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A CAUTION
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1. Safety
System operation assumes knowledge of the operating instructions.
1.1 Symbols Used

The following symbols are used in these operating instructions:

A CAUTION Indicates a hazardous situation which, if not avoided, may result in
minor or moderate injury.
NOTICE Indicates a situation that may result in property damage if not

avoided.
(|
1

Indicates a user action.
Indicates a tip for users.
Measure Indicates hardware or a software button/menu.

1.2 Warnings

Do not open the external Xenon light source IFX2471.

> Risk of burns; high voltage

Connect the power supply and the display/output device according to the safety regulati-
ons for electrical equipment.

> Risk of injury

> Damage to or destruction of the controller and the light source

The supply voltage must not exceed the specified limits.

> Damage to or destruction of the controller or the light source

Avoid shocks and impacts to the controller, the sensor and the external light source.

> Damage to or destruction of the components

Do not allow optical fibers to twist or bend tightly.
> Damage to or destruction of the optical fibers; failure of the measurement device

Protect the ends of the fiber optics against contamination (use protective caps).
> Incorrect measurement

> Failure of the measuring device

Do not cover the ventilation slots on the top and bottom of the external light source.

> Damage to external light source, or light source switches off automatically

Protect the cables against damage.

> Failure of the measuring device

1.3 Notes on CE Marking

The following apply to the confocalDT 2451/2461/2471 measuring system:
- EU Directive 2014/30/EU

- EU Directive 2011/65/EU

Products which carry the CE mark satisfy the requirements of the EU directives cited and
the relevant applicable harmonized European standards (EN). The measuring system is
designed for use in industrial and residential applications.

The EU Declaration of Conformity is available to the responsible authorities according to
EU Directive, article 10.
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1.4 Intended Use

The confocalDT 2451/2461/2471 is designed for use in industrial and residential appli-
cations. It is used for

= measuring displacement, distance, profile, thickness and surface inspection
= monitoring quality and checking dimensions

The system must only be operated within the limits specified in the technical data, see
2.6.

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

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

1.5 Proper Environment
- Protection class sensor: IP40 ... IP 65, see 2.6
- Protection class controller: IP40

Protection class external light source: P40

Optical inputs are excluded from protection class. Contamination leads to impairment or
failure of the function.

Temperature range

= Operation:
* Sensor: +5...+70°C (+41 ... +158 °F)
 Controller: +5... +50°C (+41 ... +122 °F)
* External light source: +5... +40°C (+41 ... +104 °F)
= Storage: -20 ... +70°C (-4 ... +158 °F)
Humidity: 5 ... 95 % (non-condensing)
Ambient pressure: Atmospheric pressure

EMC: According to EN 61000-6-3 / EN 61326-1 (Class B) and EN 61 000-6-2 /
EN 61326-1
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2. Functional Principle, Technical Data

2.1 Short Description

The confocalDT 2451/2461/2471LED The confocalDT 2471

measuring system includes measuring system includes

- one sensor, - one sensor,

- one controller IFC2451, IFC2461 - one controller (IFC2471) for the external

or IFC2471LED light source,

- one optical fiber (optic cable).

one Xenon light source (IFX2471),

two optical fibers (optic cable).

The external light source IFX2471 is required to operate the controller IFC2471 at high
measuring rates. The controller IFC2451, IFC2461 and IFC2471LED comes with an integ-
rated white light LED as an internal light source.

The sensor is completely passive as it contains no heat sources or moving parts. This pre-
vents any heat-related expansion, and ensures high precision of the measuring system.

The external light source feeds the sensor through the controller. The controller uses a
spectrometer to convert any light signals that it receives from the sensor. It then calculates
distance values using the integrated signal processor (CPU) and transfers the data via its
interfaces or analog outputs.

| ]
| : | Controller :
: External light source | : IFC2471 | R8422 and
| IFX2471 i CcPU 5
: | : | Ethernet /EtherCAT
| : | |
| |
| | Xenon light source I Spectrometer DA converter | |Analog output U /|
| | o
[ N {I ____________ |
Ao A
Optical fiber ! :
Sensor ==

Fig. 1 Block diagram confocalDT 2471

2.2 Measuring Principle

The sensor projects polychromatic light (white light) to the target surface. The sensor len-
ses are designed to use controlled chromatic aberration to focus each light wavelength at
a specific distance. In reverse, the sensor will then receive the light that is reflected from
the target surface and transfer it to the controller. This is followed by the spectral analysis,
and then the data stored in the controller are used to calculate the distances.

1 Sensor and controller are one unit, as the sensor's linearization table is stored in the
controller.

This unique measuring system allows for highly precise measurement of applications.
It is possible to measure both diffuse and reflecting surfaces. For transparent layered
materials, thickness measurements can be conducted in addition to distance measure-
ments. Shadowing is avoided because sender and receiver are aligned along one axis.

The excellent resolution and the small beam spot diameter make it possible to measure
surface structures. However, measurement deviations may occur if the structure is of

a similar size to the beam spot diameter or if the maximum tilt angle is exceeded (for
example, with groove edges).
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2.3 Glossary

SMR  Start of measuring range. Minimum distance between sensor surface and target

MMR  Mid of measuring range

EMR End of measuring range (start of measuring range + measuring range)
Maximum distance between sensor face and target

MR Measuring range

1009% -
B l
c |
e |
n |
50 - : 1
o l i Displacement
SMR MMR EMR
| | i |
G I < Measuring range (MR) >
Sensor ' SMR L |
i S Target

Fig. 2 Measuring range and output signal at the controller

2.4 Operating Modes
- Distance measurement for reflecting (mirroring and diffuse) surfaces,
- thickness measurement of transparent objects

covering ranges between just a few tenths of a micrometer to several millimetres.

2.5 Sensors

The controller can be operated with up to 20 different sensors. The required calibration
tables are stored within the controller.

The sensor is a passive element in the measuring system: it contains neither moving nor
heat-generating parts which might affect measuring accuracy due to thermal expansion
in the sensor.

Protect the ends of the sensor cables (optical fibers) and the sensor lens from dirt
and contamination.
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2.6 Technical Data
Model IFS| 2402-0,4 | IFS2402-0,5| 2402-1,5 | 2402-4 | 2402-10 |2402/90-1,5/2402/90-4 |2402/90-10
Measuring range 0.4 mm 0.5 mm 1.5mm |[3.5mm | 6.5mm 1.5 mm 25mm | 6.5mm
Start of measuring range  approx.| 1.5 mm 1.7mm 09mm [1.9mm| 25mm | 25mm’ |[25mm'| 35mm’
Resolution static 2| 16 nm 16 nm 60nm | 100 nm | 200 nm 60 nm 100 nm | 200 nm
dynamic 3| 48 nm 48 nm 192 nm | 480 nm | 960 nm 192 nm 480 nm 960 nm
Linearity 4 Bilsstr:::::eement and <*+03um| < x0.2um |<x12um|(<x3um|<*x13um| <x1.2um | <x3um | <*13um
Light spot diameter 10 um 10 um 20um | 20um | 100 um 20 um 20um 100 um
Max. tilt angle ® +8° *18° +5° +3° +1.5° +5° +3° +1.5°
Numerical aperture 0.25 0.40 0.20 0.10 0.10 0.20 0.10 0.10
Connection integrated optical fibgr 2m \_Nith E2QOO/APC connectgr; extension up to 50 m;
bending radius: static 30 mm, dynamic 40 mm
Installation Clamping, mounting adapter (see accessories)
Temperature Storage -20... +70°C (-4 ... +158 °F)
range Operation +5... +70°C (+41 ... +158 °F)
Shock (DIN-EN 60068-2-27) 15 g/ 6 msin XY axis, 1000 shocks each
Vibration (DIN-EN 60068-2-6) 2g/20Hz ... 500 Hz in XY axis, 10 cycles each
Protection class (DIN-EN 60529) IP64 (front operated) ‘ IP40
Material Stainless steel housing, glass lenses
Weight approx. 186 g (incl. optical fiber)
Model IFS| 2403-0,4 | 2403-1,5 2403-4 2403-10 |2403/90-1,5| 2403/90-4 |2403/90-10
Measuring range 0.4 mm 1.5 mm 4 mm 10 mm 1.5 mm 4 mm 10 mm
Start of measuring range approx.| 2.5mm 8.0 mm 14.7 mm 11 mm 49mm' 12 mm’ 8.6 mm
. static 2| 16 nm 60 nm 100 nm 250 nm 60 Nnm 100 nm 250 nm
Resolution
dynamic 3| 47 nm 186 nm 460 nm 1250 nm 186 nm 460 nm 1250 nm
) ., Displacement and distance| <*0.3um | <*1.2um | <*3um | <*20um | <*1.2um | <*3um | <*x20um
Linearity Thickness| <£0.6um | <*24um | <x6um | <x40pum | <x24pum | <x6um | <x40pum
Light spot diameter 9 um 15 um 28 um 56 um 15 um 28 um 56 um
Max. tilt angle ® +20° +16° +6° +6° +16° +6° +6°
Numerical aperture 0.5 0.3 0.15 0.15 0.3 0.15 0.15
Min. target thickness © 0.06 mm | 0.23 mm 0.6 mm 1.5 mm 0.23 mm 0.6 mm 1.5 mm
Connection integrated optical fib.er 2m yvith E2900/APC connectgr; extension up to 50 m;
bending radius: static 30 mm, dynamic 40 mm
Installation Clamping, mounting adapter (see accessories)
Temperature Storage -20 ... +70°C (-4 ... +158 °F)
range Operation +5... +70°C (+41 ... +158 °F)

Shock (DIN-EN 60068-2-27)

15 g/ 6 ms in XY in XY axis, 1000 shocks each

Vibration (DIN-EN 60068-2-6)

2g/20Hz ... 500 Hz in XY axis, 10 cycles each

Protection class (DIN-EN 60529)

IP64 (front operated) ‘

IP40

Material

Stainless steel housing, glass lenses

Weight

approx. 200 g (incl. optical fiber)

1) Start of measuring range measured from sensor axis.
2) Average from 512 values at 1 kHz, near to the midrange onto optical flat

3) RMS noise relates to mid of measuring range (1 kHz)
4) All data at constant ambient temperature (25 =1 °C) against optical flat; specifications can change when measuring different

materials.

5) Maximum sensor tilt angle that produces a usable signal on reflecting surfaces. The accuracy decreases when approaching the

limit values.

6) Glass with refractive index n = 1.5 in midrange

confocalDT 24x1
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Model IFS 2404-2 2404/90-2 2404-2(001) 2404/90-2(001)
Measuring range 2mm 2mm 2mm 2mm
Start of measuring range approx. 14 mm 9.6 mm 14 mm 9.6 mm!
, static 2 40 nm 40 nm 40 nm 40 nm
Resolution
dynamic 3 125 nm 125 nm 125 nm 125 nm
) . 4 Displacement and distance <=*1um <=+1um <=*1um <=*1um
Linearity Thickness <*2um <*x2um <*x2um <*x2um
Light spot diameter 10 um 10 um 10 um 10 um
Max. tilt angle °® *+12° £12° +12° +12°
Numerical aperture 0.25 0.25 0.25 0.25
Min. target thickness © 0.1 mm 0.1 mm 0.1 mm 0.1 mm
pluggable optical fiber via FC socket, type pluggable optical fiber via FC socket,
Connection C2404-x; standard length 2 m; extension up | standard length 3 m; extension up to 50 m;
to 50 m; bending radius: static 30 mm, bending radius: static 30 mm,
dynamic 40 mm dynamic 40 mm
Installation Clamping, mounting adapter (see accessories)
Storage -20... +70°C (-4 ... +158 °F)
Temperature range -
Operation +5... +470°C (+41 ... +158 °F)
Shock (DIN-EN 60068-2-27) 15 g/ 6 ms in XY axis, 1000 shocks each
Vibration (DIN-EN 60068-2-6) 2g/20Hz ... 500 Hz in XY axis, 10 cycles each
Protection class (DIN-EN 60529) IP65 (front operated)
Material Stainless steel housing, glass lenses
Weight approx. 20 g approx. 30 g ‘ approx. 40 g approx. 50 g
Model 2405-0,3 2405-1 2405-3 2405-6 |2405/90-6| 2405-10 |2405-28 | 2405-30
Measuring range 0.3 mm 1 mm 3 mm 6 mm 6 mm 10mm | 28 mm | 30 mm
Start of measuring range approx. 6 mm 10 mm 20 mm 63mm | 41 mm?' | 50 mm [220 mm| 100 mm
static 2 4 nm 28 nm 60 nm 18 nm 18 nm 60 nm | 250 nm | 300 nm
Resolution 3 1420
dynamic 20 nm 52 nm 126 nm 93 nm 93 nm 386 nm am 1040 nm
Displacement and <+0.15 um |<+0.25 um| <0.75um |<+15um| ~ =0 | <25 | <*7.0 ] <=7.5
) o4 distance um um um um
Linearity , <*14 | <x15
Thickness| <+=0.3um | <*05um | <x1.5um | <*x3um | < x3um | <x5um um um
Light spot diameter 6 um 8 um 9um 31 um 31 um 16um | 60 um | 50 um
Max. tilt angle 5 +34° +30° +24° +10° +10° *+17° +5° +9°
Numerical aperture 0.6 0.55 0.45 0.22 0.22 0.3 0.1 0.2
Min. target thickness & 0.015mm | 0.05mm | 0.15mm 0.3mm | 0.3mm | 0.5mm |22 mm | 1.5 mm
Connection pluggable optical fiber via FC socket; standard length 3 m;
extension up to 50 m; bending radius: static 30 mm, dynamic 40 mm
Installation Clamping, mounting adapter (see accessories)
Storage -20 ... +70°C (-4 ... +158 °F)
Temperature range -
Operation +5... +70°C (+41 ... +158 °F)
Shock (DIN-EN 60068-2-27) 15 g/ 6 ms in XY axis, 1000 shocks each
Vibration (DIN-EN 60068-2-6) 2g/20Hz... 500 Hz in XY axis, 10 cycles each
Protection class (DIN-EN 60529) IP64 (front operated)
Material Aluminum housing, glass lenses
Weight approx.| 140g | 125g | 225g | 217g | | 500g [ 7509 | 730¢g

1) Start of measuring range measured from sensor axis.

2) Average from 512 values at 1 kHz, near to the midrange onto optical flat

3) RMS noise relates to mid of measuring range (1 kHz)

4) All data at constant ambient temperature (25 =1 °C) against optical flat; specifications can change when measuring different
objects.

5) Maximum sensor tilt angle that produces a usable signal on reflecting surfaces. The accuracy decreases when approaching the
limit values.

6) Glass with refractive index n = 1.5 throughout the entire measuring range. In the mid of the measuring range, also thinner layers
can be measured.
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2406/90-2,5/

Model IFS| 2406-2,5/VAC(003) VAC(001) 2406-3 2406-10 2406-3/VAC(001)
Measuring range 2.5 mm 3 mm 10 mm 3 mm
Start of measuring range |approx. 17.2 mm ‘ 126 mm’ 75 mm 27 mm 75 mm

) static 2 24 nm 50 nm 60 nm 50 nm
Resolution

dynamic 2 106 nm 168 nm 385 nm 168 nm
Dlsplacemgnt and <+ 0.75um <+ 15um <x25 < *1.5um
Linearity * distance Hm
Thickness <*1.5um <*+=3.0um |[<*=5yum < *£3.0um
Light spot diameter 10 um 35um 15 um 35um
Max. tilt angle ° *+16° +6.5° +13.5° +6.5°
Numerical aperture 0.3 0.14 0.25 0.14
Min. target thickness © 0.125 mm 0.15 mm 0.5 mm 0.15 mm
pluggable optical fiber via FC socket, type C240x-x (01); stan- Typ C240x-x/VAC(01);

. dard length 3 m; . . )

Connection . ) . . . bending radius: static
extension up to 50 m; bending radius: static 30 mm, dynamic 40 .
mm 30 mm, dynamic 40 mm

Installation Clamping, mounting adapter (see accessories)
Temperature Storage -20 ... +70°C (-4 ... +158 °F)
range Operation +5... +70°C (+41 ... +158 °F)

Shock (DIN-EN 60068-2-27)

15 g/ 6 ms in XY axis, 1000 shocks each

Vibration (DIN-EN 60068-2-6)

2g/20Hz ... 500 Hz in XY axis, 10 cycles each

Protection class (DIN-EN 60529)

IP40 (vacuum compatibale)

IP65 (front operated)

IP40 (vacuum compatibale)

Stainless steel housing

Material Stainless steel housing, glass lenses | Aluminium, glass lenses (1.4305), glass lenses
Weight approx. 105 g approx. 130 g approx. 99 g as);éog. approx. 250 g
Model IFS| 2407-0,1 | 2407-0,1(001) | 2407-0,8 2407/90-0,3 2407-3
Measuring range 0.1 mm 0.8 mm 0.3 mm 3 mm
Start of measuring range approx. 1 mm 5.9 mm 5.3 mm 28 mm
static 2 3nm 24 nm 10 nm 20 nm
Resolution dynamicz: 6 nm 75 nm 20 nm 58 nm
Displacemgnt and <#+0.05um < *0.2um <*=0.15um <*=0.75um
Linearity 4 distance
Thickness <=0.1 um < +0.4um <+0.3 um <*+1.5um
Light spot diameter 3um 4 um 6 um 6 um 9 um
Max. tilt angle ° +48° +48° +30° +27° +30°
Numerical aperture 0.8 0.7 0.50 0.5 0.53
Min. target thickness © 0.005 mm 0.04 mm 0.015 mm 0.15mm
Connection bending radius: static 30 mm, type C2407-x; bending radius: static
(pluggable optical fiber via FC dynamic 40 mm bending radius: static| 30 mm, dynamic 40 mm
socket; length 3 m, extension up 30 mm,
to 50 m) dynamic 40 mm
Installation Clamping, mounting adapter Mou(r;t)i(nlazr;oles Clamp;ré%prpec;unting
Storage -20 ... +70°C (-4 ... +158 °F)
Temperature range Op(;gar; +5... +70°C (+41 ... +158 °F)

Shock (DIN-EN 60068-2-27)

15 g/ 6 ms in XY axis, 1000 shocks each

Vibration (DIN-EN 60068-2-6)

2g/20Hz... 500 Hz axis, 10 cycles each

Protection class (DIN-EN 60529)

IP65 (front operated)

Material

Stainless steel housing, glass lenses

Aluminium, glass lenses

Weight approx. 36 g approx. 40 g approx. 30 g approx. 550 g
high numeri- | Light-intensive

Features cal aperture sensor ) )
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Controller

IFC2451 IFC2451MP

IFC2461 IFC2461MP

IFC2471LED | IFC2471MP LED

Multi peak measurement

2 peaks up to 6 peaks

2 peaks up to 6 peaks

2 peaks up to 6 peaks

Light source

internal white LED

Measuring rate

adjustable 10/5/2.5/1/
0.3/0.2/0.1 kHz

adjustable 25/10/5/2.5/1
/0.3/0.2/0.1 kHz

adjustable 70 /50/25/10/5/
25/1/0.1 kHz

variable 10 ... 0.1 kHz,
step size 100 Hz

variable 25 ... 0.1 kHz,
step size 100 Hz

variable 70 ... 0.1 kHz,
step size 100 Hz

Ethernet / EtherCAT 1nm
Resolution RS422 18 bit
Analogue 16 bit

Storage up to 20 calibration tables for different sensors, menu selection

Controller inputs / outputs

sync-in / trigger-in, sync-out

errori-out, error2-out
encoder (3x A, B, Index)
EtherCAT/Ethernet
RS422

analogue: current, voltage

(16bit D/A converter)

EtherCAT

—
EtherCAT.

