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● SI 2016 No. 1091 ("EMC")
● SI 2012 No. 3032 ("RoHS")

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

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

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

1.4 Intended use

The confocalDT IFD2410/2411/2415 is designed for use in industrial and laboratory applications.

It is used for

● Displacement, distance and thickness measurements
● Measuring the position of parts or machine components

It is only permissible to operate the system with the values specified in the technical data, see Chap. 2.4

The system must be used in such a way that no persons are endangered or machines and other material goods are dam­
aged in the event of malfunction or total failure of the system.

Take additional precautions for safety and damage prevention in case of safety-related applications.

1.5 Proper environment

confocalDT IFD2410/2415 confocalDT IFD2411

Sensor Controller

Protection class IP64 (front) IP64 (front) IP40

Operating temperature range +5 ... +50 °C +5 ... +70 °C +5 ... +50 °C

Storage temperature range -20 ... +70 °C

Humidity 5 ... 95% (non-condensing)

Ambient pressure Atmospheric pressure

Shock (DIN EN 60068-2-27) 15 g / 6 ms on XY axis, 1000 shocks each

Vibration (DIN EN 60068-2-6) 2 g / 20 ... 500 Hz on XY axis, 10 cycles each

EMC In accordance with EN 61000-6-3 / EN 61326-1 (Class B) Electromagnetic emis­
sions; EN 61 000-6-2 / EN 61326-1 Electromagnetic immunity

confocalDT 2410
confocalDT 2411
confocalDT 2415

EtherCAT® is registered trademark and patented technology, licensed by Beckhoff 
Automation GmbH, Germany.

Safety
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2 Functional principle, technical data

2.1 Brief description

The measuring systems consist of:

Controller

(IFD2410-x,

IFD2415-x)

Sensor

Controller

(IFD2410-x,

IFD2415-x)

Sensor

Controller

(IFD2410-x,

IFD2415-x)

Sensor

Controller

(IFC2411,

 IFC2416)

Lichtwellenleiter 
(Sensorkabel)

Sensor

(IFSxxx)

Optical fiber
(sensor cable)

Controller

(IFC2411,

 IFC2416)

Sensor

(IFSxxx)

confocalDT IFD2410/2415 confocalDT IFC2411/2416

With the IFD2410/2415, the sensor and controller 
form a single unit. It is not possible to exchange the 
sensor.

IFC2411/2416 series controllers can be operated with 
different sensors. The calibration tables of the sensors 
required to do so need to be saved in the controller.

The measuring systems use a white LED as an internal light source.

The IFSxxx sensor is passive, since it does not contain any heat sources or moving parts. This prevents heat expansion, 
which makes for a highly accurate measurement process.

The controller converts the light signals received from the sensor with a spectrometer, calculates distance or thickness 
values with the integrated signal processor (CPU) and transfers the measured data via the interfaces or analog output.

2.2 Measuring principle

Polychromatic light (white light) is beamed through the sensor onto the target surface. The sensor’s lenses are designed 
to focus each wavelength of light used at a specific distance through controlled chromatic aberrations. The light reflected 
by the target surface is received by the sensor on the way back and directed to the controller. This is followed by spectral 
analysis and the calculation of distances using calibration data saved in the controller.

i The sensor and controller form a single unit, as the linearization table of the sensor is stored in the con­
troller.

This unique measuring principle enables high-precision measurement of applications. It can capture both diffuse and re­
flective surfaces. With transparent layer materials, a direct thickness measurement can be carried out in addition to the 
displacement measurement. The transmitter and receiver are arranged on one axis to prevent shadowing.

Functional principle, technical data

confocalDT IFD2410/2411/2415 Page 12



Excellent resolution and small light spot diameter make it possible to measure surface structures. However, it should be 
noted that deviations in measured values can occur as soon as the structure is in the order of magnitude of the light spot 
diameter or the permissible tilt is exceeded, for example at groove walls.

2.3 Term Definitions, Glossary

SMR Start of measuring range. A start of measuring range (SMR) must be kept between each sensor and the target. Minimal dis­
tance between the front sensor face and the target.

MR Mid of measuring range

EMR End of measuring range (start of measuring range + measuring range)

Maximum distance between the front sensor face and the target

MR Measuring range

100 %

50

0

Sensor MBA Messobjekt

Mess-         bereich (MB)

MBA                     MBM                        MBE
Weg

S
ig

na
l

100 %

50

0

Sensor SMR
Target

Measuring        range (MR)

SMR  MMR              EMR
Displacement

S
ig

na
l

100 %

50

0

Sensor SMR
Target

Measuring        range (MR)

SMR  MMR              EMR
Displacement

S
ig

na
l

Fig. 2.1: Measuring range and output measuring system

Minimum target thickness see chapter Technical data:
● IFD2010, see Chap. 2.4
● IFD2015, see Chap. 2.5
● IFD2411, see Chap. 2.6

Maximum target thickness Sensor measuring range x Refractive index of target

2.4 Technical data confocalDT IFD2410

Model IFD2410-1 IFD2410-3 IFD2410-6

Measuring range 1 mm 3 mm 6 mm

Start of measuring range approx. 15 mm approx. 25 mm approx. 35 mm

Resolution
Static [1] < 12 nm < 36 nm < 80 nm

Dynamic [2] < 50 nm < 125 nm < 250 nm

Measuring rate Continuously adjustable from 100 Hz to 8 kHz

Linearity [3] 

Displacement and dis­
tance < ±0.5 µm < ±1,5 µm < ±3,0 µm

Thickness < ±1.0 µm < ±3,0 µm < ±6,0 µm

Multi-peak measurement 1 layer

Light source Internal white LED

Permissible ambient light 30.000 lx

Light spot diameter [4] 12 µm 18 µm 24 µm

[1] All data at constant ambient temperature (24 ±2 °C). Average from 512 values at 1 kHz, in the mid of the measuring range onto 
optical flat
[2] RMS noise relates to mid of measuring range (1 kHz)
[3] Maximum deviation from reference system over the entire measuring range, measured on front surface of ND filter

Functional principle, technical data
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Model IFD2410-1 IFD2410-3 IFD2410-6

Measuring angle [5] ±25° ±19° ±10°

Numerical aperture (NA) 0.45 0.35 0.18

Min. target thickness

Target material Reflective, diffuse as well as transparent surfaces (e.g. glass)

Supply voltage 24 VDC ±10 %

Power consumption < 5.3 W (24V)

Signal input

2x encoders (A+, A-, B+, B-, index); 3x encoders (A+, A-, B+, B-)
2x HTL/TTL multi-function inputs: trigger in, slave in, zero setting, mastering, 

teach-in;
1x RS422 synchronization input: trigger in, sync in, master/slave, master/slave al­

ternating

Digital interface EtherCAT / PROFINET / EtherNet/IP / RS422 / Ethernet (for parameter setting)

Analog output 4 … 20 mA / 0 … 5 V / 0 ... 10 V (16 bit D/A converter)

Switching output Error1-Out, Error2-Out

Digital output Sync out

Connection

12-pin M12 connector for supply, encoder, EtherCAT, PROFINET, EtherNet/IP, 
RS422 and Sync

17-pin M12 connector for I/O analog and encoder 
optional extension to 3 m / 6 m / 9 m / 15 m possible (see accessories for suitable 

connection cables)

Mounting Radial clamping (see accessories for mounting adapter), threaded holes

Temperature 
range

Storage -20 … +70 °C

Operation +5 ... +50 °C

Shock (DIN EN 60068-2-27) 15 g / 6 ms on XY axis, 1000 shocks each

Vibration (DIN EN 60068-2-6) 2 g / 20 … 500 Hz in XY axis, 10 cycles each

Protection class 
(DIN EN 60529)

Sensor IP64 (front)

Controller IP65

Material Aluminum housing, passive cooling

Weight approx. 490 g approx. 490 g approx. 490 g

Control and indicator elements Correct button: interface selection, two adjustable functions and reset to factory 
setting after 10 s; 4x color LEDs for Intensity, Range, Data connections (2x)

2.5 Technical data confocalDT IFD2415

Model IFD2415-1 IFD2415-15 IFD2415-10

Measuring range 1 mm 3 mm 10 mm

Start of measuring range approx. 10 mm approx. 20 mm approx. 50 mm

Resolution
Static [1] < 8 nm < 15 nm < 36 nm

Dynamic [2] < 38 nm < 80 nm < 204 nm

Measuring rate Continuously adjustable from 100 Hz to 25 kHz

Linearity [3] 

Displacement and dis­
tance < ±0.25 µm < ±0.75 μm < ±2.5 μm

Thickness < ±0.5 µm < ±1.5 μm < ±5.0 μm

Multi-peak measurement 5 layers

Light source Internal white LED 

[4] In the mid of the measuring range
[5] Maximum sensor tilt angle that produces a usable signal on polished glass (n = 1.5) in the mid of the measuring range. The accu­
racy decreases when approaching the limit values.
[1] All data at constant ambient temperature (24 ±2 °C). Average from 512 values at 1 kHz, in the mid of the measuring range onto 
optical flat
[2] RMS noise relates to mid of measuring range (1 kHz)
[3] Maximum deviation from reference system over the entire measuring range, measured on front surface of ND filter

Functional principle, technical data
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Model IFD2415-1 IFD2415-15 IFD2415-10

Permissible ambient light 30.000 lx

Light spot diameter [4] 8 µm 9 µm 16 µm

Measuring angle [5] ±30° ±24° ±17°

Numerical aperture (NA) 0.55 0.45 0.30

Min. target thickness 0.05 mm 0.15 mm 0.5 mm

Target material Reflective, diffuse as well as transparent surfaces (e.g. glass)

Supply voltage 24 VDC ±10 %

Power consumption < 7 W (24V)

Signal input

2x encoders (A+, A-, B+, B-, index); 3x encoders (A+, A-, B+, B-)
2x HTL/TTL multi-function inputs: trigger in, slave in, zero setting, mastering, 

teach-in;
1x RS422 synchronization input: trigger in, sync in, master/slave, master/slave al­

ternating

Digital interface EtherCAT / PROFINET / EtherNet/IP / RS422 / Ethernet (for parameter setting)

Analog output 4 … 20 mA / 0 … 5 V / 0 ... 10 V (16 bit D/A converter)

Switching output Error1-Out, Error2-Out

Digital output Sync out

Connection

12-pin M12 connector for supply, encoder, EtherCAT, PROFINET, EtherNet/IP, 
RS422 and Sync

17-pin M12 connector for I/O analog and encoder 
optional extension to 3 m / 6 m / 9 m / 15 m possible (see accessories for suitable 

connection cables)

Mounting Radial clamping (see accessories for mounting adapter), threaded holes

Temperature 
range

Storage -20 … +70 °C

Operation +5 ... +50 °C

Shock (DIN EN 60068-2-27) 15 g / 6 ms on XY axis, 1000 shocks each

Vibration (DIN EN 60068-2-6) 2 g / 20 … 500 Hz in XY axis, 10 cycles each

Protection class 
(DIN EN 60529)

Sensor IP64 (front)

Controller IP65

Material Aluminum housing, passive cooling

Weight approx. 500 g approx. 600 g approx. 800 g

Control and indicator elements Correct button: interface selection, two adjustable functions and reset to factory 
setting after 10 s; 4x color LEDs for Intensity, Range, Data connections (2x)

2.6 Technical data confocalDT IFD2411

Model IFC2411 IFC2411/IE

Resolution

Ethernet 2 nm -

Industrial 
Ethernet - 2 nm

RS422 18 bit

Analog 16 bits (teachable)

Measuring rate Continuously adjustable from 100 Hz to 8 kHz

Linearity [6] typ. < ±0.02 % FSO (depends on sensor)

Multi-peak measurement 1 layer

Light source Internal white LED

No. of characteristic curves up to 10 characteristic curves for different sensors per channel, selection via table in the 
menu

[4] In the mid of the measuring range
[5] Maximum sensor tilt angle that produces a usable signal on polished glass (n = 1.5) in the mid of the measuring range. The accu­
racy decreases when approaching the limit values.
[6] FSO = Full Scale Output

Functional principle, technical data
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Model IFC2411 IFC2411/IE

Permissible ambient light [7] 30.000 lx

Synchronization yes

Supply voltage 24 VDC ±10 %

Power consumption < 7 W (24V)

Signal input sync-in / trig-in; 2 (3) x encoders (A+, A-, B+, B-, index)

Digital interface [8] Ethernet / RS422 EtherCAT / PROFINET / Ethernet/IP / 
RS422

Analog output Current: 4 … 20 mA; voltage: 0 ... 5V & 0 … 10 V (16 bit D/A converter)

Digital output Sync-out

Connection

Optical pluggable optical fiber via E2000 socket, length 2 m ... 50 m, min. bending radius 30 mm

Electrical

3-pin supply terminal block; 
6-pin I/O terminal block (max. cable length 

30 m);
17-pin M12 connector for RS422, analog 

and encoder;
RJ45 connector for Ethernet) (max. cable 

length 100 m)

3-pin supply terminal block; 
5-pin I/O terminal block (max. cable length 

30 m);
17-pin M12 connector for RS422, analog 

and encoder;
RJ45 connector for Industrial Ethernet 

(max. cable length 100 m)

Mounting free-standing, DIN rail mounting

Temperature range
Storage -20 … +70 °C

Operation +5 … +50 °C

Shock (DIN EN 60068-2-27) 15 g/6 ms on XYZ axis, 1000 shocks each

Vibration (DIN EN 60068-2-6) 2 g / 20 ... 500 Hz in XYZ axis, 10 cycles each

Protection class (DIN EN 60529) IP40

Material Aluminum

Weight approx. 335 g

Compatibility compatible with all confocalDT sensors

No. of measurement channels 1

Control and indicator elements

Web interface for setup and settings;
Multifunction button: interface selection, 

two adjustable functions and reset to facto­
ry settings after 10 s;

4x color LEDs for intensity, range, link and 
data

Web interface for setup and settings;
Multifunction button: interface selection, 

two adjustable functions and reset to facto­
ry settings after 10 s;

4x color LEDs for Intensity, Range, RUN 
and ERR

Model IFS2404-1 IFS2404-3 IFS2404-6

Measuring range 1 mm 3 mm 6 mm

Start of measuring range approx. 15 mm 25 mm 35 mm

Resolution
Static [9] < 12 nm < 40 nm < 80 nm

Dynamic [2] < 50 nm < 125 nm < 250 nm

Linearity [10] 

Displacement and 
distance < ±0.3 µm < ±0.9 µm < ±1.8 µm

Thickness < ±0.6 µm < ±1.8 µm < ±3.6 µm

Light spot diameter 12 µm 18 µm 24 µm

Maximum measuring angle [11] ±25° ±19° ±10°

[7] Illuminant: light bulb
[8] The controller can also be parameterized via Ethernet
[9] Average from 512 values at 1 kHz, in the mid of the measuring range onto optical flat
[2] RMS noise relates to mid of measuring range (1 kHz)
[10] All data at constant ambient temperature (25±1 °C). Measurement on plane-parallel test glass. Acceptance report is enclosed 
with delivery
[11] Maximum sensor measuring angle up to which a usable signal can be achieved on reflective surfaces, with accuracy decreasing 
toward the limit values

Functional principle, technical data
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Model IFS2404-1 IFS2404-3 IFS2404-6

Numerical aperture (NA) 0.45 0.35 0.18

Min. target thickness [12] 0.05 mm 0.15 mm 0.3 mm

Target material reflective, diffuse as well as transparent surfaces (e.g. glass)

Connection
Pluggable fiber optic cable via FC socket; cable type see accessories; 

standard length 2 m; extension up to 50 m; 
bending radius: static 30 mm, dynamic 40 mm

Mounting Radial clamping (mounting adapter see accessories)

Temperature range
Storage -20 ... +70 °C

Operation 5 ... 70 °C

Shock (DIN EN 60068-2-27) 15 g/ 6 ms in XY axis, 1000 shocks each

Vibration (DIN EN 60068-2-6) 2g/ 20 ... 500 Hz on XY axis, 10 cycles each

Protection class (DIN EN 60529) IP64

Material Aluminum housing, glass lenses

Weight [13] approx. 100 g approx. 100 g approx. 100 g

Model IFS2404-2 IFS2404/90-2 IFS2404-2(001) IFS2404/90-2(001)

Measuring range 2 mm 2 mm 2 mm 2 mm

Start of measuring range approx. 14 mm 9.6 mm [14] 14 mm 9.6 mm [1]

Resolution
Static [9] 40 nm 40 nm 40 nm 40 nm

Dynamic [2] 125 nm 125 nm 125 nm 125 nm

Linearity [10] 

Displacement and 
distance < ±0,6 μm < ±0,6 μm < ±0,6 μm < ±0,6 μm

Thickness < ±1,2 μm < ±1,2 μm < ±1,2 μm < ±1,2 μm

Light spot diameter 10 µm 10 µm 10 µm 10 µm

Maximum measuring angle [11] ±12° ±12° ±12° ±12°

Numerical aperture (NA) 0.25 0.25 0.25 0.25

Min. target thickness [12] 0.1 mm 0.1 mm 0.1 mm 0.1 mm

Target material reflective, diffuse as well as transparent surfaces (e.g. glass)

Connection

Pluggable fiber optic cable via FC 
socket; cable type see accessories; 
standard length 2 m; extension up to 

50 m; 
bending radius: static 30 mm, dy­

namic 40 mm

Pluggable fiber optic cable via FC socket; 
cable type see accessories; 

standard length 3 m; extension up to 50 
m; 

bending radius: static 30 mm, dynamic 40 
mm

Mounting Radial clamping (mounting adapter see accessories)

Temperature range
Storage -20 °C ... +70 °C

Operation +5 °C ... +70 °C

Shock (DIN EN 60068-2-27) 15 g/ 6 ms in XY axis, 1000 shocks each

[12] Glass sheet with refractive index n = 1.5 throughout the entire measuring range. In the mid of the measuring range, also thinner 
layers can be measured.
[13] Sensor weight without optical fiber
[14] Start of measuring range measured from sensor axis
[9] Average from 512 values at 1 kHz, in the mid of the measuring range onto optical flat
[2] RMS noise relates to mid of measuring range (1 kHz)
[10] All data at constant ambient temperature (25±1 °C). Measurement on plane-parallel test glass. Acceptance report is enclosed 
with delivery
[11] Maximum sensor measuring angle up to which a usable signal can be achieved on reflective surfaces, with accuracy decreasing 
toward the limit values

Functional principle, technical data
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Model IFS2404-2 IFS2404/90-2 IFS2404-2(001) IFS2404/90-2(001)

Vibration (DIN EN 60068-2-6) 2g/ 20 ... 500 Hz on XY axis, 10 cycles each

Protection class (DIN EN 60529) IP64

Material Stainless steel housing, glass lenses

Weight [13] Approx. 20 g Approx. 30 g Approx. 40 g Approx. 40 g

[13] Sensor weight without optical fiber

Functional principle, technical data
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3 Delivery

3.1 Scope of delivery confocalDT IFD2410/2415

1 Sensor IFD241x-x

1 PC2415-1/Y Length 1 m

1 acceptance report

1 quick manual

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

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

3.2 Scope of supply confocalDT IFD2411

1 Controller IFC2411

1 Sensor IFS2404-x

1 RJ patch cable Cat5 2 m

1 acceptance report

1 quick manual

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

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

3.3 Rücknahme Verpackung

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

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

info@micro-epsilon.de

3.4 Storage

Temperature range: -20 ... +70 °C

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

i Protect the sensor lens against contamination.
Protect the ends of the sensor cable (optical fiber) against contamination (applies for the IFD2411).

Delivery
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4 Installation

4.1 Preliminary remarks

The optical sensors/measuring systems of the confocalDT IFD2410/2411/2415 series measure in the nanometer range. 
Observe the maximum tilt between sensor and target.

i Ensure careful handling during installation and operation.

4.2 confocalDT IFD2410/2415

4.2.1 Circumferential clamping

► Mount the IFD241x using a mounting adapter.

Fig. 4.1: Circumferential clamping with MA240x mounting ring, consisting of mounting block and mounting ring

i Micro-Epsilon recommends using the circumferential clamping.
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Mounting ring Dimension A Dimension B Dimension C

MA2400-27 ø27 ø46 19.75

MA2405-34 ø34 ø50 22

MA2405-54 ø54 ø70 32

Tab. 4.1: Mounting block and mounting ring MA240x

4.2.2 Direct screw connection

► Mount the IFD241x using three M3 screws.

Installation
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1,0 Nm

max. 8 

Screwing depth Screw Tightening torque
ScrewMinimum Maximum ISO 4762

mm mm 3 pieces Nm

6 8 M3 1.0

Tab. 4.2: Mounting conditions IFD2410 / IFD2415

IFD2410- 1 3 6 IFD2415- 1 3 10

MR 1 3 6 MR 1 3 10

SMR 15 25 35 SMR 10 20 50

A 56 A 82 85 118

B 33 B 59 62 ---

C 150 C 176 179 212

D 27 D 27 34 54

Dimension in millimeters
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Fig. 4.2: Dimensional drawing IFD2410 / IFD2415, dimensions in mm

The support surfaces around the fastening holes are slightly raised.

Installation
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4.2.3 Electrical connections, pin assignment

Source Cable/power supply Interface Terminal

PC2415-1/Y

RS422 / Encoder

PS 2020
Spannungsversorgung

(optional)

PC2415-x

USB

12-pol. Stecker

17-pol. Stecker

Synchronisation / 
Ref. Encoder Switch / PC / Ethernet

SPS

PC

PC2415-x/OE
IF2001/USB
RS422/USB-Konverter
(optional)

SC2415-x/OE

Analogausgang
Digital I/O
Encoder

A, B

PS 2020
Power supply

(optional)

PC2415-x

USB

12-pin male connector

17-pin male connector

Synchronization / 
Ref. Encoder Switch / PC / Ethernet

PLC

PC

PC2415-x/OE
IF2001/USB
RS422/USB converter
(optional)

SC2415-x/OE

Analog output
Digital I/O
Encoder

A, B

Tab. 4.3: Connection examples with confocalDT IFD2410/2415

IFD2410/2415, 12-pin connector PC2415-x/OE PC2415-1/Y IF2001

Signal Pin Wire color Wire color RJ45, pin Signal

V+ 1 Red Red --- 24VDC

Supply GND 2 Blue Blue --- GND

Data Rx+ Encoder 2A + [15] 3 Brown Brown --- Tx +

Data Rx - Encoder 2A - 4 White White --- Tx -

Data Tx + Encoder 2B + 5 Green Green --- Rx +

Data Tx - Encoder 2B + 6 Yellow Yellow --- Rx -

SYNC + Encoder 2Ref + 7 Gray Gray --- ---

SYNC - Encoder 2Ref - 8 Pink Pink --- ---

Shield Housing Black Black --- ---

Industrial Ethernet

9 White/green --- 3 ---

10 Green --- 6 ---

11 White/orange --- 1 ---

12 Orange --- 2 ---

Tab. 4.4: Pin assignment for 12-pin sensor connector

[15] You can use the pins for
- serial communication (TIA/EIA-422-B) and synchronization or
- encoder signals.

Installation
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i For reasons of electromagnetic immunity, use the corresponding GND connection for the analog output 
and the two switching outputs.
Only use screened cables shorter than 30 m and connect the cable screen to the Shield or the connec­
tor housing.

4.2.5 Supply voltage (power)

Nominal value: 24 VDC (20 ... 28 V, P < 7 W).

The sensor is supplied via cable PC2415-1/Y or PC2415-x/OE.

IFD2410
IFD2415

1

2

20 ... 
28 VDC

IFD2410/2415
12-pin connector

Power supply PC2415-1/Y
PC2415-x/OE

1 V+ Red

2 GND Blue

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

► Connect the inputs Pin 1 and Pin 2 at the sensor with a 24V power supply.

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

4.2.6 RS422

In addition to Industrial Ethernet, the IFD2410/2415 also supports serial communication via RS422. The PC2415-1/Y or 
PC2415-x/OE cables enable serial communication. The IF2001/USB RS422-to-USB converter is available as an optional 
accessory.

● Differential signals to EIA-422, galvanically connected to supply voltage.
● Receiver Rx with 120 Ohm internal terminating resistor.

