec:

| OK l

|
Hex T Cancel |

Foat [

1" [ Orline [ Type [See [ oaddr.. [injOut | useriD | ukedto
00002 (2) LINT 20 1548.0 Input o

000000000000 E... AMSADDRESS 8.0 15500 Input O

| |

—

Local (10.26.16.169.192.168) GOl |

Book i [ HexEdi. |
Binary: I[F[I][ISHUU'EBDI!][IJZM]G‘IUUUICU I'|024

Bit Size: C1¢€8 C16 C3RCEE 2

Hex Editor

07 00 OB 00 16 00 15
17 00 00 00 1F 00 04
23 00 24 00 1& 00 35

11 00 1B 00 18 00 11
26 00 19 00 24 00 1A
1E 00 1F 00 2D 00 20
00 00 03 00 14 00 16
13 00 10 00 04 00 26
00 00 28 00 1F 00 14

3A 00 15 00 22 00 1D
1A 00 11 00 20 00 26
27 00 26 00 30 00 1F
1E 00 1E 00 S2 00 OB
3F 00 41 00 4B 00 29
3D 00 85 00 92 0O 95

CE 02 OC 03 67 03 48
73 08 38 0A 03 OC B3
77 1A 15 1C 48 1D OF
2D 0C 94 0% BE 07 54
DO 05 5F 06 C5 06 6E
D5 OB 30 0D C9 OE FE

x|
16 00 08 00 ovvvivnnnnnnns -
L |
vasli®aes e Cancel [
21 00 11 00 cuvuneanke !
16 00 00 D0 ..cucencunannas
18 00 1B 00 l.-.&.sefeanvne
00 00 23 00 covernus=s susk
OA 0D 22 00 cuwssnvnnosnns L

20 00 19 00 ..Gesenninas sn
14 00 25 00 conefiva™anens®
T T S
3T 1 R

37 00 68 00 MN.>.2.A.K.).7.h
6F 00 A8 00 ....=.......0..
89 01 F7 01 ....#.R...K....
C204B405 L.¢.....0.H.ot s
EA OF 60 12 ..C.3.8......."
D8 1A CD 17 ....w...Houtno
CD 0502 05 H.oo=vvuneosvns
E2 senvwa_weslleues
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A 5.5 Distributed Clock

A 5.5.1 Introduction

The synchronization of IFC24x1 among each other in the EtherCAT is realized via the
Distributed Clock. Withititis not necessary or possible to transmit the synchro-
nous signals via the synchronous input or output of the controller.

Unlike the Ethernet the synchronization does not occur via external signals but about
the clocks in the controllers. Using the EtherCAT this results in the synchronous modes
Synchronization out (= Free Run), and Slave.

The minimum cycle time for distributed clock is 100 us for the IFC2451 and 14.3 us for
the IFC2471.

A 5.5.2 Synchronisation

IFC24x1, that support the synchronization in the EtherCAT mode, offer the additional tab
DC in the TwinCat-Manager. The different synchronous modes can be adjusted via this
using the drop-down menu. Besides the FreeRun mode there are one setting for each
measuring rate.

. Sync.tsm - TwinCAT System Manager

Datel Bearbeten Aktionen Ansicht Optionen Hife =
DR EE| 28 @3 | Zeavd@g ate e 2Qaase | &d ?

[+ SYSTEM - Konfiguration

I 7S - Konfiguration Abgemein | EtherCAT DC | Prozessdaten | Startup | Cof - Online | Oniine |
=l €/ - Konfiguration )
= B8 E/A Gerate Betriebsart:

[=- 5% Gerit 2 (EtherCAT)
o= Gerst 2-Prozessabbild
<} Gerat 2-Prozessabbild-Info
= e‘ Eingange
& @ Ausgénge
- § InfoData
-8 Klemme 1 (EK1100)
w-§ InfoData
=54l Klemme 2 (EK1122)
#-§ InfoData
& 2 Box 3 (IFC 2451)
-2 Box 4 (IFC 2471)
[+ @8 Zuordnungen

A 5.5.3 Synchronization off
In the FreeRun mode no synchronization of controllers occurs.

A5.5.4 Slave

In the DC_Synchron xxxkHz mode the controller is switched in the synchronization
mode Slave.

Besides xxx means the measuring rate. The controller measures with the rate selected
by xxx.

A 5.5.5 Apply Selected Settings

Once the required synchronization mode is selected using the drop-down-menu, it is
applied with F4.