Conformance tested

——
EtherCAT.

Operating elements, controller display

On/Off switch; Button for dark alignment (as well as for reset to factory setting after 10 s)

4x LED for intensity, range, status, supply voltage

Supply voltage,
power consumption

24VDC £15 %, ~10 W

Housing

Aluminium case for DIN rail mounting

Protection class

IP 40

Operating temperature

5°Cupto50°C

Storage temperature

-20°Cupto70°C

Safety; EMC
Interference emission
Interference resistance

CE

EN 61 000-6-3 / DIN EN 61326-1 (class B)
EN 61 000-6-2 / DIN EN 61326-1

Shock 159,6ms
Vibration 2g/10Hz... 500 Hz
Optical fiber cable sensor 2-50m
length connector E2000
EtherCAT, Ethernet CAT5E; length < 100 m

Cable length supply, RS422,

sync./error <30m
(all cables are
shielded) analogue <30m

encoder <3m
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Controller

IFC2471 IFC2471MP

Multi peak measurement

2 peaks up to 6 peaks

Light source

external xenon light source IFX2471

Measuring rate

adjustable 70 /50/25/10/5/2.5/1/0.3 kHz
variable 70 ... 0.3 kHz, step size 100 Hz

Ethernet / EtherCAT 1nm
Resolution RS422 18 bit
Analogue 16 bit
up to 20 calibration tables for different sensors,
Storage menu selection

Controller inputs / outputs

sync-in / trigger-in, sync-out
error1-out, error2-out
encoder (3x A, B, Index)
EtherCAT/Ethernet
RS422

analogue: current, voltage
(16bit D/A converter)

IFX2471: temperature, light-bulb exchange

EtherCAT

—
EtherCAT.

Operating elements, controller display

On/Off switch; Button for dark alignment (as well as for
reset to factory setting after 10 s)

4x LED for intensity, range, status, supply voltage

Supply voltage,
power consumption

controller

external light
source

24VDC £15 %, ~10 W
90 ... 265 VAC, ~100 W

Housing

Aluminium case for DIN rail mounting

Protection class

IP 40

controller

gﬁggﬁgﬁre external light > ouptos0E
source 5°Cupto40°C
Storage temperature -20°Cupto70°C
Safety; EMC CE
Interference emission EN 61 000-6-3 / DIN EN 61326-1 (class B)
Interference resistance EN 61 000-6-2 / DIN EN 61326-1
Shock 159,6 ms
Vibration 2g/10Hz ... 500 Hz
sensor 2-50m
gﬁg?ﬁl fiber cable xenon light source 1m
connector E2000
EtherCAT, Ethernet CATS5E; length < 100 m
o,
shielded) analogue <30m
encoder <3m

confocalDT 24x1
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3. Delivery
3.1 Unpacking, Included in Delivery

1 Controller IFC2451/2461/2471
1 Sensor, incl. sensor cable (optical fiber)

1 RJ patch cable Cat5 2m

1 Test certificate

Optional for IFC2471:

1 External light source IFX2471

1 Power supply cable

1 Optical fiber cable for connecting the controller, 1 m
1 Status lead (4-pin)

E3  Carefully remove the components of the measuring system from the packaging and
ensure that the goods are forwarded in such a way that no damage can occur.

E2 Check the delivery for completeness and shipping damage immediately after
unpacking.

E3 If there is damage or parts are missing, immediately contact the manufacturer or
supplier.

3.2 Storage

Temperature range storage: -20 ... +70°C (-4 ... +158 °F)

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

4. Assembly

4.1 Controller IFC2451/2461/2471

Place the controller IFC2451/2461/2471 on a level surface, or install it at a location of
your choice (e.g. in a switch cabinet) using a DIN EN 60715 mounting rail (DIN rail
TS35).

When using a DIN rail, an electrical connection (potential equalisation) is established
between the controller case and the rail.

E3 To remove, push the controller upwards, and pull it forwards.

°  When attaching the controller, ensure that no connections, operating or display
1 elements are covered.

A ® O)

\
®

Sensor cable

O
@
approx.63
D

~ |

QO |~

AN

g ,@ i Other cables:

o - %Iess space
T2 ;
zile o ®

Y Z
! 518 (8.58) 08| =762 (3001 approx.75 _

( >
(Feets can be removed) < 81.2(820) | (2.99)

Fig. 3 Dimension drawing of controller IFC2471, dimensions in mm, not to scale
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Sensor cable
(optical fiber)

approx. 63
(2.48)

218 (8.58)

Fitting panel

| approx.75_

(can be removed)

(2.95)

for DIN rail

Fig. 4 Dimension drawing of controller IFC2451/2461/2471LED, dimensions in mm,
not to scale

4.2

External Light Source IFX2471

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

4.3

Controller Operating Elements

1 2 3 4

MICRO-EPSILON

o Intensity >max
® Intensity <min
Intensity ok

Out of range
© @ Midrange
In range

Davk reference

woeuoCONfOcCal < )
. STATUS

External light

source

Status In

—-/\ —A
Ethernet External
EtherCAT. ™ Sensor || light source

Power On '@

14 13 12 11

10 9 8

Fig. 5 Front view controller IFC2471 (IFC2451/2461/2471)

Intensity, Range LEDs 8 |On/off switch
Status LED 9 |Power On LED
Dark reference button' 10 [Power supply connection

Status input for the external light source 2|11 |Digital I/O
Ethernet / EtherCAT 12 |[RS422 connector
Sensor connection (optic fibre) 13 |Encoder connection

Njoo|h~lWON|=

External light source?

14

Analog out (U /1)

1) Resetting to factory settings: Press the Dark reference button for more than 10 sec.
2) There are no external light source connections on the controller IFC2451/2461 and 2471LED
(status in, optic fiber).

confocalDT 24x1
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4.4 Controller LEDs

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

Fig. 6 Description of the controller LEDs
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4.5 Electrical Controller Connections

4.5.1 Connection Options

Source Cable/power supply Interface Terminal
P Analog Out
______ Jl P _ _Ethernet
_______ J EtherCAT.
—_ SC2471-x/RS422/0E i SPs
: ey
IF2030/PNET L———— . ®
IF2030/ENETIP Etheri'et/IP
SC2471-x/RS422/0E &
USB
IF2001/USB
SC2471-3/IF2008ETH
Ethernet

IF2008/ETH

SC2471-x/IF2008

IF2008/PCIE

Fig. 7 Connection examples for confocalDT24x1
The different periphery devices, see Fig. 7, can be connected by the illustrated connection cables.
Peripheral Sensor Power supply Interface
channels converter/modules

IF2001/USB, RS422-USB converter
IF2030/PNET, IF2030/ENETIP

IF2008/ETH
IF2008/PCIE, PCI interface card

optional available
power supply PS2020 RS422

g | N | =

45.2 Handling of Pluggable Screw Terminals
The controller IFC24x1 has three pluggable screw terminals for supply, digital I/O and analog out, which are included

as accessories.
E= Remove approx. 7 mm of the connecting wire isolation (0.14 ... 1.5 mm?2).

E2 Connect the connecting wires.
*  Use two captive screws to fix the screw terminals.

1

confocalDT 24x1 Page 20
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4.5.3 Supply Voltage (Power)

- 3-pin pluggable screw terminal (24 VDC,
GND, Shield),

- 24VDC + 15 %, | <1A

- not electrically isolated, GND is electri-
cally connected to the GND wiring for
switching outputs, synchronization and
encoder input.

E3 Use a shielded cable of less than Fig. 8 Supply connection, switch and LED
30 m. on the controller IFC2451/2461/2471

Power On '@

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

4.5.4 RS422

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

- Receiver Rx with a 120 ohm internal terminating resistor.

E3 On the evaluation unit (receiver), ter- Pin Name |Signal

minate the transmitter input (Tx) with 3 RX- |Receiver -

90 ...120 ohm. -

. . 2 RX + |Receiver +

E3 Use a shielded twisted cable of less GND422| RSazz q

than 30 m. 5 groun
E3 Connect the earth connections. 9 TX+ |Sender +

. . . 1 TX - |Sender -

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

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

455 Ethernet, EtherCAT

Potential isolated RJ45 standard connector for connecting the
controller IFC2451/2461/2471

- to an Ethernet network (PC) or

- the EtherCAT bus system (IN-Port).

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

Fig. 10 RJ45 connector
Both LEDs on the plug-in connector light up to indicate that for Ethernet, EtherCAT

the connection was successful and is active.

The measuring device can be configured through the web interface or using ASCIl com-
mands (e. g. Telnet), see A 7, or with EtherCAT objects.
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4.5.6 Analog Output

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

Voltage: Pin Ugyt and Pin GND U,
Rj approx. 30 ohm, R|_ > 1 kOhm, C|_ < 10 nF;
Slew rate (no C, R = 1 kOhm) ave. 0.5 V/us

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

Current: Pin Igyt and Pin GND |

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

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

Fig. 11 Analog out-
puts on the control-
Slew rate (with C|_ = 10 nF, R_ = 500 ohm) ave. 0.6 mA/us ler

E= Use a shielded cable of less than 30 m.
Pin 3 (Shield) is connected to the cover.

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

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

4.5.7 Switching Outputs (Digital 1/0)

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

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

screw terminal:

- with bridge: HLL (high logic level)

- open: LLL (low logic level).

Error out 1: error 1 and GND .
Digital 1/0

Error out 2: error 2 and GND

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

—
=}
o

Sync
GND

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

E2 Use a shielded cable of less than 30 m. Fig. 12 Digital I/O on the controller

Output level (no load resistance), |-LkiLow 0.2...08V;High 45...5V
with a supply voltage of 24VDC |y | . | ow 0.2... 0.8 V; High 235 ... 24V

Output resistance Rj approx. 90 ohm,

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

Load resistance, saturation voltage

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

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

For the pin assignment of the 12-pin pluggable screw terminal, see Fig. 12.

Pin Syncin/Trigln: sync or trigger input

Pin GND: ground

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

Pin SyncOut: sync output

Pin GND: sync ground

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

Signal level

SyncOut output level (push-pull,  |LLL: Low 0.2...0.8 V; High 4.5...5V
no load resistance), with a supply
voltage of 24VDC HLL: Low 0.2... 0.8 V; High 23.5...24V

Output resistance Rj approx. 90 ohm,

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

Load resistance, saturation voltage

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

Synclin / Trigln
LLL operation’ |[Low 0V ... 0.8V, High 2V ...5V |no bridge between the pins (HLL)
HLL operation |Low 0V ...4V,High 11V ...30V |bridge between the pins (HLL)

Pulse duration |= 5 us

Star synchronization:

E3 Connect the SyncOut output of controller 1 (master) in star configuration with the
Synclin inputs from controller 2 (slave) to Controller n, in order to synchronize two or
more controllers, see Fig. 13.

Cascaded synchronization:

E3 Connect the SyncOut output of controller 1 (master) with the Synclin inputs of con-
troller 2 (slave 1). Connect the Syncin inputs of downstream controllers in order to
synchronize two or more controllers, see Fig. 13.

E3 Use a shielded cable. Partial cable length less than 30 m with star synchronization,
total cable length less than 30 m with cascaded synchronization. Connect the cable
shield to 'Shield'.

Master

Sum of partial cables
<30 meter

Slave 1

Slave 1 o Slaven
Fig. 13 Synchronization of more controllers, star synchronization (left), cascaded (right)

The number of connectable slaves is limited by the maximum permissible load ca-
pacitance CL at the sync output of the master. CL consists of the cable capacity (typ.
0.1 nF / m with twisted wires) and the input capacity of the slaves (Cin typ.1 nF).

CLmax at 100 Hz...10 kHz 80 nF CLmax at 50 kHz 15 nF
CLmax at 25 kHz 30 nF CLmax at 70 kHz 10 nF

1) Use the LLL operation if possible to reduce the power dissipation of the driver IC.
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Depending on these conditions, the maximum number of controllers to be synchronized
or the permitted total cable length can be determined graphically for synchronization,

see Fig. 14.
800

~
o
o

f=100Hz ... 10 kHz

Total cable length [m]
(02}
o
o

a
o
o

400

300

200

ffffffffffffffff \K
100

9 10

T T T T T T T T

11 12 13 14 15 16 17 18 19 2
Number of slaves

Fig. 14 Influence of the measuring rate on synchronization

Star synchronization

Cascaded synchronization

Example: measuring rate = 25 kHz, number of slaves = 13

Solution: total cable length = 170 m,

Partial cable length
between master and slaves
appr. 13 meter (170 m div. 13 slaves)

between the individual controllers
appr. 2.3 meter (30 m div. 13 slaves)

Partial cable length

General:

N = CL max. [nF] + L [m] * 0.1 [nF/m]

Cin [nF]

N

CL

L
C

In

max.

1 even without the sync cable can be realized.

confocalDT 24x1

Number of slaves,

Max. permissible load capacitance,
Total cable length,

Input capacity slave (typ. 1 nF)

If the controller are operated via the EtherCAT interface, then a synchronization
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4.5.9 Encoder Inputs

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

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

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

24V < High=5V Fig. 15 15-pin HD connector
OV=LlLow=05V

Reference value: GND

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

Encoder| Pin |Signal |Encoder| Pin |Signal Encoder| Pin |Signal
5 Al 4 A2 3 A3

15 B1 14 B2 13 B3

10 N1 9 N2 8 N3

1 1 GND1 2 6 GND2 3 11 GND3

2 5V-1 7 5V-2 12 5V-3

Cover | Screen Cover | Screen Cover | Screen

Fig. 16 Encoder In pin configuration
E2 Use a shielded cable of less than 3 m. Connect the cable shield to the cover.
Connection requirements

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

4.5.10 Status Inputs for External Light Sources

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

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

The status signals are used internally to help the controller detect any external light sour-
ce errors automatically and to issue warnings.
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4.6 Sensor Cable, Optical Fiber
Sensor and controller are connected through an optical fiber.

- Do not shorten or lengthen the optical fibers.

- Do not pull or hold the sensor on the optical fiber.

- The optical fibers has a diameter of 50 um.

Do not soil the connectors, because this would lead to particle deposition in the control-

ler and therefore to strong loss of light. Cleaning of the connectors requires the corres-
ponding know-how and a fiber microscope for control.

Basic Rules

Avoid

- any contamination of the connector, e. g. dust or finger prints, and frequent connec-
ting and disconnecting

- any mechanical stress of the fiber (kinking, squeezing, pulling, twisting, knotting etc.)

- strong bending of the fiber. as the optical fiber is damaged thereby rapidly and this
leads to permanent damage through micro-cracks

Please never underrun the allowed bending radius.

Fixed:
R = 30 mm or more

Flexible:
R = 40 mm or more

Please do not grind the sensor cable
over sharp corners.

Do neither squeeze the sensor cable nor
fix it by using cable ties.

[ 7
” ~

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

Standard sensors IFS2405

The sensor cable is connected to the sensor. Sensor cables may be up to 50 m long.
Cables for drag chain use and cables with protective metal tubing are available, see A 1.
A damaged sensor cable can be replaced, see 7.2.

Page 26



Assembly

NOTICE

confocalDT 24x1

Connecting the sensor cable to the controller

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

E32 Plug the sensor cable (green connector, E2000/APC) into
the optical fiber socket, and ensure that the sensor con-
nector is aligned correctly.

E= Push the sensor connector into the socket until it

locks. External

light source

Disconnecting the sensor cable from the controller

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

E32 Replace the dummy connector.

Optical fiber for the external light source

Connect the external light source and the controller with an optical fiber (blue connector,
E2000/PC).

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

Step by step installation of the optical fiber for IFX2471

E=2 Connect the optical fiber with the controller,
and ensure that the connector is aligned
correctly.

E= Push the sensor connector into the socket
until it locks.

confocal

Disconnecting the optical fiber from the
controller

enon light
source

E= Push the connector's release lever down,

and pull the connector out of the sock-
et. Fig. 17 Connecting the optical fiber to

IFX2471

Close the optical inputs and outputs with protective caps when no fiber cable is connec-
ted.
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4.7 Sensors

4.7.1 Dimensions IFS2402 Sensors
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Sl | e
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MR = Measuring range
SMR = Start of measuring range

Dimension in mm (Inch)
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IFS2403/90-10

Assembly

Dimensions IFS2403 Sensors

4.7.2
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4.7.3 Dimensions IFS2404 Sensors
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4.7.4 Dimensions IFS2405 Sensors
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4.7.5 Dimensions IFS2406 Sensors
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Dimensions IFS2407 Sensors

4.7.6
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4.7.7 Start of Measuring Range

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

Sensor Ta@t

Fig. 18 Start of measuring range (SMR), the smallest distance between the sensor surface
and the target.

SMR = Start of measuring range, approximate values

Sensor SMR Sensor SMR
IFS2402-0.4 1.5 mm IFS2403-0.4 2.8 mm
IFS2402-0,5 1.7 mm IFS2403-1.5 8.1 mm
IFS2402-1,5 0.9 mm IFS2403/90-1.5 [4.9" mm
IFS2402/90-1.5 25mm'’ IFS2403-4 14.7 mm
IFS2402-4 1.9 mm IFS2403/90-4 |12' mm
IFS2402/90-4 25 mm'’ IFS2403-10 11 mm
IFS2402-10 2.5 mm IFS2403/90-10 [8.6' mm
IFS2402/90-10 3.5mm’

Sensor SMR

IFS2404-2 14 mm

IFS2404-2(001) 14 mm

IFS2404/90-2 9.6 mm'

IFS2404/90-2(001) {9.6 mm

Sensor SMR Sensor SMR
IFS2405-0,3 6 mm IFS2406-2,5/VAC(003) 17.3 mm
IFS2405-1 10 mm IFS2406/90-2,5/VAC(001) |12.6 mm'
IFS2405-3 20 mm IFS2406/-3 75 mm
IFS2505-6 63 mm IFS2406-3/VAC(001) 75 mm
IFS2405/90-6 41 mm' IFS2406/-10 27 mm
IFS2405-10 50 mm

IFS2405-28 220 mm

IFS2405-30 100 mm

Sensor SMR

IFS2407-0,1 1.0 mm

IFS2407/90-0,3 5.3 mm

IFS2407-0,8 5.9 mm

IFS2407-3 28 mm

1) Start of measuring range measured from sensor axis
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4.7.8 Mounting an Installation Bracket

4.7.8.1 General

The sensors of series IFS240x are optical sensors that operate in micrometers.