► Use a shielded cable with twisted wires.
Cable length less than 30 m.

► Connect the ground connections.

IFD2410/2415
12-pin connector

Signal PC2415-1/Y
PC2415-x/OE

IF2001/USB

3 RX + Brown TX +

4 RX - White TX -

2 Supply GND (blue) GND

5 TX + Green RX +

6 TX - Yellow RX -

Housing Shield Cable shield ---

4.2.7 Ethernet, EtherCAT

Connection

● with an Ethernet network (PC) or
● to the EtherCAT bus system (IN port).

Installation
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4.2.12.4 Triggering with Input Encoder 1

A connected encoder at the encoder 1 inputs can be used for triggering.

IFD2410/2415, 17-pin connector PC2415-x/OE

Signal Pin Level Wire color

Encoder 1B + 8

RS422 (EIA422)

Gray

PinkEncoder 1B - 15

Encoder 1A - 12 Red/ blue

Encoder 1A + 17 Gray/pink

Program the encoder’s sync connections to the trigger input function.

4.2.13 Encoder inputs

The measuring system supports up to three encoders.

Two encoder inputs:

● Incremental signals A, B
● Reference pulse

The maximum pulse frequency is 1 MHz.

RS422 level (symmetrical) for A, B, Ref

IFD2410/2415,
12-pin connector

PC2415-x/OE PC2415-1/Y IFD2410/2415,
17-pin connector

SC2415-x/OE

Signal Pin Wire color Signal Pin Wire color

Supply GND 2 Blue Blue Encoder 1B + 8 Gray

Brown Brown Encoder 1B - 15 PinkEncoder 2A + [17] 3

Encoder 2A - 4 White White Encoder 1Ref + 9 Green

Encoder 2B + 5 Green Green Encoder 1Ref - 16 Yellow

Encoder 2B + 6 Yellow Yellow Encoder 1A - 12 Red/ blue

Encoder 2Ref + 7 Gray Gray Encoder 1A + 17 Gray/pink

Encoder 2Ref - 8 Pink Pink

Tab. 4.10: Pin assignment for two encoder inputs

Three encoder inputs:

● Incremental signals A, B

The maximum pulse frequency is 1 MHz; no reference pulse.

RS422 level (symmetrical) for A, B

IFD2410/2415,
12-pin connector

PC2415-x/OE PC2415-1/Y IFD2410/2415,
17-pin connector

SC2415-x/OE

Signal Pin Wire color Signal Pin Wire color

Supply GND 2 Blue Blue Encoder 1B + 8 Gray

Brown Brown Encoder 1B - 15 PinkEncoder 2A + [17] 3

Encoder 2A - 4 White White Encoder 3A + 9 Green

[17] If encoders 2 and 3 are used, neither serial communication via RS422 and nor synchronization of the IFD2410/2415 is possible.

Installation
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IFD2410/2415,
12-pin connector

PC2415-x/OE PC2415-1/Y IFD2410/2415,
17-pin connector

SC2415-x/OE

Encoder 2B + 5 Green Green Encoder 3A - 16 Yellow

Encoder 2B + 6 Yellow Yellow Encoder 1A - 12 Red/ blue

Encoder 3B + 7 Gray Gray Encoder 1A + 17 Gray/pink

Encoder 3B - 8 Pink Pink

Tab. 4.11: Pin assignment for three encoder inputs

► Use a shielded cable. Cable length less than 3 m. Connect the cable shield to the housing.

Connection conditions

● The encoders must supply symmetrical RS422 signals.
● If there are no RS422 outputs on the encoder, Micro-Epsilon recommends inserting the SU4 level converter (3 chan­

nels TTL/HTL to RS422) between trigger signal source and controller.

4.3 confocalDT 2411

4.3.1 IFC2411 Controller

The IFC2411 controller can be placed on a flat surface or mounted with a TH 35 top-hat rail according to DIN EN 60715, 
e.g. in a control cabinet. The minimum distance between neighboring controllers is 10 mm.

i Position the controller so that the connections, control and display elements are not concealed.
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Fig. 4.7: Dimensional drawing IFC2411, dimensions in mm

4.3.2 Sensor cable, optical fiber

The sensor is connected to the controller by means of an optical fiber.

● Do not shorten or extend the optical fiber.
● Do not pull or carry the sensor by the cable.
● The glass fiber has a diameter of 50 µm.

The connector must not be dirty under any circumstances, as this will cause particles to build up in the controller and 
severe loss of light. The plugs may only be cleaned by persons with the appropriate expertise using a fiber microscope for 
control.

General rules

Do not

Installation
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Fig. 4.8: Groove of the socket on the sensor (left) and guide lug of an FC sensor plug (right)

i Note the orientation of the socket and the guiding peg.

Connect sensor cable to sensor

► Open the knurled-head screw on the sensor cable. Disconnect the sensor cable from the sensor.
► Close the sensor and sensor cable with the dummy plugs.

4.3.3 Dimensional drawing of sensors

The dimensional drawings for sensors IFS2404-1; IFS2404-2(001); IFS2404/90-2(001); IFS2404-3; IFS2404-6 are com­
piled in a separate document. You can find these online at:

https://www.micro-epsilon.de/download-file/set--confocalDT-Sensoren--de.pdf

4.3.4 Mounting, mounting adapter

4.3.4.1 General

The sensors measure in the nanometer range. Observe the maximum tilt between sensor and target.

i Ensure careful handling during installation and operation.

Fasten the sensors with a circumferential clamp. This type of sensor mounting ensures the highest level of reliability be­
cause the sensor’s cylindrical housing is clamped over a relatively large area. It is essential to have in difficult installation 
situations, such as on machines, production lines, etc.

4.3.4.2 Circumferential clamping

► Mount the IFS2404-1 (IFD2411-1), IFD2404-3 (IFD2411-3) and IFD2404-6 (IFD2411-6) sensors using a MA240x 
mounting adapter.

Mounting ring Dimension 
A

Dimension 
B

Dimension 
C

MA2400-27 ø27 ø46 19.75

C B

A

Tab. 4.12: Mounting ring MA2400-27

Installation

confocalDT IFD2410/2411/2415 Page 33

https://www.micro-epsilon.de/download-file/set--confocalDT-Sensoren--de.pdf


20

10

30

13

30

23

7

M5 10

20

10

30

13

30

23

7

M5 10

20 (.79)

10 (.39)

30
 (

1.
18

)

23
 (

.9
1)

7 
(.

28
)

30 (1.18)

13 (.51)

10 (.39)M5
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► Mount the IFS2404-2 (IFD2411-2) sensors using a MA2404-12 mounting adapter.
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The shield connections of each connection group are only connected to the controller housing. They are used to connect 
the cable shieldings for individual connections (power, analog output, switching outputs, synchronization and trigger in­
put).

P
ow

er

S
en

so
r

I/O
 In

te
rfa

ce

IE
 In

te
rfa

ce

S
yn

c/
Tr

ig

confocal DT

Intensity Multifunction
Range

RUN/SF/MS
ERR/BF/NS

i For reasons of electromagnetic immunity, use the corresponding GND connection for the analog out­
put.
Only use screened cables shorter than 30 m and connect the cable screen to the Shield or the connec­
tor housing.

4.3.7 Supply voltage (power)

Nominal value: 24 V DC (20 ... 28 V, P < 7 W).

1
   

P
ow

er
  

 3

1
   

 S
yn

c/
Tr

ig
  

  
 5

1
20 ... 
28 VDC

2

3 IFC2411
3-pin terminal socket

Power supply

1 V+

2 GND

3 Shield

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

► Connect the inputs pin 1 and pin 2 on the controller to a 24 V power supply.

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

4.3.8 RS422

In addition to Industrial Ethernet, the IFC2411 also supports serial communication via RS422. The SC2415-x/OE cable 
enables serial communication. The IF2001/USB RS422-to-USB converter is available as an optional accessory.

● Differential signals to EIA-422, galvanically connected to supply voltage.
● Receiver Rx with 120 Ohm internal terminating resistor.

► Use a shielded cable with twisted wires. Cable length less than 30 m.
► Connect the ground connections.

Installation
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Program the sensor’s sync connections to the trigger input function.

The trigger source (master) must supply a symmetrical output signal according to the RS422 standard. For asymmetrical 
trigger sources, Micro-Epsilon recommends inserting the SU4 level converter (3 channels TTL/HTL to RS422) between 
trigger signal source and sensor.

4.3.13.4 Triggering with input encoder 1

A connected encoder at the Encoder 1 input can be used for triggering.

IFC2411, 17-pin connector SC2415-x/OE

Signal Pin Level Wire color

Encoder 1B + 8

RS422 (EIA422)

Gray

PinkEncoder 1B - 15

Encoder 1A - 12 Red/ blue

Encoder 1A + 17 Gray/pink

The encoder connections of the controller must be programmed to the trigger input function.

4.3.14 Encoder input IFC2411

The measuring system supports one encoder.

Encoder input:

● Incremental signals A, B
● Reference pulse

The maximum pulse frequency is 1 MHz.

RS422 level (symmetrical) for A, B, Ref

The encoder supply is not provided.

Sensor, 17-pin connector SC2415-x/OE

Signal Pin Wire color

Encoder 1B + 8 Gray

Encoder 1B - 15 Pink

Encoder 1Ref + 9 Green

Encoder 1Ref - 16 Yellow

Encoder 1A - 12 Red/ blue

Encoder 1A + 17 Gray/pink

Tab. 4.18: Pin assignment for encoder input

► Use a shielded cable. Cable length less than 3 m. Connect the cable shield to the housing.

Connection conditions

● The encoders must supply signals with TTL level.

4.3.15 Handling of the plug-in screw terminals

The controller has two plug-in screw terminals for supply, synchronization and triggering. These are included as accesso­
ries.

► Remove the insulation from the connecting wires (0.14 ... 1.5 mm²) over a length of 7 mm.
► Connect the connection wires.

i The screw terminals can be fixed with two captive screws.

Installation
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IFD2410/2415 Dark signal evaluation IFD2411/2416

Remove the covering paper from 
the sensor. This sensor can be used 
normally again.
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Fig. 5.7: Dark signal OK

Remove the covering paper from the sensor. 
This sensor can be used normally again.

Carefully clean the glass surface on 
the sensor.
Repeat the dark correction.
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Fig. 5.8: Dark signal too high

Carefully clean the front of the E2000 plug of 
the sensor cable and the socket on the con­
troller, see Chap. 17.
Repeat the dark correction.

With each new dark correction, the current brightness value is determined as the quotient of the sum of all intensities and 
the current exposure time. If a major change is detected from the previously saved value, this can be interpreted as a 
contamination level and a warning is given.

You can also ignore this message. For time-critical measurements, however, you should remember the current exposure 
time.

Exclusively use pure isopropyl alcohol and fresh lens cleaning paper for cleaning.

If cleaning the components does not have the desired result, the sensor cable may also have been damaged or the fiber 
connector in the controller may have become dirty.

Replace the sensor cable or send the entire system in for inspection.

You can use an ASCII command to set the warning threshold for contamination if required

● permissible deviation in %,
● the factory setting is 50 %.

The warning threshold is saved so that it is specific to the setup.

Initial operation
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● In general, set the threshold high enough to prevent any interfering video signal peaks from being detected.

The detection threshold affects linearity, so it is recommended to adjust it as little as possible.

6.2.7 Number of peaks, peak selection

The number of peaks is equivalent to the number of transitions between different materials of a target within the measur­
ing range.
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Fig. 6.14: Transparent measuring object with one layer
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Fig. 6.15: Transparent measuring object with three layers

i This function is used if, before or between the useful peaks, a material has even smaller interfering 
peaks caused by thin layers on the target. This function should be used with caution and should only be 
used by product specialists.

The selection of peak/peaks dictates which regions in the signal are used for the distance or thickness measurement. In 
the case of a target consisting of several transparent layers, the material must be assigned to the individual layers, see 
Chap. 6.2.8.

The peaks are counted starting at the start of the measuring range toward the end of the measuring range.

Peak selection First peak / Highest peak / Last peak Defines which signal in the line signal is used for the evaluation. 
First peak: Nearest peak to sensor. 
Highest peak: Standard, peak with the highest intensity. 
Last peak: Peak furthest away from sensor.
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MV (k)
k=1

N

N
Mmov =

MW = measured value

N = averaging value

k = continuous index (in the window)

Mmov = average value or output value

This produces short settling times in case of measurement jumps.

Example: N=4

... 0, 1, 2, 2, 1, 3

2, 2, 1, 3
4

= M  (n) mov mov

... 1, 2, 2, 1, 3, 4

2, 1, 3, 4
4

= M Output value

Measured values

 (n+1) 

Note For the moving average, only powers of 2 are permitted for the averaging number N. The highest aver­
aging value is 1024.

Application tips
● Smoothing of measured values
● In contrast to recursive averaging, the effect can be finely controlled.
● With uniform noise of the measured values without spikes
● In the case of a slightly rough surface whose roughness is to be eliminated.
● Also suitable for measured value jumps with relatively short settling times

Tab. 6.2: Moving average, N = 8

6.3.3.3 Recursive average

Recursive average

Each new measured value MW(n) is weighted and added to (n-1) times the previous average value.

Formula:

 + (N-1) x MW (n) Mrec (n-1) 

N
Mrec (n) =

N = averaging number, N = 1 ... 32767

n = measured value index

MW = measurement value

Mrec = mean value or output value

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 behavior.

Setting sensor parameters, web interface
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Application tips
● Permits a high degree of smoothing of the measured values. Long settling times 

in the case of measured value jumps (low-pass behavior).
● High degree of smoothing for noise without strong spikes
● To especially smooth signal noise for static measurements
● To eliminate the roughness when performing dynamic measurements on rough 

target surfaces, e.g., roughness of paper.
● To eliminate structures, e.g., parts with uniform groove structures, knurled turned 

parts or coarsely milled parts
● Unsuitable for highly dynamic measurements

Tab. 6.3: Recursive average, N = 8

6.3.3.4 Median

Median

A median value is formed from a preselected number of measured values.

When creating a median value for the controller, incoming measured values are sorted after each measurement. The 
middle value is then output as the median.

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 from measurement values

... 1  2  4  5  1  3  5                    

... 0  1  2  4  5  1  3                     
Sorted measurements: 1  3  4  5  5 
Sorted measurements: 1  2  3  4  5 Median = 3 (n) 

Median = 4
 (n+1) 

Application tips
● The measured value curve is not smoothed to a great extent; it primarily elimi­

nates spikes
● Suppresses individual interference pulses
● In short, strong signal peaks (spikes)
● Also suitable for edge jumps (only minor influence)
● To eliminate dirt or roughness in a rough, dusty or dirty environment
● Further averaging can be used after the median filter

Tab. 6.4: Median, N = 7
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Fig. 6.19: Signal profile without median (left), with median N = 9 (right)
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6.4.4 Error handling (hold last value)

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

Error handling Error output, no 
measured value

Interfaces output an error instead of a value.

Hold last value in­
finitely

Interfaces output the last valid value until a new, valid measured value is available.

Hold last value Value Possible number of values to be maintained between 1 and 1024. 
When number = 0, the last value is maintained until a new, valid value 
is displayed.

6.5 Outputs

6.5.1 Interface RS422

The RS422 interface has a maximum baud rate of 4000 kBaud. The baud rate is set to 115.2 kBaud when the interface is 
delivered. Use ASCII 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, one stop bit (8N1). Selectable baud rate.

The RS422 interface transmits 18 bits per output value.

The maximum number of measured values that can be transmitted for a measuring point depends on the measuring rate 
of the controller and the transmission rate set for the RS422 interface. Use the maximum available transmission rate 
(baud rate) where possible.

Parallel output of measuring data is not possible via RS422 and EtherCAT.

6.5.2 Ethernet setup mode

The controller is set at the factory to the static IP address 169.254.168.150.

In Ethernet setup mode

● EtherCAT communication is not possible,
● RS422-communication and data transmission are possible.

Ethernet setup mode is used to configure the IFD241x via web interface.

6.5.3 RS422

The selection of output data from all internally determined values and from the calculated values from the computing 
modules is done separately for both interfaces. These data are output in a rigidly defined order.

Setting sensor parameters, web interface
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Fig. 6.26: Interface selection

6.5.4 Analog output

Only one measured value can be transmitted. The resolution of the analog output is 16 bit.

Output signal 01DIST1 / ... 
01DIST6 / ...

The data selection depends on the current setting and includes the results from 
the calculation modules as well as the distance values.

Output Range 4 ... 20 mA / 0 ... 5 V / 
0 ... 10 V

Either the voltage or the current output can be used on the IFD241x.

Scaling Standard scaling Scaling to 0 ... Measuring range 

Two-point scaling Start of range corresponds to (in mm): Value

End of range corresponds to (in mm): Value

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 using the zeroing or mastering function.

Two-point scaling enables the user to specify separate start and end values (in mm) for the sensor’s measuring range. 
The available output range of the analog output is then spread between the minimum and maximum measured values. 
This allows for decreasing analog characteristics.
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Fig. 6.27: Scaling the analog signal

6.5.4.1 Calculating measured value from current output

Current output (without mastering, without two-point scaling)

Variables Value range Formula

I OUT = Current [mA] [3.8; <4] SMR reserve
[4; 20] Measuring range
[>20; 20.2] EMR reserve d [mm] = * MB [mm]

(I OUT [mA] - 4)

16 

(I OUT [mA] - 4)

16 
d [mm] = * MR [mm]

MR = Measuring range [mm] {1/2/3/6/10}

d = Distance [mm] [-0.01MR; 1.01MR]

Current output (with two-point scaling)

Variables Value range Formula

I OUT = Current [mA] [3.8; <4] SMR reserve
[4; 20] Measuring range
[>20; 20.2] EMR reserve

d [mm] = 
16 

*|n [mm] - m [mm]|
(I OUT [mA] - 4)

MR = Measuring range [mm] {1/2/3/6/10}

m, n = Teach range [mm] [0; MR]

d = Distance [mm] [m; n]

6.5.4.2 Calculating measured value from voltage output

Voltage output (without mastering, without two-point scaling)

Variables Value range Formula

VOUT = voltage [V] [-0.05; <0] SMR reserve
[0; 5] Measuring range
[>5; 5.05] EMR reserve

d = 
VOUT

5
* MB* MR

d = 
VOUT

10
* MB* MR

[-0.1; <0] SMR reserve
[0; 10] Measuring range
[>10; 10.1] EMR reserve

MR = Measuring range [mm] {1/2/3/6/10}

d = Distance [mm] [-0.01MR; 1.01MR]
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6.6.7 Boot mode

This setting determines the connection protocol when the system is started. EtherCAT is standard. To parameterize the 
measuring system via web interface, the IFD241x can optionally be operated in Ethernet setup mode. Save the current 
settings before switching to EtherCAT. The switch only becomes active after the system has been restarted.

Switching between Ethernet setup mode and EtherCAT is also possible via an ASCII command, see Chap. 18.3.16.2. 
The selected operating mode is loaded, then the IFD241x is automatically restarted. The measuring system must not be 
disconnected from the power supply during this time. If the selected boot mode is already active, no action will be execut­
ed.

The RS422 interface for sending an ASCII command is available both in Ethernet setup mode and in EtherCAT mode.

Setting sensor parameters, web interface

confocalDT IFD2410/2411/2415 Page 77









8 EtherCAT documentation

8.1 General

From an Ethernet point of view, EtherCAT® is an individual large Ethernet device that sends and receives Ethernet tele­
grams. An EtherCAT system like this consists of an EtherCAT master and up to 65535 EtherCAT slaves.

Master and slaves communicate via standard Ethernet cabling. On-the-fly processing hardware is used in each slave. 
The incoming Ethernet frames are processed by the hardware directly. The relevant data is extracted from the frame or 
inserted. The frame is then sent on to the next EtherCAT® slave device. The fully processed frame is returned from the 
last slave device. Various protocols can be used at the application level. CANopen over EtherCAT technology (CoE) is 
supported here. An object dictionary structure with service data objects (SDO) and process data objects (PDO) is used to 
manage the data in the CANopen protocol. Further information can be obtained from ® Technology Group (www.ether­
cat.org) or Beckhoff GmbH, (www.beckhoff.com).

8.2 Introduction

8.2.1 Structure of EtherCAT® Frames

The data in Ethernet frames is transmitted with a special Ether type (0x88A4). An EtherCAT® frame like this consists of 
one or more EtherCAT® telegrams, each of which is addressed to individual slaves / storage areas. The telegrams are 
transmitted either 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 has exchanged the associated data.

Ethernet-Frame 0x88A4

ODER

UDP/IP 0x88A4

Ziel   Quelle   EtherType

Ziel   Quelle   EtherType

1. EtherCAT-Telegramm 2. EtherCAT-Telegramm ... Ethernet-CRCFrame-Header

1. EtherCAT-Telegramm 2. EtherCAT-Telegramm ...

EtherCAT-Header 
(10 Byte)

Daten 
(min 32 Byte)

Arbeitszähler 
(2 Byte)

Länge 
(11 Bit)

Auflösung 
(1 Bit)

Typ 
(4 Bit)

Ethernet-CRCFrame-HeaderIP-Header UDP-Header

Ethernet frame 0x88A4

OR

UDP/IP 0x88A4

Destination  Source  EtherType

Destination  Source  EtherType

1. EtherCAT datagram 2. EtherCAT datagram ... Ethernet-CRCFrame header

1. EtherCAT datagram 2. EtherCAT datagram ...

EtherCAT header 
(10 byte)

Data 
(min 32 byte)

Working counter
(2 byte)

Length 
(11 bit)

Resolution
(1 bit)

Type 
(4 bit)

Ethernet-CRCFrame headerIP header  UDP header

Fig. 8.1: Structure of EtherCAT frames

8.2.2 EtherCAT® services

In EtherCAT®, services are specified for reading and writing data in the physical memory within 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 (Auto-Increment Physical Write, writing of a physical area with auto-increment addressing)
● APRW (Auto-Increment 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, mul­

tiple writing)
● FRMW (Configured Address Read Multiple Write, reading of a physical area with fixed addressing, multiple writing)
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8.2.3 Adressierverfahren und FMMUs

Um einen Slave im EtherCAT®-System zu adressieren, können vom Master verschiedene Verfahren angewendet wer­
den. Der Sensor/Controller unterstützt als Full-Slave:

● Positionsadressierung
Das Slave-Gerät wird über seine physikalische Position im EtherCAT®-Segment adressiert. Die verwendeten Dienste 
hierfür sind APRD, APWR, APRW.

● Knotenadressierung
Das Slave-Gerät wird über eine konfigurierte Knotenadresse adressiert, die vom Master während der Inbetriebnahme­
phase zugewiesen wurde. Die verwendeten Dienste hierfür sind FPRD, FPWR und FPRW.

● Logische Adressierung
Die Slaves werden nicht einzeln adressiert; stattdessen wird ein Abschnitt der segmentweiten logischen 4-GB-Adresse 
adressiert. Dieser Abschnitt kann von einer Reihe von Slaves verwendet werden. Die verwendeten Dienste hierfür sind 
LRD, LWR und LRW.

Die lokale Zuordnung von physikalischen Slave-Speicheradressen und logischen segmentweiten Adressen wird durch die 
Fieldbus Memory Management Units (FMMUs) vorgenommen. Die Konfiguration der Slave-FMMU’s wird vom Master 
durchgeführt. Die FMMU Konfiguration enthält eine Startadresse des physikalischen Speichers im Slave, eine logische 
Startadresse im globalen Adressraum, Länge und Typ der Daten, sowie die Richtung (Eingang oder Ausgang) der Pro­
zessdaten.

8.2.4 Sync Manager

Sync-Manager dienen der Datenkonsistenz beim Datenaustausch zwischen EtherCAT®-Master und Slave. Jeder Sync-
Manager-Kanal definiert einen Bereich des Anwendungsspeichers. Der Sensor/Controller besitzt vier Kanäle:

● Sync-Manager-Kanal 0: Sync Manager 0 wird für Mailbox-Schreibübertragungen verwendet (Mailbox vom Master zum 
Slave).