A 5.5.6 Setting Regardless of TwinCat

The setting of the synchronisation mode in EtherCAT occurs via the setting of the reg-
isters for the Distributed Clocks. You will find details under www.beckhoff.de or www.
ethercat.org.

For reading the settings in the TwinCAT it is possible to display the requirements of the
XML file using the button Advanced Settings.
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A5.6 Meaning of STATUS-LED in EtherCAT Operation

(@) @)

(x)

(e)
e CONfocal 5 O
e g —

[_ External light -
> sOurce Ethernet External
Dark reference Status In EtherCAT L1 light source

Analog Out Encoder | | RS422 - Digital 1D Power

STATUS-LED
Green
Green off INIT Status
Green flashing 2.5 Hz PRE-OP Status
Green Single Flash, 200 ms ON / 1000 ms OFF  |SAFE-OP Status
Green on OP- Status
Status . . .
LED Red (are displayed in the breaks of the green LED):
Red off No error
Red flashing 2.5 Hz Invalid configuration

Red Single Flash, 200 ms ON / 1000 ms OFF Not requested status change

Red Double Flash, 200 ms ON / 200 ms OFF
200 ms ON 400 ms OFF

Red flashing 10 Hz Error by initializing

A 5.7 EtherCAT configuration with the Beckhoff TwinCAT©-Manager
For example the Beckhoff TwinCAT Manager can be used as EtherCAT Master on the
PC.

E3 Copy the device description file (EtherCAT®-Slave Information) IFC2451.xml or
IFC2471.xml from the included CD in the directory \\TwinCAT\IO\EtherCAT before
the measuring device can be configured via EtherCAT®.

Timeout of the watchdog

EtherCAT®-Slave information files are XML files, which specify the characteristics of the
Slave device for the EtherCAT® Master and contain informations to the supported com-
munication objects.

E3 Restart the TwinCAT-Manager after copying.
Searching for a device:

E3 Selectthetab 1/0 Devices, then Scan Devices.
E3 Confirm with OK.

., Unknown - TwinCAT System Manger

Des@ &R e b am

& G SYSTEM - Configuration Nurmber
= 1j0 - Configuration
0

B8 1w Append Device...

x|

!E HINT: Mot o types of devices can be found sutomataly

[ paste =
P Paste with Links cancel |

]

E3 Select a network card, where EtherCAT®-Slaves should be searching for. baoe 106
age
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TR = It appears the window ,,Search for
LI T T LR Lﬁf:}ll new boxes* (EtherCAT®-Slaves).
Selectil_| m |
e \3‘) Scan for boxes
E3 Confirm with OK . e n |

E3 Confirm with Yes.

The confocalDT 24x1 is now shown in a list.

E3 Now confirm the window “Activate Free Run® with Yes.

| Unknown TwanCAT SystemMarsger ainix
OFSE A PO A Sas/ IRRELES sQd e @n T
s e | | e | Gl | G Dbt |

[ e —

Camaet |

=
Ittt o s

ol oy
T R

P ]

The current status should be at least “PREOP. SAFEOP or OP” on the “online” side.

alaix

] R wes Ml e/ fRab e (cqosc €d T
-5 n--|u-ur|n-—b¢.|m|u.n..(::.|)
ke Mt
| - T
T I R
e | Oew foe
L S
- Pt =
P ﬁ:—.’l_
il Actman o E AT
e T Towe T Ton Towws Tows [ewnliz]
Vam  momnm = 10 e w8 o
Lsl ] LI‘J
o - Dwargarecy (e WX, G, T O 900 O G
[Pt chuarge ewtend Lsmrtond SAFECH ach iy WRLOP) e —
P2 b SAPECH e v o s o e SAPIOP A, St Y01 o ol T i, o St il T s BB
et =———.1] 3|
Seaty [ 3 2010 i 1 vl (RN

If ERP PREOP appears in the “current status”, the cause is reported in the message
window. In the example here the incorrect initialization of the synchronization manager

is the reason. This will be the case if the settings for the PDO mapping in the sensor are

different from the settings in the ESI file (IFC24x1.xml). On delivery of the sensor only
one measurement value (distance 1) is set as output size (in both the sensor and in the

ESlI file). To configure the synchronous manager correctly, it is first necessary to read the

object directory of IFC24x1:
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Actions  View  Options