1

Mount the sensors with a outer clamp. This type of sensor installation ensures the high-
est level of reliability because the sensor’s cylindrical cover is clamped over a relatively
large area. It must be used in complex installation environments, such as machines,
production systems etc.

Please ensure careful handling during installation and operation!

4.7.8.2 1FS2402 Sensors
E= Use an installation bracket MA2402 to mount IFS 2402 sensors.

22 (0.86)
- A
W % O-
|
@, Y -
5

R
20 (0.8)

Ll

w'y

4.5

11

7.5
~ 03 ™

12
(O

4®4
15 (076)

Fig. 19 MA2402-4 installation bracket

Fig. 20 Outer clamps with MA2402 for IFS2402 sensors

4.7.8.3 1FS2403 Sensors
E=3 Use an installation bracket MA2403 to mount IFS 2403 sensors.

© N 2 ~ 2
S — » s e
=2 o /N S) ~ =
y oo % ey 28
\ 0 0 ) 0 ‘ ‘ 20
| l i +—Y3 @
(D _2xM5 , (0.12)
5
% @Krs (US| ?0.18)
(0.47) {} \;1 5 (0.60)
Vg (0.71)

/

N5

Fig. 21 MA2403 installation bracket

Dimension in mm (Inch)
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4.7.8.4 IFS2405, IFS2406 and IFS2407 Sensors
E= Use an installation bracket MA240x to mount the sensors.

L20(79 _ . 30(1.18)
=13 (50)

30 (1.18)

Installation ring Length A | Length B | Length C Sensor
IFS2405-0.3
IFS2405-1
MA2400-27 227 246 19.75 IFS2406-3
IFS2406-10
MA2405-34 234 250 22 IFS2405-3
MA2405-40 240 256 25 IFS2405-6
IFS2405-10
MA2405-54 254 a70 32 IFS2407-3
IFS2405-28
MA2405-62 262 a78 36.5 IFS2405-30
MA2406-20 220 236 14.5 IFS2406-2.5

Fig. 22 MA240x installation block and ring

Fig. 23 Outer clamps with installation bracket MA240x for IFS2405, IFS2406 and IFS2407
sensor, consisting of mounting block and mounting ring

Dimension in mm (Inch)
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4.7.8.5 [FS2404 and IFS2407 Sensors

E3 Use an installation bracket MA2404-12 to mount IFS2404-2, IFS2404/90-2,
IFS2407-0,1 and IFS2407-0,8 sensors.

© 16 (.63
% 16(63)
e < <9 >
&) | | q-V (3\5)
) i i A
7|>77‘| ‘ 1 “* @ ‘ @ A
| N | ©
\ B /7 *’*’f’i# Tt e
+-— | \ a0 \ Y
I s, o M4 <05
-« 18
A-A
- 34 (1.34) -
- 28 (1.10)
H @b‘b
T
,,,,,,,, H@
—-—-— I 98
i

Fig. 24 Outer clamps with installation bracket MA2404-12 for IFS2404-2, IFS2404/90-2,
IFS2407-0,1 and IFS2407-0,8 sensors, dimension in mm (Inch)

E3 Use the mounting area and two screws M2 or the mounting thread M14x0,5 to
mount IFS2407/90 sensors.

M14x0,5

/t‘m

Fig. 25 Mounting for series IFS2407/90-0,3 sensors

4.7.8.6 Adjustable Mounting Adapter JMA-xx

The JMA-xx adjustable mounting adapter is compatible with numerous confocalDT sen-
sor models. You can find more information on these accessories in the Appendix, see A
5.
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5. Operation

5.1 Commissioning
E3 Connect the controller to a voltage supply, see 4.5.3.
E3 Connect the sensor and the controller with the optical fiber (sensor cable), see
4.6
If you use controller IFC2471 with an IFX2471 external light source, the following applies:

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

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

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

When the controller has been switched on it initializes. The measuring system is ready
after approx. 10 seconds. To ensure precise measurements, let the measuring system
warm up for about 60 minutes. The system can be configured through web pages that
are integrated into the controller or using commands, see A 7. We recommend configu-
ring the controller through the web pages.
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5.2 Operation Using Ethernet

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

5.2.1 Requirements

To support a basic first commissioning of the sensor, the sensor is set to a direct connection.

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

1

Internet Explorer 11.0 |

You need a HTMLS5 browser. Use one of the browsers below:
Mozilla Firefox 19.0 |

Google Chrome 25.0

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

Network

PC with static IP

PC with DHCP

Controller with dynamic IP, PC with DHCP

RJ-45 connectors.

E2 Connect the controller to a switch (intranet). Use a LAN cable with

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

£3 Start the sensorTOOL.exe pro-
gram.

Wait until Windows has esta-
blished a network connection
(Connection with limited con-
nectivity).

E=2 Startthe
sensorTOOL.exe pro-
gram.

E3 Enter the sensor in the DHCP / regis-
ter the controller in your IT depart-
ment.

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

E3 Start the sensorTOOL.exe pro-
gram.

This program is available online at https://www.micro-epsilon.com/download/software/sensorTOOL.exe.

E3 Click the u button.

Select the designated controller
from the list. In order to change the
address settings, click the button
Configure sensor IP.

* IP type: static
* |P address: 169.254.168.150 '
e Subnet mask: 255.255.0.0

E3 Click the button Apply, to transmit
the changes to the controller.

E3 Click the button Open Website
to connect the controller with your
default browser.

1) Requires that the LAN connection on
the PC uses, for example, the following IP
address: 169.254.168.1.

This program is available
online at https://www.micro-
epsilon.de/download/software/
sensorTOOL.exe.

E3  Click the [ | button.

Select the designa-
ted controller from the
list.

Click the button Open
Website to connect
the controller with your
default browser.

E3 Click the button.

Select the designated controller from
the list.

E3 Click the button Open Website, to
connect the controller with your default
browser.

Alternatively: If DHCP is used and the DHCP
server is linked to the DNS server, access to
the controller via a host name of the struc-
ture “IFC24x1_SN <serial_number>" is
possible (where x = 5 for IFC2451, x = 6 for
IFC2461, x = 7 for IFC2471).

3 Start a web browser on your PC. To
achieve a IFC2461 with the serial num-
ber “01234567”, type in the address
bar on your browser “IFC2461_
SN01234567".

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

confocalDT 24x1
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5.2.2 Access via Ethernet

Humer Preferences ‘ Measurement Video signal | Help/info confocaIDT 2461 MIGLHGJJ-E-BILON
Se]ecF your language:

English Start page

llﬁ_,

Start measurement

Current settings:
= |IF52405-1-Sensor 1.00mm SN 00001184
« Distance measurement
« Output interface: Measurement Value Server

Measuring program and settings

Measurement setup

Video signal

Display setup and adjustment

Help/Iinformation

Serial number, software versions and contact details

Use the upper navigation bar to
access additional features (set-
tings, video signal etc.).

All settings on the web page are
applied immediately in the con-
troller after pressing the Submit
button.

Fig. 26 First interactive web page
after calling the IP address

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

settings.

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

5.2.3

Measured Value Presentation with Ethernet

E2 Start Measurement display in the horizontal navigation bar.

Diagram control and display are done in the browser with HTML5 which will continue to run independently from the
controller (which will also continue to operate separately).

1

every time.

E2 Click the start button to begin displaying measurement results.

° By letting the diagram display run in a separate tab or browser window, you avoid having to restart the display

B

MICRO-EPSILON

Home ‘ ‘ Preferences ‘ ‘ Measurement | ‘ Video signal | | Helpilnfo | confocaIDT 2461
Measured values Distance .
measurement Distance measurement
Select measuring program
- Distance 1: Peak before MB
Mastering / Zeroing
Statistics min: N/A  Statistics max: N/A  Peak-Peak: N/A
Set master value
Exposure fime: 729.32 ps Measuring rate: 1 kHz Timestamp 28.9000 s
Mastering is INACTIVE.
Auto -
‘A»'eragmg 23
22
Video averaging .
21
No averaging -
Measurement averaging 20
No averaging - 1.9
_
£ 1.6
E -
- 1.6
!
. ® e
‘Dala selection Diagram ; 1.3
| B oistancs 1 g 12
8 10
2
— — — = 0.9
> @ 8 v
Star Stop Save
0.7
[ Reset statistics ] 06
0.5
0.3
0.2
01

Peakintensitat

1100% —

80% —

80%

T0%

B80%

50% o

40% —

30% -

20%

10% o

0% =

Fig. 27 Displaying measuring results
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Fields with a grey back-

Fields with a dark border
require the specification of
avalue.

Value

Parameter available with

il controller IFC24x1MP

confocalDT 24x1

53

5.3.1 Introduction

User Interface, Basic Preferences

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

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

When programming has been completed, all settings must be permanently stored

1 in a set of parameters to ensure that these settings will be available when the sen-
sor is switched on the next time.

Some parameters are only
available in the controller

IFC24x1MP This is characte-

rized by a separate format-
ting.

Distance measurement

Thickness measurement

Parameter available with
controller IFC24x1 and cont-
roller IFC24x1MP

Multilayer measurement

Parameter available with
controller IFC24x1MP

For details about other measuring control settings and features, such as setting masters

or triggers, see 6.
5.3.2
(= |

Measurement Program

Select the desired type of measurement program from the list:

Home [Preferences ][Measurement”Video signal” Help/Info ]confocalDT 2451 .lcceion

|Login |

Measurement program

Sensor

Exposure mode/measuring rate

Detection threshold

Averaging/error handling

Zeroing/mastering

Material database

Digital interfaces

Preferences > Measurement program

Measurement program

Measurement to be effected

Used peak

Save Setup

| Distance Measurementj

|First peak LI

Submit |

Switching outputs

Analog output

v

Output-data rate —

Distance measurement
Distance to the first surface

ground require a selection.

Thickness measurement
Encoder inputs v Thickness of one layer - distance between the first two peaks
Trigger mode v
Synchronization [Status: OK
Type of |Distance |Used peaKk |first | highest / last peak | Distance to n-th surface,
measure- depends on the selected
ment peak
Thickness | Used peak |first and second / One-sided thickness mea-
first and last / surement of transparent
second to last and last /| | materials; the relevant ma-
highest and second high- | terial needs to be selected
est peak (refractive index).
Selection |Vacuum [ water ...
of material

Multilayer measurement

Selectable distances for
up to 6 peaks

Use refractive correction:
Yes / No

Material between Peak 1/
2..6andPeak2/3..6

startup.

The selected measuring program is used as the standard measuring program on
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5.3.3 Material Database
Select Material

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

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

E3  Select the transparent material to be used for measuring the thickness.
E2 Click submit to confirm your selection.

The controller stores a material table that can be modified and added to, see 6.17.

Home [ Preferences ] [Measurement] [ Video signal ] [ Help/Info ] confocalDT 2451 ,.!cceion

. [_]
|L°9'” | Preferences > Material database SEEE

Measurement program

— Material database

Exposure mode/measuring rate T o~ P =
Material name | Description Refractive index [Refractive index |Refractive index

. NEat486 nm  |n, 587 nm 656
Detection threshold F D at ng 41656 nm
Vacuum, Air | Vacuum; air  [1.000000 | 1.000000 | 1.000000

Averaging/error handling

Abbe value ny

Zeroing/mastering Fused Silica gﬁ::z 912sS, |4 463126 | 1458464 | 1.456367
Material database BK7 Crown glass | 1.522380 1.516800 1.514320
Digital interfaces Acrylic Acrylicrosin, e.g | 4 497808 1.491668 1.488938
ladhesive, lacquer
Switching outputs PMMA Acrylic glass | 1497761 | 1.491756 | 1.489200
Analog output P VT
PMMI methylimid, 1534000 | 1.534000 | 1.534000
Output- data rate a plastic
: PS Folstyrol, 1604079 | 1590481 | 1584949
Encoder inputs P
- PC Polycarbonal, | 4 599439 | 1585470 | 1.579864
Trigger mode a plastic

Micro-Epsilon assumes no responsibility for the stored material parameters.

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

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

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

| Login | () save setup

Preferences > Sensor

Measurement program Sensor
Sensor

Exposure mode/measuring rate

- Connected Sensor: IFS2405-1 SN7101%|
Detection threshold

Averaging/error handling

Zeroing/mastering Submit |

Material database

D|g|ta| interfaces The connected sensor is to be chosen from the stored calibration data (according to type, measurement
range and serial number).

SWItChlng outputs Calibration data of up to 20 different sensors can be stored within the controller.

Analog output

Output-data rate

Encoder inputs

Trigger mode

Status: OK

Synchronization

The calibration data of up to 20 different sensors can be stored in the controller.
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Fields with a grey
background require a
selection.

Fields with a dark
Value | border require the
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specification of a value.

5.3.5 Exposure Mode / Measuring Rate

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

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

Save Setup

| Login |

Preferences > Exposure modes / measuring rate

Measurement program

Exposure mode / measuring rate

Sensor

Exposure mode/measuring rate

Exposure mode: |Measurement mode-|

Detection threshold

Averaging/error handling Measuring rate: Imanual j

Zeroing/mastering

Measurement rate / kHz: [6.2 kHz =l

Material database

Measurement rate: 0.1 kHz ... 10 khz

— Exposure time: 0.1 us ... 1 / Meaurement rate
Switching outputs
Submit |

Digital interfaces

Analog output

Output-data rate omatcinode
KHz ] In order to ensure that each measurement object can be measured with the maximum

"""" possible measuring rate, the measuring rate and then the exposure time of the
adjustment is changed. The following basically applies: Maximum scope of adjustment,
slowest version (default).

Encoder inputs

Trigger mode EXPOSURE

Synchronization

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

rate Measuring rate (IFC2451) |0.71/0.2/0.3/1/2.5/5/ 10 kHz | manual

Measuring rate (IFC2461) |0.1/0.2/0.3/1/2.5/5/ 10/ 25 kHz | manual

Measuring rate
(IFC2471LED)

Measuring rate (IFC2471) (0.3/1/2.5/5/10/25 /50 / 70 kHz | manual
Value (0.1 us and 10.000 us IFC2451)

Value (0.1 us and 10.000 us IFC2461)

Value (0.1 us and 3333.3 us IFC2471/2471LED)
Value (smaller than Exposure time 1)

0.1/1/25/5/10/25/50/ 70 kHz | manual

Exposure time 1 in us

Exposure time 2
(shorter) in us

E3 Select the required exposure mode.

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

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

Manual mode. No automatic adjustments. Set (optimized) values are maintained. This
makes sense for fast changes due to targets with identical surfaces moving in and out or
for highly dynamic movements (no overshoots). It is not recommended to use this mode
for strongly varying target surfaces. Manual mode can also be used for several layers if
the brightest peak should not be captured. The video signal display can acquire suitable
measuring rates and exposure times from automatic mode.
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Automatic two time mode. Fastest mode with two manually preset exposure times.
The more suitable time is automatically selected. We recommend using this mode to
measure distances for fast changing surface properties, such as mirrored or anti-glare
glass.

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

E3 Select the required measuring rate.

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

- IFC2471LED: 0.1 kHz; 1 kHz; 2.5 kHz; 5 kHz; 10 kHz; 25 kHz; 50 kHz and 70 kHz;
- IFC2461: 0.1 kHz; 0.2 kHz; 0.3 kHz; 1 kHz; 2.5 kHz; 5 kHz, 10 kHz, 25 kHz

- IFC2451: 0.1 kHz; 0.2 kHz; 0.3 kHz; 1 kHz; 2.5 kHz; 5 kHz; 10 kHz.

Select manual to set the measuring rate with 100 Hz step size.

The applicable range of values for the current exposure time is displayed underneath the
selection list.

E3 Click submit to confirm your selection.
When selecting the measuring rate, take the video signal into consideration, see 5.4.
Step-by-Step procedures:

E3 Place the target in the midrange, see Fig. 28. Keep adjusting the measuring rate
until you get a high signal intensity that is not oversaturated.

100 % | - oo
3 |
c
o) |
(95} 1
50 p------mmmmm o : |
0 : E Displacement
SMR Midrange EMR
| | i |
.:,Cl: >< Measuring ange (MR) >
Sensor | | L |
e SMR * Target

Fig. 28 Defining measuring range and output signal
E3 To do this, observe the Intensity LED.

Red Signal in saturation
® Intensity <min Yellow Signal too low
IR Green Signal ok

@ [Intensity >max

- Ifthe Intensity LED changes to red, reduce exposure time or increase the measu-
ring rate.

- Ifthe Intensity LED changes to yellow, increase exposure time or reduce the
measuring rate.

E3 Choose a measuring rate that makes the ITntensity LED light up green.
E3 If necessary, change to manual mode.

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

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

After launching video signal the following page is displayed. The diagram displayed
in the large graph window on the right represents the video signal and the receiving row
in different states of post processing.

The video signal displayed in the graph window displays the spectral distribution of the
pixels in the receiving row. Left 0 % (small distance), and right 100 % (large distance).
The corresponding measured value is marked by a vertical line (peak marking).

an,

confocalDT 2451  .droersion

Video signal — 6

[ Dark reference Vldeo Signal

Masked range

The diagram starts automatically when the web page is loaded.

‘ Home Preferences ‘ Measurement H video signal ‘ Help/info

. . — - + 7
Exposure time: 61600 s Measuring rate: 1.0 kHz )

4 Exposure mode/Measuring rate Manual ~

Exposure mode - - 49.8 %
Measurement mode - 10053
3 [Measuring rate:
1KHZ -
Detection threshold(in %):
2.00

75

Intensity [%]

‘Data selection Diagram

2‘ B Dark corrected signal

B Light source corrected signal

B Detection threshold

B Peak Marker 0 25 50 75 150

B Linearized measuring range Range [%] ‘

Wasked range

1—& & 8 | A M#H

Fig. 29 video signal web page

The video signal web page includes the following features:

1 After clicking Stop data selection and zooming is still possible. Use the button
Save to open the Windows dialog box for selecting the file name and location of
video signals or correction tables in order to save them as CSV file that contains all
pixels. Their (selected) intensities are output in % and further parameters.

2 Inthe window on the left, the video graph can be enabled or disabled both dur-
ing and after measuring. Inactive graphs are grey. Click on the check mark to add
them. If you want to have displayed one single signal, click on its name.

* Raw signal (uncorrected CCD signal, red)
* Dark corrected signal (raw signal minus dark level table, blue)

* Light source corrected signal (signal which is corrected with the dark signal and
the light source table, green),

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

* Light value table (table generated in response to light referencing, brown)

* Recognition threshold , changeable (horizontal orange line)

* Peak marking (vertical blue line), corresponds to the evaluated measured value
* Linearized measuring range (limited by grey hatching), not changeable

* Masked range (limited by pale blue hatching), changeable
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10

11

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

Auto (= automatic scaling) or Manual (= manual setting) allow for scaling the
intensity axis (Y axis) of the graph.