● Sync-Manager-Kanal 1: Sync Manager 1 wird für Mailbox-Leseübertragungen verwendet (Mailbox vom Slave zum 
Master).

● Sync-Manager-Kanal 2: Sync Manager 2 wird normalerweise für Prozess-Ausgangsdaten verwendet. Wird nicht be­
nutzt.

● Sync-Manager-Kanal 3: Sync Manager 3 wird für Prozess-Eingangsdaten verwendet. Er enthält die Tx PDOs, die vom 
PDO-Zuweisungsobjekt 0x1C13 (hex.) spezifiziert werden.

8.2.5 EtherCAT-Zustandsmaschine

In jedem EtherCAT®-Slave ist die EtherCAT®-Zustandsmaschine implementiert. Direkt nach dem Einschalten des Sen­
sors/Controllers befindet sich die Zustandsmaschine im Zustand “Initialization“. In diesem Zustand hat der Master Zugriff 
auf die DLL-Information Register der Slave Hardware. Die Mailbox ist noch nicht initialisiert, d.h. eine Kommunikation mit 
der Applikation (Controllersoftware) ist noch nicht möglich. Beim Übergang in den Pre-Operational-Zustand werden die 
Sync-Manager-Kanäle für die Mailboxkommunikation konfiguriert. Im Zustand „Pre-Operational“ ist die Kommunikation 
über die Mailbox möglich und es kann auf das Objektverzeichnis und seine Objekte zugegriffen werden. In diesem Zu­
stand findet noch keine Prozessdatenkommunikation statt. Beim Übergang in den „Safe-Operational“-Zustand wird vom 
Master das Prozessdaten-Mapping, der Sync-Manager- Kanal der Prozesseingänge und die zugehörige FMMU konfigur­
iert. Im „Safe-Operational“-Zustand ist weiterhin die Mailboxkommunikation möglich. Die Prozessdatenkommunikation 
läuft für die Eingänge. Die Ausgänge befinden sich im „sicheren“ Zustand. Im „Operational“-Zustand läuft die Prozessda­
tenkommunikation sowohl für die Eingänge als auch für die Ausgänge.

Initialization

Pre-Operational

Operational

Safe-Operational

Fig. 8.2: EtherCAT State Machine
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8.2.6 CANopen over EtherCAT

The application level communication protocol in EtherCAT is based on the communication profile CANopen DS 301 and 
is designated either as “CANopen over EtherCAT” or CoE. The protocol specifies the object directory in the IFD241x, as 
well as the communication objects for the exchange of process data and acyclic messages. The IFD241x uses the follow­
ing message types:

● Process Data Object (PDO). The PDO is used for the cyclic I/O communication, therefore 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.

8.2.7 Process data PDO mapping

Process Data Objects (PDOs) are used for the exchange of time-critical process data between 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 IFD241x. The PDO mapping defines which applica­
tion objects (measurement data) are transmitted into a PDO.

With the confocalDT IFD2410/2411, you can choose from a range of TxPDO map objects, see Chap. 8.3.1.7

With the confocalDT IFD2415, you can choose from a range of TxPDO map objects, see Chap. 8.3.1.8

In EtherCAT, the PDOs are transported in objects of the Sync Manager channel. The IFD241x 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-Op­
erational” state.

Note: Sub-index 0h of the object 0x1A00 contains the number of valid entries within the mapping report. This number also 
stands for the number of application variables (parameters) that are to be transmitted/received with the corresponding 
PDO. The sub-indices from 1h to the number of objects contain information about the mapped application variables. The 
mapping values in the CANopen objects are coded in hexadecimal form. The following table contains an example of the 
entry structure of the PDO mapping:

MSB ... LSB

31 ... 16 15 ... 8 7 ... 0

Index e.g. 0x6000 (16 bit) Sub-index e.g. 0x01 Object length in bits, e.g. 
20h = 32 bits

Tab. 8.1: Entry structure of the PDO mapping, example

8.2.8 Service data SDO service

Service Data Objects (SDOs) are primarily used for the transmission of data that is not time critical, e.g. parameter val­
ues.

EtherCAT specifies

● SDO services: these 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 de­
sired parameter is addressed via index and subindex within the object directory.

8.3 CoE – Object Directory

The CoE object directory (CANopen over EtherCAT) contains all the configuration data of the IFD241x. The objects in 
CoE object directory can be accessed using the SDO services. Each object is addressed using a 16-bit index.
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8.3.1 Communication-specific standard objects

8.3.1.1 Overview

Index 
(h)

Name Description

1000 Device type Device type

1008 Device name Manufacturer device name

1009 Hardware version Hardware version

100 A Software version Software version

1018 Identity Device identification

10F8 Timestamp EtherCAT stack predefined object, not to be confused with the 
timestamp of the process data

1A00
...
1B5B

TxPDO mapping, see Chap. 8.3.1.7
In some cases, several process data (mappable objects - proc­
ess data) are combined in the PDO map objects.

1C00 Sync. manager type Synchronous manager type

1C12 RxPDO assign Not used with the IFD241x

1C13 TxPDO assign TxPDO assign

1C32 Sync manager output parameter Synchronous mode parameter (DC)

1C33 Sync manager input parameter

Tab. 8.2: Overview standard objects

8.3.1.2 Object 1000h: Device type

1000 VAR Device type 0x00000000 Uint32 ro

Provides information about the device profile and the device type used.

8.3.1.3 Object 1008h: Manufacturer device name

1008 VAR Device name IFC24xx Visible string ro

8.3.1.4 Object 1009h: Hardware version

1009 VAR Hardware version xx Visible string ro

8.3.1.5 Object 100Ah: Software version

100 A VAR Software version xxx.xxx Visible string ro

8.3.1.6 Object 1018h: Device identification

1018 RECORD Identity

Sub-indices

0 VAR Number of entries 4 Uint8 ro

1 VAR Vendor ID 0x00000607 Uint32 ro

2 VAR Product code 0x0024E555 Uint32 ro

3 VAR Revision 0x00010000 Uint32Uint32 ro

4 VAR Serial number 0x009A4435 ro

The product code identifies an EtherCAT device in the network. This identification is made up of vendor ID, product code 
and revision. Serial number contains the serial number of the IFD241x.
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8.3.1.7 TxPDO mapping IDF2410, 2411

0x1A00 Ch01Dist1 TxPDOMap OV1

:001
0x6000: 
001Ch01Dist1_OV00

0x1A01 Ch01Dist1 TxPDOMap OV2

:001
0x6000:001 
Ch01Dist1_OV00

:002
0x6000: 
002Ch01Dist1_OV01

0x1A02 Ch01Dist1 TxPDOMap OV4

:001
0x6000:001 
Ch01Dist1_OV00

:002
0x6000: 
002Ch01Dist1_OV01

:003
0x6000:003 
Ch01Dist1_OV02

:004
0x6000: 
004Ch01Dist1_OV03

0x1A03 Ch01Dist1 TxPDOMap OV8

:001
0x6000:001 
Ch01Dist1_OV00

:002
0x6000:002 
Ch01Dist1_OV01

:003
0x6000:003 
Ch01Dist1_OV02

:004
0x6000: 
004Ch01Dist1_OV03

:005
0x6000:005 
Ch01Dist1_OV04

:006
0x6000:006 
Ch01Dist1_OV05

:007
0x6000:007 
Ch01Dist1_OV06

:008
0x6000: 
008Ch01Dist1_OV07

Tab. 8.3: Mapping for the distance value DIST1

0x1A10 Ch01Dist2 TxPDOMap OV1

:001
0x6001: 
001Ch01Dist2_OV00

0x1A11 Ch01Dist2 TxPDOMap OV2

:001
0x6001:001 
Ch01Dist2_OV00

:002
0x6001:002 
Ch01Dist2_OV01

0x1A12 Ch01Dist2 TxPDOMap OV4

:001
0x6001:001 
Ch01Dist2_OV00

:002
0x6001:002 
Ch01Dist2_OV01

:003
0x6001:003 
Ch01Dist2_OV02

:004
0x6001:004 
Ch01Dist2_OV03

0x1A13 Ch01Dist2 TxPDOMap OV8

:001
0x6001:001 
Ch01Dist2_OV00

:002
0x6001:002 
Ch01Dist2_OV01

:003
0x6001:003 
Ch01Dist2_OV02

:004
0x6001:004 
Ch01Dist2_OV03

:005
0x6001:005 
Ch01Dist2_OV04

:006
0x6001:006 
Ch01Dist2_OV05

:007
0x6001:007 
Ch01Dist2_OV06

:008
0x6001:008 
Ch01Dist2_OV07

Tab. 8.4: Mapping for distance value DIST2

0x1A30 Ch01Intensity1 TxPDOMap OV1

:001
0x6010:001 Ch01Intensi­
ty1_OV00

0x1A31 Ch01Intensity1 TxPDOMap OV2

:001
0x6010:001 Ch01Intensi­
ty1_OV00

:002
0x6010:002 Ch01Intensi­
ty1_OV01
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0x1A32 Ch01Intensity1 TxPDOMap OV4

:001
0x6010:001 Ch01Intensi­
ty1_OV00

:002
0x6010:002 Ch01Intensi­
ty1_OV01

:003
0x6010:003 Ch01Intensi­
ty1_OV02

:004
0x6010:004 Ch01Intensi­
ty1_OV03

0x1A33 Ch01Intensity1 TxPDOMap OV8

:001
0x6010:001 Ch01Intensi­
ty1_OV00

:002
0x6010:002 Ch01Intensi­
ty1_OV01

:003
0x6010:003 Ch01Intensi­
ty1_OV02

:004
0x6010:004 Ch01Intensi­
ty1_OV03

:005
0x6010:005 Ch01Intensi­
ty1_OV04

:006
0x6010:006 Ch01Intensi­
ty1_OV05

:007
0x6010:007 Ch01Intensi­
ty1_OV06

:008
0x6010:008 Ch01Intensi­
ty1_OV07

Tab. 8.5: Mapping for intensity 1 of DIST1

0x1A40 Ch01Intensity2 TxPDOMap OV1

:001
0x6011:001 Ch01Intensi­
ty2_OV00

0x1A41 Ch01Intensity2 TxPDOMap OV2

:001
0x6011:001 Ch01Intensi­
ty2_OV00

:002
0x6011:002 Ch01Intensi­
ty2_OV01

0x1A42 Ch01Intensity2 TxPDOMap OV4

:001
0x6011:001 Ch01Intensi­
ty2_OV00

:002
0x6011:002 Ch01Intensi­
ty2_OV01

:003
0x6011:003 Ch01Intensi­
ty2_OV02

:004
0x6011:004 Ch01Intensi­
ty2_OV03

0x1A43 Ch01Intensity2 TxPDOMap OV8

:001
0x6011:001 Ch01Intensi­
ty2_OV00

:002
0x6011:002 Ch01Intensi­
ty2_OV01

:003
0x6011:003 Ch01Intensi­
ty2_OV02

:004
0x6011:004 Ch01Intensi­
ty2_OV03

:005
0x6011:005 Ch01Intensi­
ty2_OV04

:006
0x6011:006 Ch01Intensi­
ty2_OV05

:007
0x6011:007 Ch01Intensi­
ty2_OV06

:008
0x6011:008 Ch01Intensi­
ty2_OV07

Tab. 8.6: Mapping for intensity 2 of DIST2

0x1A80 Ch01Shutter TxPDOMap OV1

:001
0x6030:001 Ch01Shut­
ter_OV00

0x1A81 Ch01Shutter TxPDOMap OV2

:001
0x6030:001 Ch01Shut­
ter_OV00

:002
0x6030:002 Ch01Shut­
ter_OV01

0x1A82 Ch01Shutter TxPDOMap OV4

:001
0x6030:001 Ch01Shut­
ter_OV00

:002
0x6030:002 Ch01Shut­
ter_OV01

:003
0x6030:003 Ch01Shut­
ter_OV02

:004
0x6030:004 Ch01Shut­
ter_OV03

0x1A83 Ch01Shutter TxPDOMap OV8

:001
0x6030:001 Ch01Shut­
ter_OV00

:002
0x6030:002 Ch01Shut­
ter_OV01

:003
0x6030:003 Ch01Shut­
ter_OV02

:004
0x6030:004 Ch01Shut­
ter_OV03

:005
0x6030:005 Ch01Shut­
ter_OV04

:006
0x6030:006 Ch01Shut­
ter_OV05

:007
0x6030:007 Ch01Shut­
ter_OV06

:008
0x6030:008 Ch01Shut­
ter_OV07

Tab. 8.7: Mapping for exposure time
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0x1AC0 Ch01Encoder TxPDOMap OV1

:001
0x6050:001 Encod­
er1_OV00

:002
0x6051:001 Encod­
er2_OV00

:003
00x6052:001 Encod­
er3_OV00

0x1AC1 Ch01Encoder TxPDOMap OV2

:001
0x6050:001 Encod­
er1_OV00

:003
0x6051:001 Encod­
er2_OV00

:005
0x6052:001 Encod­
er3_OV00

:002
0x6050:002 Encod­
er1_OV01

:004
0x6051:002 Encod­
er2_OV01

:006
0x6052:002 Encod­
er3_OV01

0x1AC2 Ch01Encoder TxPDOMap OV4

:001
0x6050:001 Encod­
er1_OV00

:005
0x6051:001 Encod­
er2_OV00

:009
0x6052:001 Encod­
er3_OV00

:002
0x6050:002 Encod­
er1_OV01

:006
0x6051:002 Encod­
er2_OV01

:010
0x6052:002 Encod­
er3_OV01

:003
0x6050:003 Encod­
er1_OV02

:007
0x6051:003 Encod­
er2_OV02

:011
0x6052:003 Encod­
er3_OV02

:004
0x6050:004 Encod­
er1_OV03

:008
0x6051:004 Encod­
er2_OV03

:012
0x6052:004 Encod­
er3_OV03

0x1AC3 Ch01Encoder TxPDOMap OV8

:001
0x6050:001 Encod­
er1_OV00

:009
0x6051:001 Encod­
er2_OV00

:017
0x6052:001 Encod­
er3_OV00

:002
0x6050:002 Encod­
er1_OV01

:010
0x6051:002 Encod­
er2_OV01

:018
0x6052:002Encoder3_OV01

:003
0x6050:003 Encod­
er1_OV02

:011
0x6051:003 Encod­
er2_OV02

:019
0x6052:003 Encod­
er3_OV02

:004
0x6050:004 Encod­
er1_OV03

:012
0x6051:004 Encod­
er2_OV03

:020
0x6052:004 Encod­
er3_OV03

:005
0x6050:005 Encod­
er1_OV04

:013
0x6051:005 Encod­
er2_OV04

:021
0x6052:005 Encod­
er3_OV04

:006
0x6050:006 Encod­
er1_OV05

:014
0x6051:006 Encod­
er2_OV05

:022
0x6052:006 Encod­
er3_OV05

:007
0x6050:007 Encod­
er1_OV06

:015
0x6051:007 Encod­
er2_OV06

:023
0x6052:007 Encod­
er3_OV06

:008
0x6050:008 Encod­
er1_OV07

:016
0x6051:008 Encod­
er2_OV07

:024
0x6052:008 Encod­
er3_OV07

Tab. 8.8: Mapping for encoders 1 to 3
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0x1AE0 Counter TxPDOMap OV1

:001
0x7000:001 Counter_OV00

0x1AE2 Counter TxPDOMap OV2

:001
0x7000:001 Counter_OV00

:002
0x7000:002 Counter_OV01

0x1AE2 Counter TxPDOMap OV4

:001
0x7000:001 Counter_OV00

:002
0x7000:002 Counter_OV01

:003
0x7000:003 Counter_OV02

:004
0x7000:004 Counter_OV03

0x1AE3 Counter TxPDOMap OV8

:001
0x7000:001 Counter_OV00

:002
0x7000:002 Counter_OV01

:003
0x7000:003 Counter_OV02

:004
0x7000:004 Counter_OV03

:005
0x7000:005 Counter_OV04

:006
0x7000:006 Counter_OV05

:007
0x7000:007 Counter_OV06

:008
0x7000:008 Counter_OV07

Tab. 8.9: Mapping for measurement counter

0x1AE8 Time stamp TxPDOMap OV1

:001
0x7001:001 Time 
stamp_OV00

0x1AE9 Time stamp TxPDOMap OV2

:001
0x7001:001 Time 
stamp_OV00

:002
0x7001:002 Time 
stamp_OV01

0x1AEA Time stamp TxPDOMap OV4

:001
0x7001:001 Time 
stamp_OV00

:002
0x7001:002 Time 
stamp_OV01

:003
0x7001:003 Time 
stamp_OV02

:004
0x7001:004 Time 
stamp_OV03

0x1AEB Time stamp TxPDOMap OV8

:001
0x7001:001 Time 
stamp_OV00

:002
0x7001:002 Time 
stamp_OV01

:003
0x7001:003 Time 
stamp_OV02

:004
0x7001:004 Time 
stamp_OV03

:005
0x7001:005 Time 
stamp_OV04

:006
0x7001:006 Time 
stamp_OV05

:007
0x7001:007 Time 
stamp_OV06

:008
0x7001:008 Time 
stamp_OV07

Tab. 8.10: Mapping for time information

0x1AF0 Frequency TxPDOMap OV1

:001
0x7002:001 Frequen­
cy_OV00

0x1AF1 Frequency TxPDOMap OV2

:001
0x7002:001 Frequen­
cy_OV00

:002
0x7002:002 Frequen­
cy_OV01
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0x1AF2 Frequency TxPDOMap OV4

:001
0x7002:001 Frequen­
cy_OV00

:002
0x7002:002 Frequen­
cy_OV01

:003
0x7002:003 Frequen­
cy_OV02

:004
0x7002:004 Frequen­
cy_OV03

0x1AF3 Frequency TxPDOMap OV8

:001
0x7002:001 Frequen­
cy_OV00

:002
0x7002:002 Frequen­
cy_OV01

:003
0x7002:003 Frequen­
cy_OV02

:004
0x7002:004 Frequen­
cy_OV03

:005
0x7002:005 Frequen­
cy_OV04

:006
0x7002:006 Frequen­
cy_OV05

:007
0x7002:007 Frequen­
cy_OV06

:008
0x7002:008 Frequen­
cy_OV07

Tab. 8.11: Mapping for measuring frequency

0x1B00 User calc output 01 TxPDOMap OV1

:001
0x7C00:001 User calc 
01_OV00

0x1B01 User calc output 01 TxPDOMap OV2

:001
0x7C00:001 User calc 
01_OV00

:002
0x7C00:002 User calc 
01_OV01

0x1B02 User calc output 01 TxPDOMap OV4

:001
0x7C00:001User calc 
01_OV00

:002
0x7C00:002 User calc 
01_OV01

:003
0x7C00:003 User calc 
01_OV02

:004
0x7C00:004 User calc 
01_OV03

0x1B03 User calc output 01 TxPDOMap OV8

:001
0x7C00:001 User calc 
01_OV00

:002
0x7C00:002 User calc 
01_OV01

:003
0x7C00:003 User calc 
01_OV02

:004
0x7C00:004 User calc 
01_OV03

:005
0x7C00:005 User calc 
01_OV04

:006
0x7C00:006 User calc 
01_OV05

:007
0x7C00:007 User calc 
01_OV06

:008
0x7C00:008 User calc 
01_OV07

Tab. 8.12: Mapping for calculation program 1

0x1B08 User calc output 02 TxPDOMap OV1

:001
0x7C01:001 User calc 
02_OV00

0x1B09 User calc output 02 TxPDOMap OV2

:001
0x7C01:001 User calc 
02_OV00

:002
0x7C01:002 User calc 
02_OV01

0x1B0A User calc output 01 TxPDOMap OV4

:001
0x7C01:001User calc 
02_OV00

:002
0x7C01:002 User calc 
02_OV01

:003
0x7C01:003 User calc 
02_OV02

:004
0x7C01:004 User calc 
02_OV03

0x1B0B User calc output 02 TxPDOMap OV8

:001
0x7C01:001 User calc 
02_OV00

:002
0x7C01:002 User calc 
02_OV01

:003
0x7C01:003 User calc 
02_OV02

:004
0x7C01:004 User calc 
02_OV03

:005
0x7C01:005 User calc 
02_OV04

:006
0x7C01:006 User calc 
02_OV05

:007
0x7C01:007 User calc 
02_OV06

:008
0x7C01:008 User calc 
02_OV07

Tab. 8.13: Mapping for calculation program 2

EtherCAT documentation

confocalDT IFD2410/2411/2415 Page 89



0x1B10 User calc output 03 TxPDOMap OV1

:001
0x7C02:001 User calc 
03_OV00

0x1B11 User calc output 03 TxPDOMap OV2

:001
0x7C02:001 User calc 
03_OV00

:002
0x7C02:002 User calc 
03_OV01

0x1B12 User calc output 03 TxPDOMap OV4

:001
0x7C02:001User calc 
03_OV00

:002
0x7C02:002 User calc 
03_OV01

:003
0x7C02:003 User calc 
03_OV02

:004
0x7C02:004 User calc 
03_OV03

0x1B13 User calc output 03 TxPDOMap OV8

:001
0x7C02:001 User calc 
03_OV00

:002
0x7C02:002 User calc 
03_OV01

:003
0x7C02:003 User calc 
03_OV02

:004
0x7C02:004 User calc 
03_OV03

:005
0x7C02:005 User calc 
03_OV04

:006
0x7C02:006 User calc 
03_OV05

:007
0x7C02:007 User calc 
03_OV06

:008
0x7C02:008 User calc 
03_OV07

Tab. 8.14: Mapping for calculation program 3

0x1B18 User calc output 04 TxPDOMap OV1

:001
0x7C03:001 User calc 
04_OV00

0x1B19 User calc output 04 TxPDOMap OV2

:001
0x7C03:001 User calc 
04_OV00

:002
0x7C03:002 User calc 
04_OV01

0x1B1A User calc output 04 TxPDOMap OV4

:001
0x7C03:001User calc 
04_OV00

:002
0x7C03:002 User calc 
04_OV01

:003
0x7C03:003 User calc 
04_OV02

:004
0x7C03:004 User calc 
04_OV03

0x1B1B User calc output 04 TxPDOMap OV8

:001
0x7C03:001 User calc 
04_OV00

:002
0x7C03:002 User calc 
04_OV01

:003
0x7C03:003 User calc 
04_OV02

:004
0x7C03:004 User calc 
04_OV03

:005
0x7C03:005 User calc 
04_OV04

:006
0x7C03:006 User calc 
04_OV05

:007
0x7C03:007 User calc 
04_OV06

:008
0x7C03:008 User calc 
04_OV07

Tab. 8.15: Mapping for calculation program 4

0x1B20 User calc output 05 TxPDOMap OV1

:001
0x7C04:001 User calc 
05_OV00

0x1B21 User calc output 05 TxPDOMap OV2

:001
0x7C04:001 User calc 
05_OV00

:002
0x7C04:002 User calc 
05_OV01
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0x1B22 User calc output 05 TxPDOMap OV4