D

EFEE SR VER (M S/ FR RN @R (EQ 2w €D T

e @] SYSTEM - Configuration
= [ 10 - Configuration
= B 10 Devices
= 5% Device 3 (EtherCAT)
= Device 3-Image

Geneval | EtherCAT | Frocess Data| m@uﬁnl

Lpdate List | [7 AutoUpdste I Single Uipdats [ 5o Dlfie [Dsa
[ Cadverceid | |
i Fa Siadie I [orine Dais mmmmln_
[Fags  [vabe

@ [ Hame

o
(& Oring’ 2500 fematon

Ll

* Device 00

s [FPDO)
(Mappabie Obects [TPE0)
Backup Objects
Selirgs Otwects

" Difine - via EDS File

=

A Module 00 {178 A0S port |I]

E3 Confirm with OK.
Example for a complete object directory (subject to change without prior notice).

Undnawn CAT Sy sger
Fle Edt Actions View Options Help

DEed R "ER N Amsdaah et =adwecden?

T 575TEM - Condigueation
B - Configuration

= 1}0 Devaces.
=55 Devite 3 (EtherCAT)
o Device 3bmage
o Device 3-Enage-Info.
g Inouts
o Outpets
® @ InfoData
4 B | (IFC291)
Al Mappngs

Gienerol | EthesCAT | Phocess Deta | Stapy C2E - Orine | ke |
WUpdate List | F AuioUpdsie 7 Single Update I™ 5o (i [

Mvaced | [AOERR
P ke D#a Mok 0D JAcE Port [
1000 Device hpe A 0020000 (131072
10 Ence regiaset RO Ol 401
000 Ence history R 30¢
1008 Divice e RO
1008 Hisenarn versaon R VAl
1008 Siltvare esrion R0 V08
S B0 ety Ao »he
#4000 TWPDO AD 22
#IC000  Sync manser lype RO she
#1130 THPO0 ssmgn A s
+ 2o User lavel RO T
+ 20060 Controbet wic. RO 28¢
+ A0 Sewp Rl 2he
+ ANO Cowecion RO »3¢
2 Reset AW 000 0]
+ 2060 Facioy A 3¢
%h
4 21820 Geloct senmar [ 2
N8 Hessueg piogran AW 00000 0]
aga Avvteagr/onc handing/dlabtcs RO »9¢
ZB00  Daptariedaces R 2
N000 Ehemet RO 2
D00 dnsiog oupt RO »5¢

[T | fockes | Tepe
O State 0052 (BZ) T 0 15480 Irgnt o
ﬂ'.m DO0000000000E... AMSADDRESS 80 15800 rgnt L]

E2 Now select under the menu item ,Actions” the tab ,Reload configuration®

e ¥@ Bt ®% EQldeser €62

il EitCAT( Process D0 | St | o€ -Orien | Orion |

[ ietain W
i [T} I} Distance 1 EthemetEthalAT
— 40

| ||
+ Downkoad [Proceined PG Assgrnant: boome! =]
| :xm Lood P00 cls bom deves > |
L " Sy Und Asvgrrmert_ |

The configuration is now complete.
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- Unknown - TwinCAT System Manager
File Edit | Actions View Options Help

J [) & & Generate Mappings Chrl+M
@ B sv: o Check Configuration Crl+H
= @ 1jc 2§ Activate Configuration... Ctri+Shift-F4

E“@i Set/Reset TwinCAT to Run Mode...  Cirl+F4
Shift-F4

Set/Reset TwinCAT to Config Mode...

=]

F4

Read Target Server Yersions...

& &5 Access Bus Coupler/IP Link Register...

The selected measurement values are transmitted as process data In the status ,SAFEOP

and OP*.
I

| ame |__| online | Type Sze | >Addr... | Injout | User 1D [ Linkedto

T Intensity 1 Ethernet/EtherCAT 000000000 (0) UDINT 4.0 26.0 Inpit 0
| QT Distance 1 Ethernet/EtherCAT 000000000 (0) UDINT 4.0 30.0 Input 0

WeState 1 BOOL 0.1 15220 Input 0

1 state & (8) UINT 2.0 15480  Input 0

£ adsaddr 000000000000E... AMSADDRESS 8.0 1550.0  Input O

4 | ]

[Local (10.26.16.169.192.168) /
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A6 RS422 Connection to CSP2008, Synchronization

The universal controller CSP2008 processes up to six digital input signals. The result of
the calculation is shown on the display or output via analog and digital interfaces. Be-
sides the possibility to limit monitoring and synchronization of individual signal sources
the CSP2008 can be programmed via a web interface.