From the video signal page, you can launch the Dark reference and
Masked range directly, see 5.7.

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

Status Display

* Green: OK; data transfer is active
* Yellow: data transfer is stopped

* Red: sensor connection is disturbed

Mouseover feature. When moving the mouse over the graph, curve points or peak
markings are highlighted with a circle symbol while the corresponding intensity is
displayed. The corresponding x position is displayed in % above the graph window.

The linearized range is in the diagram between the grey hatchings and can not be
changed. Only peaks of which the centers are in this range can be evaluated. The
masked range may be limited if needed. Then an additional pale blue hatching lim-
its the range on the right and on the left side. The peaks remaining in the resulting
range are used for evaluation.

The recognition threshold, based on the dark corrected signal, is a horizontal
straight line that corresponds to the preset value. It needs to be just high enough
that no undesired video signal peak is included in the measurement. An acceptable
signal-to-noise ratio requires the threshold to be as low as possible. The recognition
threshold should not be changed if possible.

X axis scaling: The diagram displayed above is zoomable with both sliders on the
right and on the left side in the lower total signal. Move it sideways also with the
mouse in the center of the zoom window (cross arrow).

Intensitat [%

2
Bereich [%]

I\ H Lo H
Fig. 30 Slider zoom: one-sided (left) and dragging with cross arrow (right)

In the state of active triggering, see figure, a trigger

impulse is required that sets off the video signal. @
This indicates the display at the top right in the confocalDT 2451 wemoersion
window. The status display may nevertheless be '® Tiggerung aidi
green. Exposure time and measuring rate are not >

displayed. Recommendation: switch off triggering us Messrate: kiiz

while the video signal is displayed.
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5.5 Dark Reference

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

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

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

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

E3 On the controller, press the Dark reference button ', or click the Start dark
reference button on the bark reference web page.

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

| .Home : | Preferences 1 | Measurement I 1 Video signal ! ‘ Helpiinfo 1 COI"IfOC&'DT 2451 MIGRO-EPSILON

Video signal

Dark reference

Wasked range This adjustment must be carried out after every change of the sensor. The sensor must be covered and
the measurement object be removed for this, please also view the operating instructions. (Time required:
approx. 20s). The result of the adjustment will be saved. The previous adjustment can be reset by

Start dark reference clicking on "Undo".
Exposure time: 333333 p= Measuring rate: 0.3 kHz

Manual +

Dark reference

1001%

Data selection Diagram
gnal

Intensity [%]

Range [%] ‘

Fig. 31 Dark reference video signal (example: IFC2451 with LED light source)

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

E3 Remove the paper cover from the sensor. The sensor can now be used as nor-
mal.

Click undo to reset the previous adjustment. You need to repeat dark referencing
1 after replacing the lamp in the external light source. And for controller IFC2451,
IFC2461 and IFC2471LED with an internal LED light source you will also need to
carry out dark referencing at regular intervals.

The current brightness value (as the quotient of the sum of all intensities and the current
exposure time), is determined with each new darkness correction. If a major change in
the previously stored value is detected, this can be interpreted as the degree of contami-
nation, and a warning is given.

You can also ignore this message. However, you should note the current exposure

1) After more than 10 seconds, the factory settings will load!
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time in the case of time-critical measurements. Then gently clean the face of the sensor
cable’s E2000 connector. Only use pure alcohol and fresh lens cleaning tissue to do this.
Then repeat the darkness correction. If nothing changes, the sensor cable can also have
become damaged or the fibre connector lying in the controller may become soiled.

Change the sensor cable or submit the whole system for checking.

You can adjust the warning threshold if necessary in the event of contamination by an
ASCIlI command (permissible deviation in %); the factory setting is 50 %, see A 7.3.3.5.

The warning threshold is stored specific to the setup.
5.6 Measurements and Web Page Display

5.6.1 Distance Measurements

E3  Align the sensor vertically to the target object.

E=2 Then, move the sensor (or the target) closer, until you more or less reach the start
of measuring range for your sensor.

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

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

Fig. 32 Description of LEDs and error signals for distance measurements
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After launching Measurement the following web page is displayed. The diagram starts
automatically when the web page is reloaded. The diagram in the large window to the
right displays the value-time graph.

B

| Home ‘ | Preferences : | Measurement ‘ ‘ Video signal ‘ ‘ Helpilnfo ‘ confocal DT 2451 MICRO-EPSILON
Measured values Distance i
measurement Distance measurement
6_ Select measuring program | 7
Wastering / Zeroing [—Distance 1. 1.183339 mm
Statistics min: -0.029523 mm Statistics max: 1.38394 mm Peak-Peak: 1.413463 mm
Set mastervalue
- 292 6 - 3 kHz. ’
Masterng s INACTIVE Exposure time: 1292 68 p= - Measuring rate: 0.3 kHz Timestamp 16.4766 s
5\ Auto -
|ﬁveragmg [ 1.42
140 Peakintensitat
Video averaging -
- 38 00%
4\ Mo averaging - v
Measurement averaging 36
No averaging - 34 il
E
E
= 70%
@
|Data selection Diagram E %] T 8
Rl
3 B Distence 1 z
F 50%
m
2 @& @B - il
Start P Save
1 30% 4
Reset statistics
20% | 9
10%
0% -
H 1
16.2 16.5 74
Time[s] 3 |
N / 10
N / \
-

Fig. 33 Measurement web page (distance measurement)

1 By clicking on the button Resets statistics, the statistical values can be
reloaded during the measurement. In stop mode, the statistical values calculated at
this moment are displayed.

2 The diagram is ended by clicking stop; data selection and zooming is still pos-
sible. Clicking on save opens the Windows dialog box for selecting a location and
file name in order to save the last 10,000 values in a CSV file (separated by semico-
lons).

3  Diagram Data Selection
* Distance 1

* Etc. (for thickness and multi-layer measurements)
Inactive graphs are grey. Click on the check mark to add them. If you want to have
displayed one single signal, click on its name.

4 Inthe left window, you can define settings for averaging readings. If the settings
were defined in a different tab or window, you will then need to re-load the Mea-
surement page to apply the settings.

5 Auto (= automatic scaling) or Manual (= manual setting) allow for scaling the
intensity axis (Y axis) of the graph.

6 In addition, the values of distance, statistics, the current measuring rate, exposure
time and time stamp are displayed in the text boxes above the graph. Errors are
displayed as well.

7  Status Display
* Green: OK; data transfer is active
* Yellow: data transfer is stopped

* Red: sensor connection is disturbed
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8 Mouseover feature. When moving the mouse over the graph, curve points or peak
markings are highlighted with a circle symbol while the corresponding values are
displayed in the text boxes above the graph. The intensity bars are updated as well.

9 The peak intensity is displayed in form of bar graph.

10 X axis scaling: The total signal is zoomable with the slider on the left side during
running measurement. The time range can be defined in the input field below the
time axis. Once the diagram is stopped, you can use the right slider as well. The
You may also move the zoom window sideways with the mouse in the center of the
zoom window (cross arrow).

* Inthe state of active triggering, see figure, a trigger
1 impulse is required that sets off the video signal. @
This indicates the display at the top right in the confocalDT 2451 ucno-ersion
window. The status display may nevertheless be '® Triggerung ait
green. ;
us

5.6.2 Thickness Measurement of Transparent Objects

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

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

*  The light beam must meet the target surface at a right angle to avoid inaccurate

measurements.
| I
= i
:Displaoement 1
L)
I — —
:Displacement 2 ¥!/
: I
Thickness |

SMR MR

Fig. 34 One-sided thickness measurement for a transparent object

SMR Start of measuring range
MR Measuring range

IFS2403 (hybrid sensor)
approx. 15 % of the measuring range

IFS2405 (standard sensor)
approx. 5 % of the measuring range, see 2.6.

Maximum target thickness Sensor measuring range x refraction index for the target

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

Name |State Description
Red Intensity of at least one of the first two peaks in saturation
LED 1. Intensity too low, one or both peaks below recognition
Intensity | Yellow
threshold
Green Signal ok
Focus of none (or only one) of the peaks within the lin-
Red .
earized or masked range
LED 2 Yellow Average value from first and second peak in the midrange
Range (47.5 ... 52.5 %)
Green OK, focus of at least two peaks within the linearized or

masked range

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

Focus of none (or only one) of the peaks within the lin-
earized range

Fig. 35 Description of LEDs and error signals for thickness measurements

Error 1 |Intensity = 1

Error2 |Out of range = 1

Thickness can only be calculated correctly if the material has been specified. To balance
the spectral adjustment of the refractive index, a minimum of three refractive index num-

bers for different wavelengths or one refractive index plus the Abbe number are required.
If a target surface is outside the measuring range, the controller provides only one signal
for distance, intensity and focus. This might also happen, if one signal is below the reco-
gnition threshold.

When measuring the thickness of a transparent material, two boundary areas are active.
This means, that two peaks are displayed in the video signal, see Fig. 36.

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

B

Home Preferences | Measurement ‘ | Video signal ‘ Help/info Confoca|DT 2451 MICRO-EPSILON

Video signal . .
Dark reference Vldeo Slgnal
Masked range Exposure time 61235 us  Measuring rate: 0.1 kHz
Exposure mode/Measuring rate Manual +

Exposure mode: - 40.2 %

Measurement mode - 10011

Measuring rate:

0.1 kHz -

Detection threshold(in %):

2.00

75

Intensity [%]

|Data selection Diagram |

Dark correcied signal: 37.14

| B Dark corrected signal |

[ ]
B Detection threshold o= ]
W Peak hiarker 0 25 50 75 100
B Lincarized measuring range Range [%] |
Masked range
> & B | H
Sta Stop Save A
s

Fig. 36 video signal web page (thickness measurement)
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‘ Home ‘ ‘ Preferences ‘ ‘ Measurement | ‘ Video signal ‘ | Help/info | MIGRO-EPSILON
Measured values Thickness .
measurement Thickness measurement
Select measuring program
Distance 1: 1.591029 mm Distance 2: 2992484 mm  Difference 1/2: 1.401455 mm
Material settings
Statistics min: 1.400795 mm  Statistics max: 1.40443 mm Peak-Peak: 0.003635 mm
Mastering / Zeroing
Exposure time: 6121 ps  Measuring rate: 0.1 kHz Timestamp 1.6800 s
Auto -
Mastering is INACTIVE.
3.0 o
29 Peakintensitat
‘Averagmg 27 100% -
Video averaging 26
No averaging - 24 90% —{
Measurement averaging
No averaging - - 23 80%
E
3 20 70%-|
2 - 60%
g 1.7 5 S U
Data selection D 5 1.5
‘ ata selection Diagram 2 oo
/ W Distance 1 3 s
=
/ W Distance 2 2 )
14
/W Difierence 112 oS 0%
0.8
) =) — 20%-|
> & B8 0
Start Stoj Sq
o ave 0.5 o |
— 0.3
Reset statistics
0.2 0% -
0.0 i 12
03 0.0 0.4 07 14 1.4 1.8 241 25 29 32
\\—\ Time[s] 3,57 & ‘

Fig. 37 Measurement web page (thickness measurement)

The Measurement web page visually and numerically displays both distances and the
thickness (difference 1/2), intensity is displayed for both peaks (peak 1 = close, peak 2
= far), see Fig. 37. Statistic values relate to thickness. All other settings and features are

identical with those for distance measurements, see 5.6.1.

5.7 Load / Save Settings in the Controller

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

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

I Login I

(=) save Setup

Preferences > Settings loading / saving

Measurement program

Settings loading / saving

Sensor

Exposure mode/measuring rate

Detection threshold

Setup no.: [1 -l

Averaging/error handling

Maintaining interface settings:

Zeroing/mastering

Material database

Activate |

Digital interfaces

Save setup |

Switching outputs

Analog output

Output-data rate

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

Encoder inputs

En

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

Trigger mode

Maintain interface settings

Synchronization

If the checkbox is activated, the settings for language, password, analog output and network will kept.
Activate

By clicking this button, the selected setup file is loaded in the controller.

I Settings loading/saving

Save setup

l Manage setups on PC

Clicking this button saves the settings in the selected setup file.
Manage setups on PC Importing/exporting of setup and material settings between PC and controller.

I Extras

Status: OK

confocalDT 24x1
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5.7.1 Saving Settings in the Controller

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

How to save settings:

E3 Select the required setup no. of parameters.

E3 Click the save setup button.

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

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

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

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

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

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

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

E3 Selectthe Maintaining interface settings checkbox if desired.
E2 Click the Activate button.

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

Assigning passwords prevents unauthorized changes to controller settings.

Password protection is not enabled as a factory setting. The sensor works on the User
level. After the controller has been configured, you should enable password protection.
The standard password for the User level is 000.

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

User can do the following:

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

Fig. 38 Permissions within the user hierarchy

Enter the standard password 000

Login or a custom password into the
) Password box, and click Login
You are logged in as User. X
; T to confirm.
Password for login as a professional:
| Login || To change to user mode, click the

Logof f button.
Fig. 39 Changing to professional level

In User mode, you can use the change password features to assign a custom pass-
word.

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

User level at User/ Defines the user level that is enabled when the sensor

restart Professional | starts the next time. MICRO-EPSILON recommend to
select Professional level.

When an professional restores the factory settings (Settings menu > Tools >
1 Factory Settings), the Professional level password is reset to 000.

6.2 Detection Threshold

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

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

Defining the peak detection threshold

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

- For thickness measurements, you may increase the detection threshold, if video signal
peaks merge. In general, set the threshold high enough to avoid that any interfering
video signal peaks are detected.

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

E3 Click submit to confirm selection of the recognition threshold.
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6.3 Averaging, Error Handling, Spike Correction, Statistics
6.3.1 Notes on Averaging
Video no averaging / Video averaging is carried out
averaging |recursive 2 /4 /8 before measuring distances or
moving2 /4 /3 thickness. Recommended for
median 3 very small peaks.
Measured |po averaging Specify the type of averaging.
value N defines how many sequential
averaging | moving N values 2/4/8.. Value |measurements the controller will
1024 use for averaging, before
recursive N values |2 ... 32768 Value |'SSU4N9 'the next reading.
Averaging does not affect the
median N values (3/5/7/9 Value | measurement frequency.
Error . Error output, no measurement output Sensor displays an error
handling number.

Hold last value 0...1024 Value |If no valid reading can be obtai-
ned, the last valid value can be
hold for a certain period of time,
and will be issued repeatedly.

If the reading is 0, the last valid
value is hold permanently.
Spike No
correction  fygq Evaluation Value | This filter removes individual
length very high spikes from a relatively
1-10 constant course of measure-
ment value.
Max. toler- Value |Smaller spikes are preserved.
ance range
(mm)
0-100
Number of Value
corrected
value
1-100
Statistics |2/4/8/16... 16384 / The statistical values Minimum,
all measured values Maximum and Peak-to-Peak are
calculated and output from a
predefined number of measu-
ring values.
Signal for |Distance 1 ... 6 / Difference 1-2 up 5- 6 |For multilayer measurement
statistics program the signal is selectab-
calculation le and will if not already done,

added to the output via Ethernet
automatically.

Averaging can be performed in two different signal processing areas.

- Video signal averaging

- Measurement averaging

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

. Video averaging

. Unlinearized distances

. Linearizing the distances

. Refractive index correction of the distances

. Troubleshooting when there is no valid measured value
. Spike correction of the distances

. Difference generation for thicknesses

0 N O O b~ WO DN =

. Measured value averaging

©

. Statistics

6.3.2 Video Averaging

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

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

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

6.3.3 Measurement Averaging

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

Measurement averaging
- improves the resolution
- allows masking individual interference points, and
- 'smoothes' the reading.

* Linearity is not affected by averaging. Averaging has no effect on measuring rate
1 and output rate.

The internal average value is re-calculated for each measuring cycle.

* The defined type of average value and the number of values must be stored in the
1 controller to ensure they are hold after it is switched off.

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

Moving average

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

MV = measured value

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

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

Example: N = 4
.. 0, 1% w1, 21% Measured values
221,38 _ 21,84 _
4 - Mmov (n) 4 M mov (n+1)

Output value
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* Moving average in the controller IFC24x1 allows only potentials of 2 for N. The high-
est averaging value is 1024.

Application tips
- Smooths measured values

- The effect can be finely controlled in com-
parison with the recursive averaging

- With uniform noise of the measured values
without spikes

- At a slightly rough surface, in which the
roughness should be eliminated

- Also suitable for measured value jumps at
relatively low settling time

Signal without averaging
Signal with averaging

Fig. 40 Moving average, N = 8

Recursive average

Formula:
MV = measured value
M () = MV, + (N-T) XM N = averaging value, N = 1 ... 32768
N n = measurement index

M. = average value or output value

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

rec

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

Application tips

- Permits a high degree of smoothing of the
* measurement values. However, it requires
extremely long transient recovery times for
measured value jumps (low-pass behaviour)

- Permits a high degree of smoothing for
noise without strong spikes

- For static measurements, to smooth signal
noise

- For dynamic measurements on rough
surfaces, to eleminate the roughness, e. g.
roughness of paper

Signal without averaging

. . . - For the elimination of structures, e. g. parts
Signal with averaging 9-p

with uniform grooves, knurled rotary parts or

Fig. 41 Recursive Average, N = 8 roughly milled parts
- Unsuitable for highly dynamic measure-
ments
Median

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

When creating a median value for controller IFC24x1, incoming readings are sorted after
each measurement. Then, the average value is provided as the median value.
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3, 5, 7 or 9 readings are taken into account. This means that individual interference
pulses can be suppressed. However, smoothing of the measurement curves is not very
strong.

Example: Median value from five readings

..0 12451 3,~ Sorted measurement values: 1 2[3/]4 5  Median, =3
..1245 135~ Sorted measurement values: 1 3[4]5 5  Median,,, = 4

Application tips

The measurement value curve is not smoo-
thed to a great extent, used to eliminate
spikes

Suppresses individual interference pulses

In short, strong signal peaks (spikes)

Also suitable for edge jumps (only minor
o influence)

For rough, dusty or dirty environment, to
eliminate dirt or roughness

Signal without averaging

' : ' - Further averaging can be used after the
Signal with averaging

median filter
Fig. 42 Median, N = 7
1 " ‘
L 105 o 105
[ C
g 10 g2 1
o o
S 05 S 95
7] o |
8 g 8 g |
= = ‘
85 85
0 200 400 600 800 1000 0 200 400 600 800 1000
Position value Position value
Fig. 43 Original profile Fig. 44 Profile with Median, N = 9

6.3.4 Error Handling (Hold Last Value)

If no valid reading can be obtained, an error is issued. Should this be a problem for pro-
cessing, the last valid value can be hold for a certain period of time, and will be issued
repeatedly.

Between 1 and 1024 values can be hold.