:001
0x7C04:001User calc 
05_OV00

:002
0x7C04:002 User calc 
05_OV01

:003
0x7C04:003 User calc 
05_OV02

:004
0x7C04:004 User calc 
05_OV03

0x1B23 User calc output 05 TxPDOMap OV8

:001
0x7C04:001 User calc 
05_OV00

:002
0x7C04:002 User calc 
05_OV01

:003
0x7C04:003 User calc 
05_OV02

:004
0x7C04:004 User calc 
05_OV03

:005
0x7C04:005 User calc 
05_OV04

:006
0x7C04:006 User calc 
05_OV05

:007
0x7C04:007 User calc 
05_OV06

:008
0x7C04:008 User calc 
05_OV07

Tab. 8.16: Mapping for calculation program 5

0x1B28 User calc output 06 and 07 TxPDOMap OV1

:001
0x7C05:001 User calc 
06_OV00

:002
0x7C06:001 User calc 
07_OV00

0x1B29 User calc output 06 and 07 TxPDOMap OV2

:001
0x7C05:001 User calc 
06_OV00

:002
0x7C05:002 User calc 
06_OV01

:003
0x7C06:001 User calc 
07_OV00

:004
0x7C06:002 User calc 
07_OV01

0x1B2A User calc output 06 and 07 TxPDOMap OV4

:001
0x7C05:001 User calc 
06_OV00

:002
0x7C05:002 User calc 
06_OV01

:003
0x7C05:003 User calc 
06_OV02

:004
0x7C05:004 User calc 
06_OV03

:005
0x7C06:001 User calc 
07_OV00

:006
0x7C06:002 User calc 
07_OV01

:007
0x7C06:003 User calc 
07_OV02

:008
0x7C06:004 User calc 
07_OV03

0x1B2B User calc output 06 and 07 TxPDOMap OV8

:001
0x7C05:001 User calc 
06_OV00

:002
0x7C05:002 User calc 
06_OV01

:003
0x7C05:003 User calc 
06_OV02

:004
0x7C05:004 User calc 
06_OV03

:005
0x7C05:005 User calc 
06_OV04

:006
0x7C05:006 User calc 
06_OV05

:007
0x7C05:007 User calc 
06_OV06

:008
0x7C05:008 User calc 
06_OV07

:009
0x7C06:001 User calc 
07_OV00

:010
0x7C06:002 User calc 
07_OV01

:011
0x7C06:003 User calc 
07_OV02

:012
0x7C06:004 User calc 
07_OV03

:013
0x7C06:005 User calc 
07_OV04

:014
0x7C06:006 User calc 
07_OV05

:015
0x7C06:007 User calc 
07_OV06

:016
0x7C06:008 User calc 
07_OV07

Tab. 8.17: Mapping for calculation programs 6 and 7
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0x1B30 User calc output 08 and 09 TxPDOMap OV1

:001
0x7C07:001 User calc 
08_OV00

:002
0x7C08:001 User calc 
09_OV00

0x1B31 User calc output 08 and 09 TxPDOMap OV2

:001
0x7C07:001 User calc 
08_OV00

:002
0x7C07:002 User calc 
08_OV01

:003
0x7C08:001 User calc 
09_OV00

:004
0x7C08:002 User calc 
09_OV01

0x1B32 User calc output 08 and 09 TxPDOMap OV4

:001
0x7C07:001 User calc 
08_OV00

:002
0x7C07:002 User calc 
08_OV01

:003
0x7C07:003 User calc 
08_OV02

:004
0x7C07:004 User calc 
08_OV03

:005
0x7C08:001 User calc 
09_OV00

:006
0x7C08:002 User calc 
09_OV01

:007
0x7C08:003 User calc 
09_OV02

:008
0x7C08:004 User calc 
09_OV03

0x1B33 User calc output 08 and 09 TxPDOMap OV8

:001
0x7C07:001 User calc 
08_OV00

:002
0x7C07:002 User calc 
08_OV01

:003
0x7C07:003 User calc 
08_OV02

:004
0x7C07:004 User calc 
08_OV03

:005
0x7C07:005 User calc 
08_OV04

:006
0x7C07:006 User calc 
08_OV05

:007
0x7C07:007 User calc 
08_OV06

:008
0x7C07:008 User calc 
08_OV07

:009
0x7C08:001 User calc 
09_OV00

:010
0x7C08:002 User calc 
09_OV01

:011
0x7C08:003 User calc 
09_OV02

:012
0x7C08:004 User calc 
09_OV03

:013
0x7C08:005 User calc 
09_OV04

:014
0x7C08:006 User calc 
09_OV05

:015
0x7C08:007 User calc 
09_OV06

:016
0x7C08:008 User calc 
09_OV07

Tab. 8.18: Mapping for calculation programs 8 and 9

0x1B38 User calc output 10 and 11 TxPDOMap OV1

:001
0x7C09:001 User calc 
10_OV00

:002
0x7C0A:001 User calc 
11_OV00

0x1B39 User calc output 10 and 11 TxPDOMap OV2

:001
0x7C09:001 User calc 
10_OV00

:002
0x7C09:002 User calc 
10_OV01

:003
0x7C0A:001 User calc 
11_OV00

:004
0x7C0A:002 User calc 
11_OV01

EtherCAT documentation

confocalDT IFD2410/2411/2415 Page 92



0x1B3A User calc output 10 and 11 TxPDOMap OV4

:001
0x7C09:001 User calc 
10_OV00

:002
0x7C09:002 User calc 
10_OV01

:003
0x7C09:003 User calc 
10_OV02

:004
0x7C09:004 User calc 
10_OV03

:005
0x7C0A:001 User calc 
11_OV00

:006
0x7C0A:002 User calc 
11_OV01

:007
0x7C0A:003 User calc 
11_OV02

:008
0x7C0A:004 User calc 
11_OV03

0x1B3B User calc output 10 and 11 TxPDOMap OV8

:001
0x7C09:001 User calc 
10_OV00

:002
0x7C09:002 User calc 
10_OV01

:003
0x7C09:003 User calc 
10_OV02

:004
0x7C09:004 User calc 
10_OV03

:005
0x7C09:005 User calc 
10_OV004

:006
0x7C09:006 User calc 
10_OV05

:007
0x7C09:007 User calc 
10_OV06

:008
0x7C09:008 User calc 
10_OV07

:009
0x7C0A:001 User calc 
11_OV00

:010
0x7C0A:002 User calc 
11_OV01

:011
0x7C0A:003 User calc 
11_OV02

:012
0x7C0A:004 User calc 
11_OV03

:013
0x7C0A:005 User calc 
11_OV04

:014
0x7C0A:006 User calc 
11_OV05

:015
0x7C0A:007 User calc 
11_OV06

:016
0x7C0A:008 User calc 
11_OV07

Tab. 8.19: Mapping for calculation programs 10 and 11

0x1B40 User calc output 12 and 13 TxPDOMap OV1

:001
0x7C0B:001 User calc 
12_OV00

:002
0x7C0C:001 User calc 
13_OV00

0x1B41 User calc output 12 and 13 TxPDOMap OV2

:001
0x7C0B:001 User calc 
12_OV00

:002
0x7C0B:002 User calc 
12_OV01

:003
0x7C0C:001 User calc 
13_OV00

:004
0x7C0C:002 User calc 
13_OV01

0x1B42 User calc output 12 and 13 TxPDOMap OV4

:001
0x7C0B:001 User calc 
12_OV00

:002
0x7C0B:002 User calc 
12_OV01

:003
0x7C0B:003 User calc 
12_OV02

:004
0x7C0B:004 User calc 
12_OV03

:005
0x7C0C:001 User calc 
13_OV00

:006
0x7C0C:002 User calc 
13_OV01

:007
0x7C0C:003 User calc 
13_OV02

:008
0x7C0C:004 User calc 
13_OV03
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0x1B43 User calc output 12 and 13 TxPDOMap OV8

:001
0x7C0B:001 User calc 
12_OV00

:002
0x7C0B:002 User calc 
12_OV01

:003
0x7C0B:003 User calc 
12_OV02

:004
0x7C0B:004 User calc 
12_OV03

:005
0x7C0B:005 User calc 
12_OV004

:006
0x7C0B:006 User calc 
12_OV05

:007
0x7C0B:007 User calc 
12_OV06

:008
0x7C0B:008 User calc 
12_OV07

:009
0x7C0C:001 User calc 
13_OV00

:010
0x7C0C:002 User calc 
13_OV01

:011
0x7C0C:003 User calc 
13_OV02

:012
0x7C0C:004 User calc 
13_OV03

:013
0x7C0C:005 User calc 
13_OV04

:014
0x7C0C:006 User calc 
13_OV05

:015
0x7C0C:007 User calc 
13_OV06

:016
0x7C0C:008 User calc 
13_OV07

Tab. 8.20: Mapping for calculation programs 12 and 13

0x1B48 User calc output 14 and 15 TxPDOMap OV1

:001
0x7C0D:001 User calc 
14_OV00

:002
0x7C0E:001 User calc 
15_OV00

0x1B49 User calc output 14 and 15 TxPDOMap OV2

:001
0x7C0D:001 User calc 
14_OV00

:002
0x7C0D:002 User calc 
14_OV01

:003
0x7C0E:001 User calc 
15_OV00

:004
0x7C0E:002 User calc 
15_OV01

0x1B4A User calc output 14 and 15 TxPDOMap OV4

:001
0x7C0D:001 User calc 
14_OV00

:002
0x7C0D:002 User calc 
14_OV01

:003
0x7C0D:003 User calc 
14_OV02

:004
0x7C0D:004 User calc 
14_OV03

:005
0x7C0E:001 User calc 
15_OV00

:006
0x7C0E:002 User calc 
15_OV01

:007
0x7C0E:003 User calc 
15_OV02

:008
0x7C0E:004 User calc 
15_OV03

0x1B4B User calc output 14 and 15 TxPDOMap OV8

:001
0x7C0D:001 User calc 
14_OV00

:002
0x7C0D:002 User calc 
14_OV01

:003
0x7C0D:003 User calc 
14_OV02

:004
0x7C0D:004 User calc 
14_OV03

:005
0x7C0D:005User calc 
14_OV004

:006
0x7C0D:006 User calc 
14_OV05

:007
0x7C0D:007 User calc 
14_OV06

:008
0x7C0D:008 User calc 
14_OV07

:009
0x7C0E:001 User calc 
15_OV00

:010
0x7C0E:002 User calc 
15_OV01

:011
0x7C0E:003 User calc 
15_OV02

:012
0x7C0E:004User calc 
15_OV03

:013
0x7C0E:005 User calc 
15_OV04

:014
0x7C0E:006 User calc 
15_OV05

:015
0x7C0E:007 User calc 
15_OV06

:016
0x7C0E:008 User calc 
15_OV07

Tab. 8.21: Mapping for calculation programs 14 and 15
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0x1B50 User calc output 16 and 17 TxPDOMap OV1

:001
0x7C0F:001 User calc 
16_OV00

:002
0x7C10:001 User calc 
17_OV00

0x1B51 User calc output 16 and 17 TxPDOMap OV2

:001
0x7C0F:001 User calc 
16_OV00

:002
0x7C0F:002 User calc 
16_OV01

:003
0x7C10:001 User calc 
17_OV00

:004
0x7C10:002 User calc 
17_OV01

0x1B52 User calc output 16 and 17 TxPDOMap OV4

:001
0x7C0F:001 User calc 
16_OV00

:002
0x7C0F:002 User calc 
16_OV01

:003
0x7C0F:003 User calc 
16_OV02

:004
0x7C0F:004 User calc 
16_OV03

:005
0x7C10:001 User calc 
17_OV00

:006
0x7C10:002 User calc 
17_OV01

:007
0x7C10:003 User calc 
17_OV02

:008
0x7C10:004 User calc 
17_OV03

0x1B53 User calc output 16 and 17 TxPDOMap OV8

:001
0x7C0F:001 User calc 
16_OV00

:002
0x7C0F:002 User calc 
16_OV01

:003
0x7C0F:003 User calc 
16_OV02

:004
0x7C0F:004 User calc 
16_OV03

:005
0x7C0F:005User calc 
16_OV004

:006
0x7C0F:006 User calc 
16_OV05

:007
0x7C0F:007 User calc 
16_OV06

:008
0x7C0F:008 User calc 
16_OV07

:009
0x7C10:001 User calc 
17_OV00

:010
0x7C10:002 User calc 
17_OV01

:011
0x7C10:003 User calc 
17_OV02

:012
0x7C10:004User calc 
17_OV03

:013
0x7C10:005 User calc 
17_OV04

:014
0x7C10:006 User calc 
17_OV05

:015
0x7C10:007 User calc 
17_OV06

:016
0x7C10:008 User calc 
17_OV07

Tab. 8.22: Mapping for calculation programs 16 and 17

0x1B58 User calc output 18 and 19 TxPDOMap OV1

:001
0x7C11:001 User calc 
18_OV00

:002
0x7C12:001 User calc 
19_OV00

0x1B59 User calc output 18 and 19 TxPDOMap OV2

:001
0x7C11:001 User calc 
18_OV00

:002
0x7C11:002 User calc 
18_OV01

:003
0x7C12:001 User calc 
19_OV00

:004
0x7C12:002 User calc 
19_OV01
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0x1B5A User calc output 18 and 19 TxPDOMap OV4

:001
0x7C11:001 User calc 
18_OV00

:002
0x7C11:002 User calc 
18_OV01

:003
0x7C11:003 User calc 
18_OV02

:004
0x7C11:004 User calc 
16_OV03

:005
0x7C12:001 User calc 
19_OV00

:006
0x7C12:002 User calc 
19_OV01

:007
0x7C12:003 User calc 
19_OV02

:008
0x7C12:004 User calc 
17_OV03

0x1B5B User calc output 18 and 19 TxPDOMap OV8

:001
0x7C11F:001 User calc 
18_OV00

:002
0x7C11:002 User calc 
18_OV01

:003
0x7C11:003 User calc 
18_OV02

:004
0x7C11:004 User calc 
18_OV03

:005
0x7C11:005User calc 
18_OV004

:006
0x7C11:006 User calc 
18_OV05

:007
0x7C11:007 User calc 
18_OV06

:008
0x7C11:008 User calc 
18_OV07

:009
0x7C12:001 User calc 
19_OV00

:010
0x7C12:002 User calc 
19_OV01

:011
0x7C12:003 User calc 
19_OV02

:012
0x7C12:004User calc 
19_OV03

:013
0x7C12:005 User calc 
19_OV04

:014
0x7C12:006 User calc 
19_OV05

:015
0x7C12:007 User calc 
19_OV06

:016
0x7C12:008 User calc 
19_OV07

Tab. 8.23: Mapping for calculation programs 18 and 19

8.3.1.8 TxPDO mapping IFD2415

0x1A00 Ch01Dist1 TxPDOMap OV1

:001
0x6000: 
001Ch01Dist1_OV00

0x1A01 Ch01Dist1 TxPDOMap OV2

:001
0x6000:001 
Ch01Dist1_OV00

:002
0x6000: 
002Ch01Dist1_OV01

0x1A02 Ch01Dist1 TxPDOMap OV4

:001
0x6000:001 
Ch01Dist1_OV00

:002
0x6000: 
002Ch01Dist1_OV01

:003
0x6000:003 
Ch01Dist1_OV02

:004
0x6000: 
004Ch01Dist1_OV03

0x1A03 Ch01Dist1 TxPDOMap OV8

:001
0x6000:001 
Ch01Dist1_OV00

:002
0x6000:002 
Ch01Dist1_OV01

:003
0x6000:003 
Ch01Dist1_OV02

:004
0x6000: 
004Ch01Dist1_OV03

:005
0x6000:005 
Ch01Dist1_OV04

:006
0x6000:006 
Ch01Dist1_OV05

:007
0x6000:007 
Ch01Dist1_OV06

:008
0x6000: 
008Ch01Dist1_OV07

Tab. 8.24: Mapping for the distance value DIST1

0x1A10 Ch01Dist2 TxPDOMap OV1

:001
0x6001: 
001Ch01Dist2_OV00

0x1A11 Ch01Dist2 TxPDOMap OV2

:001
0x6001:001 
Ch01Dist2_OV00

:002
0x6001:002 
Ch01Dist2_OV01
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0x1A12 Ch01Dist2 TxPDOMap OV4

:001
0x6001:001 
Ch01Dist2_OV00

:002
0x6001:002 
Ch01Dist2_OV01

:003
0x6001:003 
Ch01Dist2_OV02

:004
0x6001:004 
Ch01Dist2_OV03

0x1A13 Ch01Dist2 TxPDOMap OV8

:001
0x6001:001 
Ch01Dist2_OV00

:002
0x6001:002 
Ch01Dist2_OV01

:003
0x6001:003 
Ch01Dist2_OV02

:004
0x6001:004 
Ch01Dist2_OV03

:005
0x6001:005 
Ch01Dist2_OV04

:006
0x6001:006 
Ch01Dist2_OV05

:007
0x6001:007 
Ch01Dist2_OV06

:008
0x6001:008 
Ch01Dist2_OV07

Tab. 8.25: Mapping for distance value DIST2

0x1A20 Ch01Dist3 bis Dist6 TxPDOMap OV1

:001
0x6002: 
001Ch01Dist3_OV00

:002
0x6003: 
001Ch01Dist4_OV00

:003
0x6004:001 
Ch01Dist5_OV00

:004
0x6005: 
001Ch01Dist6_OV00

0x1A21 Ch01Dist3 bis Dist6 TxPDOMap OV2

:001
0x6002:001 
Ch01Dist3_OV00

:003
0x6003: 
001Ch01Dist4_OV00

:005
0x6004:001 
Ch01Dist5_OV00

:007
0x6005: 
001Ch01Dist6_OV00

:002
0x6002:002 
Ch01Dist3_OV01

:004
0x6003:002 
Ch01Dist4_OV01

:006
0x6004:002 
Ch01Dist5_OV01

:008
0x6005:002 
Ch01Dist6_OV01

0x1A22 Ch01Dist3 bis Dist6 TxPDOMap OV4

:001
0x6002: 
001Ch01Dist3_OV00

:005
0x6003: 
001Ch01Dist4_OV00

:009
0x6004: 
001Ch01Dist5_OV00

:013
0x6005: 
001Ch01Dist6_OV00

:002
0x6002:002 
Ch01Dist3_OV01

:006
0x6003:002 
Ch01Dist4_OV01

:010
0x6004:002 
Ch01Dist5_OV01

:014
0x6005:002 
Ch01Dist6_OV01

:003
0x6002:003 
Ch01Dist3_OV02

:007
0x6003:003 
Ch01Dist4_OV02

:011
0x6004:003 
Ch01Dist5_OV02

:015
0x6005:003 
Ch01Dist6_OV02

:004
0x6002:004 
Ch01Dist3_OV03

:008
0x6003:004 
Ch01Dist4_OV03

:012
0x6004:004 
Ch01Dist5_OV03

:016
0x6005:004 
Ch01Dist6_OV03
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0x1A23 Ch01Dist3 bis Dist6 TxPDOMap OV8

:001
0x6002:001 
Ch01Dist3_OV00

:009
0x6003:001 
Ch01Dist4_OV00

:017
0x6004:001 
Ch01Dist5_OV00

:025
0x6005: 
001Ch01Dist6_OV00

:002
0x6002:002 
Ch01Dist3_OV01

:010
0x6003:002 
Ch01Dist4_OV01

:018
0x6004:002 
Ch01Dist5_OV01

:026
0x6005:002 
Ch01Dist6_OV01

:003
0x6002:003 
Ch01Dist3_OV02

:011
0x6003:003 
Ch01Dist4_OV02

:019
0x6004:003 
Ch01Dist5_OV02

:027
0x6005:003 
Ch01Dist6_OV02

:004
0x6002:004 
Ch01Dist3_OV03

:012
0x6003:004 
Ch01Dist4_OV03

:020
0x6004:004 
Ch01Dist5_OV03

:028
0x6005:004 
Ch01Dist6_OV03

:005
0x6002:005 
Ch01Dist3_OV04

:013
0x6003:005 
Ch01Dist4_OV04

:021
0x6004:005 
Ch01Dist5_OV04

:029
0x6005:005 
Ch01Dist6_OV04

:006
0x6002:006 
Ch01Dist3_OV05

:014
0x6003:006 
Ch01Dist4_OV05

:022
0x6004:006 
Ch01Dist5_OV05

:030
0x6005:006 
Ch01Dist6_OV05

:007
0x6002:007 
Ch01Dist3_OV06

:015
0x6003:007 
Ch01Dist4_OV06

:023
0x6004:007 
Ch01Dist5_OV06

:031
0x6005:007 
Ch01Dist6_OV06

:008
0x6002:008 
Ch01Dist3_OV07

:016
0x6003:008 
Ch01Dist4_OV07

:024
0x6004:008 
Ch01Dist5_OV07

:032
0x6005:008 
Ch01Dist6_OV07

Tab. 8.26: Mapping for distance values DIST3 to DIST6

0x1A30 Ch01Intensity1 TxPDOMap OV1

:001
0x6010:001 Ch01Intensi­
ty1_OV00

0x1A31 Ch01Intensity1 TxPDOMap OV2

:001
0x6010:001 Ch01Intensi­
ty1_OV00

:002
0x6010:002 Ch01Intensi­
ty1_OV01

0x1A32 Ch01Intensity1 TxPDOMap OV4

:001
0x6010:001 Ch01Intensi­
ty1_OV00

:002
0x6010:002 Ch01Intensi­
ty1_OV01

:003
0x6010:003 Ch01Intensi­
ty1_OV02

:004
0x6010:004 Ch01Intensi­
ty1_OV03

0x1A33 Ch01Intensity1 TxPDOMap OV8

:001
0x6010:001 Ch01Intensi­
ty1_OV00

:002
0x6010:002 Ch01Intensi­
ty1_OV01

:003
0x6010:003 Ch01Intensi­
ty1_OV02

:004
0x6010:004 Ch01Intensi­
ty1_OV03

:005
0x6010:005 Ch01Intensi­
ty1_OV04

:006
0x6010:006 Ch01Intensi­
ty1_OV05

:007
0x6010:007 Ch01Intensi­
ty1_OV06

:008
0x6010:008 Ch01Intensi­
ty1_OV07

Tab. 8.27: Mapping for intensity 1 of DIST1

EtherCAT documentation

confocalDT IFD2410/2411/2415 Page 98



0x1A40 Ch01Intensity2 TxPDOMap OV1

:001
0x6011:001 Ch01Intensi­
ty2_OV00

0x1A41 Ch01Intensity2 TxPDOMap OV2

:001
0x6011:001 Ch01Intensi­
ty2_OV00

:002
0x6011:002 Ch01Intensi­
ty2_OV01

0x1A42 Ch01Intensity2 TxPDOMap OV4

:001
0x6011:001 Ch01Intensi­
ty2_OV00

:002
0x6011:002 Ch01Intensi­
ty2_OV01

:003
0x6011:003 Ch01Intensi­
ty2_OV02

:004
0x6011:004 Ch01Intensi­
ty2_OV03

0x1A43 Ch01Intensity2 TxPDOMap OV8

:001
0x6011:001 Ch01Intensi­
ty2_OV00

:002
0x6011:002 Ch01Intensi­
ty2_OV01

:003
0x6011:003 Ch01Intensi­
ty2_OV02

:004
0x6011:004 Ch01Intensi­
ty2_OV03

:005
0x6011:005 Ch01Intensi­
ty2_OV04

:006
0x6011:006 Ch01Intensi­
ty2_OV05

:007
0x6011:007 Ch01Intensi­
ty2_OV06

:008
0x6011:008 Ch01Intensi­
ty2_OV07

Tab. 8.28: Mapping for intensity 2 of DIST2

0x1A50 Channel 1 intensity 3 bis 6 TxPDOMap OV1

:001
0x6012:001 Intensi­
ty3_OV00

:002
0x6013:001 Intensi­
ty4_OV00

:003
0x6014:001 Intensi­
ty5_OV00

:004
0x6015:001 Intensi­
ty6_OV00

0x1A51 Channel 1 intensity 3 bis 6 OV2

:001
0x6012:001 Intensi­
ty3_OV00

:003
0x6013:001 Intensi­
ty4_OV00

:005
0x6014:001 Intensi­
ty5_OV00

:007
0x6015:001 Intensi­
ty6_OV00

:002
0x6012:002 Intensi­
ty3_OV01

:004
0x6013:002 Intensi­
ty4_OV01

:006
0x6014:002 Intensi­
ty5_OV01

:008
0x6015:002 Intensi­
ty6_OV01

0x1A52 Channel 1 intensity 3 bis 6 OV4

:001
0x6012:001 Intensi­
ty3_OV00

:005
0x6013:001 Intensi­
ty4_OV00

:009
0x6014:001 Intensi­
ty5_OV00

:013
0x6015:001 Intensi­
ty6_OV00

:002
0x6012:002 Intensi­
ty3_OV01

:006
0x6013:002 Intensi­
ty4_OV01

:010
0x6014:002 Intensi­
ty5_OV01

:014
0x6015:002 Intensi­
ty6_OV01

:003
0x6012:003 Intensi­
ty3_OV02

:007
0x6013:003 Intensi­
ty4_OV02

:011
0x6014:003 Intensi­
ty5_OV02

:015
0x6015:003 Intensi­
ty6_OV02

:004
0x6012:004 Intensi­
ty3_OV03

:008
0x6013:004 Intensi­
ty4_OV03

:012
0x6014:004 Intensi­
ty5_OV03

:016
0x6015:004 Intensi­
ty6_OV03
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0x1A53 Channel 1 intensity 3 bis 6 OV8