E= Connect the IFC2451/2471 with the universal controller CSP2008. Use the SC2471-
x/CSP.

Synchronization of the confocal controller with the CSP2008.

E3 Disconnect the grey and the pink stranded wire from the shrinking hose, see Fig.
59.

Fig. 59 Shrinking hose with stranded wires

E3 Connect the stranded wires from the SC2471-x/CSP with the terminal block digital
I/O at the confocal controller.

UniversalController

00
- -o ®

‘‘‘‘‘‘ www.micro-epsilon.com
=

..............

N C)] © ©
_®@

confocalDT O ot
| ]
(o] ":E 1y <min Osmm O

External light

outol source Ethernet External

o Outol rnge )

Ot Dark reference Status In EtherCAT Sensor  light source
o nrange

ity ok

fange

Analog Out Encoder  RS422 n Digital /0 Power

CSP
SC2471-x/CSP

Sync/In GND

Fig. 60 Mounting of controller IFC2451/2471 with CSP2008

Pin/Name Wire color SC2471-x/CSP Digital 1/0

Synclin / Trigin | grey
GND pink
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A7 Operating Menu
Login Announced user level Value only reading
Sgﬁgggl to operator- / professio- | g 116, logoff or enter password
Old password Value
Change password New password Value
Repeat new password Value
User level by restart Professional / Operator
Measurement Distance measurement | Thick- Distance measurement: Distance to the first surface
roqram e Thickness measurement: Thickness of one layer — distance bet-
prog ween the first two peaks
Sensor ‘Sensor type and serial number ‘ Controller stores max. 20 different sensors.
Exposure mode/ |Exposure mode Automatic mode | Measurement mode | Manual mode /
measuring rate Alternating Two-Time-Mode | Automatic Two-Time-Mode
Measuring rate %,_10/2%;1/)0.3/ 1/2.5/5/10 kHz (IFC2451) and 70 kHz
- ; Value (Range between 0.1 us ... 10.000 us (IFC2451)/
Exposure time 1in us 0.1 s ... 3333.3 us (IFC2471))
Exposure time 2 (shorter) inus |Value (Value smaller than Exposure time 1)
Detection Value Value in %, factory setting 1 %
threshold ° Y 9l
Averaging, Video averaging |Recursive 2 /4 | 8 The video averaging is carried out before
error handling, Moving 2/ 4/ 3 measuring distances or thickness. Recom-
statistics Median 3 | No averaging mended for very small peaks.
Measured value |No averaging Specify the type of averaging. The averaging
averaging Movi 2/4/8 value N defines how many sequential mea-
NOV’I"Q Tog | O |Value|surements the sensor will use for averaging,
IS before issuing the next reading.

Recursive

[l 2 ...32768 |Value

Median

N values 3/5/7/9 |Value

Error handling  |Error output, no measurement Sensor displays an error number.

Hold last value |0 ... 1024 |Value|lf no valid reading can be obtained, the last
valid value can be hold for a certain period
of time, and will be issued repeatedly. If
the reading is 0, the last valid value is hold
permanently.

Statistics 2/4/8/16... 16384 | All measu- |The statistical values Minimum, Maximum
red values and Peak-to-Peak are calculated and output
from a predefined number of readings.
Zeroing, Master value Value Specify the thickness of a master object.
mastering in mm Value range: — 2 x measuring range to + 2 x measuring range
Material Material Value only reading
database Material para- | Material name Value
meter input Material description Value
. One refractive index and Abbe value | Three

Description by refractive indices

nF at 486 nm Value

nd at 587 nm Value

nC at 656 nm Value

Abbe value vd Value
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Digital interfaces

Digital interface
selection

Output in the web diagram/ Ether-
net measurement transfer | RS422
| EtherCAT

Defines which interface is used for data
output. No parallel data output via multiple
channels.

Data selection

Distance 1, 2 | Difference 1 up 2 /
Statistics Min | Statistics Max /|
Statistics Peak-Peak | Exposure
time /

Intensity of the distance value /
Encoder 1 / Encoder 2 | Encoder
3 | Error status | Measured value
counter | Time stamp

Select the relevant check boxes to choose
which data are used for transmission. The
data are issued one after the other in a de-
fined sequence. RS422 allows transmission
of no more than 32 records.