If the number is 0, the last value is hold until a new, valid reading is obtained.

6.3.5 Spike Correction

This special form of filtering is used to remove very high spikes from a relatively constant
course of measurement values, though while retaining any smaller spikes. A median
would remove all the spikes.

The assessment of whether a measurement is a spike (outlier) is based on the mean of
a particular number of previous valid readings. The permissible deviation from the next
value is calculated using the tolerance range. If the new measured value deviates too
much, it will be corrected to the previous value. A maximum number of consecutive mea-
sured values to be corrected must also be stated.

Attention: In the event of several consecutive spikes (outliers), the previous corrected
value is used in the correction of the following measured value. Use this function only in
appropriate applications. Improper use can lead to a distortion of the measured value
sequence! Check the possible impact of a changed measured value sequence on the
measuring environment and subsequent controllers/systems.
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This function acts the same way on all output distances; the differences (thicknesses)
are calculated on the basis of the corrected distances.

x  Evaluation length. Number of previous measured values to be assessed (max. 10).
y Max. tolerance range (mm); the spike (outlier) correction comes into play when the

specification of a value.

value is not met or is exceeded
z Number of corrected value (max. 100)
Example:x=3/y =0.05/z =1

10,00 A
9,95
9,90 - o e
i 8 Yy
9,85 AN
NS
9,80 - \
3 7
9,75 A =
Evaluation — — Number of —  — Max. — = Average
9,70 1 length corrected tolerance value
| value range
1 2 3 4 7 5 e 7 T 8 " 9 " 10

Fig. 45 Correction of measuring values

k&q& 9 6? Application tips

Eliminating spikes with an adjustable
threshold

- For highly dynamic data acquisition of
fast moving objects

- With measurement jumps suitable, es-
pecially those with interfering peaks

°N l - With edge jumps and with some bent
%Qi%’o&% 35) éfpé% fﬁ:;&& edge transitions

- Execution is done before other averages
Signal without correction take place

Signal with correction

Fig. 46 Different signals

6.3.6 Statistics
The controller derives the following statistical values from the measurement result:
MIN Minimum © _ Maximum_
|3
© c
. I
MAX Maximum | o|x|2
hlolz!
Bye 1 e
Peak-to- | _ Minimum 7
‘ ~
PEAK-PEAK |Peak value |~ Peak-peak L
(time | Evaluation cycle } Time
span) ‘

Fig. 47 Evaluation cycle of statistical values

Statistical values are calculated from measurements within an evaluation cycle. The

number of measurements used for calculation can be between 2 and 16384 (potential of

2), or include all measurements.

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

deleted.

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

the interfaces.
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6.4 Zeroing, Mastering

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

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

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

The master value is the reading that is issued as result of measuring a master object.
Zeroing is when you set a master with 0 (zero) as the master value.

When setting a master, the sensor characteristic is moved
in parallel. Moving the characteristic reduces the relevant

measuring range of a sensor (the further master value and
master position are located, the greater the reduction).

Setting masters/Zeroing - Step-by-Step:

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

E3 Define the Master value (web interface/ASCII).

Digital value

After setting the master, the sensor will issue new read-
ings that relate to the master value. If you click the Reset
master value button to undo the mastering process, the
system reverts to the state that existed before the master
0% Measurir%(gn;ange 100% was set.

min

Fig. 48 Moving the characteristic when mastering

° Mastering Or zeroing requires a target object to be present in the measuring
1 range and affects both analog and digital outputs.
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6.5 Digital Interfaces
Digital Output in the web diagram / Defines which interface is used for data
interface Ethernet measurement transfer | | output. No parallel data output via multiple
selection  |RS422 / EtherCAT channels.
Data Distance 1, 2 | Distance 3 ... 6 | |Select the relevant check boxes to choose
selection Difference 1 - 2 | Difference 1 - 3 |which data are used for transmission. The
up 5 - 6 / Statistics Min | Statis- data are issued one after the other in a de-
tics Max | Statistics Peak-Peak /| |fined sequence. RS422 allows transmission
Exposure time | Intensity of the | of no more than 32 records.
(all) distance value(s) | Encoder
1/ Encoder 2 | Encoder 3 [ Error
status | Measured value counter/
Time stamp /[Trigger time differ-
ence
Ethernet IP settings for controller Static IP Values for IP address /
settings address | |gateway | subnet mask.
DHCP Only for static IP ad-
dresses.
Ethernet measured value transfer |Server / Values for port and IP
settings Client address
TCP/IP | UDP/IP
Settings Baud rate 9.6/115.2/230.4 | 460.8 /| 691.2 /
RS422 921.6 / 1500 / 2000 / 3500 / 4000 kBps
Ethernet/ | Operating mode after start Ethernet | EtherCAT
EtherCAT
6.5.1 Selecting a Digital Interface

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

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

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

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

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

6.5.2 RS422 Interface

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

Transfer settings for controller and PC must match.

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

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

The maximum number of measured values that can be transferred for each measuring
point depends on the controller measuring rate and the selected RS422 interface trans-
mission rate. Where possible, use the maximum available transmission rate (baud rate),
see A7.5.2.
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6.5.3 Ethernet

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

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

The controller transmits the Ethernet packets at a transmission rate of 10 MBit/s or 100
MBit/s. The transfer rate is selected automatically depending on the connected network
or PC.

Any output values and additional information to be transmitted that are logged at one
point in time are combined to form a value frame. Multiple value frames are combined
as one measurement block. A header is added to the start of each measurement value
packet.

When transmitting measurement data, the controller sends each measurement value
(measured value block) to the connected remote station after successful connection
establishment. No explicit request is required.

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

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

This measured value block can also consist of several Ethernet packets depending on
the size of the video signal.

6.5.4 EtherCAT

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

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

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

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

You will find further information in the appendix, see A 8.

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

You will find further instructions how to change from EtherCAT interface back to Ethernet
in the appendix, see A 8.2.2.
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6.6 Switching Outputs

Assignment of the Switching output “Error 1” | Error intensity (F1) /

switch outputs Switching output “Error 2” | Outside of measuring range (F2) /

(digital 1/O) F1 or F2 | Lower limit value (Gr1) /
Upper limit value (Gr2) | Gr1 or Gr2
/ No output

Limit value settings Lower limit value (in mm) |Value

Upper limit value (in mm) |Value

Measurement value that | Distance 1, 2 / Distance 3 ... 6 /

belongs to limit values Difference 1 - 2 / Difference 1 - 3 up
5-6

Switch threshold of | High active / low active
the error outputs

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

Switching outputs “Error 17 and “Error 2” of the “Digital I/O” terminal block can be indivi-
dually assigned to different errors and thresholds.

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

6.6.2 Limit Value Settings

You can also use the “Error 1”7 and “Error 2” switching outputs to monitor threshold valu-
es. In this case, enter lower and upper limit values (in mm).

6.6.3 Switch Threshold of the Error Outputs

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

High active Low active
N 5V q 5V _
= Switching output = Switching output
2 active 2 active
u v S w ov S

./ ./
Time Time

Fig. 49 Behavior of the binary outputs Error 1 and Error 2

Selecting the switching logic is different from selecting a level by using a screw terminal
bridge on the front of the controller, see 4.5.7.

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

Analog outputs can either be used for distance or thickness measurements. Only one
type of measurement can be transmitted at any given time. The analog output has a
resolution of 16 bit.

Output signal Distance 1, 2 / Dis- With the distance measurement program

tance 3 ... 6 / _ only Distance 1 can be measured
Difference 1 - 2 / Diffe-

rence 1-3up5-6

Output range 4..20mA/0..5V/ Either the voltage or the current output on

0..10V/-5...5V/ the controller can be used at any given time.
-10 ... 10V / inactive
Scaling Standard scaling Distance measurements:

scaled to 0 ... measuring range
Thickness measurements:
scaled to 0 ... 2 * measuring range

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

End of range (in mm): Value

Output value scaling depends on which measuring program was selected for the rele-
vant output range:

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

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

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

is then spread between the minimum and maximum values. This allows for decreasing
analog characteristics, see Fig. 50.

Mavyi -
L e s SaRT
Standard characteristic 1
|
|
Analog | | |
output ! i
|
o | |
'Start of measuring IEnd of measuring range
\range Target !
G [ = e e —— | g
| |
| |
LED “Renge’'” 7o 7] heasurin “Error
} |
| |
24mAL-- e — : -
20mAT-—----— 4o S oo
Analog | | Two-point !
output | | aling 1
P | | |
4mA{-———-————- S R —— S S
EMR  Endof Start of SMR
range range
Fig. 50 Scaling the analog signal
Fields with a grey back-
ground require a selection. 6.8 Output Data Rate
Fields with a dark border i —
Value | require the specification of Measured Value Only every n-th value is used (n = 1, 2... 1000).
avalue. value All other measured values are discarded.
' ' Reducing Analog / RS422 / | Select the relevant check boxes to choose which
MP zsﬁgﬁé‘i:%‘;‘ﬁ'm“h interfaces Ethernet interfaces are used for data reductions.
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6.9 Encoder Inputs

A maximum of three encoder values can be assigned to the measured data. They will
then be issued and used as trigger conditions. This exact assignment to the measured
values is ensured by the fact that exactly the encoder values are output that are exist in
half of the exposure time of the measured value (the exposure time may vary due to the
control). Tracks A and B make it possible to detect directions. Each of the three enco-
ders can be configured separately. The encoder socket configuration, see 4.5.9.

Encoder 1/2/3 |Interpolation single / double | quadruple resolution
Effect on no effect / set on first track /set with every track
reference track
Set on value Value

Maximum value |Value

6.9.1 Interpolation

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

Increase encoder value \ Decrease encoder value

Single resolution

e I e
I N e e e e

34 33

Double resolution

e R N
s [ 7 1 4 7 1

34 33 32 31

Quadruple resolution

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

34 33 32 31 30 29 28 27

Fig. 51 Pulse sequence encoder signals

6.9.2 Effect on the Reference Track

No effect. The encoder counter continues to count; the signal is reset when the cont-
roller is switched on or if you click on Sset on value.
To set on first track. Setsthe encoder counter to the defined value, if it reaches

the first reference mark. It is the first mark after turning on the controller. Without turning
off only after pressing the button Use next mark.

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

Track A | | | |
Track B | | | |

Zero pulse / |_|
Reference mark

Fig. 52 Reference signal of an encoder

6.9.3 Set on Value

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

6.9.4 Maximum Value

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

Value input and output on the confocalDT 2451/2461/2471 can be controlled through
external electrical trigger signals or commands. Both analog and digital outputs are
affected. The measured value to the trigger point is output delayed, see 6.19.

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

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

- “Sync in” pulse duration is 5 us or more.

Level triggering Measurement value
input

Level low / level high
Measurement value

output
Edge triggering Measurement value | Start of measured |Falling edge /
input value output increasing edge
Measurement value |Number of meas- |Value
output ured values
Software triggering |Measurement value
input Number of meas-
Value
Measurement value |ured values
output
Encoder triggering Triggering by Encoder 1 / Encoder 2
Measurement value / Encoder 3
input ; 31
Measurement value Step sge. Value [1 ... 27]
output Lower limit Value
Upper limit Value [1... 2%2]
No triggering continuous value output

Level triggering. Continuous value input/out- U i
put for as long as the selected level is active. After
that the controller stops the input/output of the
values. Pulse duration must last for at least one
cycle. The subsequent pause must also last for at
least one cycle.

Fig. 53 Active high level trigger (U), relevant analog
signal (A,) and digital signal (D) 2 j : :

v

y—

Edge triggering. Starts value input/output as

soon as the selected edge is active to the trigger ut
input. If trigger conditions are met, the controller
outputs a defined number of measurements. Value
range between 1 and 16383. After completion of
data output the analog output remains standing at
the last value (Sample & Hold).The duration of the 5 5 5 5
pulse must be at least 5 us. Do ““W ““W

v

Fig. 54 Falling edge trigger (Lg, relevant analog
signal (A,)) and digital signal (D)
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Software triggering. Starts outputting values as soon as a software command
(instead of the trigger input) or the Initiate trigger button is activated. The point
in time is not defined as accurately. If trigger conditions are met, the controller outputs a
defined number of measurements. Value range between 1 and 16383. Value output can
be stopped with a command, see A 7.

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

Lower limit Upper limit
| |

| | [T T TN T
“““““ ey | | P

Starting value Step size 1 Reading encoder
Trigger points

Fig. 55 Definition of terms for encoder triggering

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

6.10.1 Triggering the Measured Value Recording

The current array signal is only further processed after a valid trigger event and the
measured values are calculated from this. The measurement data is then transferred
for further calculation (e.g. averaging or statistics), as well as the output via a digital or
analog interface.

When calculating averages or statistics, measured values immediately before the trigger
event cannot be included; instead older measured values are used, which had been
entered during previous trigger events.

6.10.2 Triggering the Measurement Value Output

The calculation of the measured values is performed continuously and independently
of the trigger event. A trigger event only triggers the output of the values via a digital or
analog interface.

Thus values measured immediately before the trigger event are used when calculating
means (averages) or statistics.

The triggering of the measured value recording and output have the same timing.

6.10.3 Trigger Time Difference

Since the exposure time is not started directly by the trigger input, the respective time dif-
ference to the measurement cycle can be output. This measured value can, for example
serve to accurately assign measurements to one place, when measuring objects are
scanned at a constant speed and when each track starts with a trigger.

The time from the start of the cycle until the trigger event is defined as a trigger time
difference. The output of the time determined occurs 3 cycles later, due to the internal
processing.

Exposure | | | |
N _ } N+1 } N-+2 } N+3 } N+4
o e N s N
\ \ \ \
Input Trigln \ \ \ \
Start | | | \
—_— 1 — \ \ \
| | | |
Trigger time | \ \ |
difference \ \
‘ | | analog N |
Measurement output

\ ! digital N +
| | | |
‘ ‘ " Trigger time

difference

Fig. 56 Definition of the trigger time difference
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° The start of the cycle does not mean the start of the exposure time. There is only a
fixed difference of 100 ns between the start of the cycle and the end of the exposure
time.

6.11 Synchronization

If several sensors measure the same target synchronously, the controllers may be
synchronized with each other. The sync output of the first controller IFD24x1 Master
is connected to the sync inputs of the further controllers, see 4.5.8. Notice the controller
timing, see 6.19.

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

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

External synchronization. Sync In at the controller is used by
an external synchronization source, such as a frequency
generator. Min. 0.1...10 kHz (IFC2451), 0,1...25 kHz
(IFC2461), 0.1...70 kHz (IFC2471LED) or 0.3...70 kHz
(IFC2471). It is also possible to simultaneously synchronized
multiple controllers externally.

Slave on external master

If the controllers are operated via an EtherCAT interface, then a synchronization can be
realized without a synchronization cable, see A 8.5.

6.12 Manage Setups on PC

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

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

1

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

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

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

Maintaining inter- Check box Interface settings include network properties,

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

Select setup Value File location (path).

Step by Step:

E3 Select the data to be transmitted.
E3 Define a setup number.
E3  Select whether the interface settings are affected.

Exporting data:

E3 Click the Export setup button.

The Windows dialog box for saving a file opens.

E3 Enter the file name for the parameter set file (*.meo), and click OK.
Any currently selected files will be backed up to the PC.

Importing data:

E3 Click the Browse button.

The Windows dialog box for selecting a file opens.
E3 Click the Import setup button.

The PC starts transferring the file to the controller.

Page 70



Advanced Settings

Fields with a grey
background require a
selection.

Fields with a dark
Value | border require the

confocalDT 24x1

specification of a value.

6.13 Extras

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

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

6.14 Masking the Evaluation Range

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

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

into the measuring range.

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

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

thereby.
()

Home ‘ ‘ Preferences | | Measurement ‘ | Video signal | | Help/info ConfocaIDT 2451 MICRO-EFSILON
Video signal
Dark reference MaSked range
Masked range Can be used for limiting the evaluation area, if for example external light with a certain wavelength (blue,
B red IR) impairs the video signal.
Masking start (in %) %
20 (presetting 0...100%)
z T
I';‘\Daskmg Colit Exposure time: 905 25 p= Measuring rate: 0.3 kHz 0
Manual ~
|Data selection Diagram | Measunng range
WMo co
W oighes al d
Evaluation range
B S
=
B oetection threshold =
=
B 2
@
=

o s =
25 75 100

50 75
Range [%] |

| i ~ |

Fig. 57 Limiting the video signal
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6.15 Light Source Reference

A light source reference is performed at the manufacturer's premises (prior to delivery).
It also needs to be carried out after changing a Xenon light source (controller IFC2471),
see A 3, or the LED light source (controller IFC2451, IFC2461 and IFC2471LED).

Step by step:

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

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

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

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

E3 Perform the light reference. Click the start light source reference button
in the web interface (Video signal menu > Light reference). This may take up to
10 seconds. The result is stored.

E3 Remove the reflector.
E= Observe the video signal, see Fig. 58.
E3 Perform a dark reference with a sensor, see 5.5.
Home ‘ | Preferences | | Measurement ‘ | Video signal | | Helpiinfo | COﬂfOC&lDT 2471 MICRO-EPSILON
Video signal .
— Light source reference
Light source reference Attention! Only required after a lamp change (Xenon-LQ)! A special reflector (accessories) must be
Masked range used for this, please also view the operating instructions. (Time required: approx. 10s). The result of
adjustment will be saved. The previous adjustiment can be reset by clicking on "Undo".
Exposure time: 120 p= Measuring rate: 0.3 kHz
Manual -
75
‘ Data selection Diagram —
S
B Rsw signs! =
= 50
B Lignt values tabie =
=
B @ \ \
Start Stop Save
25
O
1] 25 50 75 100
Range [%]

Fig. 58 Light reference video signal ,example: IFC2471 with xenon light source
Click undo to reset the previous adjustment.
6.16  Help/Info

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

The Ssave diagnostic file function writes the current controller settings and a list of
the calibrated sensors in an ASCII file.

1) After more than 10 seconds, the factory settings will load!
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6.17 Edit Material Data Bank

6.17.1 Create Known Material

Use the Add material button to add values to or delete values from the controller
material database. Adding new material requires either the refractive index and the Abbe
number vd or three refractive index numbers for wavelengths (even if they more or less

coincide).
B

| Home ‘ ‘ Preferences Measurement Video signal | Help/info ‘ ConfocaIDT 2451 MICRO-EPSILON
‘ Login J Settings > Materisl dstabase * Material parameter input kel save setup
Measurement program s :
- Material parameter input
Sensor
Exposure mode / measuring rate Material name:
Detection threshold Material description:
Averaging / error handling / spike Description by Three refractive indices -
comrection / statistics
nF at 486nm: 1.000000
Zeroing / mastering T
al nm-
Material database Juinoce
Material parameter input B2 kooniy 1.000000
Abbe value vd 1.000000

Digital interfaces

Switching outputs

Analog output | Submit
Output-data rate

Fig. 59 Input mask for material-specific refractive indices

6.17.2 Create Unknown Material

*  Before you can determine the refractive indices of material with unknown object

1 properties, the exact thickness of the material must be known. The pattern should
as far as possible not much thicker than the minimum measurable thickness of
the sensor type, i.e. approximately 10 ... 20 % of the measuring range, and exactly
coplanar.