:001
0x6012:001 Intensi­
ty3_OV00

:009
0x6013:001 Intensi­
ty4_OV00

:017
0x6014:001 Intensi­
ty5_OV00

:025
0x6015:001 Intensi­
ty6_OV00

:002
0x6012:002 Intensi­
ty3_OV01

:010
0x6013:002 Intensi­
ty4_OV01

:018
0x6014:002 Intensi­
ty5_OV01

:026
0x6015:002 Intensi­
ty6_OV01

:003
0x6012:003 Intensi­
ty3_OV02

:011
0x6013:003 Intensi­
ty4_OV02

:019
0x6014:003 Intensi­
ty5_OV02

:027
0x6015:003 Intensi­
ty6_OV02

:004
0x6012:004 Intensi­
ty3_OV03

:012
0x6013:004 Intensi­
ty4_OV03

:020
0x6014:004 Intensi­
ty5_OV03

:028
0x6015:004 Intensi­
ty6_OV03

:005
0x6012:005 Intensi­
ty3_OV04

:013
0x6013:005 Intensi­
ty4_OV04

:021
0x6014:005 Intensi­
ty5_OV04

:029
0x6015:005 Intensi­
ty6_OV04

:006
0x6012:006 Intensi­
ty3_OV05

:014
0x6013:006 Intensi­
ty4_OV05

:022
0x6014:006 Intensi­
ty5_OV05

:030
0x6015:006 Intensi­
ty6_OV05

:007
0x6012:007 Intensi­
ty3_OV06

:015
0x6013:007 Intensi­
ty4_OV06

:023
0x6014:007 Intensi­
ty5_OV06

:031
0x6015:007 Intensi­
ty6_OV06

:008
0x6012:008 Intensi­
ty3_OV07

:016
0x6013:008 Intensi­
ty4_OV07

:024
0x6014:008 Intensi­
ty5_OV07

:032
0x6015:008 Intensi­
ty6_OV07

Tab. 8.29: Mapping for intensities 3 to 6 from DIST3 to DIST6

0x1A80 Ch01Shutter TxPDOMap OV1

:001
0x6030:001 Ch01Shut­
ter_OV00

0x1A81 Ch01Shutter TxPDOMap OV2

:001
0x6030:001 Ch01Shut­
ter_OV00

:002
0x6030:002 Ch01Shut­
ter_OV01

0x1A82 Ch01Shutter TxPDOMap OV4

:001
0x6030:001 Ch01Shut­
ter_OV00

:002
0x6030:002 Ch01Shut­
ter_OV01

:003
0x6030:003 Ch01Shut­
ter_OV02

:004
0x6030:004 Ch01Shut­
ter_OV03

0x1A83 Ch01Shutter TxPDOMap OV8

:001
0x6030:001 Ch01Shut­
ter_OV00

:002
0x6030:002 Ch01Shut­
ter_OV01

:003
0x6030:003 Ch01Shut­
ter_OV02

:004
0x6030:004 Ch01Shut­
ter_OV03

:005
0x6030:005 Ch01Shut­
ter_OV04

:006
0x6030:006 Ch01Shut­
ter_OV05

:007
0x6030:007 Ch01Shut­
ter_OV06

:008
0x6030:008 Ch01Shut­
ter_OV07

Tab. 8.30: Mapping for exposure time
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0x1A90 CH01 Peak symmetry 1 TxPDOMap OV1

:001
0x6060:001 Peak sym 
1_OV00

0x1A91 CH01 Peak symmetry 1 TxPDOMap OV2

:001
0x6060:001 Peak sym 
1_OV00

:002
0x6060:002 Peak sym 
1_OV01

0x1A92 CH01 Peak symmetry 1 TxPDOMap OV4

:001
0x6060:001Peak sym 
1_OV00

:002
0x6060:002 Peak sym 
1_OV01

:003
0x6060:003 Peak sym 
1_OV02

:004
0x6060:004 Peak sym 
1_OV03

0x1A93 CH01 Peak symmetry 1 TxPDOMap OV8

:001
0x6060:001 Peak sym 
1_OV00

:002
0x6060:002 Peak sym 
1_OV01

:003
0x6060:003 Peak sym 
1_OV02

:004
0x6060:004 Peak sym 
1_OV03

:005
0x6060:005 Peak sym 
1_OV04

:006
0x6060:006 Peak sym 
1_OV05

:007
0x6060:007 Peak sym 
1_OV06

:008
0x6060:008 Peak sym 
1_OV07

Tab. 8.31: Mapping for peak symmetry 1

0x1AA0 CH01 Peak symmetry 2 TxPDOMap OV1

:001
0x6061:001 Peak sym 
2_OV00

0x1AA1 CH01 Peak symmetry 2 TxPDOMap OV2

:001
0x6061:001 Peak sym 
2_OV00

:002
0x6061:002 Peak sym 
2_OV01

0x1AA2 CH01 Peak symmetry 2 TxPDOMap OV4

:001
0x6061:001Peak sym 
2_OV00

:002
0x6061:002 Peak sym 
2_OV01

:003
0x6061:003 Peak sym 
2_OV02

:004
0x6061:004 Peak sym 
2_OV03

0x1AA3 CH01 Peak symmetry 2 TxPDOMap OV8

:001
0x6061:001 Peak sym 
2_OV00

:002
0x6061:002 Peak sym 
2_OV01

:003
0x6061:003 Peak sym 
2_OV02

:004
0x6061:004 Peak sym 
2_OV03

:005
0x6061:005 Peak sym 
2_OV04

:006
0x6061:006 Peak sym 
2_OV05

:007
0x6061:007 Peak sym 
2_OV06

:008
0x6061:008 Peak sym 
2_OV07

Tab. 8.32: Mapping for peak symmetry 2

0x1AB0 CH01 Peak symmetry 3 bis 6 TxPDOMap OV1

:001
0x6062:001 Peak sym 
3_OV00

:002
0x6063:001 Peak sym 
4_OV00

:003
0x6064:001 Peak sym 
5_OV00

:004
0x6065:001 Peak sym 
6_OV00

0x1AB1 CH01 Peak symmetry 3 bis 6 OV2

:001
0x6062:001 Peak sym 
3_OV00

:003
0x6063:001 Peak sym 
4_OV00

:005
0x6064:001 IPeak sym 
5_OV00

:007
0x6065:001 Peak sym 
6_OV00

:002
0x6062:002 Peak sym 
3_OV01

:004
0x6063:002 Peak sym 
4_OV01

:006
0x6064:002 IPeak sym 
5_OV01

:008
0x6065:002 Peak sym 
6_OV01
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0x1AB2 CH01 Peak symmetry 3 to 6 OV4

:001
0x6062:001 Peak sym 
3_OV00

:005
0x6063:001 Peak sym 
4_OV00

:009
0x6064:001 Peak sym 
5_OV00

:013
0x6065:001 Peak sym 
6_OV00

:002
0x6062:002 Peak sym 
3_OV01

:006
0x6063:002 Peak sym 
4_OV01

:010
0x6064:002 Peak sym 
5_OV01

:014
0x6065:002 Peak sym 
6_OV01

:003
0x6062:003 Peak sym 
3_OV02

:007
0x6063:003 Peak sym 
4_OV02

:011
0x6064:003 Peak sym 
5_OV02

:015
0x6065:003 Peak sym 
6_OV02

:004
0x6062:004 Peak sym 
3_OV03

:008
0x6063:004 Peak sym 
4_OV03

:012
0x6064:004 Peak sym 
5_OV03

:016
0x6065:004 Peak sym 
6_OV03

0x1AB3 CH01 Peak symmetry 3 to 6 OV8

:001
0x6062:001 Peak sym 
3_OV00

:009
0x6063:001 Peak sym 
4_OV00

:017
0x6064:001 Peak sym 
5_OV00

:025
0x6065:001 Peak sym 
6_OV00

:002
0x6062:002 Peak sym 
3_OV01

:010
0x6063:002 Peak sym 
4_OV01

:018
0x6064:002 Peak sym 
5_OV01

:026
0x6065:002 Peak sym 
6_OV01

:003
0x6062:003 Peak sym 
3_OV02

:011
0x6063:003 Peak sym 
4_OV02

:019
0x6064:003 Peak sym 
5_OV02

:027
0x6065:003 Peak sym 
6_OV02

:004
0x6062:004 Peak sym 
3_OV03

:012
0x6063:004 Peak sym 
4_OV03

:020
0x6064:004 Peak sym 
5_OV03

:028
0x6065:004 Peak sym 
6_OV03

:005
0x6062:005 Peak sym 
3_OV04

:013
0x6063:005 Peak sym 
4_OV04

:021
0x6064:005 Peak sym 
5_OV04

:029
0x6065:005 Peak sym 
6_OV04

:006
0x6062:006 Peak sym 
3_OV05

:014
0x6063:006 Peak sym 
4_OV05

:022
0x6064:006 Peak sym 
5_OV05

:030
0x6065:006 Peak sym 
6_OV05

:007
0x6062:007 Peak sym 
3_OV06

:015
0x6063:007 Peak sym 
4_OV06

:023
0x6064:007 Peak sym 
5_OV06

:031
0x6065:007 Peak sym 
6_OV06

:008
0x6062:008 Peak sym 
3_OV07

:016
0x6063:008 Peak sym 
4_OV07

:024
0x6064:008 Peak sym 
5_OV07

:032
0x6065:008 Peak sym 
6_OV07

Tab. 8.33: Mapping for peak symmetries 3 to 6

0x1AC0 Ch01Encoder TxPDOMap OV1

:001
0x6050:001 Encod­
er1_OV00

:002
0x6051:001 Encod­
er2_OV00

:003
00x6052:001 Encod­
er3_OV00

0x1AC1 Ch01Encoder TxPDOMap OV2

:001
0x6050:001 Encod­
er1_OV00

:003
0x6051:001 Encod­
er2_OV00

:005
0x6052:001 Encod­
er3_OV00

:002
0x6050:002 Encod­
er1_OV01

:004
0x6051:002 Encod­
er2_OV01

:006
0x6052:002 Encod­
er3_OV01
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0x1AC2 Ch01Encoder TxPDOMap OV4

:001
0x6050:001 Encod­
er1_OV00

:005
0x6051:001 Encod­
er2_OV00

:009
0x6052:001 Encod­
er3_OV00

:002
0x6050:002 Encod­
er1_OV01

:006
0x6051:002 Encod­
er2_OV01

:010
0x6052:002 Encod­
er3_OV01

:003
0x6050:003 Encod­
er1_OV02

:007
0x6051:003 Encod­
er2_OV02

:011
0x6052:003 Encod­
er3_OV02

:004
0x6050:004 Encod­
er1_OV03

:008
0x6051:004 Encod­
er2_OV03

:012
0x6052:004 Encod­
er3_OV03

0x1AC3 Ch01Encoder TxPDOMap OV8

:001
0x6050:001 Encod­
er1_OV00

:009
0x6051:001 Encod­
er2_OV00

:017
0x6052:001 Encod­
er3_OV00

:002
0x6050:002 Encod­
er1_OV01

:010
0x6051:002 Encod­
er2_OV01

:018
0x6052:002Encoder3_OV01

:003
0x6050:003 Encod­
er1_OV02

:011
0x6051:003 Encod­
er2_OV02

:019
0x6052:003 Encod­
er3_OV02

:004
0x6050:004 Encod­
er1_OV03

:012
0x6051:004 Encod­
er2_OV03

:020
0x6052:004 Encod­
er3_OV03

:005
0x6050:005 Encod­
er1_OV04

:013
0x6051:005 Encod­
er2_OV04

:021
0x6052:005 Encod­
er3_OV04

:006
0x6050:006 Encod­
er1_OV05

:014
0x6051:006 Encod­
er2_OV05

:022
0x6052:006 Encod­
er3_OV05

:007
0x6050:007 Encod­
er1_OV06

:015
0x6051:007 Encod­
er2_OV06

:023
0x6052:007 Encod­
er3_OV06

:008
0x6050:008 Encod­
er1_OV07

:016
0x6051:008 Encod­
er2_OV07

:024
0x6052:008 Encod­
er3_OV07

Tab. 8.34: Mapping for encoders 1 to 3

0x1AE0 Counter TxPDOMap OV1

:001
0x7000:001 Counter_OV00

0x1AE2 Counter TxPDOMap OV2

:001
0x7000:001 Counter_OV00

:002
0x7000:002 Counter_OV01

0x1AE2 Counter TxPDOMap OV4

:001
0x7000:001 Counter_OV00

:002
0x7000:002 Counter_OV01

:003
0x7000:003 Counter_OV02

:004
0x7000:004 Counter_OV03

0x1AE3 Counter TxPDOMap OV8

:001
0x7000:001 Counter_OV00

:002
0x7000:002 Counter_OV01

:003
0x7000:003 Counter_OV02

:004
0x7000:004 Counter_OV03

:005
0x7000:005 Counter_OV04

:006
0x7000:006 Counter_OV05

:007
0x7000:007 Counter_OV06

:008
0x7000:008 Counter_OV07

Tab. 8.35: Mapping for measurement counter
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0x1AE8 Time stamp TxPDOMap OV1

:001
0x7001:001 Time 
stamp_OV00

0x1AE9 Time stamp TxPDOMap OV2

:001
0x7001:001 Time 
stamp_OV00

:002
0x7001:002 Time 
stamp_OV01

0x1AEA Time stamp TxPDOMap OV4

:001
0x7001:001 Time 
stamp_OV00

:002
0x7001:002 Time 
stamp_OV01

:003
0x7001:003 Time 
stamp_OV02

:004
0x7001:004 Time 
stamp_OV03

0x1AEB Time stamp TxPDOMap OV8

:001
0x7001:001 Time 
stamp_OV00

:002
0x7001:002 Time 
stamp_OV01

:003
0x7001:003 Time 
stamp_OV02

:004
0x7001:004 Time 
stamp_OV03

:005
0x7001:005 Time 
stamp_OV04

:006
0x7001:006 Time 
stamp_OV05

:007
0x7001:007 Time 
stamp_OV06

:008
0x7001:008 Time 
stamp_OV07

Tab. 8.36: Mapping for time information

0x1AF0 Frequency TxPDOMap OV1

:001
0x7002:001 Frequen­
cy_OV00

0x1AF1 Frequency TxPDOMap OV2

:001
0x7002:001 Frequen­
cy_OV00

:002
0x7002:002 Frequen­
cy_OV01

0x1AF2 Frequency TxPDOMap OV4

:001
0x7002:001 Frequen­
cy_OV00

:002
0x7002:002 Frequen­
cy_OV01

:003
0x7002:003 Frequen­
cy_OV02

:004
0x7002:004 Frequen­
cy_OV03

0x1AF3 Frequency TxPDOMap OV8

:001
0x7002:001 Frequen­
cy_OV00

:002
0x7002:002 Frequen­
cy_OV01

:003
0x7002:003 Frequen­
cy_OV02

:004
0x7002:004 Frequen­
cy_OV03

:005
0x7002:005 Frequen­
cy_OV04

:006
0x7002:006 Frequen­
cy_OV05

:007
0x7002:007 Frequen­
cy_OV06

:008
0x7002:008 Frequen­
cy_OV07

Tab. 8.37: Mapping for measuring frequency

0x1B00 User calc output 01 TxPDOMap OV1

:001
0x7C00:001 User calc 
01_OV00

0x1B01 User calc output 01 TxPDOMap OV2

:001
0x7C00:001 User calc 
01_OV00

:002
0x7C00:002 User calc 
01_OV01
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0x1B02 User calc output 01 TxPDOMap OV4

:001
0x7C00:001User calc 
01_OV00

:002
0x7C00:002 User calc 
01_OV01

:003
0x7C00:003 User calc 
01_OV02

:004
0x7C00:004 User calc 
01_OV03

0x1B03 User calc output 01 TxPDOMap OV8

:001
0x7C00:001 User calc 
01_OV00

:002
0x7C00:002 User calc 
01_OV01

:003
0x7C00:003 User calc 
01_OV02

:004
0x7C00:004 User calc 
01_OV03

:005
0x7C00:005 User calc 
01_OV04

:006
0x7C00:006 User calc 
01_OV05

:007
0x7C00:007 User calc 
01_OV06

:008
0x7C00:008 User calc 
01_OV07

Tab. 8.38: Mapping for calculation program 1

0x1B08 User calc output 02 TxPDOMap OV1

:001
0x7C01:001 User calc 
02_OV00

0x1B09 User calc output 02 TxPDOMap OV2

:001
0x7C01:001 User calc 
02_OV00

:002
0x7C01:002 User calc 
02_OV01

0x1B0A User calc output 01 TxPDOMap OV4

:001
0x7C01:001User calc 
02_OV00

:002
0x7C01:002 User calc 
02_OV01

:003
0x7C01:003 User calc 
02_OV02

:004
0x7C01:004 User calc 
02_OV03

0x1B0B User calc output 02 TxPDOMap OV8

:001
0x7C01:001 User calc 
02_OV00

:002
0x7C01:002 User calc 
02_OV01

:003
0x7C01:003 User calc 
02_OV02

:004
0x7C01:004 User calc 
02_OV03

:005
0x7C01:005 User calc 
02_OV04

:006
0x7C01:006 User calc 
02_OV05

:007
0x7C01:007 User calc 
02_OV06

:008
0x7C01:008 User calc 
02_OV07

Tab. 8.39: Mapping for calculation program 2

0x1B10 User calc output 03 TxPDOMap OV1

:001
0x7C02:001 User calc 
03_OV00

0x1B11 User calc output 03 TxPDOMap OV2

:001
0x7C02:001 User calc 
03_OV00

:002
0x7C02:002 User calc 
03_OV01

0x1B12 User calc output 03 TxPDOMap OV4

:001
0x7C02:001User calc 
03_OV00

:002
0x7C02:002 User calc 
03_OV01

:003
0x7C02:003 User calc 
03_OV02

:004
0x7C02:004 User calc 
03_OV03

0x1B13 User calc output 03 TxPDOMap OV8

:001
0x7C02:001 User calc 
03_OV00

:002
0x7C02:002 User calc 
03_OV01

:003
0x7C02:003 User calc 
03_OV02

:004
0x7C02:004 User calc 
03_OV03

:005
0x7C02:005 User calc 
03_OV04

:006
0x7C02:006 User calc 
03_OV05

:007
0x7C02:007 User calc 
03_OV06

:008
0x7C02:008 User calc 
03_OV07

Tab. 8.40: Mapping for calculation program 3
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0x1B18 User calc output 04 TxPDOMap OV1

:001
0x7C03:001 User calc 
04_OV00

0x1B19 User calc output 04 TxPDOMap OV2

:001
0x7C03:001 User calc 
04_OV00

:002
0x7C03:002 User calc 
04_OV01

0x1B1A User calc output 04 TxPDOMap OV4

:001
0x7C03:001User calc 
04_OV00

:002
0x7C03:002 User calc 
04_OV01

:003
0x7C03:003 User calc 
04_OV02

:004
0x7C03:004 User calc 
04_OV03

0x1B1B User calc output 04 TxPDOMap OV8

:001
0x7C03:001 User calc 
04_OV00

:002
0x7C03:002 User calc 
04_OV01

:003
0x7C03:003 User calc 
04_OV02

:004
0x7C03:004 User calc 
04_OV03

:005
0x7C03:005 User calc 
04_OV04

:006
0x7C03:006 User calc 
04_OV05

:007
0x7C03:007 User calc 
04_OV06

:008
0x7C03:008 User calc 
04_OV07

Tab. 8.41: Mapping for calculation program 4

0x1B20 User calc output 05 TxPDOMap OV1

:001
0x7C04:001 User calc 
05_OV00

0x1B21 User calc output 05 TxPDOMap OV2

:001
0x7C04:001 User calc 
05_OV00

:002
0x7C04:002 User calc 
05_OV01

0x1B22 User calc output 05 TxPDOMap OV4

:001
0x7C04:001User calc 
05_OV00

:002
0x7C04:002 User calc 
05_OV01

:003
0x7C04:003 User calc 
05_OV02

:004
0x7C04:004 User calc 
05_OV03

0x1B23 User calc output 05 TxPDOMap OV8

:001
0x7C04:001 User calc 
05_OV00

:002
0x7C04:002 User calc 
05_OV01

:003
0x7C04:003 User calc 
05_OV02

:004
0x7C04:004 User calc 
05_OV03

:005
0x7C04:005 User calc 
05_OV04

:006
0x7C04:006 User calc 
05_OV05

:007
0x7C04:007 User calc 
05_OV06

:008
0x7C04:008 User calc 
05_OV07

Tab. 8.42: Mapping for calculation program 5
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0x1B28 User calc output 06 and 07 TxPDOMap OV1

:001
0x7C05:001 User calc 
06_OV00

:002
0x7C06:001 User calc 
07_OV00

0x1B29 User calc output 06 and 07 TxPDOMap OV2

:001
0x7C05:001 User calc 
06_OV00

:002
0x7C05:002 User calc 
06_OV01

:003
0x7C06:001 User calc 
07_OV00

:004
0x7C06:002 User calc 
07_OV01

0x1B2A User calc output 06 and 07 TxPDOMap OV4

:001
0x7C05:001 User calc 
06_OV00

:002
0x7C05:002 User calc 
06_OV01

:003
0x7C05:003 User calc 
06_OV02

:004
0x7C05:004 User calc 
06_OV03

:005
0x7C06:001 User calc 
07_OV00

:006
0x7C06:002 User calc 
07_OV01

:007
0x7C06:003 User calc 
07_OV02

:008
0x7C06:004 User calc 
07_OV03

0x1B2B User calc output 06 and 07 TxPDOMap OV8

:001
0x7C05:001 User calc 
06_OV00

:002
0x7C05:002 User calc 
06_OV01

:003
0x7C05:003 User calc 
06_OV02

:004
0x7C05:004 User calc 
06_OV03

:005
0x7C05:005 User calc 
06_OV04

:006
0x7C05:006 User calc 
06_OV05

:007
0x7C05:007 User calc 
06_OV06

:008
0x7C05:008 User calc 
06_OV07

:009
0x7C06:001 User calc 
07_OV00

:010
0x7C06:002 User calc 
07_OV01

:011
0x7C06:003 User calc 
07_OV02

:012
0x7C06:004 User calc 
07_OV03

:013
0x7C06:005 User calc 
07_OV04

:014
0x7C06:006 User calc 
07_OV05

:015
0x7C06:007 User calc 
07_OV06

:016
0x7C06:008 User calc 
07_OV07

Tab. 8.43: Mapping for calculation programs 6 and 7

0x1B30 User calc output 08 and 09 TxPDOMap OV1

:001
0x7C07:001 User calc 
08_OV00

:002
0x7C08:001 User calc 
09_OV00

0x1B31 User calc output 08 and 09 TxPDOMap OV2

:001
0x7C07:001 User calc 
08_OV00

:002
0x7C07:002 User calc 
08_OV01

:003
0x7C08:001 User calc 
09_OV00

:004
0x7C08:002 User calc 
09_OV01
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0x1B32 User calc output 08 and 09 TxPDOMap OV4