Ethernet set- IP settings for |Address type static IP-Address | DHCP
tings controller IP-Adresse Value Values for IP address
Gateway Value év%itﬁmg%/;// ?grb static P
Sub-network tag |Value address
E:gaegnféd Transmission type fﬁ/ﬁfaﬁg rIP | Client TCP IP | Client UDP IP
\SlglfﬁﬁéganSfer IP-address Value ggg/ gire%i ?JnDt’;' %D P
Port Value
Emgﬁg%. Operating mode after start Ethernet | EtherCAT

Switching out-
puts

Assignment of
the switch out-
puts (Digital 1/0O)

Switch output “Error 1
Switch output “Error 2

Error intensity (F1) |/ Outside of the measuring
range (F2) /

F1 or F2 | Lower limit value (Gr1) | Upper
limit value (Gr2) | Gr1 or Gr2 | no output

Limit value set-
tings

Lower limit value (in mm)

Value -120.0 ... 120.0 mm

Upper limit value (in mm)

Value -120.0 ... 120.0 mm

Measurement value that belongs to limit values

Distance 1 / Distance 2
/ Difference 1 to 2

Switch threshold

of the error outputs

High active [ low active

Analog output

Output signal

Distance 1 / Distance 2 / Diffe-
rence 1to 2

With the distance measurement program only
Distance 1 can be measured.

Output range

4..20mA/0..5V/
0..10V/
-5...5V/-10... 10V / inactive

Either the voltage or the current output on the
controller can be used at any given time.

Scaling

Standard scaling

Distance measurement: scaled to
0 ... measuring range

Thickness measurement: scaled to
0 ... 2 * measuring range

Two-point-scaling

Start of range Value -120.0 ...
(in mm): 120.0 mm
End of range Value -120.0 ...
(in mm): 120.0 mm

Output-data rate

Measured value

Value

Only every nth value is used
(n=1,2...1000).
All other measured values are discarded.

Reducing inter-
faces

Analog | RS422 | Ethernet

Select the relevant check boxes to choose
which interfaces are used for data reduc-
tions.
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Encoder
inputs

Encoder1/2/3

Interpolation

Single | Double | Quadruple resolution

Effect on reference track

No effect | Set on first track /Set with every
track

Starting value is less than
Set on value Vaiue max. encoder value
Max. value Value 0 ... 4294967294
Trigger mode Level triggering Measured value output at  |Level low / level high
E [ ] . , ,
dge triggering g:[ftlguct)f measured value Falling edge | increasing edge
Number of measured
values Value 0..16383
Software triggering  |Number of measured Value 0 . 16383
values
Encoder triggering | Triggering by Encoder 1 | Encoder 2 | Encoder 3
Step size Value 0... 2147483647
Lower limit Value 0 ... 4294967295
Upper limit Value 0 ... 4294967295
No triggering continuous value output
Synchronization |IFD24x1-Master First controller in the measuring chain; synchronizes any subsequent cont-
rollers.
,‘?/Ilgg?e?n IED2%x1 Controller operates in dependence on the first controller.

Slave on external
master

External synchronization. Sync In at the controller is used by an external
synchronization source, such as a frequency generator. Min. 0.1 ... 10 kHz
(IFC2451) | Min. 0.1 ... 70.0 kHz (IFC2471). It is also possible to simultane-
ously synchronized multiple controllers externally.

transmission

material database

Load / save Setup no 1/2/3...8 You can permanently store eight different para-
settings meter sets in the controller.
Maintaining interface |Checkbox Interface settings include network properties,
settings such as the baud rate for the RS422 interface.
Manage setups |Data selection for Setup / Depending on the selected measurement and

interface settings, a parameter set contains all
controller parameters except for the material
database.

Setup no.

1/2/3..8

You can permanently store eight different para-
meter sets in the controller.

Maintaining interface
settings

Checkbox

Interface settings include network properties,
such as the baud rate for the RS422 interface.

Extras Language English | Deutsch
Factory settings Only reset current setup Checkbox Interface settings include
PR : network properties, such
Maintain interface settings |Checkbox as the baud rate for the
RS422 interface.
Extras Language English | Deutsch
Factory settings Only reset current setup Checkbox Interface settings include
S : network properties, such
Maintain interface settings |Checkbox as the baud rate for the
RS422 interface.

Value

confocalDT 24x1

Selection required or checkbox

Specification of a value required

The settings will be effective, if you click on the button Apply. After

1 the programming, all settings must be permanently stored under a
parameter set, so that they are available again when the sensor is
switched on the next time.
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