E= Confirm the button 2dd material in menuMaterial data base.

E= Duplicate the refractive indices of the material BK7 e.g. in a transparent measuring
object as a first approximation.

The more similar the refractive indices of the unknown object and the starting material,

the faster and more accurately you determine the refractive indices.

The three refractive indices at different wave lengths are needed for the new material.

MR

II
8 S—— L’“f—“**”' = . A«/\—/Lﬁwfmw_./“ — | . == .J‘ ——. |

Fig. 60 Video signal at start of measuring range (SMR), midrange (MMR) and end of
measuring range (EMR) for determination of refractive indices
Move the measuring object with the front edge to start of measuring range, see Fig.
60.
E3 Change to Measurement tab and note the current thickness value.
E2 Move the measuring object to midrange and note the current thickness value at
midrange.
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E3 Move the measuring object with the rear edge to start of measuring range and note
the current thickness value at end of measuring range.

E3 Calculate the respective refractive indices using the following formula, the nominal
thickness and the three measured thicknesses.

NMpew, Mx Refractive index, new material at SMR, MMR and EMR
N, wex | Refractive index, raw material at SMR, MMR and EMR
Moo = VLM * D yom D Nominal thickness (exact thickness of the used
’ D acT mx Nom | measuring object)
Actual thickness (the thickness of measuring object
D scrmex (éil\s/lpl)::ayed by measurement system) at SMR, MMR and

Fig. 61 Formula for determination of the refractive indices

E3 Changetothe Material database menu and replace the refractive indices by
the calculated values. The refractive indices for start of measuring range, midrange
and end of measuring range correspond the 3 refractive indices nF, nd and nC in a
rough approximation.

E3 Change to the Measurement tab and check the thickness values for start of
measuring range, midrange and end of measuring range.

E3 Repeat steps to increase the accuracy of the refractive indices.
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6.18 Different Peak Selection in the Thickness Measurement Program

* This function is used, if a material generates peaks in front of or between the ap-
1 plied peaks caused by thin layers on the measurement object. This function should

be used with care and exclusively by product specialists.

Home | [Preferences |[Measurement [Video signal | [ Help/info | confocalDT 2451 ,.\x.oron

. -
|Log|n | Preferences > Measurement program e SR
Measurement program Measurement program
Sensor
Exposure mode/measuring rate Measurement to be effected: IThickness measurement LI

Detection threshold

Averaging/error handling Used peak: IHighest and second highest peakj

Zeroing/mastering Use refractive corrdction: [ves -l
Material database

Selection of material: [Vacuum -

Digital interfaces
Switching outputs .

g outp Submit |
Analog output
Output-data rate Distance measurement
Encoder inputs v Distance to the first surface
Trigger mode — .

— Thickness measurement

Synchronlzatlon Thickness of one layer - distance between the first two peaks

Fig. 62 Advanced measurement program with individual peak selection

The selection of the peaks determines which areas in the signal are used for the distance
or thickness measurement. If a measurement object contains multiple transparent layers,
a correct measurement result is determined only for the first peak (distance measure-
ment) and the first two peaks (thickness measurement).

Distance measurement Thickness measurement

first peak first and second peak

last peak first and last peak

highest peak second to last and last peak
highest and second highest peak

Fig. 63 Menu items used peaks

The determination of the peak heights is performed using the light corrected signal. In
the following example the thickness is measured between the highest and second high-
est peak.

En

o At

0 25 50 75 100

Fig. 64 Extract of a video signal with multiple peaks in the measuring range

By default the refractive correction is performed. If more than two peaks are within the
measuring range, an exact refractive correction is performed with the same amount of
peaks only.

Example: 3 peaks, the first or the last peak leaves the measuring range sometimes.
Switch off the refractive correction, because the refractive correction is applied on a diffe-
rent layer, a clear assignment of the material is not possible.
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6.19 Timing, Measurement Value Flux

The controller operates in cycles for measuring and processing:

1. Exposure: Charging the incoming light in the spectrometer/receiver,
2. Conversion of the video signal as digital values,

3. Computing the distance and thickness, average and so on,

4. Measurement output.

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

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

Each cycle takes about 200 us at a measuring rate of 5 kHz. The delay between the input
reaction and the output signal is therefore about 600 us for this measuring rate.

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

Time 200 us 400 us 600 us 800 us

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

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

Fig. 65 Controller timing after switching on

The measured value is available 3 cycles after the incoming trigger signal with active
triggering.

Exposure
N+2

|

Start l

Measurement oﬁtput
\

’ analog N

digtal N>

Fig. 66 Timing with triggering, rising edge, one value

Exposure | | | |
N_ N+ C O N#2 1 N#3 | N+4
i s Y o
\ \ \ \
Input Syncin } } } |

K

[ [ [
\ \ \ \
analog N-3 | analog N-2 | analog N-1 |

K

| analog N+1 |

analog N
digital N-3 X digital N-2 Xdigital N-1 X digital N X digital N+1 >

Fig. 67 Timing with synchronization, steady state
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7.

Errors, Repairs

71 Troubleshooting

7.1.1 Web Interface Communication

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

Check if the controller is connected correctly, see 5.1.

Check the IP configuration for PC and controller, and check if sensorTOOL can locate

the controller, see 5.2.1.

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

Check the proxy settings. If the controller uses a separate network adapter to connect

to the PC, you need to disable the use of a proxy server for this connection. Contact

your network specialist or administrator!

7.1.2 Distance Measurements

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

within range, check the following.

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

The sensor is sending out a light beam, and the light is visible on the target object.
The target object is positioned within the measuring range, see 4.7.7.

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

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

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

7.1.3 Thickness Measurements

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

the following:

The thickness of the target object must correspond to the sensor's measuring range
limits, see 4.7.7.

The target object must be sufficiently transparent.

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

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

Both surfaces of the target object must be positioned within the measuring range, see
Fig. 28.

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

7.2 Changing the Sensor Cable for IFS2405 and IFS2406 Sensors

E3 Disconnect the protective sleeve from the sen-

E2 Remove the damaged sensor cable. Loosen the

¥

¥

Sor.

swivel nut of the connector. Carefully peel off the
adhesive protection and then pull out the connec-
tor

Guide the new sensor cable through the protective
sleeve.

Remove the protective cap on the sensor cable and
keep it.
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Guide the locking pin of the sensor cable into the
connector cavity. (
Screw together the sensor's connector and socket
ends.

Screw the protective sleeve back onto the sen-
sor.

Run the dark reference, see 5.5.

» 0 0 0 U

Changing the Protective Glass for IFS2405 and IFS2406 Sensors
Changing the protective glass is required for

- irreversible pollution.

- scratches.

° Do not use the sensor without a protective glass, because this leads to a lower

measurement accuracy.

7.3.1 IFS2405/IFS2406
E3 Loose the front socket with the protective glass from the sensor.

E3 Remove the seal and place the O-ring into the frame groove of the new socket.
E3 Screw the new socket with the protective glass back onto the sensor.

7.3.2 IFS2406/90-2.5

E3 Loose the grub screws on the sensor, see Fig. 68, and slide the protective glass
aside, see Fig. 69.

Grub screws

Fig. 69 View on sensor from below

E3 Slide the new protective glass flush back and clamp the protective glass with the
two grub screws again firmly.
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8. Software Update
Requirements for software update

E2 Connect the controller (,Ethernet” female connector) to a PC using an Ethernet
direct connection (LAN). Use a LAN cable with RJ-45 connectors.

* A software update does not affect the parameter settings. Newly added parameters
1 are set to default values.

Update

You will find the latest firmware update tool Update Sensor Ethernet.exe on our
website:

www.micro-epsilon.com/download/software/confocalCDT_Update_Sensor_Ethernet.zip

You can get the latest firmware under www.micro-epsilon.com/service/download/soft-
ware/ in the section confocalDT - Confocal Sensors.

If you have any questions, please feel free to contact the relevant sales person in our
company.

9. Software Support with MEDAQLIib

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

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

- Ethernet

into an existing or a customized PC software.

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

MEDAQLib

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

makes data conversion for you,

works independent of the used interface type,

features by identical functions for the communication (commands),

provides a consistent transmission format for all MICRO-EPSILON sensors.
For C/C+ + programmers MEDAQLIib contains an additional header file and a library file,
You will find the latest driver / program routine at:

www.micro-epsilon.com/download
www.micro-epsilon.com/link/software/medaqlib
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10. Software Support with IFD2451/2461/2471 Tool
The software IFD2451/2461/2471 Tool

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

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

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

10.1 System Requirements

The following system requirements are recommended:

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

- Ethernet port, USB port or IF2008

10.2 Cable and Program Routine Requirements

with RS422 with Ethernet

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

- RS422/USB converter, inclusive CD with driver

You will find the actual drivers or program routines under:
www.micro-epsilon.com/download/software/confocalDT_2451 Tool Setup.zip
www.micro-epsilon.com/download/software/confocalDT_2461_Tool Setup.zip
www.micro-epsilon.com/download/software/confocalDT_2471_Tool_Setup.zip

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

10.3 Measurement

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

7
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11. Disclaimer

All components of the device have been checked and tested for functionality in the fac-
tory. 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., dueto

non-observance of these instructions/this manual,

improper use or improper handling (in particular due to improper installation, commis-
sioning, operation and maintenance) 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 un-
authorized structural and / or technical modifications or alterations to the product. In the
interest of further development, MICRO-EPSILON reserves the right to modify the design.

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

For translations into other languages, the German version shall prevail.

12. Service, Repair
If the sensor, sensor cable or the controller is MICRO-EPSILON
defective: MESSTECHNIK GmbH & Co. KG

Koenigbacher Str. 15

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

in a parameter set, see 6.12, to reload them

into the sensor after the repair. Tel. +49 (0) 8542 / 168-0

- Please send us the affected parts for repair Fax +49 (0) 8542/ 168-90
or exchange. info@micro-epsilon.com
If the cause of a fault cannot be clearly identi- www.micro-epsilon.com
fied, please send the entire measuring system
to:
13. Decommissioning, Disposal

E2 Remove the sensor cable as well as the controller's supply and output cables. Insert
the dummy connectors.

E3 Remove the optical fiber cable that connects controller and external light source.
Insert the dummy connectors.

Incorrect disposal may cause harm to the environment.

E2 Dispose of the device, 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.
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Appendix
A1l Accessories, Services

Accessories IFS2402, IFS2403
CE2402-x Sensor cable extension for IFS2402 sensors, length x = 3 m, 10 m, 30 m, 50 m
CE2402-x/PT Sensor with protective tubing, length x = 3 or 10 m, costumer-specific up to 50 m

Accesories IFS2404
C2404-x Sensor cable IFS2404 sensors, lengthx =2m,3m,5m

Accessories IFS2405, IFS2406, IFS2407-0,1

C2401 cable with FC/APC and E2000/APC connectors

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

C2401/PT3-x (lengthx =0.283m, 0.3 m, 1 m,3m,5m, 10 m, 15 m, customer-specific length up to 50 m)
C2401-x(01) Optical fiber core diameter 26 um (length x = 3 m, 5m, 15 m)
C2401-x(10) Drag-chain suitable optical fiber (length x = 3 m, 5 m, 10 m)

C2400 cable with 2x FC/APC connector

C2400-x Optical fiber (length x = 3 m, 5 m, 10 m, customer-specific length up to 50 m)
Optical fiber with protection tube for mechanical stress

(length x = 3 m, 5 m, 10 m, customer-specific length up to 50 m)

Optical fiber with protection tube suitbale for use in vacuum

(length x = 3 m, 5 m, 10 m, customer-specific length up to 50 m)

C2400/PT-x

C2400/PT-x.Vac

Installation bracket

MA2400-27 Installation bracket for IFS2405-0,3 / IFS2405-1 / IFS2406-3 / IFS2406-10 sensors
MA2402-4 Installation bracket for IFS2402-x sensors

MA2403-8 Installation bracket for IFS2403-x sensors

MA2404-12 Installation bracket for IFS2404-x / IFS2407-0,1/ IFS2407-0,8 sensors

MA2405-34 Installation bracket for IFS2405-3 sensors

MA2405-40 Installation bracket for IFS2405-6 / IFS2405/90-6 sensors

MA2405-54 Installation bracket for IFS2405-10 / IFS2407-3 sensors

MA2405-62 Installation bracket for IFS2405-28, IFS2405-30 sensors

MA2406-20 Installation bracket for IFS2406-2,5 sensors

JMA-xx Adjustable Mounting Adapter, see A 5

Accessories IFS2407/90-0,3
C2407-x Optical fiber with DIN connector and E2000/APC (2 m, 5 m)

Accessories light source

IFL24x1/LED Lamp module for IFC24x1

IFL2451/LED(003) Lamp module for IFC2451(003) with heat sink

IFX2471/Xe/75 External xenon light source for IFC2471 controller

Ir?o(iﬁlz /Xe[75 lamp Exchangeable, completely adjusted lamp module for the IFX2471 xenon light source
CL2471-1/Xe Light source cable, 1 m

Optical fiber reflector  Reflector for E2000/APC
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Other accessories
SC2471-x/IF2008
SC2471-x/RS422/0E
SC2471-3/IF2008ETH
IF2001/USB

IF2008/PCIE

IF2008/ETH

IF2030/PNET

PS2020
EC2471-3/0OE

Vacuum feed trough
C2402/Vac/KF16

C2405/Vac/1/KF16
C2405/Vac/1/CF16

C2405/Vac/6/CF63

Services:

Interface cable for interface IF2008, length x =3 m, 10 m or 20 m
Interface cable for interface IF2030, lengthx =3 m, 10 m
Interface cable for interface IF2008/ETH, length 3 m

Converter RS422 to USB, type IF2001/USB, useable for cable SC2471-x/RS422/0E, inclusive
driver, connections: 1x female connector 10-pin (cable clamp) type Wirth 691361100010,
1x female connector 6-pin (cable clamp) type Wirth 691361100006

Interface card IF2008/PCIE to capture four digital sensor signals synchronously, confocalDT
2421/2422/2451/2461/2471 series and two encoders. In conjunction with IF2008E a total of
six digital signals, two encoders, two analog signals and eight 1/O signals can be captured
synchronously.

8-fold RS422/Ethernet converter with industrial M12 plug/socket to connect up to 8
IFC242x/2451/2461/2471 controllers

Interface component to connect an IFC242x/2451/2461/2471 controller to Profinet, housing
for top-hat rail, software integration into PLC with GSDML file, certified according to PNIO
V2.33

Power supply unit for DIN rail mounting, input 230 VAC, output 24 VDC/2.5 A
Encoder cabel, 3m

Vacuum feed trough for optical fiber, 1 channel, vacuum side FC/APC
non-vacuum side E2000/APC, clamping flange type KF 16

Vacuum feed through on both sides FC/APC socket, 1 channel, clamping flange type KF 16
Vacuum feed through on both sides FC/APC socket, 1 channel, flange type CF 16

Vacuum feed through for optical fiber, on both sides FC/APC socket, 6 channels, flange type
CF 63

- Linearity tests and adjustments for the confocalDT measuring system
- Calibration of the confocalDT measuring system

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

confocalDT 24x1
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A CAUTION

NOTICE
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A2 Factory Settings

User group: Professional; password: 000 II\D/I_easurlng program.

istance measurements
Measurement averaging: none Video averaging: none
Statistics: all measured values Troubleshooting: Error output
Data selection: Distance 1 Select digital out: Displayed as web diagram
RS422: 115.200K Baud Ethernet: Static IP
Trigger mode: no trigger Switching output 1: Error intensity
Language: de Switching output 2: Error measuring range
Synchronization: No synchronization Exposure mode: Automatic mode

A3 Xenon Light Source IFX2471

A 3.1 Warnings

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

> Risk of injuries

Do not remove any safety devices.

> Risk of injuries
> Risk of insecure operation

The Xenon light source produces UV radiation.

> Risk of eye injuries

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

> Damage or destruction of the Xenon light source

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

A 3.2 Functionality

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

Relative Intensitat

200 400 600 800 1000
Wellenlange [nm]

Fig. 70 Spectral distribution of the Xenon light source

To ensure optimum performance, the replaceable lamp module is accurately aligned
for coupling into an optical fiber cable with a 50 um fiber core and a E2000 connector.
This is the reason why the Xenon lamp within the lamp module must be replaced by
the manufacturer. It is not possible to manually restrict the light intensity, but control-

ler IFC2471 can control the light exposure time. The average life span of a Xenon lamp
is approximately 2000 hours, but may be less depending on frequency of operation and
ambient temperature.
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A 3.3 Unpacking, Items Included in Delivery, Accessories and Installation

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

Items included in delivery

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

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

Replaceable, pre-aligned lamp module

Opitical fiber reflector for bright referencing after changing a 2418021
lamp

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

The IFX2471 Xenon light source is ready for DIN rail mounting. Do not cover any ven-
tilation holes during installation. To ensure sufficient air flow, you will need a space of
150 mm or more between the top of the Xenon light source and any adjacent objects.
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Fig. 71 Dimension drawing of Xenon light source IFX2471

Delivery includes a spring-loaded mechanical protection cover within the fiber connector
and a dummy connector. It is recommended that you remove the dummy connector to
connect a fiber only when the device is switched off. Avoid any direct eye contact with
the other fiber end.
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A 3.4 Tips for Operation
* Handle the optical fiber cable with extreme caution. Please note the following:

1

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

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

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

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

E=3 Do not touch, contaminate or scratch the polished exit portal of the fiber (face of
the ceramic ferrule). Clean only using pure alcohol and a cleaning cloth for optical
surfaces.

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

A 3.5 Technical Data

Description confocalDT IFX2471

Connector type E2000

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

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

Stability (optical performance) |~ 1 %
Lamp life (manufacturer’s
specifications)

Long-term stability

(loss of power)

1000 hours (average life span: 2000 hours)

50 % (for lamp life)

Wavelength range 400 ...800 nm, heat protection filter for IR range
Wide range input 100 ... 250 VAC, 50 ... 60 Hz; 105 W,
Power supply fine-wire fuse mains switch 5 x 20 mm;
2 A (Littlefuse, series 213)
Cover dimensions (wxhxd) 246 x 195 x 125 mm
Weight 3.84 kg
Protection rating IP 40
Operating temperature 5°Cto40°C

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

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

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

Storage temperature
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A 3.6 Operating Elements

2

m‘ xenon confocal

I
/ \\ Disconnect power before opening! Ver dem Offnen Netzstecker ziehen!
3 Do nol cover ventilation slots! Liftungsotinungen nicht abdecken!