:001
0x7C07:001 User calc 
08_OV00

:002
0x7C07:002 User calc 
08_OV01

:003
0x7C07:003 User calc 
08_OV02

:004
0x7C07:004 User calc 
08_OV03

:005
0x7C08:001 User calc 
09_OV00

:006
0x7C08:002 User calc 
09_OV01

:007
0x7C08:003 User calc 
09_OV02

:008
0x7C08:004 User calc 
09_OV03

0x1B33 User calc output 08 and 09 TxPDOMap OV8

:001
0x7C07:001 User calc 
08_OV00

:002
0x7C07:002 User calc 
08_OV01

:003
0x7C07:003 User calc 
08_OV02

:004
0x7C07:004 User calc 
08_OV03

:005
0x7C07:005 User calc 
08_OV04

:006
0x7C07:006 User calc 
08_OV05

:007
0x7C07:007 User calc 
08_OV06

:008
0x7C07:008 User calc 
08_OV07

:009
0x7C08:001 User calc 
09_OV00

:010
0x7C08:002 User calc 
09_OV01

:011
0x7C08:003 User calc 
09_OV02

:012
0x7C08:004 User calc 
09_OV03

:013
0x7C08:005 User calc 
09_OV04

:014
0x7C08:006 User calc 
09_OV05

:015
0x7C08:007 User calc 
09_OV06

:016
0x7C08:008 User calc 
09_OV07

Tab. 8.44: Mapping for calculation programs 8 and 9

0x1B38 User calc output 10 and 11 TxPDOMap OV1

:001
0x7C09:001 User calc 
10_OV00

:002
0x7C0A:001 User calc 
11_OV00

0x1B39 User calc output 10 and 11 TxPDOMap OV2

:001
0x7C09:001 User calc 
10_OV00

:002
0x7C09:002 User calc 
10_OV01

:003
0x7C0A:001 User calc 
11_OV00

:004
0x7C0A:002 User calc 
11_OV01

0x1B3A User calc output 10 and 11 TxPDOMap OV4

:001
0x7C09:001 User calc 
10_OV00

:002
0x7C09:002 User calc 
10_OV01

:003
0x7C09:003 User calc 
10_OV02

:004
0x7C09:004 User calc 
10_OV03

:005
0x7C0A:001 User calc 
11_OV00

:006
0x7C0A:002 User calc 
11_OV01

:007
0x7C0A:003 User calc 
11_OV02

:008
0x7C0A:004 User calc 
11_OV03
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0x1B3B User calc output 10 and 11 TxPDOMap OV8

:001
0x7C09:001 User calc 
10_OV00

:002
0x7C09:002 User calc 
10_OV01

:003
0x7C09:003 User calc 
10_OV02

:004
0x7C09:004 User calc 
10_OV03

:005
0x7C09:005 User calc 
10_OV004

:006
0x7C09:006 User calc 
10_OV05

:007
0x7C09:007 User calc 
10_OV06

:008
0x7C09:008 User calc 
10_OV07

:009
0x7C0A:001 User calc 
11_OV00

:010
0x7C0A:002 User calc 
11_OV01

:011
0x7C0A:003 User calc 
11_OV02

:012
0x7C0A:004 User calc 
11_OV03

:013
0x7C0A:005 User calc 
11_OV04

:014
0x7C0A:006 User calc 
11_OV05

:015
0x7C0A:007 User calc 
11_OV06

:016
0x7C0A:008 User calc 
11_OV07

Tab. 8.45: Mapping for calculation programs 10 and 11

0x1B40 User calc output 12 and 13 TxPDOMap OV1

:001
0x7C0B:001 User calc 
12_OV00

:002
0x7C0C:001 User calc 
13_OV00

0x1B41 User calc output 12 and 13 TxPDOMap OV2

:001
0x7C0B:001 User calc 
12_OV00

:002
0x7C0B:002 User calc 
12_OV01

:003
0x7C0C:001 User calc 
13_OV00

:004
0x7C0C:002 User calc 
13_OV01

0x1B42 User calc output 12 and 13 TxPDOMap OV4

:001
0x7C0B:001 User calc 
12_OV00

:002
0x7C0B:002 User calc 
12_OV01

:003
0x7C0B:003 User calc 
12_OV02

:004
0x7C0B:004 User calc 
12_OV03

:005
0x7C0C:001 User calc 
13_OV00

:006
0x7C0C:002 User calc 
13_OV01

:007
0x7C0C:003 User calc 
13_OV02

:008
0x7C0C:004 User calc 
13_OV03

0x1B43 User calc output 12 and 13 TxPDOMap OV8

:001
0x7C0B:001 User calc 
12_OV00

:002
0x7C0B:002 User calc 
12_OV01

:003
0x7C0B:003 User calc 
12_OV02

:004
0x7C0B:004 User calc 
12_OV03

:005
0x7C0B:005 User calc 
12_OV004

:006
0x7C0B:006 User calc 
12_OV05

:007
0x7C0B:007 User calc 
12_OV06

:008
0x7C0B:008 User calc 
12_OV07

:009
0x7C0C:001 User calc 
13_OV00

:010
0x7C0C:002 User calc 
13_OV01

:011
0x7C0C:003 User calc 
13_OV02

:012
0x7C0C:004 User calc 
13_OV03

:013
0x7C0C:005 User calc 
13_OV04

:014
0x7C0C:006 User calc 
13_OV05

:015
0x7C0C:007 User calc 
13_OV06

:016
0x7C0C:008 User calc 
13_OV07

Tab. 8.46: Mapping for calculation programs 12 and 13
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0x1B48 User calc output 14 and 15 TxPDOMap OV1

:001
0x7C0D:001 User calc 
14_OV00

:002
0x7C0E:001 User calc 
15_OV00

0x1B49 User calc output 14 and 15 TxPDOMap OV2

:001
0x7C0D:001 User calc 
14_OV00

:002
0x7C0D:002 User calc 
14_OV01

:003
0x7C0E:001 User calc 
15_OV00

:004
0x7C0E:002 User calc 
15_OV01

0x1B4A User calc output 14 and 15 TxPDOMap OV4

:001
0x7C0D:001 User calc 
14_OV00

:002
0x7C0D:002 User calc 
14_OV01

:003
0x7C0D:003 User calc 
14_OV02

:004
0x7C0D:004 User calc 
14_OV03

:005
0x7C0E:001 User calc 
15_OV00

:006
0x7C0E:002 User calc 
15_OV01

:007
0x7C0E:003 User calc 
15_OV02

:008
0x7C0E:004 User calc 
15_OV03

0x1B4B User calc output 14 and 15 TxPDOMap OV8

:001
0x7C0D:001 User calc 
14_OV00

:002
0x7C0D:002 User calc 
14_OV01

:003
0x7C0D:003 User calc 
14_OV02

:004
0x7C0D:004 User calc 
14_OV03

:005
0x7C0D:005User calc 
14_OV004

:006
0x7C0D:006 User calc 
14_OV05

:007
0x7C0D:007 User calc 
14_OV06

:008
0x7C0D:008 User calc 
14_OV07

:009
0x7C0E:001 User calc 
15_OV00

:010
0x7C0E:002 User calc 
15_OV01

:011
0x7C0E:003 User calc 
15_OV02

:012
0x7C0E:004User calc 
15_OV03

:013
0x7C0E:005 User calc 
15_OV04

:014
0x7C0E:006 User calc 
15_OV05

:015
0x7C0E:007 User calc 
15_OV06

:016
0x7C0E:008 User calc 
15_OV07

Tab. 8.47: Mapping for calculation programs 14 and 15

0x1B50 User calc output 16 and 17 TxPDOMap OV1

:001
0x7C0F:001 User calc 
16_OV00

:002
0x7C10:001 User calc 
17_OV00

0x1B51 User calc output 16 and 17 TxPDOMap OV2

:001
0x7C0F:001 User calc 
16_OV00

:002
0x7C0F:002 User calc 
16_OV01

:003
0x7C10:001 User calc 
17_OV00

:004
0x7C10:002 User calc 
17_OV01
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0x1B52 User calc output 16 and 17 TxPDOMap OV4

:001
0x7C0F:001 User calc 
16_OV00

:002
0x7C0F:002 User calc 
16_OV01

:003
0x7C0F:003 User calc 
16_OV02

:004
0x7C0F:004 User calc 
16_OV03

:005
0x7C10:001 User calc 
17_OV00

:006
0x7C10:002 User calc 
17_OV01

:007
0x7C10:003 User calc 
17_OV02

:008
0x7C10:004 User calc 
17_OV03

0x1B53 User calc output 16 and 17 TxPDOMap OV8

:001
0x7C0F:001 User calc 
16_OV00

:002
0x7C0F:002 User calc 
16_OV01

:003
0x7C0F:003 User calc 
16_OV02

:004
0x7C0F:004 User calc 
16_OV03

:005
0x7C0F:005User calc 
16_OV004

:006
0x7C0F:006 User calc 
16_OV05

:007
0x7C0F:007 User calc 
16_OV06

:008
0x7C0F:008 User calc 
16_OV07

:009
0x7C10:001 User calc 
17_OV00

:010
0x7C10:002 User calc 
17_OV01

:011
0x7C10:003 User calc 
17_OV02

:012
0x7C10:004User calc 
17_OV03

:013
0x7C10:005 User calc 
17_OV04

:014
0x7C10:006 User calc 
17_OV05

:015
0x7C10:007 User calc 
17_OV06

:016
0x7C10:008 User calc 
17_OV07

Tab. 8.48: Mapping for calculation programs 16 and 17

0x1B58 User calc output 18 and 19 TxPDOMap OV1

:001
0x7C11:001 User calc 
18_OV00

:002
0x7C12:001 User calc 
19_OV00

0x1B59 User calc output 18 and 19 TxPDOMap OV2

:001
0x7C11:001 User calc 
18_OV00

:002
0x7C11:002 User calc 
18_OV01

:003
0x7C12:001 User calc 
19_OV00

:004
0x7C12:002 User calc 
19_OV01

0x1B5A User calc output 18 and 19 TxPDOMap OV4

:001
0x7C11:001 User calc 
18_OV00

:002
0x7C11:002 User calc 
18_OV01

:003
0x7C11:003 User calc 
18_OV02

:004
0x7C11:004 User calc 
16_OV03

:005
0x7C12:001 User calc 
19_OV00

:006
0x7C12:002 User calc 
19_OV01

:007
0x7C12:003 User calc 
19_OV02

:008
0x7C12:004 User calc 
17_OV03
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0x1B5B User calc output 18 and 19 TxPDOMap OV8

:001
0x7C11F:001 User calc 
18_OV00

:002
0x7C11:002 User calc 
18_OV01

:003
0x7C11:003 User calc 
18_OV02

:004
0x7C11:004 User calc 
18_OV03

:005
0x7C11:005User calc 
18_OV004

:006
0x7C11:006 User calc 
18_OV05

:007
0x7C11:007 User calc 
18_OV06

:008
0x7C11:008 User calc 
18_OV07

:009
0x7C12:001 User calc 
19_OV00

:010
0x7C12:002 User calc 
19_OV01

:011
0x7C12:003 User calc 
19_OV02

:012
0x7C12:004User calc 
19_OV03

:013
0x7C12:005 User calc 
19_OV04

:014
0x7C12:006 User calc 
19_OV05

:015
0x7C12:007 User calc 
19_OV06

:016
0x7C12:008 User calc 
19_OV07

Tab. 8.49: Mapping for calculation programs 18 and 19

8.3.1.9 Example of TxPDO mapping

In object 0x1C13, it is selected which PDOs are to be transferred. The PDO mapping objects are selected. The selection 
process takes place before switching from PreOP to SafeOP mode.

Example 1: Startup procedure to output distance 1 from channel 1 (01DIST1).

● Distance 1 is expressed in 0x6000. In order to transfer 0x6000 in the PDO, the PDO mapping object 0x1A00 must be 
selected in 0x1C13.

Object Value Description

0x1C13:00 0x00 clear sm pdos (0x1C13)

0x1C13:01 0x1A00 download pdo 0x1C13:01 index

0x1C13:00 0x01 download pdo 0x1C13 count

Example 2: Startup procedure to output distance 1, the exposure time and the encoders.

● Distance 1 is expressed in 0x6000. In order to transfer 0x6000 in the PDO, the PDO mapping object 0x1A00 must be 
selected in 0x1C13.

● The shutter speed is expressed in 0x6030. In order to transfer 0x6030 in the PDO, PDO mapping object 0x1A80 must 
be selected in 0x1C13.

● Encoder 1 is output in 0x6050, encoder 2 in 0x6051 and encoder 3 in 0x6052. The process data is summarized in 
0x1AC0, for transfer in the PDO, it must be selected in 0x1C13.

Object Value Description

0x1C13:00 0x00 clear sm pdos (0x1C13)

0x1C13:01 0x1A00 download pdo 0x1C13:01 index

0x1C13:02 0x080 download pdo 0x1C13:02 index

0x1C13:03 0x1AC0 download pdo 0x1C13:03 index

0x1C13:00 0x03 (3) download pdo 0x1C13 count

8.3.1.10 Object 1C00h: Synchronous Manager Type

1C00 RECORD Sync manager type ro

Sub-indices
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0 VAR Number of entries 4 Uint8 ro

1 VAR Sync manager 1 0x01 Uint8 ro

2 VAR Sync manager 2 0x02 Uint8 ro

3 VAR Sync manager 3 0x03 Uint8 ro

4 VAR Sync manager 4 0x04 Uint8 ro

8.3.1.11 Object 1C12h: RxPDO Assign

1C12 ARRAY RxPDO assign rw

Sub-indices

0 VAR Number of entries 0 Uint8 ro

No RxPDOs can be selected because none are present. The object is implemented as a dummy to enable the EtherCAT 
master to set the RxPDOs to 0.

8.3.1.12 Object 1C13h: TxPDO Assign

1C13 ARRAY TxPDO-Assign rw

Sub-indices

0 VAR Number of entries n Uint8 rw

1 VAR Sub-index 001 0x1A00 Uint16 rw

2 VAR Sub-index 002 Uint16 rw

... rw

n VAR Sub-index n Uint16 rw

Object for selecting the PDOs (TxPDO maps), see Chap. 8.3.1.7, see Chap. 8.3.1.8.

8.3.1.13 Object 1C32h: Sync manager output parameters

See description of input parameters, see Chap. 8.3.1.14.

8.3.1.14 Object 1C33h: Sync manager input parameters

1C33 RECORD SM input parameter ro

Sub-indices

0 VAR Number of entries 9 Uint8 ro

1 VAR Synchronization type x Uint16 ro

2 VAR Cycle time x Uint32 ro

4 VAR Synchronization types supported 0x4007 Uint16 ro

5 VAR Minimum cycle time 1250000 Uint32 ro

6 VAR Calc and copy time x Uint32 ro

8 VAR Get cycle time x Uint16 rw

9 VAR Delay time x Uint32 ro

0C VAR Cycle time too small counter x Uint16 ro

20 VAR Sync error x BOOL ro

● Synchronization type: currently specified synchronization type, see Tab. 8.50
● Cycle time: cycle time currently set in ns

○ Free run: cycle time derived from the measuring rate,
○ SM2, SM3: cycle time derived from the measuring rate,
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○ Sync0 synchronization: the Sync0 cycle time set by the master
● Supported synchronization types:

○ Freerun
○ SM2 / SM3
○ Sync0 Synchronization

● Minimum cycle time: The minimum cycle time is derived from the maximum measuring rate and is 125 µs for IFD2410 
or IFD2411 and 40 µs for IFD2415.

● Calc and Copy Time: The Calc and Copy time is the time after the input latch (input data are available in the slave) until 
the input data is copied into the Sync-Manager-3 area (transfer of the data to Industrial Ethernet). The Calc and Copy 
Time from 0x1C33 is only calculated if the Distributed Clocks are enabled. The value is recalculated each time it is 
read. Since the sensor does not have output data, the Calc and copy time of 0x1C32 always returns to 0.

● Delay time: The delay time is the hardware-related delay until the input latch is reached.

The delay time from 0x1C33 is only calculated if the Distributed Clocks are activated. The value is recalculated each time 
it is read. Since the sensor does not have output data, the Delay time from 0x1C32 always returns to 0.

● Cycle Time Too Small Counter: This counter is incremented if the cycle time is too low, so that the input data could not 
be provided for the next SM event.

● Sync error
○ 0: No errors.
○ 1: A synchronization occurred. The Cycle Time Too Small Counter has been incremented.

The set synchronization depends on the combination of 0x1C33:001 and 0x1C32:001. The synchronization changes dur­
ing a transition from the PreOP state to the SafeOP state. If the combination is invalid, an error message is displayed 
when the state is changed. Process data communication will then not be possible.

0x1C32 Synchronization Type 0x1C33 Synchronization Type Synchronization

0x00 0x00 Free Run

0x01 0x22 SM2

0xyy 0x01 SM3

0x02 0x02 Sync0

Tab. 8.50: Example synchronization

An activation of the Distributed Clocks does not automatically change the Sync0 mode. The synchronization can only be 
changed by writing the objects 0x1C32 and 0x1C33.

8.3.2 Manufacturer-specific objects

8.3.2.1 Overview

Index 
(h)

Name IFD2410 IFD2411 IFD2415 Description

3001 User level • • • Login, logout, change password

3005 Controller information • • • Information on the IFD241x (further)

3011 Correction ch 1 • • • Dark referencing/dark correction

3020 Basic settings • • • Load, save, factory setting

3021 Preset settings • • •

3022 Measurement settings • • • Measurement settings

303F Sensor error • • • Error IFD241x Channel 1

3101 Reset • • • Reboot IFD241x

3105 Factory reset • • • Factory Settings

3107 Counter reset • • • Counter reset

3133 LED on/off ch 1 • • • LED light source channel 1

3150 Sensor ch 1 • • • Error IFD241x channel 1

3152 Select sensor • Sensor selection
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Index 
(h)

Name IFD2410 IFD2411 IFD2415 Description

3153 Sensor table • Sensor table

3156 Multilayer options ch 1 • • •

3161 Peak position ch 1 • • • Peak selection channel 1

3162 Peak options ch 1 • • • Peak options channel 1

31B0 Digital interfaces • • • Digital interfaces

31B1 Enable output • • • Interface selection

31B2 Outhold • • • Error handling

31B3 Outreduce settings • • • Data reduction

31D0 Analog output • • • Analog output, scaling

31F3 Switching output 1 • • Switching output 1/2

31F4 Switching output 2 • •

31F5 RS422 output • • • Data output with RS422

3250 Shutter mode ch 1 • • • Exposure mode channel 1

3251 Measuring rate • • • Measuring rate

34A0 Keylock • • • Lock key on IFD241x

35A0 Encoder • • • Encoder settings

35B0 Trigger settings • • • Trigger settings

35B1 Synchronization • • • Synchronization, terminating resistor

3711 Region of interest ch 1 • • • Masking the region of interest

3800 Material info and edit • • • Material information

3802 Materials table edit • • • Edit materials table

3803 Materials table • • • Materials present in the materials table

3804 Material selection ch 1 • • • Select material

39FF- 
3A09

Mastering y • • • Master value, mastering

3A10- 
3A12

Statistic y • • • Statistics

3C00- 
3C09

Comp y ch 1 • • • Measured value calculation Channel 1

3CBF Sys signals • • •

3E00 User calc • • •

Note Reading and writing the manufacturer-specific objects can cause an error if invalid entries are made. 
These errors are listed in the SDO abort codes, see Chap. 8.5. If an error occurs while writing a value, 
you may be able to retrieve error details in object 303F.

8.3.2.2 Object 3001h: User level

3001 RECORD User level

Sub-indices

0 VAR Number of entries 7 Uint8 ro

1 VAR Actual user x Uint8 ro

2 VAR Login Visible string wo

3 VAR Logout FALSE BOOL rw
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Sub-indices

0 VAR Number of entries 7 Uint8 ro

1 VAR Error number x Uint16 ro

2 VAR Error description x Visible string ro

For more information, please refer to the Error Messages section.

● Sensor error number: Outputs the error during communication
● Sensor error description: Error as plain text

8.3.2.9 Object 3101h: Reset

3101 VAR Reset FALSE BOOL rw

The IFD241x is restarted.

8.3.2.10 Object 3105h: Factory settings

3105 VAR Factory reset BOOL wo

Complete reset to factory settings. Corresponds to the SETDEFAULT ALL command.

8.3.2.11 Object 3107h: Counter reset

3107 RECORD Counter reset ro

Sub-indices

0 VAR Number of entries 2 Uint8 ro

1 VAR Reset timestamp BOOL wo

2 VAR Reset counter BOOL wo

Setting sub-index 1 to 1 will reset the timestamp (0x7001). Setting sub-index 2 to 1 will reset the measurement counter 
(0x7000).

8.3.2.12 Object 3133h: LED light source Channel 1

3133 RECORD LED on/off ch1 ro

Sub-indices

0 VAR Number of entries 2 Uint8 ro

1 VAR LED on/off x BOOL rw

2 VAR LED source x Uint8 rw

LED on/off:

● 0 – Off
● 1 – On

Permits switching the LED light source on or off and is equivalent to the LED command.

8.3.2.13 Object 3150h: Error IFD241x Channel 1

3150 RECORD Sensor ch1 ro

Sub-indices
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0 VAR Number of entries 3 Uint8 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

Further details can be found in the Sensor, see Chap. 18.3.4 section.

8.3.2.14 Object 3152h: Sensor selection Channel 1

Object is valid for the IFD2411.

3152 RECORD Select sensor ch1 ro

Sub-indices

0 VAR Number of entries 4 Uint8 ro

1 VAR Select sensor Uint8 rw

2 VAR Sensor name IFS24xx-xx Visible string ro

3 VAR Measurement range xx.xxxxxx FLOAT32 ro

4 VAR Sensor serial no. xxxxxxxx Visible string ro

Further details can be found in the Select sensor, see Chap. 18.3.4 section.

8.3.2.15 Object 3153h: Sensor table

Object is valid for the IFD2411.

3153 RECORD Select table ch1 ro

Sub-indices

0 VAR Number of entries 6 Uint8 ro

1 VAR Position Uint8 rw

2 VAR Get next position BOOL ro

3 VAR Get previous position BOOL ro

4 VAR Sensor name IFS24xx-xx Visible string ro

5 VAR Measurement range xx.xxxxxx FLOAT32 ro

6 VAR Sensor serial no. xxxxxxxx Visible string ro

8.3.2.16 Object 3156h: Multilayer options for Channel 1

3156 RECORD Multilayer options ch1 ro

Sub-indices

0 VAR Number of entries 6 Uint8 ro

1 VAR Peak count Uint32 rw

2 VAR Disable refractivity correction FALSE BOOL rw

Includes the options for thickness and multilayer measurements.

Sub-index 1 corresponds to the PEAKCOUNT command.

Sub-index 2 corresponds to the REFRACCORR command.

Disable refractivity correction: Disables the refractivity correction
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8.3.2.17 Object 3161h: Peak selection Channel 1

3161 VAR Peak position 0 Uint8 rw

The peak/peaks that is/are evaluated in distance/thickness measurement mode can be defined using this command.

Standard: first peak / first and second peak

In order to receive transparent measuring results, the standard setting should only be changed where absolutely required.

0 first and last peak

1 second-last and last peak

2 first and second peak

3 highest and second highest peak

8.3.2.18 Object 3162h: Peak options Channel 1

3162 RECORD Peak options ch1 ro

Subindices

0 VAR Number of entries 2 Uint8 ro

1 VAR Min threshold FLOAT32 rw

2 VAR Peak modulation FLOAT32 rw

Min threshold: Peak detection threshold, corresponds to the MIN_THRESHOLD command.

8.3.2.19 Object 31B0h: Digital interfaces

31B0 RECORD Digital interfaces ro

Sub-indices

0 VAR Number of entries 2 Uint8 ro

2 VAR RS422 baud rate x Uint32 rw

Sub-index 2 is equivalent to the BAUDRATE command. Only the preset baud rates can be specified:

RS422 baud rate: 9600, 115200, 230400, 460800, 691200, 921600, 1500000, 2000000, 3500000, 4000000

8.3.2.20 Object 31B1h: Interface selection

31B1 RECORD Enable output ro

Sub-indices

0 VAR Number of entries 5 Uint8 ro

1 VAR RS422 x BOOL rw

3 VAR Analog out BOOL rw

4 VAR Switching outputs BOOL rw

5 VAR Industrial Ethernet BOOL rw

Corresponds to the OUTPUT command. Parallel output of measured values via the respective interface can be switched 
on and off.