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

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

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

4,6

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

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

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

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

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

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

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

10

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

11

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

3

O

4
O 2@ 3 Lifetime (collector)

Pin |Assignment
b 1 Overheat (collector)
2 Overheat (emitter)

4 Lifetime (emitter)

Fig. 72 Status socket pin assignment

The status outputs are internally unwired opto-coupler outputs.

confocalDT 24x1
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A 3.7 Changing the Xenon Lamp Module
Caution: While the light source is in operation, the module can reach a temperature of

A CAUTION approx. 250°C. Risk of burns. Please let the module cool down for at least 20 minutes,

before replacing it.

E3 You must disconnect the power cable, before opening the cover.
E3 Disconnect the status and the fiber cables, and put on the protective caps.

E3 Unscrew the four screws (1) on the top and bottom of the light source, see Fig.
73

Fig. 73 Xenon light source from the outside

E3 Pull the cover forward, until it comes off.
E3 Carefully disconnect the green connector (3), see Fig. 74.

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

Fig. 74 Open Xenon light source with lamp module

E3 Remove the 4 retaining rings on the bolts of the new lamp module.

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

E3 Assemble the cover, and place the ground connector in the open space.
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A CAUTION

Electric shock. Unplug
the power cable to dis-
connect the light source
from the mains power

supply.

confocalDT 24x1

Resetting the operating hours counter
E3 Plug in the power plug and the fiber cable, and turn the light source back on.

Fig. 75 Operating time counter on the front of the Xenon light source

E=3 Use atool (such as a pen) to keep the switch (5) on the front of the light source
pressed, see Fig. 75. At the same time, press the red button (4) twice.

The operating hours are reset to 0.00.

E3 In the controller, perform a light reference, see 6.15.

A 3.8

Change Fuses

The xenon light source contain two micro-fuses (5 x 20 mm) in the power entry element,

2 A (Littlefuse, series 213).
v e

Status Out

€ reached

——r
Overheat

E3 Remove the mains cable (1).

E3 Pull the fuse holder (2) out. Use a
screw driver.

(Flashing; change defective light buib)

()

@).

€ Ume reached U

- (D Overheat

Status Out

(Flashing change defective light buib)

O Power on

E3 Rotate the fuse holder to the right

E3 Replace the damaged fuses (4). Use a
flat nose plier.

E3 Close the fuse holder.

A 3.9 Troubleshooting

Error Possible causes Solutions

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

Fiber faces are damaged.

Replace fiber cable.

Fiber was kinked.

Replace fiber cable.

Knocks caused loss of
adjustment to the fiber cou-

pling.

Replace lamp module, or send
device in for repair.

Lamp is too old.

Replace lamp module.

Xenon lamp does not
come on. Power switch

No power supply.

Check power supply.

is on, but no LED is
coming on.

Fuse has blown.

Replace the fuse.

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

Overheated.

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

Overheating repeatedly due
to defective fan.

Send the device in for repair.

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

Internal green connector is
not connected properly.

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

Xenon lamp is defective.

Replace lamp module.
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A4 Multilayer Measurement, Controller IFC24x1MP
A4dA User Interface
A 4.1.1 General, Settings / Measuring Program

When measuring through transparent

layers, each boundary area between
two materials with a visually different
density will reflect a part of the light.

As refraction of the rays varies, all
materials (refractive index) must be

known.

To safely separate peaks within the

video signal, the individual layers must

not be too thin in relation to the measu-

ring range (guide value: minimum
layer thickness > approx. 10 % of the
measuring range, does not apply to
miniature and hybrid sensors).

All peaks must be within the measuring Peak 1
range to ensure that thickness can be
calculated correctly.
Glass

Peak 2
Fig. 76 Example of a measurement Air v To be measured
task: Number of expected peaks: in this Peak 3
instance 3 (possible maximum of 6) Metal 4

Home || Preferences | I Measurement ‘ | Video signal ‘ | Helpinfo ConfocalDT 2471 m@

‘ Login | Freferences = Measurement program

Measurement program

Measurement program

Sensor

Exposure mode § measuring rate Measurement to be effected:

I Multilayer measurement

Detection threshaold

Digital interfaces

Switching outputs

Analog output

Output-data rate

Encoder inputs

Trigger mode

Synchronization

Load / save settings

Extras

Mumber of expected peaks |3
Averaging { error handling / ref v rection:
slatistics Use refractive correction: |v95
Zeroing { mastering Material hetween peak 1 and 2: |BI<7
Material database Material between peak 2 and 3: |va¢uum

L] L ] e e

Submit

& seve sewp

Distance measurement
Distance to the first surface

Thickness measurement
Thickness of one layer — distance between the first two pea

Multilayer
selectable distances for up to B le!aKS

1.0).

ks

[ Use refractive correction is the default sefting if the expected number of peaks is present. Ifthere are less  peaks, itis
recornmended to disable the refractive correction since no unigue mapping ofthe layers is possible (refractive index always

The.seleuled material settings will be used fo correct the distances.

State: OK

Define materials: here refractive correction of BK7 between peaks 1 and 2 plus vacuum
between peaks 2 and 3.

confocalDT 24x1
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Deactivating refractive correction

A variety of factors can cause the measurement device to recognize less peaks than
expected (in this example 2 peaks instead of 3, see Fig. 76):

@ The last peak is located behind the linearized measuring range, the masked
range of the CCD line or not in the CCD line at all.

® The first peak is located in front of the linearized measuring range, the masked
range of the CCD line or not in the CCD line at all.

® The distance between any two peaks is too small, the peaks converge and can
not be separated.

At @) it is possible to allocate glass as material to the correct area and to perform accu-
rate refractive correction. At @ and @ errors are introduced due to incorrect material
allocation.

If only (1) appears because of your measurement arrangement, you can use the default
setting: “Use refractive correction: Yes”

Refractive correction is performed, any existing values are displayed, and missing mea-
surement values receive an error status.

If you don’t know the cause but want to analyze at least the peaks for which no refractive
correction was performed, you deactivate refractive correction. In this case all measu-
rement values are calculated using a refractive correction of 1.0 (vacuum/air), while any
material settings are ignored. Again, any missing measurement values receive an error
status.

If more than the required peaks are recognized, any additional peaks are ignored. For
error-free allocation of refractive correction, please ensure that the first peak in your mea-
surement arrangement always falls within the measuring range and that no two peaks
converge.

A 4.1.2 Video Signal for Multilayer Measurements

B

confocalDT 2451  .decersion

Home || Preferences || Measurement H Video signal H Helpiinfo

Video signal

Dark reference Video S|g nal

Masked range

Exposure time: 160835 p= - Measuring rate: 0.3 kHz

Exposure mode/Measuring rate
z d Manual ~

Exposure mode
Automatic mode - 10015
Detection threshold(in %)
1.00

Intensity %]

|Data selection Diagram |

0 25 50 75 100
Range [%] |

B Lincerized messuring range

Masked range

CHEN | N |

Fig. 77 Video signal, example using 3 peaks
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i ULJ

50 50 75

Fig. 78 Separate peaks:
Measurement possible

Fig. 79 Peaks into each other:
Measurement inaccuracy probably

If a layer is too thin, two peaks lie near together or into each other. Please note that two
approaching peaks, see Fig. 79, will influence each other’s values.

If the video signal displays peaks with extreme height differences, go forward as follows:
- Change to “manual” exposure mode and

- increase the exposure time.

A 4.1.3 Measurements (Measurement Values Versus Time Diagram)

an

confocalDT 2451  .decereron

Home ‘ | F | ‘ 1 ‘ ‘ Video signal ‘ ‘ Helpilnfo ‘
Measured values Multilayer N
measurement Multilayer measurement
Select measuring program
- Distance 1: 0981023 mm Distance 2: 1758129 mm Distance 3: 2642132 mm
Material settings
N Difference 1/ 2. 0.777106 mm Difference 2/ 3. 0.884003 mm Difference 3/ 4. MNIA
Mastering / Zeraing
Statistics min: 0.776616 mm  Statistics max: 1.435507 mm Peak-Peak: 0.658891 mm
:
Exposure fime: 72581 ps  Measuring rate: 0.3 kHz Timestamp 9513315
Mastering is INACTIVE
Manual ~
. 325
Av g
| versing = Peakintensitat
Video averaging 100% —
Recursive average of 8 vide + 2z
Measurement averaging 27
No averay " %
ging - 26
£ 2.3
£
= 21 70% o
@
2 19
‘ Data selection Diagram ; 1.8 80% —
W Distance 1 2 16
7] 50% 4
Woistance 2 2 15
=
Wostance 3 - 40% o
il
W oifterence 112
1.0 v 30% -|
B oirr 2i3 —I-
ifference 2 0.8 X
Woitference 314 07 2%
0.5
— — — 10% -
04
B @ 8 I
Start Stop Save 0.2 0% - 0
0,050 | 1234
[ Reset statistics ] 3 76 78 81 84 86 89 92 94 a7 99
x\ Time [s] 26,421+ .‘I
— ~
N |
LI | |
H '
b =
= =

You can hide and display selected values within the diagram.
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Use “Data Selection Diagram” to select measurement values. Statistic values always
refer to the first parameter (data selection 1).

Data selection 1

[Thome || | [ | Videosignal | | Hepmto | confocalDT 2451 .lmession
| measurement Data Selection Diagram

| Select measuring program

Data selection 1: | Difference 2 /3

[

| Material settings 0 ) -

. i Signal for statistics calculation
2 Data selection 2: [ Distance 1
3 Data selection 3; [ Distance 2
! Data selection 4 [Distance 3
5
6

Data selection 5 |

Data selection 6: |

L L ] e L L] e

Data selection 7: I__
Data selection 8: I

Submit l

State: OK

@ MICRO-EPSILON Optionic- 2011
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A 4.2 LED Meaning for Multilayer Measurements
Name State Description
LED 1 Red Intensity too high, at least one of the peaks is in satura-
Intensity tion.
Yellow Intensity too low, at least one of the peaks is below the
recognition threshold.
Green Signal ok
LED 2 Red Focus of too less (<N) peaks within the linearized (or
Range masked) range.
Yellow Average value from first and nth peak in the centre of
measuring range (47.5 ... 52.5 %)
Green OK, all used peaks are within the linearized (or masked)
range.
Error 1 Intensity = 1 Warning if the intensity of one or more peaks falls within
saturation or below the recognition threshold.
Error 2 Out of range = 1 | Too less (<N) peaks within the linearized area.

N - Number of (expected) peaks

A43

Home

| Login

Measuremenl program

Sensor

Preferences

Digital Interfaces / Data Selection

Preferences ™ Digital interfaces ™ Data selection

| Exposure modé f measuring rate

Detaction threshold

Averaging / error handling /

Zeroing | mastering

| Material database

| Digital interfaces

Digital interface selection

Data selection

Ethamat sattings

Seftings RE42

Ethamet | EtharCAT

| Switching outputs

Analog output

Output-data rate

| Encoder inputs
Trigger mode

Synchronization

Load / save settings

Extras

Measurement Video signal Helpinfo

Data selection

confocalDT 2451 .dccawon
kol savesatup

Selected measuring program: Multilayer measurement
Change measurement program

Daten Ethernet RS422
Distance 1 2 2
Distance 2 1 W
Distance 3 P I
Difference 1/2 C r
Difference 143 r r
Difference 2/3 F r
Statistics min r r
Statistics max r O
Statis

i - :
Exposure time ~ r
Intensitles of all r O
distance values

Encoder 1 r m
Encoder 2 r ||
Encoder 3 r O
Error status r i
Measured value r r
counter

Time stamp r r

Submit |

Here the data which should be transferred via the digital interfaces can be selected.
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A 4.3.1 Switching Outputs / Limit Values

( Home | ‘ Preferences H Measurement ‘ ‘ Video signal H Help/nfo | ConfocaIDT 2451 MICRO-EPSILON
|Lugm | Freferences > Switching sutputs (=
Measurement program SWltchlng Outputs

Sensar

Espnsure mode f measuring rate Assignment of the switch outputs (digital /O)

Detection threshold Switch output "Error 1" |Errnr intensity (F1) j

ir:tzzﬁ'ﬂlg’e”mha"d“"g' Switch output "Error 2" |Outswde of the measuring rang = |

Zeroing / mastering

Limit value settings
Material database

Lawer limit valug (in mm); |D 000000
Digital interfaces Upper limit value (in mm) [10.000000
Switching owtputs Weasurement value that belongs to limit I Distance 1 Kv| |
Analog output palles

Output-data rate Switch threshold of the error outputs

Qutput level -
Encoder inputs P Ihlgh active J

Trigger mode

Synchronization

Subrnit |

Load i save settings

Exras

Different meanings can be assigned to both error outputs. Default settings are intensity errors (peak to high or low) and
outside of the measurement range, which corresponds the two LED displavs on the left side on the controller.
I Optionally the outputs can be used for limit manitaring. Therefare a lower as well as an upper limitvalue has to be entered.

DIGITAL I-0

The switching rate can be setto high or low in the case that the upper limit value has been exceeded or the lower limit has
not heen met

State: UK

Use the multilayer measuring mode to freely select the measurement value to which the
limit outputs relate.

In addition, the selected measurement value is output via Ethernet interface.

A 4.3.2 Analog Output

Home ‘ Preferences | ‘ Measurement | ‘ Video signal ‘ ‘ Help/info COﬂfOCElDT 2471 MICRO-EPSILON
‘Lngm ‘ Preferences » Analog output | B sevesetw

Measurement program

Analog output

Sensor
Exposire mode f measuring rate Output signal Difference 1/2 d‘
Detection threshold Lo
Only one measured value can be transferr Distancs 2
Averaging f error handling / o o3
statistics | Distance 3

Zeroing f mastering Output range:

Material database Difference 2/3

| Difference 1 /3

scaling: | Standard scaling j
Digital interfaces

Switching outputs

I Two-point-scaling (-> displacement and factor)
Analog output | Start of range (in mm) [-+.0000
Output-data rate

L /1.1 Endofrange (in mm): [12.0000
Encoder inputs
Trigger mode

Submit
Synchranization
Load / save settings
Extras mAALOs | Output range: The firstvalue corresponds to the start of measuring range, the second to the end of the measuring range
ouT (We).

Standard scaling: Depends on the measurement program selected
in the case of a displacement measurement. 0... MB
forthickness measurement: 0. 2MB;

Ifthe range 15 to be displaced, then zeroingmastering

State: OK

Use the multilayer measuring mode to freely select the measurement value to be output
via the analog output.

In addition, the selected measurement value is output via Ethernet interface.
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A5 Adjustable Mounting Adapter JMA-xx

A5.1 Functions
- Supports optimal sensor alignment for best possible measurement results

- Manual adjustment mechanism for easy and fast adjustment
= Shift in X/Y: 22 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

A 5.2 Sensor Mounting, Compatibility
Radial clamping for sensors with
28 mm 212 mm 220 mm @ 27 mm
Reducing sleeve
D27-D8 adapter D27-D12 adapter D27-D20 adapter

confocalDT: confocalDT: confocalDT: confocalDT:
IFS24083 series IFS2404-2 IFS2406-2,5/VAC IFS2405-0,3
IFS2407-0,1 IFS2405-1
IFS2407-0,8 IFS2406-3
IFS2406-10
A 5.3 Assembly
E3 Mount the sensor in the mounting ring, see figure. Mounting ring with
. . . | i
E3 Use reducing sleeves for sensors with an outer diameter ¢ ariggcjrew
of less than 27 mm. T T 11
q
E=2 Mount the mounting adapter with screws type M4, see LJ;:[E @ | )J
dimensional drawing.
E
N

A54 Dimensional Drawing of Mounting Adapter

68.0

L

|
|
B
1

|
68.0 (2.68) ‘

, | |
@ @ 3 \ RES 4 \
= 0 S s A I )
< \ Bl l & | & ] [l & | o ]
‘ = 1T N
64.0 (2.52) (23-5) ?gg’)
| 2 x 2 threaded holes
for M4 fastening screws
Sr. | Dimensions in mm (Inches)
©
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A 5.5 Perpendicular Alignment of Sensor

E3  With the light source switched on, align the sensor with the measuring object.

Horizontal shift 2 mm

Shift to the left:

E3 Turn the hexagon socket screw
clockwise

Shift to the right:

E= Turn the hexagon socket screw
counterclockwise

Horizontal tilt angle =4°

Tilt to the left:

E3 Turn the hexagon socket screw
clockwise

Tilt to the right:

E3 Turn the hexagon socket screw
counterclockwise

Vertical shift 2 mm

Shift downwards:

E3 Turn the hexagon socket screw
clockwise

Shift upwards:

E= Turn the hexagon socket screw
counterclockwise

Vertical tilt angle =4°

Tilt downwards:

E3 Turn the hexagon socket screw
clockwise

Tilt upwards:

E3 Turn the hexagon socket screw
counterclockwise
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A6 Cleaning Optical Components

A 6.1 Contamination

Contaminated boundary surfaces and components can cause an increase in dark value and will affect sensitivity and
accuracy. To avoid this, it is necessary to clean the optical components and record the dark value. The dark value
refers to the interfering reflections at boundary surfaces along the optical signal path. At each boundary surface or
material transition, the light waves are reflected to a certain extent at the transition and travel back in the fiber optics.
The interfering signal overlaps with the useful signal and forms a kind of signal noise.

If the interference signal is sufficiently high and the useful signal is relatively weak, the useful signal can no longer be
clearly identified. This may cause the controller to confuse a dark value peak with the measurement signal. The calcu-
lated distance of the measuring object therefore does not match the actual one.

i @n-—---d-@

@ — . pr—
A 3 "
=2
Sensor Sensor cable Controller
Protective glass FC connector  E2000 connector

®
5]

Fig. 80 Optical boundary surfaces of a confocal measuring system

E= Perform dark referencing, see 5.5.

confocalDT 2461 @

Measurement t Video signal | | Helpiinfo MICROLERS won

confocalDT 2461 I E

Measurement t Video signal Helpfinfo MICHO-ER B won

Video signal

Expasure time: 400,00 s, Measuring rate: 25kHz
Manual v

000 |

Intensity [%
Intensity (%

Video signal before dark reference (high dark value, blue Video signal after dark reference
line)

If the video signal corresponds to the condition before the dark reference, you must clean the optical boundary
surface within the measuring system. Clean the optical surfaces one by one to find the dirty component. You can
observe how cleaning improves the result by watching the dark signal of the video signal.

E3 Continue with the section Protective Glass of Sensor.