8.3.2.21 Object 31B2h: troubleshooting

31B2 RECORD Outhold ro

Sub-indices
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0 VAR Number of entries 2 Uint8 ro

1 VAR Error handling type Uint8 rw

2 VAR Error handling values Uint32 rw

8.3.2.22 Object 31B3h: Data reduction

31B3 RECORD Outreduce settings ro

Sub-indices

0 VAR Number of entries 3 Uint8 ro

2 VAR Reduction analog BOOL rw

3 VAR Reduction RS422 BOOL rw

4 Reduction factor Uint32 rw

8.3.2.23 Object 31D0h: Analog output

31D0 RECORD Analog output ro

Sub-indices

0 VAR Number of entries 55 Uint8 ro

1 VAR Analog output x Uint8 rw

2 VAR Analog signal x Uint32 rw

4 VAR Type of scaling x Uint8 rw

5 VAR Two-point-scaling start x.x FLOAT32 rw

6 VAR Two-point-scaling end x.x FLOAT32 rw

50 VAR Available signals part 0 Visible string ro

51 VAR Available signals part 1 Visible string ro

52 VAR Available signals part 2 Visible string ro

53 VAR Available signals part 3 Visible string ro

54 VAR Available signals part 4 Visible string ro

55 VAR Available signals part 5 Visible string ro

Further details can be found in the Analog output, see Chap. 18.3.15 section.

Analog output:

● 0 - voltage 0 … 5 V
● 1 - voltage 0 … 10 V
● 7 - current 4 … 20 mA

Signal: Data can only be selected in accordance with the selected measuring program – for distance measurements, only 
distance 1 can be selected.

You can, for example, select 01DIST1. Available signals lists the available signals.

Type of scaling:

● 0 - Standard scaling
● 1 - Two-point scaling

8.3.2.24 Object 31F3h: Switching output 1

Object is valid for IFD2410/2415.

31F3 RECORD Switching output ro

Sub-indices
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51 VAR RS422 available signals part 1 FLOAT32 ro

...

63 VAR RS422 available signals part 12 FLOAT32

81 VAR Outputinfo RS422 part 0 Visible string ro

82 VAR Outputinfo RS422 part 1 Visible string ro

...

93 VAR Outputinfo RS422 part 12 Visible string ro

8.3.2.26 Object 3250h: Exposure mode Channel 1

3250 RECORD Shutter mode ch1

Sub-indices

0 VAR Number of entries 4 Uint8 ro

1 VAR Shutter mode x Uint8 rw

3 VAR Shutter time 1 x.xx FLOAT32 rw

4 VAR Shutter time 2 x.xx FLOAT32 rw

Further details can be found in the Exposure mode, see Chap. 6.2.5, Exposure modes, see Chap. 18.3.9.4 and Exposure 
time sections, see Chap. 18.3.9.6.

Shutter mode:

● 1 - Measurement mode
● 2 - Manual mode
● 3 - Two-time mode alternating
● 4 - Two-time mode automatic

Object 3250h includes the exposure settings for channel 2.

8.3.2.27 Object 3251h: Measuring rate

3251 RECORD Measuring rate FLOAT32 rw

Further details can be found in the Measuring rate, see Chap. 18.3.9.5 section.

8.3.2.28 Object 34A0h: Keylock

34A0 RECORD Keylock ro

Sub-indices

0 VAR Number of entries 2 Uint8 ro

1 VAR Mode 0 Uint8 rw

2 VAR Key lock countdown [min] 0 Uint8 rw

Mode:

● 0 - Inactive
● 1 - Active
● 2 - Automatic mode / Active after delay

8.3.2.29 Object 35A0h: Encoder

Encoder 2/3 is possible with IFD2410/2415.

35A0 RECORD RS422 output ro
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Sub-indices

0 VAR Number of entries 17 Uint8 ro

1 VAR Encoder 1 reference signal Uint8 rw

2 VAR Encoder 1 interpolation Uint8 rw

3 VAR Encoder 1 initial value Uint32 rw

4 VAR Encoder 1 maximum value Uint32 rw

5 VAR Encoder 1 set value BOOL wo

6 VAR Encoder 2 reference signal Uint8 rw

7 VAR Encoder 2 interpolation Uint8 rw

8 VAR Encoder 2 initial value Uint32 rw

9 VAR Encoder 2 maximum value Uint32 rw

10 VAR Encoder 2 set value BOOL wo

11 VAR Encoder 3 reference signal Uint8 rw

12 VAR Encoder 3 interpolation Uint8 rw

13 VAR Encoder 3 initial value Uint32 rw

14 VAR Encoder 3 maximum value Uint32 rw

15 VAR Encoder 3 set value BOOL wo

16 VAR Set encoder Uint8 wo

17 VAR Reset encoder Uint8 wo

Further details can be found in the section Encoder inputs, see Chap. 6.1.2 and Encoders, see Chap. 18.3.6.

Encoder reference signal:

● 0 - None, the encoder’s reference marker has no effect
● 1 - One, specified once
● 3 - Ever, set for all markers

Encoder interpolation:

● 1 - Single interpolation
● 2 - Dual interpolation
● 3 - Quadruple interpolation

Encoder initial value:

0 … 232-1

Encoder maximal value:

0 … 232-1

8.3.2.30 Object 35B0 triggering

35B0 RECORD Trigger ro

Sub-indices

0 VAR Number of entries 11 Uint8 ro

1 VAR Trigger at Uint8 rw

2 VAR Trigger source Uint8 rw

3 VAR Trigger mode Uint8 rw

4 VAR Trigger level Uint8 rw

5 VAR Trigger count type Uint8 rw

6 VAR Trigger count value Uint16 rw

7 VAR Trigger software BOOL ro
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8 VAR Trigger encoder minimum Uint32 rw

9 VAR Trigger encoder maximum Uint32 rw

10 VAR Trigger encoder step size Uint32 rw

11 VAR MFI level Uint8 rw

8.3.2.31 Object 35B1 synchronization

35B1 RECORD Synchronization ro

Sub-indices

0 VAR Number of entries 2 Uint8 ro

1 VAR Sync mode Uint8 rw

2 VAR Termination BOOL rw

8.3.2.32 Object 3711h: Masking the region of interest Channel 1

3711 RECORD Region of interest ch1

Sub-indices

0 VAR Number of entries 12 Uint8 ro

1 VAR Region of interest start x Uint16 rw

2 VAR Region of interest end x Uint16 rw

Further details can be found in the section Masking the region of interest, see Chap. 6.2.4, see Chap. 18.3.9.7.

8.3.2.33 Object 3800h: Material information

3800 RECORD Material info and edit

Sub-indices

0 VAR Number of entries 7 Uint8 ro

1 VAR Name xxxxx Visible string rw

2 VAR Description xxxxxx Visible string rw

3 VAR Type of refraction xx Uint8 rw

4 VAR nd value x.xxxx FLOAT32 rw

5 VAR nF value x.xxxx FLOAT32 rw

6 VAR nC value x.xxxx FLOAT32 rw

7 VAR Abbe number x.xxxx FLOAT32 rw

Further details can be found in the section Materials database, see Chap. 6.2.8, see Chap. 18.3.10.

Material name: Currently selected material for a thickness measurement

Material description: Description of the currently selected material

nd, nf and nC: Refractive index of the currently selected material at 587 nm, 486 nm and 656 nm

Abbe number: Abbe number for the currently selected material

In Professional mode, the current material can also be edited here. Specified settings are saved immediately.

8.3.2.34 Object 3802h: Edit materials table

3802 RECORD Materials table edit

Sub-indices
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0 VAR Number of entries 4 Uint8 ro

1 VAR Material delete x Visible string wo

2 VAR Reset materials x BOOL wo

3 VAR New material x BOOL wo

4 VAR Select material for edit Visible string rw

Material delete: Specify the name of a material to be deleted from the materials table

Reset materials: Resets the materials table to the factory settings

New material: Creates a new material in the materials table. The newly created material ("New material") must then be 
edited in object 3800h "Material info".

Sub-index 4 selects the material that is to be edited in object 0x3800.

8.3.2.35 Object 3803h: Existing materials

3803 RECORD Materials table

Sub-indices

0 VAR Number of entries 5 Uint8 ro

1 VAR Existing materials part 0 Visible string ro

2 VAR Existing materials part 1 Visible string ro

3 VAR Existing materials part 2 Visible string ro

4 VAR Existing materials part 3 Visible string ro

5 VAR Existing materials part 4 Visible string ro

Provides a list of all available materials.

8.3.2.36 Object 3804h: Select material for Channel 1

3804 RECORD Material selection ch1

Sub-indices

0 VAR Number of entries 1 Uint8 ro

1 VAR Material 1 xx Visible string rw

8.3.2.37 Object 3A00h: Mastering, Zeroing

3A00 RECORD Master 1

Sub-indices

0 VAR Number of entries 55 Uint8 ro

1 VAR Enable xx BOOL rw

2 VAR Signal xx Visible string rw

4 VAR Set/reset xx BOOL rw

5 VAR Value xx FLOAT32 rw

50 VAR Available signals part 0 Visible string ro

51 VAR Available signals part 1 Visible string ro

52 VAR Available signals part 2 Visible string ro

53 VAR Available signals part 3 Visible string ro

54 VAR Available signals part 4 Visible string ro

55 VAR Available signals part 5 Visible string ro
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Mastering or zeroing a signal; there are 10 of these objects (3A00h and 3A09). Sub-index 2 specifies which signal is to be 
mastered. Sub-index 4 corresponds to the MASTER command.

8.3.2.38 Object 3A10h: Statistics

3A10 RECORD Statistic 1

Sub-indices

0 VAR Number of entries 55 Uint8 ro

1 VAR Enable BOOL rw

2 VAR Signal Visible string rw

4 VAR Infinite BOOL rw

5 VAR Depth Uint16 rw

6 VAR Reset BOOL wo

50 VAR Available signals part 0 Visible string

51 VAR Available signals part 1 Visible string

52 VAR Available signals part 2 Visible string

53 VAR Available signals part 3 Visible string

54 VAR Available signals part 4 Visible string

55 VAR Available signals part 5 Visible string

The objects 3A10h to 3A12h generate three statistics signals.

Sub-index 50 ... 55 corresponds to the command META_STATISTICSIGNAL.

Subindex 6 corresponds to the STATISTIC command.

3 signals are generated for each activated statistics object. These signals are listed in object 0x3E00. The statistics func­
tion can also be applied to user signals.

Example: You want distance 1 (channel 1) to output the minimum and the maximum measured values using all previous 
distance values.

Activating a statistics object

3A10:01(Enable) to TRUE. Distance 1 (01DIST1) is selected as signal by default. If you would like to display statistics for 
a different signal, you will need to select the required signal in sub-index 2.

● Settings for all previous distance values 3A10:04 (Infinite) to True (STATISTICSIGNAL – INFINITE)

Assigning a user-defined signal to the PDO

The newly created signal names are listed in object 0x3E00h:

The minimum distance is output in 0x7C00h and the maximum distance is output in 0x7C02h.

Select PDO

UserCalcOutput01 – 0x7C00h is selected with object 1B00h, and 0x7C02h is output with object 1B10h

Extract from TxPDO mapping, see Chap. 8.3.1.7:
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1B00 UserCalc01 TxPDOMap

UserCalcOutput01 0x7C00

1B08 UserCalc02 TxPDOMap

UserCalcOutput02 0x7C01

1B10 UserCalc03 TxPDOMap

UserCalcOutput03 0x7C02

Before the PreOp to SafeOp, 0x1C13h, 0x1B00h and 0x1B10h must therefore be selected:

0x00 (0)1B00 clear sm pdos (0x1C13)

0x1B00 (6912) download pdo 0x1C13:01 index

0x1B10 (6928) download pdo 0x1C13:02 index

0x02 (2) download pdo 0x1C13 count

8.3.2.39 Object 3C00h: Measured value calculation Channel 1

3C00 RECORD Comp y ch1

Sub-indices

0 VAR Number of entries 55 Uint8 ro

1 VAR Type Uint8 rw

2 VAR Name1 Visible string rw

4 VAR Signal1 Visible string rw

5 VAR Signal2 Visible string rw

13 VAR Factor1 FLOAT32 rw

14 VAR Factor2 FLOAT32 rw

17 VAR Offset FLOAT32 rw

18 VAR Parameter Uint32 rw

50 VAR Available signals part 0 Visible string ro

51 VAR Available signals part 1 Visible string ro

52 VAR Available signals part 2 Visible string ro

53 VAR Available signals part 3 Visible string ro

54 VAR Available signals part 4 Visible string ro

55 VAR Available signals part 5 Visible string ro

Objects 3C00h to 3C09 generate 10 calculation modules for channel 1.

Type:

● 1 - Moving average (MOVING)
● 2 - Recursive average (RECURSIVE)
● 3 - Median (MEDIAN)
● 4 - Calculating two signals (CALC)

As soon as the type is changed, default settings are loaded for the selected type. You can only select signals from the 
corresponding channel.

Depending on the type, all other object entries have different meanings:

● Moving average (MOVING):

4 Signal1 Signal to which the filter is to be applied (default 01DIST1)

18 Param1 Averaging value (default: 2)
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Value range for Param1: 2|4|8|16|32|64|128|256|512|1024|2048|4096

● Recursive average (RECURSIVE):

4 Signal1 Signal to which the filter is to be applied (default 01DIST1)

18 Param1 Averaging value (default: 2)

Value range for Param1: 2 ... 32000

● Median (MEDIAN):

4 Signal1 Signal to which the filter is to be applied (default 01DIST1)

18 Param1 Averaging value (default: 3)

Value range for Param1: 3|5|7|9

● Calc / Calculation of two signals (CALC):

2 Name Name of the generated signal

4 Signal1 (default chx: 01DIST1)

5 Signal2 (default chx: 01DIST2)

13 Factor1 (default chx/sys: -1.0)

14 Factor2 (default chx/sys: 1.0)

18 Offset (default chx/sys: 0.0)

(<factor1> * <signal1>) + (<factor2> * <signal2>) + <offset>

Value range for offset (mm): -2147.0 ... 2147.0

i The object index determines the order of processing and corresponds to the ID parameter of the ASCII 
command.

Example: Signal 01DIST1 is to be filtered using a median filter and an average value filter; the sequence is median filter 
first, then average value filter.

0x2C00:

1 Type 3 (median)

4 Signal1 01DIST1

18 Param1 <Averaging value>

0x2C01:

1 Type 2 (Recursive average)

4 Signal1 01DIST1

18 Param1 <Averaging value>

Filters can also be applied to user signals.

8.3.2.40 Object 3CBFh: Sys Signals

3CBF RECORD Sys signals

Sub-indices

0 VAR Number of entries 2 Uint8 ro

1 VAR Range lower FLOAT32 rw

2 VAR Range upper FLOAT32 rw

EtherCAT documentation

confocalDT IFD2410/2411/2415 Page 129





● 0x6003 contains Distance 4 (DIST4),
● 0x6004 contains Distance 5 (DIST5) and
● 0x6005 contains Distance 6 (DIST6).

8.4.2 Object 6010, 6011: Intensity

6010 RECORD Channel 1 Intensity 1

Sub-indices

0 Number of entries 8 Uint8 ro

1 Channel 1 intensity 1_OV00 Uint32 ro

2 Channel 1 intensity 1_OV01 Uint32 ro

3 Channel 1 intensity 1_OV02 Uint32 ro

4 Channel 1 intensity 1_OV03 Uint32 ro

5 Channel 1 intensity 1_OV04 Uint32 ro

6 Channel 1 intensity 1_OV05 Uint32 ro

7 Channel 1 intensity 1_OV06 Uint32 ro

8 Channel 1 intensity 1_OV07 Uint32 ro

Object 0x6011 contains the value for the second intensity value Intensity 2 of DIST2.

For IFD2415, there are the additional objects for additional intensity values

● 0x6012 contains Intensity 3 (DIST3),
● 0x6013 contains Intensity 4 (DIST4),
● 0x6014 contains Intensity 5 (DIST5) and
● 0x6015 contains Intensity 6 (DIST6).

8.4.3 Object 6030: Exposure time

6030 RECORD Channel 1 Shutter

Sub-indices

0 Number of entries 8 Uint8 ro

1 Channel 1 shutter_OV00 Uint32 ro

2 Channel 1 shutter_OV01 Uint32 ro

3 Channel 1 shutter_OV02 Uint32 ro

4 Channel 1 shutter_OV03 Uint32 ro

5 Channel 1 shutter_OV04 Uint32 ro

6 Channel 1 shutter_OV05 Uint32 ro

7 Channel 1 shutter_OV06 Uint32 ro

8 Channel 1 shutter_OV07 Uint32 ro

8.4.4 Object 6050, 6051, 6052: Encoder

6050 RECORD Channel 1 encoder 1

Sub-indices
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0 Number of entries 8 Uint8 ro

1 Channel 1 encoder 1_OV00 Uint32 ro

2 Channel 1 encoder 1_OV01 Uint32 ro

3 Channel 1 encoder 1_OV02 Uint32 ro

4 Channel 1 encoder 1_OV03 Uint32 ro

5 Channel 1 encoder 1_OV04 Uint32 ro

6 Channel 1 encoder 1_OV05 Uint32 ro

7 Channel 1 encoder 1_OV06 Uint32 ro

8 Channel 1 encoder 1_OV07 Uint32 ro

Object 0x6051 contains the values for encoder 2.

Object 0x6052 contains the values for encoder 3.

8.4.5 Object 6060: Peak symmetry

The object is valid for the IFD2415.

6060 RECORD Channel 1 peak symmetry

Sub-indices

0 Number of entries 8 Uint8 ro

1 Channel 1 peak symmetry 1_OV00 Uint32 ro

2 Channel 1 peak symmetry 1_OV01 Uint32 ro

3 Channel 1 peak symmetry 1_OV02 Uint32 ro

4 Channel 1 peak symmetry 1_OV03 Uint32 ro

5 Channel 1 peak symmetry 1_OV04 Uint32 ro

6 Channel 1 peak symmetry 1_OV05 Uint32 ro

7 Channel 1 peak symmetry 1_OV06 Uint32 ro

8 Channel 1 peak symmetry 1_OV07 Uint32 ro

Object 0x6060 contains the peak symmetry of DIST1.

The following objects contain additional symmetry values

● 0x6061 contains Peak symmetry 2 (DIST2),
● 0x6062 contains Peak symmetry 3 (DIST3),
● 0x6063 contains Peak symmetry 4 (DIST4),
● 0x6064 contains Peak symmetry 5 (DIST5),
● 0x6065 contains Peak symmetry 6 (DIST6).

8.4.6 Object 7000: Measurement counter

7000 RECORD Counter

Sub-indices

0 Number of entries 8 Uint8 ro

1 Counter_OV00 Uint32 ro

2 Counter_OV01 Uint32 ro

3 Counter_OV02 Uint32 ro

4 Counter_OV03 Uint32 ro
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5 Counter_OV04 Uint32 ro

6 Counter_OV05 Uint32 ro

7 Counter_OV06 Uint32 ro

8 Counter_OV07 Uint32 ro

8.4.7 Object 7001: Timestamp

7001 RECORD Time stamp

Sub-indices

0 Number of entries 8 Uint8 ro

1 Time stamp_OV00 Uint32 ro

2 Time stamp_OV01 Uint32 ro

3 Time stamp_OV02 Uint32 ro

4 Time stamp_OV03 Uint32 ro

5 Time stamp_OV04 Uint32 ro

6 Time stamp_OV05 Uint32 ro

7 Time stamp_OV06 Uint32 ro

8 Time stamp_OV07 Uint32 ro

8.4.8 Object 7002: Measuring rate

7002 RECORD Frequency

Sub-indices

0 Number of entries 8 Uint8 ro

1 Frequency_OV00 Uint32 ro

2 Frequency_OV01 Uint32 ro

3 Frequency_OV02 Uint32 ro

4 Frequency_OV03 Uint32 ro

5 Frequency_OV04 Uint32 ro

6 Frequency_OV05 Uint32 ro

7 Frequency_OV06 Uint32 ro

8 Frequency_OV07 Uint32 ro

8.4.9 Object 7C00: Calculated Process Data

7C00 RECORD User calc output

Sub-indices

0 Number of entries 8 Uint8 ro

1 User calc output 01_OV00 Uint32 ro

2 User calc output 01_OV01 Uint32 ro

3 User calc output 01_OV02 Uint32 ro

4 User calc output 01_OV03 Uint32 ro

5 User calc output 01_OV04 Uint32 ro

6 User calc output 01_OV05 Uint32 ro

7 User calc output 01_OV06 Uint32 ro

8 User calc output 01_OV07 Uint32 ro
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The following objects contain additional process data:

0x7C01 User calc output 02 0x7C02 User calc output 03 0x7C03 User calc output 04

0x7C04 User calc output 05 0x7C05 User calc output 06 0x7C06 User calc output 07

0x7C07 User calc output 08 0x7C08 User calc output 09 0x7C09 User calc output 10

0x7C0A User calc output 11 0x7C0B User calc output 12 0x7C0C User calc output 13

0x7C0D User calc output 14 0x7C0E User calc output 15 0x7C0F User calc output 16

0x7C10 User calc output 17 0x7C11 User calc output 18 0x7C12 User calc output 19

8.5 Error codes for SDO services

If an SDO requirement is evaluated as negative, a corresponding error code is added to the “Abort SDO Transfer Proto­
col”.

Error code hexadeci­
mal

Meaning

0503 0000 Toggle bit did not change.

0504 0000 SDO protocol timeout expired

0504 0001 Invalid command entered

0504 0005 Insufficient memory

0601 0000 Access to object (parameter) not supported

0601 0001 Attempt to read a “write-only parameter”

0601 0002 Attempt to write a “read-only parameter”

0602 0000 Object (parameter) is not listed in the object directory

0604 0041 Object (parameter) cannot be mapped to PDO

0604 0042 Number or length of objects to be transmitted exceeds PDO length.

0604 0043 General parameter incompatibility

0604 0047 General internal device incompatibility

0606 0000 Access denied due to a hardware error

0607 0010 Incorrect data type or length of the service parameter does not match

0607 0012 Incorrect data type or the service parameter is too long

0607 0013 Incorrect data type or the service parameter is too short

0609 0011 Sub-index does not exist.

0609 0030 Invalid value for the parameter (only for write access)

0609 0031 Value of parameter too high

0609 0032 Value of parameter too low

0609 0036 Maximum value is below minimum value.

0800 0000 General error

0800 0020 Unable to transfer data to the application or unable to save data

0800 0021 Unable to transfer data to the application or unable to save data. Cause: local control

0800 0022 Data cannot be transferred or saved in application due to device status.

0800 0023 Dynamic generation of the object directory failed or no object directory available

8.6 Oversampling

In operation without oversampling, the last measured value data set is transferred to the EtherCAT master with each field­
bus cycle, see Chap. 8.3.1.7. Therefore, many data records with measured values are not available for long fieldbus cycle 
periods. Configurable oversampling ensures that all (or selected) measurement data records are gathered and transmit­
ted together to the master during the next fieldbus cycle.

The oversampling factor specifies how many samples are transmitted per bus cycle. An oversampling factor of 2, for ex­
ample, means that 2 samples are transmitted per bus cycle.

EtherCAT documentation
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With TxPDO mapping, the base index of the PDO mapping objects is included with oversampling factor 1. Use the follow­
ing list to determine the index for selecting a different oversampling factor: The following list is used to determine the in­
dex for selecting a different oversampling factor:

● Base index + 1: Oversampling factor 2
● Base index + 2: Oversampling factor 4
● Base index + 3: Oversampling factor 8

You can only select mapping objects with the same oversampling factor in 0x1C13h.

Example:

● The fieldbus/EtherCAT master operates at a cycle time of 1 ms because the higher-level PLC works with a cycle time 
of 1 ms. This means that an EtherCAT frame is sent to the IFD241x every 1 ms to retrieve the process data. If the 
measurement frequency in the IFD241x is set to 4 kHz, an oversampling of 4 must be set.

● Startup procedure to output distance 1 for channel 1 (01DIST1) and distance 2 for channel 1 (01DIST2) with an over­
sampling factor of 4.
○ Distance 1 for channel 1 is output in object 6000h. In order to transfer this object in the PDO, the PDO mapping 

object 0x1A00 must be selected in object 0x1C13:01h. However, 0x1A02 (base index 0x1A00 + 2) must be selected 
for the 4-fold oversampling.

○ Distance 2 for channel 1 is output in object 6001h. In order to transfer this object in the PDO, the PDO mapping 
object 0x1A10 must be selected in object 0x1C13:02h. However, 0x1A12 (base index 0x1A10 + 2) must be selected 
for the 4-fold oversampling.

To ensure that no samples are lost due to the asynchronous nature between the master cycle and slave cycle, the master 
cycle time should always be less than the time for building a block from n samples.

An entire block with the specified samples is only made available to the EtherCAT side after all specified samples have 
been written to the block. If the time for filling a block is less than the master cycle time, individual blocks will not be trans­
ferred. It can indeed happen that the next block is already being filled with samples before the previously filled block is 
picked up in a master cycle.
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► Step 3: Assignment of user-defined signal to PDO
The new signal name now appears in 2E00h (from sub-index 1 onwards, all user-defined signals are displayed).

► Step 4: Select the PDO.
UserCalcOutput01 – 0x7C00h is selected with 0x1B00h:

Before PreOp is changed to SafeOp, the following must be selected in 0x1C13h and 0x1B00h:

0x1C13:00 0x00 (0) clear sm pdos (0x1C13)

0x1C13:01 0x1B00 (6912) download pdo 0x1C13:01 index

0x1C13:00 0x01 (1) download pdo 0x1C13 count

8.8 Operational modes

8.8.1 Free run

There is no synchronization between the sensor and EtherCAT master. The PDOs are updated based on the internal 
measuring rate. The measuring rate is set using object 0x3251h. PDO frames may be lost or duplicated. The PDO frames 
can only be transmitted to the EtherCAT master without gaps if the oversampling and measuring rate are in the correct 
ratio to the bus cycle, see Chap. 8.6. You can use the measurement counter in 0x7000h or 0x1AE0h so that measured 
values are not evaluated twice because there is no synchronization.

8.8.2 Distributed clocks SYNC0 synchronization

Synchronization between the IFD241x and EtherCAT master takes place via the Sync0 cycle time. The PDOs are updat­
ed based on the Sync0 cycle time, which replaces the internal measuring rate. In this mode, an EtherCAT master can 
synchronize the data acquisition to the EtherCAT cycle time and synchronize the measurement data of multiple systems.

Please note that although the measurements in the IFD241x are synchronized to the Sync0 cycle time, the values are 
transmitted to the EtherCAT master asynchronously with the bus cycle. Synchronous transmission of the values to the 
EtherCAT master is only possible if oversampling and Sync0 cycle time are in the correct ratio to the bus cycle, see Chap. 
8.6.

Predefined SYNC0 cycle times are available in the ESI-XML file. However, any desired cycle time can be set within the 
limits of

● 10000000 ns to 125000 ns for the IFD2410 and IFD2411
● 10000000 ns to 50000 ns for the IFD2415

this parameter.

8.8.3 SM2/SM3 synchronization

The sensor supplies current data to the EtherCAT master with every SM2 or SM3 event. Please note that the data of the 
PDOs are updated with the internal measuring rate independent of the bus cycle. This can cause PDO frames to be lost 
or duplicated. The PDO frames can only be transmitted to the EtherCAT master without gaps if the oversampling and 
measuring rate are in the correct ratio to the bus cycle, see Chap. 8.6.
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► Remove the seal and insert the O-ring into the groove of the new protective glass.
► Screw the new frame including protective glass back onto the sensor.

Errors, repair
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10 Software support with MEDAQLib

MEDAQLib is a documented driver DLL. This allows you to integrate the confocal measuring system into existing PC soft­
ware or that of the customer.

Connection options:

● RS422/USB converter (optional accessories) and suitable PC2415-x/OE connection cable for IFD2410/2415 or 
SC2415-x/OE for IFC2411.

No knowledge of the underlying protocol of the respective controller is necessary to be able to contact the controller. The 
individual commands and parameters for the controller to be addressed are set via an abstract function and converted 
into the protocol of the controller by the MEDAQLib accordingly.

MEDAQLib

● contains a DLL that can be imported into C, C++, VB, Delphi and many other programs,
● takes care of data conversion for you,
● works regardless of the type of interface used,
● uses the same functions for communication (commands),
● provides a uniform transmission format for all Micro-Epsilon sensors.

For C/C++ programmers, an additional header file and a library file are integrated into MEDAQLib.

You can find the current driver routine including documents at:

www.micro-epsilon.de/download 

www.micro-epsilon.de/link/software/medaqlib

Software support with MEDAQLib
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11 Disclaimer

All components of the device have been checked and tested for functionality in the factory. However, should any defects 
occur despite careful quality control, these shall be reported immediately to Micro-Epsilon or to your distributor / retailer.

Micro-Epsilon undertakes no liability whatsoever for damage, loss or costs caused by or related in any way to the product, 
in particular consequential damage, e.g., due to

● non-observance of these instructions/this manual,
● improper use or improper handling (in particular due to improper installation, commissioning, operation and mainte­

nance) of the product,
● repairs or modifications by third parties,
● the use of force or other handling by unqualified persons.

This limitation of liability also applies to defects resulting from normal wear and tear (e.g., to wearing parts) and in the 
event of non-compliance with the specified maintenance intervals (if applicable).

Micro-Epsilon is exclusively responsible for repairs. It is not permitted to make unauthorized structural and / or technical 
modifications or alterations to the product. In the interest of further development, Micro-Epsilon reserves the right to modi­
fy the design or the firmware.

In addition, the General Terms of Business of Micro-Epsilon shall apply, which can be accessed under Legal details | Mi­
cro-Epsilon https://www.micro-epsilon.com/legal-details/.

Disclaimer
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12 Service, repair

If the sensor, controller or sensor cable is defective:

● If possible, save the current sensor settings in a parameter set , see Chap. 5.9 to reload them into the controller after 
the repair.

● Please send us the affected parts for repair or exchange.

If the cause of a fault cannot be clearly identified, please send the entire measuring system to:

MICRO-EPSILON MESSTECHNIK
GmbH & Co. KG
Koenigbacher Str. 15
94496 Ortenburg / Germany

Tel: +49 (0) 8542 / 168-0
Fax: +49 (0) 8542 / 168-90
info@micro-epsilon.com
www.micro-epsilon.com/contact/worldwide/
https://www.micro-epsilon.com

Service, repair
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13 Decommissioning, disposal

In order to avoid the release of environmentally harmful substances and to ensure the reuse of valuable raw materials, we 
draw your attention to the following regulations and obligations:

● Remove all cables from the sensor and/or controller.
● Dispose of the sensor and/or the controller, its components and accessories, as well as the packaging materials in 

compliance with the applicable country-specific waste treatment and disposal regulations of the region of use.
● You are obliged to comply with all relevant national laws and regulations.

For Germany / the EU, the following (disposal) instructions apply in particular:

- Waste equipment marked with a crossed garbage can must not be disposed of with normal industrial waste 
(e.g. residual waste can or the yellow recycling bin) and must be disposed of separately. This avoids hazards 
to the environment due to incorrect disposal and ensures proper recycling of the old appliances.

- A list of national laws and contacts in the EU member states can be found at https://ec.europa.eu/environment/topics/
waste-and-recycling/waste-electrical-and-electronic-equipment-weee_en. Here you can inform yourself about the re­
spective national collection and return points.
- Old devices can also be returned for disposal to Micro-Epsilon at the address given in the legal details at https://
www.micro-epsilon.com/legal-details.
- We would like to point out that you are responsible for deleting the measurement-specific and personal data on the old 
devices to be disposed of.
- Under the registration number WEEE-Reg.-Nr. DE28605721, we are registered at the foundation Elektro-Altgeräte 
Register, Nordostpark 72, 90411 Nuremberg, as a manufacturer of electrical and/or electronic equipment.

Decommissioning, disposal
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14 Optional accessories

14.1 Optional accessories, confocalDT IFD2410/2415

SC2415-x/OE Connection cable with 17-pole M12 socket and open ends for 
analog output, digital I/O and encoder; drag chain-compati­
ble, cable length x = 3 m, 6 m, 9 m or 15 m

PC2415-x Cable extension with 12-pin M12 socket and 12-pin M12 plug 
for power supply, RS422 or encoder, Industrial Ethernet; suit­
able for drag chains, cable length x = 3 m, 6 m, 9 m or 15 m

PC2415-x/OE Connection cable with 12-pin M12 socket and open ends, 
suitable for PC2415-x, supply, RS422 or encoder, Industrial 
Ethernet; suitable for drag chains, cable length x = 3 m, 6 m, 
9 m or 15 m

PC2415-1/Y Supply/interface cable for IFD241x; with 12-pin M12 socket 
and open ends or RJ45 plug, cable length = 1 m

IF2001/USB IF2001/USB 1-channel RS422/USB converter
Connections: 1 x 10-pin socket strip (cable clamp) type: 
Würth 691361100010, 1 x 6-pin socket strip (cable clamp), 
type: Würth 691361100006

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

14.2 Optional accessories, confocalDT IFD2411

Cable C2401 with FC/APC and E2000/APC connector

C2401-x Optical fiber (3 m, 5 m, 10 m, customer-specific length up to 
50 m)

C2401/PT-x Optical fiber with protection tube for mechanical stress (3 m, 
5 m, 10 m, customer-specific length up to 50 m)

C2401-x(01) Optical fiber core diameter 26 µm (3 m, 5 m, 15 m)

C2401-x(10) Drag-chain suitable optical fiber (3 m, 5 m, 10 m)

Mounting adapter

MA2400-27 Mounting adapter for IFS2404-1 / IFS2404-3 / IFS2404-6 
sensors

MA2404-12 Mounting adapter for IFS2404-2(001) / IFS2404/90-2(001) 
sensors

JMA-xx Adjustable mounting adapter

Other accessories

Optional accessories
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SC2415-x/OE Connection cable with 17-pole M12 socket and open ends for 
analog output, digital I/O and encoder; drag chain-compati­
ble, cable length x = 3 m, 6 m, 9 m or 15 m

IF2001/USB IF2001/USB 1-channel RS422/USB converter
Connections: 1 x 10-pin socket strip (cable clamp) type: 
Würth 691361100010, 1 x 6-pin socket strip (cable clamp), 
type: Würth 691361100006

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

Vacuum feedthrough

C2402/Vac/KF16 Vacuum feedthrough for optical fiber, 1 channel, vacuum side 
FC/APC, non-vacuum side E2000/APC, clamping flange type 
KF 16

C2405/Vac/1/KF16 Vacuum feedthrough on both sides FC/APC socket, 1 chan­
nel, clamping flange type KF 16

C2405/Vac/1/CF16 Vacuum feedthrough on both sides FC/APC socket, 1 chan­
nel, flange type CF 16

C2405/Vac/6/CF63 Vacuum feedthrough for optical fiber, on both sides FC/APC 
socket, 6 channels, flange type CF 63

14.3 Services

● confocalDT measuring system linearity check and adjustment
● confocalDT measuring system calibration

Optional accessories
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15 Factory settings

15.1 confocalDT IFD2410/2415

Number of peaks 1 measurement value, highest 
peak

RS422 921.6 kBps

Region of interest Start of range corresponds to 
0%
End of range corresponds to 
100%:

Switching output 1 Intensity error, switching level for 
error: Push Pull

Exposure mode Measurement mode Switching output 2 Error measuring range, switch­
ing level for error: Push Pull

User group Professional, password “000” Interface EtherCAT

Data reduction Inactive Signal processing 01DIST1, moving averaging, 16 
values

Detection threshold 2 % Synchronization no synchronization

Error handling Error output, no measured value Key function Change operating mode, dark 
referencing, factory setting

Measuring program Distance measurement, “Stand­
ard matt”

Key lock Inactive

Measuring rate 1 kHz Trigger mode No trigger

Peak modulation 50 %

15.2  confocalDT IFD2411

Number of peaks 1 measurement value, highest 
peak

RS422 921.6 kBps

Region of interest Start of range corresponds to 
0%
End of range corresponds to 
100%

Exposure mode Measurement mode

User group Professional, password “000” Interface EtherCAT

Data reduction Inactive Signal processing 01DIST1, moving averaging, 16 
values

Detection Threshold 2 % Synchronization no synchronization

Error handling Error output, no measured value Key function Change operating mode, dark 
referencing, factory setting

Measuring program Distance measurement, “Stand­
ard matt”

Key lock Inactive

Measuring rate 1 kHz Trigger mode No trigger

Peak modulation 50 %

Factory settings
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16 Adjustable mounting adapter JMA-xx

16.1 Functions

● Supports optimal sensor alignment for best possible measurement results
● Manual adjustment mechanism for easy and fast adjustment

○ Shift in X/Y: ±2 mm
○ Tilt angle: ±4°

● High resistance to shocks and vibrations due to radial clamping allows integration into machines
● Compatible with numerous confocalDT and interferoMETER sensor models

16.2 Sensor mounting, compatibility

Radial clamping for sensors with
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set screw M4x6, 0441041

Sensor
● IFD2411-2

Sensor
● IFD2411-1
● IFD2411-3
● IFD2411-6

16.3 Mounting

Montagering mit 
Spannschraube
Mounting ring with
clamping screw

► Mount the sensor in the mounting ring, see figure.
► Use reducing sleeves for sensors with an outer diameter of less than 27 mm.
► Mount the mounting adapter with M4 screws, see dimensional drawing.

Adjustable mounting adapter JMA-xx
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16.4 Dimensional drawing of mounting adapter
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16.5 Orthogonal alignment of sensor

► With the light source switched on, align the sensor with the measuring object.

Horizontal shift, ±2 mm Horizontal tilt angle ±4°

► For horizontal shift or tilt to the left, turn the hexagon socket screw clockwise.
► For horizontal shift or tilt to the right, turn the hexagon socket screw counterclockwise.

Adjustable mounting adapter JMA-xx
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Vertical shift, ±2 mm Vertical tilt angle, ±4°

► For vertical upward shift or tilt, turn the hexagon socket screw clockwise.
► For vertical downward shift or tilt, turn the hexagon socket screw counterclockwise.

Adjustable mounting adapter JMA-xx
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18 ASCII communication with controller

18.1 General

The ASCII commands can be sent to the sensor/controller via the RS422 or Ethernet interfaces (port 23). All commands, 
inputs and error reports are in English. A command always consists of the command name and zero or several parame­
ters that are separated with a space and end in LF. If spaces are used in parameters, the parameter must be placed in 
quotation marks, e.g. “Password with space”.

Example: Switching on output via RS422

OUTPUT RS422 <Enter>

Reference <Enter> Must include LF, but can also be CR LF

Explana­
tion

<LF> Line feed (hex 0A)

<CR> Carriage return (hex 0D)

<Enter> hex 0A or hex 0D0A depending on the system

The currently set parameter value is reset if a command is invoked without parameters.

The output format is:

<Command name> <Parameter1> [<Parameter2> […]]

The response can be used again without changes as a command for setting the password. Optional parameters are only 
returned as well if this is necessary.

After a command is processed, a line break and a prompt (“->”) is always returned. In the event of an error, an error mes­
sage beginning with Exx, where xx stands for a unique error number, comes before the prompt. Moreover, instead of er­
ror messages, warning messages (“Wxx”) may be output. Warnings are structured analogously to error messages. Warn­
ings do not prevent commands from being executed.

18.2 Commands overview

Group Command Brief information

General

HELP Help

GETINFO Controller information

ECHO Reply type

PRINT Parameter overview

SYNC Synchronization

TERMINATION Termination resistor

RESET Boot sensor

RESETCNT Reset counter

User level

LOGIN Change user level

LOGOUT Change to user level

GETUSERLEVEL User level query

STDUSER Setting the standard user

PASSWD Change password

Inputs

MFILEVEL Input level multifunction inputs

Sensor

ASCII communication with controller
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Group Command Brief information

SENSORTABLE Display available sensors

SENSORINFO Information on sensor

DARKCORR Start dark correction

LED LED on/off

LEDSOURCE Control input measurement light source

Triggering

TRIGGERSOURCE Trigger source

TRIGGERAT Effect of trigger input

TRIGGERMODE Trigger type

TRIGGERLEVEL Active level of trigger input

TRIGGERSW Generates a software trigger pulse

TRIGGERCOUNT Number of measured values to be specified

TRIGGERLEVEL Level for the trigger input (TTL / HTL)

TRIGGERENCSTEPSIZE Step size encoder triggering

TRIGGERENCMIN Minimum encoder triggering

TRIGGERENCMAX Maximum encoder triggering

Encoder

META_ENCODERCOUNT Number of available encoders

ENCINTERPOLn Setting interpolation depth

ENCREFn Setting the reference track

ENCVALUEn Setting encoder value

ENCSET Setting encoder

ENCRESET Reset encoder value

ENCMAXn Setting maximum encoder value

ENCODERCOUNT Number of active encoders

Interface

BAUDRATE Setting RS422

Parameter management, load/save settings 

BASICSETTINGS Load connection settings

CHANGESETTINGS Show changed parameters

EXPORT Export parameter sets

IMPORT Import parameter sets

SETDEFAULT Set factory settings

MEASSETTINGS Edit measurement settings

Measurement

PEAKCOUNT Number of measurement peaks

MEASPEAK Peak selection

REFRACCORR Refractivity correction

SHUTTERMODE Exposure mode

MEASRATE Measurement frequency

SHUTTER Exposure time

ROI Masking the region of interest

MIN_THRESHOLD Minimum threshold peak detection

PEAK_MODULATION Modulation of peaks

Material Database

ASCII communication with controller
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Group Command Brief information

MATERIALTABLE Materials table

MATERIAL Select material

MATERIALINFO Show material property

META_MATERIAL Existing materials, material names

META_MATERIAL_PROTECT­
ED

Protected materials

MATERIALEDIT Edit materials table

MATERIALDELETE Delete material

MATERIALADD Add material

Edit measured value

STATISTIC Selection of signals for statistics

META_STATISTIC List of possible statistics signals

STATISTICSIGNAL Selection of statistics signal

META_STATISTICSIGNAL List of possible statistics signals to select

META_MASTERSIGNAL List of possible signals to be parameterized

MASTERSIGNAL Parameterization of master signals

META_MASTER List of possible signals for mastering

MASTER Trigger mastering

MASTERSIGNALSELECT Determine signal for mastering with external source

MASTERSOURCE Select external source for mastering

COMP Calculation in channel

META_COMP List of possible calculation signals

SYSSIGNALRANGE Two-point scaling data outputs

Data Output

OUTPUT Digital output selection

OUTREDUCEDEVICE Output data rate

OUTREDUCECOUNT Reduction counter

OUTHOLD Error handling

Selection of measured values to be output via interfaces

OUT_RS422 Data selection for RS422

META_OUT_RS422 List of possible signals RS422

GETOUTINFO_RS422 List of selected signals, sequence via RS422

Switching Outputs

ERROROUTn Selection of error signal for output

META_ERRORLIMITSIGNAL List of possible signals for error output

ERRORLIMITSIGNALn Set signal to be evaluated

ERRORLIMITCOMPARETOn Setting the limit values

ERRORLIMITVALUESn Set value

ERRORLEVELOUTn Switching behavior of switching outputs

ERRORHYSTERESIS Switching hysteresis of switching outputs

Analog Output

ASCII communication with controller
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18.4.9 Differences (thicknesses)

Calculated differences between two distances have the same format as the distances.

The selected differences between distance 1 and the other distances are output first, then those of distance 2, ...

Details for the format for RS422 can also be found in the Measurement Data Formats section, see Chap. 18.5.1.

18.4.10 Statistic values

The statistical values have the same format as the distances.

Minimum is transmitted first (if selected), then maximum and finally peak-to-peak.

18.4.11 Peak symmetry

The peak symmetry value is output via RS422 as 18 bit (signed integer) with 4 bit decimal places.

18.5 Measurement data formats

18.5.1 Data format RS422 interface

18.5.1.1 Video data

<Preamble> <Size> <video data> <End>

Start identifier
64 bit
0xFFFF00FFFF000000

Size 32 Bit
Volume of the video data in 
bytes

16 Bit unsigned End identifier
32 bit
0xFEFE0000

Tab. 18.3: Structure of a video frame

Data structure, see Tab. 18.1

18.5.1.2 Measurement values

The output of distance measurement values and other measured values via RS422 requires a subsequent conversion 
into the relevant unit. The measurement data, if requested, always follows a video frame.

Output value 1:

Preamble Data bits

L-Byte 0 0 D5 D4 D3 D2 D1 D0

M-Byte 0 1 D11 D10 D9 D8 D7 D6

H-byte 1 0 D17 D16 D15 D14 D13 D12

Output value 2 .. 32:

Preamble Data bits

L-Byte 0 0 D5 D4 D3 D2 D1 D0

M-Byte 0 1 D11 D10 D9 D8 D7 D6

H-byte 1 1 D17 D16 D15 D14 D13 D12

Value range for the distance and thickness measurement:

0

0

98232 131000 163768 229304 262072
0

Dicke

Abstand
MB

Fehler

 216 = 65.536 

2 MR

Thickness

Distance
MR

Error

2 MR

 216 = 65,536 

ASCII communication with controller
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131000 = mid of measuring range for the distance measurement

MB = measuring range

The linearized measured values can be converted into millimeters according to the following formula:

 =x
65536

(d
OUT

 - 98232) * MB(d
OUT

 - 98232) * MR x = distance / thickness in mm
dOUT = 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 error RS422 interface overflow

262075 Data volume too large for selected baud rate [23] 

262076 No peak is present

262077 Peak is before the measuring range (MR)

262078 Peak is behind the measuring range (MR)

262079 Measured value cannot be calculated

For all other data outputs except the measured value data, the limitations are defined in the relevant sections.

● Increase baud rate, see Chap. 18.3.7
● Decrease measuring frequency, see Chap. 18.3.9.5
● Reduce data volume; if 2 data words were selected, reduce to one data word, see Chap. 18.3.13
● Reduce output data rate, see Chap. 18.3.12.2

18.6 Warning and error messages

E200 I/O operation failed
E202 Access denied
E204 Received unsupported character
E205 Unexpected quotation mark
E210 Unknown command
E212 Command not available in current context
E214 Entered command is too long to be processed
E230 Unknown parameter
E231 Empty parameters are not allowed
E232 Wrong parameter count
E233 Command has too many parameters
E234 Wrong or unknown parameter type
E236 Value is out of range or the format is invalid
E262 Active signal transfer, please stop before
E270 No signals selected
E272 Invalid combination of signal parameters, please check measure mode and signal selection
E276 Given signal is not selected for output
E277 One or more values were unavailable. Please check output signal selection
E281 Not enough memory available
E282 Unknown output signal

[23] This error occurs when more data is to be output than can be transmitted at the selected baud rate at the selected measuring 
frequency. There are the following options of rectifying this error:
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E283 Output signal is unavailable with the current configuration
E284 No configuration entry was found for the given signal
E285 Name is too long
E286 Names must begin with an alphabetic character, and be 2 to 15 characters long. Permitted characters are: 

a-zA-Z0-9_
E320 Wrong info-data of the update
E321 Update file is too large
E322 Error during data transmission of the update
E323 Timeout during the update
E324 File is not valid for this sensor
E325 Invalid file type
E327 Invalid checksum
E331 Validation of import file failed
E332 Error during import
E333 No overwrite during import allowed
E340 Too many output values for RS422 selected
E350 The new passwords are not identical
E351 No password given
E360 Name already exists or not allowed
E361 Name begins or ends with spaces or is empty
E362 Storage region is full
E363 Setting name not found
E364 Setting is invalid
E500 Materials table is empty
E502 Materials table is full
E504 Material name not found
E600 ROI begin must be less than ROI end
E602 Master value is out of range
E603 One or more values were out of range
E610 Encoder: minimum is greater than maximum
E611 Encoder‘s start value must be less than the maximum value
E615 Synchronization as slave and triggering at level or edge are not possible at the same time
E616 Software triggering is not active
E618 Sensor head not available
E621 The entry already exists
E622 The requested dataset/table does not exist.
E623 Not available in EtherCAT mode
E624 Not allowed when EtherCAT SYNC0 synchronization is active

W505 Refractivity correction deactivated, vacuum is used as material
W526 Output signal selection modified by the system
W528 The shutter time has been changed to match the measurement rate and the system requirements.
W530 The IP settings has been changed.
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