Check and clean the protective glass of the sensor at regular intervals depending on the operating conditions.
1 Clean the system starting from the controller to the sensor. Always clean both components of a matched pair,
i.e. plug and socket.
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A 6.2 Tools and Cleaning Agents

One-Click™ cleaner Isopropyl alcohol Q-Tip, suitable for clean rooms Pressurized gas,
dry and oil-free
] +-
‘ w
D
=
4
9
D
S
Q
& | _—
For FC or E2000 type plug | For the protective glass of = Use with isopropyl alcohol for Removes loose par-
or socket the sensor protective glass of the sensor ticles
A 6.3 Protective Glass of Sensor
Loose particles Stuck particles
E= Blow off loose particles with dry, oil-free pressurized E= Clean the protective glass with a clean, soft,
air. lint-free cloth or lens cleaning paper and pure

alcohol (isopropyl alcohol).
For sensors with a small protective glass, e.g., the
IFS2403 series:

E3 Soak a Q-Tip in isopropyl alcohol. Slowly rub
the Q-Tip with a circular motion on the protective
glass.

®

Fig. 81 Protective glass, sensors for radial measurement

E3 Perform dark referencing.

If the video signal corresponds to the condition before the dark reference, you must clean the boundary surface
within the measuring system.

E= Continue with the section Interface between Controller and Sensor Cable.
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A 6.4 Interface between Controller and Sensor Cable
Disconnect the sensor cable (fiber optic cable) from the controller.

Remove the protective cap of the One-Click™ cleaner.
Put the One-Click™ cleaner into the fiber optic connector of the controller, see figure.

JRVRVRY

Press the outer sleeve of the One-Click™ cleaner onto the fiber optic connector until a click noise signalizes the
end of cleaning.

— 1

Fig. 82 One-Click™ for cleaning E2000 optical fiber transitions

E3 Insert the protective cap on the controller into the fiber optic connector.
E= Remove the protective front cap of the One-Click™ cleaner.
E3 Put the One-Click™ cleaner into the fiber optic cable, see figure.

E= Press the outer sleeve of the One-Click™ cleaner onto the fiber optic cable until a click noise signalizes the end
of cleaning.

E3 Plug the sensor cable into the controller.
E= Perform dark referencing.

If the video signal corresponds to the condition before the dark reference, you must clean the boundary surface
within the measuring system.

E= Continue with the section Interface between Sensor Cable and Sensor.
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A 6.5 Interface between Sensor Cable and Sensor
Remove the sensor cable (fiber optic cable) from the sensor.

Remove the protective front cap of the One-Click™ cleaner.
Put the One-Click™ cleaner into the fiber optic cable, see figure.

Press the outer sleeve of the One-Click™ cleaner onto the fiber optic cable until a click noise signalizes the end
of cleaning.

s ST

VRVRVRY

—

E2 Put a protective cap on the fiber optic cable.

Sensors with fiber optics, e.g. IFS2407 series:
E= Remove the protective cap of the One-Click™ cleaner.
E2 Put the One-Click™ cleaner into the sensor, see figure.

E2 Press the outer sleeve of the One-Click™ cleaner onto the sensor until a click noise signalizes the end of clean-
ing.

h
E= Connect the sensor cable to the sensor.

E= Perform dark referencing.

If the video signal corresponds to the condition before the dark reference, you must clean the boundary surface
within the measuring system.

E3 Continue with the section Interface between Controller and Sensor Cable.

A 6.6 Preventive Protection

Sensors and controllers of a confocal chromatic sensor system are supplied with protective caps. This prevents dust
or similar contaminants from being deposited at the optical boundary surfaces.

E2 Cover all optical fiber connections immediately when replacing sensors or disconnecting a sensor cable from
the controller.
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A7 ASCIlI Communication with Controller

A7.1 General

The ASCII commands can be sent to the controller via the RS422 interface or Ethernet
(Port 23). All commands, inputs and error messages are in English. A command always
consists of the command name and zero or more parameters, which are separated by
spaces and are completed with LF. If spaces are used in parameters, the parameters must
be placed in quotation marks (e.g. "password with spaces").

Example: Switch on the output via RS422
OUTPUT RS422
Advice: < mustinclude LF, but may also be CR LF.
Declaration: LF Line feed (line feed, hex 0A)
CR Carriage return (carriage return, hex OD)
<1 Enter (depending on the system hex OA or hex 0DOA)
The currently set parameter value is returned, if a command is activated without parameters.
The output format is:
<Command name> <Parameter1> [<Parameter2> [...]]

The reply can be used again as command for the parameter setting without changes. In this
case, optional parameters are returned only where necessary. For example, Select data

for additional values, see A 7.5.2.4, will return enabled output values only.

After processing a command, the system always returns a line break and a command
prompt. In the event of an error, an error message starting with “Exx” will appear before the
prompt, where xx represents a unique error number. In addition, the system may display

a warning (“Wxx”) instead of an error message. Warnings are structured like error mes-
sages, such as “If Xenon lamp is too hot...” Warnings do not prevent commands from being

executed.

A7.2 Commands Overview

Group \ Chapter \ Command Short info
General
Chap. A7.3.1.1 |HELP Help
Chap. A7.3.1.2 |GETINFO Controller information
Chap. A7.3.1.3 |ECHO Reply type
Chap. A7.3.1.4 |PRINT, PRINT ALL Overview parameters
Chap. A7.3.1.5 |SYNC Synchronization
Chap. A7.3.1.6 |RESET Booting the controller
Chap. A7.3.1.7 |GETTEMP Controller temperature
User level
Chap. A7.3.2.1 |LOGIN Change of the user level
Chap. A7.3.2.2 |LOGOUT Change to user level
Chap. A 7.3.2.3 |GETUSERLEVEL Request user level
Chap. A7.3.2.4 |STDUSER Set standard user
Chap. A7.3.25 |PASSWD Change password
Sensor
Chap. A 7.3.3.1 |SENSORTABLE Display available sensors
Chap. A7.3.3.2 |SENSORHEAD Select a sensor
Chap. A 7.3.3.3 |SENSORINFO Sensor information
Chap. A7.3.3.4 |DARKCORR Start dark reference
Chap. A 7.3.3.5 |DARKCORRTHRES Warning threshold in the event of
contamination
Chap. A 7.3.3.6 |LIGHTCORR Start light source reference
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Triggering
Chap. A7.3.4.1 |TRIGGER Select trigger
Chap. A7.3.4.2 |TRIGGERAT Effect of the trigger input
Chap. A 7.3.4.3 |TRIGGERLEVEL Select level active trigger input
Chap. A 7.3.4.4 |TRIGGERCOUNT Number of measurements dis-
played
Chap. A 7.3.45 |TRIGGERSW Software trigger pulse
Chap. A 7.3.4.6 |TRIGGERENC Set encoder triggering
Encoder
Chap. A 7.3.5.1 |ENCINTERPOLN Set interpolation depth
Chap. A 7.3.5.2 |ENCREFn Set reference track
Chap. A 7.3.5.3 |ENCVALUEnN Prepare encoder value
Chap. A 7.3.5.4 |ENCSET Set encoder value
Chap. A7.35.5 |ENCRESET Reset encoder value
Chap. A7.3.5.6 |ENCMAXn Set max encoder value
Interfaces
Chap. A7.3.6.1 |IPCONFIG Ethernet settings
Chap. A7.3.6.2 |MEASTRANSFER Set measurement server
Chap. A 7.3.6.3 |BAUDRATE RS422 settings
Chap. A 7.3.6.4 |ETHERMODE Change Ethernet - EtherCAT
Parameters, load/save settings
Chap. A7.3.7.1 |STORE Save parameters
Chap. A 7.3.7.2 |READ Load parameters
Chap. A 7.3.7.3 |SETDEFAULT Set default setting
Measurement
Chap. A7.4.1.1 |MEASMODE Measurement mode
Chap. A7.4.1.2 |MEASPEAK Peak selection
Chap. A7.4.1.3 |SHUTTERMODE Exposure mode
Chap. A7.4.1.4 |MEASRATE Measuring rate
Chap. A7.41.5 |SHUTTER Exposure time
Chap.A7.41.6 |TAKESHUTTER Takeover exposure time from
search mode into manual mode
Chap. A7.41.7 |GETVIDEO Request video signal
Video signal
Chap.A7.4.21 |ROI Reduce region of interest
Chap. A7.4.2.2 |VSAVERAGE Video averaging
Chap. A7.4.2.3 |THRESHOLD Set peak threshold
Material data base
Chap. A7.4.3.1 |MATERIALTABLE Read material table
Chap. A7.4.3.2 |MATERIAL Select material
Chap. A 7.4.3.3 |MATERIALINFO Display material
Chap. A7.4.3.4 |MATERIALEDIT Edit material table
Chap. A7.4.35 |MATERIALDELETE Delete material table
Number of peaks, refractive correction, and material settings / multilayer measurement
Chap. A7.4.41 |REFRACCORR Number of peaks and enabling/
disabling refractive correction
Chap. A7.4.4.2 |MATERIALMP Material settings and properties
MATERIALINFO
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Measurement value processing

Chap. A7.4.51 |AVERAGE Averaging of measurement value

Chap. A7.45.2 |SPIKECORR Spike correction

Chap. A7.45.3 |STATISTICSIGNAL Selecting the signal for statistics

Chap. A7.45.4 |STATISTICDEPTH Values used for statistics

Chap. A7.455 |RESETSTATISTIC Reset the statistics

Chap. A7.456 |MASTERSIGNAL Selecting the signal for maste-
ring/ zero setting

Chap. A7.457 |MASTERMV Setting masters / zero

Data output

Chap. A7.5.1.1 |OUTPUT Selection digital output

Chap. A7.5.1.2 |OUTREDUCE Output data rate

Chap. A7.5.1.3 |OUTHOLD Error processing

Select measurement values to be output via the interfaces

Chap. A7.5.21 |OUTDIST_RS422 OUT- |Data selection displacement
DIST ETH measurement

Chap. A7.5.2.2 |OUTTHICK RS422 Data selection thickness measu-
OUTTHICK ETH rement

Chap. A7.5.2.3 |OUTSTATISTIC_RS422 |Data selection statistic values
OUTSTATISTIC_ETH

Chap. A7.5.2.4 |OUTADD_RS422 Data selection optional values
OUTADD_ETH

Chap. A7.52.5 |SWITCHMD2 S_witchi_ng on output of non linea-

rized distances
Chap. A7.5.25 |OUTVIDEO Set video output
Switching outputs

Chap. A 7.5.3.1 |ERROROUTN Selection error signal for output

Chap. A7.5.3.2 |ERRORLIMIT Set the limit values

Chap. A 7.5.3.3 |ERRORLEVEL Active level of switching outputs

Analog output
Chap. A75.41 |ANALOGOUT Data selection for the analog
output
Chap.A7.5.4.2 Set current-/voltage range of
’ ANALOGRANGE digital-analog cor?verterg(DAC)
Chap. A7.5.4.3 |ANALOGSCALE Setting the scaling of DAC
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A7.3 General Commands
A 7.3.1 General

A7.3.1.1 Help

HELP [<command>]
Help is displayed for a command. If no command is specified, general help information
is displayed.

A 7.3.1.2 Controller Information
Sensor data are queried. Output as per example below:

->GETINFO

Name : IFC2451

Serial: 11020009

Option: 001

Article: 2418004
MAC-Address: 00-0C-12-01-06-08
Version: 004.093.087.02
Imagetype: User

->

Name: Name of the controller model / controller series

Serial: Controller serial number

Option: Controller option number

Article: Controller article number

MAC Address: Network adapter address

Version: Version of the booted software

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

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

next time.

Error Description

E34 The Controller has not been trained or lost of flash memory.
-> Send the controller back to the manufacturer.

A 7.3.1.3 Reply Type
ECHO ON|OFF

The reply type describes the structure of a command reply.
ECHO ON: The command name and the command reply or an error message is output.

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

A 7.3.1.4 Parameter Overview
PRINT

This command outputs a list of all setting parameters and its values.
PRINT ALL

This command outputs a list of all setting parameters and its values, as well as informati-
on such as sensor table or GETINFO.
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A 7.3.1.5 Synchronization
SYNC NONE|MASTER|SLAVE |SLAVE EXT

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

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

IFC24x1.

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

Error Description

EO2 Incorrect parameter type (not a valid type of synchronization).

E11 Parameter 1 is too long.

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

The sync input is also used as trigger input for flank and level triggering, , see A 7.3.4.1,
“Trigger”.
A 7.3.1.6 Booting the Sensor
RESET
The controller restarts.
A 7.3.1.7 Querying the Controller Temperature
GETTEMP
Request the internal temperature sensor in controller
Response example: GETEMP 34.51

Temperature in °C with two decimals

A 7.3.2 User Level

A 7.3.2.1 Changing the User Level
LOGIN <Password>
Enter the password to switch to a different user level. The following user levels exist:
- USER: Read-only access to all elements + use of the web diagrams
- PROFESSIONAL: Read/write access to all elements

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

A 7.3.2.2 Changing to User Level
LOGOUT

Sets the user level to USER.
A 7.3.2.3 Querying the User Level
GETUSERLEVEL
Request the current user level.
For possible responses, see A 7.3.2.1, “Changing the user level”.
A 7.3.2.4 Defining a Standard User
STDUSER USER|PROFESSIONAL

Sets the standard user, who is logged in after system start.
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A 7.3.2.5 Changing the Password
PASSWD <0Old Password> <New Password> <New Password>

Changes the password for the PROFESSTONAL level. The default (preset) password
is 000.

The old password must be entered once, and the new password twice.

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

A 7.3.3 Sensor
A 7.3.3.1 Info about Calibration Tables

SENSORTABLE

—->SENSORTABLE

Pos, Sensor name, Range, Serial
0, ifs-2405%, 3,000mm, 12345678
8, ifs-2405x%, 10, 000mm, 12345678
9, ifs-2405%, 3,000mm, 12345678

->

All available (learned) sensors are displayed.
A 7.3.3.2 Sensor Number
SENSORHEAD <sensor position>
Selects the current sensor from its position, see A 7.3.3.1.

Minimum 0, maximum 19.

Error Description

E39 Sensor is not available

A 7.3.3.3 Sensor Information
SENSORINFO

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

—->SENSORINFO

Position: 0

Name: 1ifs-2405x%
Measuring range: 3.000 mm

Serial: 12345678

->

A 7.3.3.4 Dark Correction
DARKCORR

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

A 7.3.3.5 Warning Threshold in the Event of Contamination
DARKCORRTHRES <threshold>

Threshold: Deviation (in %) of the intensity/exposure time from the stored value, above
which a warning message will appear. Default setting: 50 %.

The warning threshold is set in % with one decimal.
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A 7.3.3.6 Light Correction
LIGHTCORR

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

For the IFC with xenon light source can this correction be performed by the user after a
light source change in the user level PROFESSIONAL. The IFC2451, IFC2461 and the
IFC2471LED require no light correction by the customer.

Error Description

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

E16 Timeout when light correction

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

A 7.3.4 Trigger Modes

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

A 7.3.4.1 Trigger Type
TRIGGER NONE |EDGE | PULSE | SOFTWARE | ENCODER

- NONE: No triggering

- PULSE: Level triggering

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

A 7.3.4.2 Effect of the Trigger Input
TRIGGERAT [INPUT|OUTPUT]

INPUT:  Triggering the measured value recording. When calculating the mean, mea-
sured values immediately before the trigger event are not included; instead
older measured values are used, which were the output in previous trigger
events.

OUTPUT: Triggering the measurement value output. When calculating the mean, mea-
sured values immediately before the trigger event are used.

Triggering of measured value recording is enabled as a factory default setting.

A 7.3.4.3 Trigger Level
TRIGGERLEVEL HIGH|LOW

- HIGH: Edge triggering: Rising edge, level triggering: High-active

- LOW: Edge triggering: Falling edge, level triggering: Low-active

A 7.3.4.4 Number of Output Measurement Values
TRIGGERCOUNT <1...16382>|16383

Number of measurement values which are displayed when edge triggering or software
triggering.

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

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

- 0: Stop triggering
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A 7.3.4.5 Software Trigger Pulse
TRIGGERSW

Creates a software trigger pulse

Error Description
E43 The controller is not in the software trigger mode, see A 7.3.4.1.

A 7.3.4.6 Settings Encoder Triggering
TRIGGERENC 1]2|3[<Step> [<Min> [<Max>]]]

Settings for the encoder triggering

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

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

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

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

A 7.3.5 Encoder

A 7.3.5.1 Encoder Interpolation Depth
ENCINTERPOL1 11214
ENCINTERPOL2 124
ENCINTERPOL3 124

Set the interpolation depth of each encoder input.

A 7.3.5.2 Effect of the Reference Track
ENCREF1 NONE |ONE |EVER

ENCREF2 NONE | ONE | EVER
ENCREF3 NONE |ONE | EVER
Setting the effect of encoder reference track.
- NONE: Reference mark of the encoder has no effect.

- ONE: Unique setting (the encoder value is taken over at first reaching of reference
marker position, see A 7.3.5.3).

- EVER: Setting at all marker positions (the encoder value is taken over at first reaching
of reference marker position), see A 7.3.5.3.

A 7.3.5.3 Encoder Value
ENCVALUE1l <Encoder value>

ENCVALUE2 <Encoder value>
ENCVALUE3 <Encoder value>

Indicates, on which value the applicable encoder is to be set when reaching a reference
marker position (or per software).

The encoder value can be set between 0 and 23%-1.
When setting the ENCVALUE, the algorithm for detecting the first reference marker positi-
on, see A 7.3.5.2, is reset automatically.

A 7.3.5.4 Setting Encoder Value per Software
ENCSET 11213

Setting the encoder value, see A 7.3.5.3, in the specified encoder per software (only
possible with ENCREF NONE, otherwise the command returns immediately without an
error message).

confocalDT 24x1 Page 109



Appendix |ASCIl Communication with Controller

confocalDT 24x1

A 7.3.5.5 Reset the Detection of the First Marker Position
ENCRESET 1123

Reset the detection of the first reference marker position, see A 7.3.5.2 (only possible
with ENCREF ONE, otherwise the command returns immediately without an error mes-
sage).

A 7.3.5.6 Maximum Encoder Value
ENCMAX1 <Encoder value>
ENCMAX2 <Encoder value>
ENCMAX3 <Encoder value>

Specifies the maximum value of the encoder, after which the encoder returns to 0. Can
be used e.qg. for rotary encoder without reference track.

The encoder value can be set between 0 and 2%2-1,

A 7.3.6 Interfaces
A 7.3.6.1 Ethernet IP Settings

IPCONFIG DHCP|STATIC [<IPAddress> [<Netmask> [<Gateway>]]]
Set Ethernet interface.

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

STATIC: Set IP address, net mask and gateway in format Xxx.xxX.XXX.XXX.

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

A 7.3.6.2 Setting for Ethernet Measured Value Transfering

MEASTRANSFER NONE | SERVER/TCP [<PORT>] | (CLIENT/TCP|CLIENT/UDP
[<IPAddress> [<Port>]1])

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

- NONE: No measurement transmission via Ethernet.

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

- CLIENT/TCP: Controller sends measured values via TCP/IP connection oriented to
server. The specifying of the IP address and server port are required, see A 7.5.1.1.

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

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

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

- Commands are expected at port 23, the data port is factory-set to 1024.

A 7.3.6.3 Setting RS422 Baud Rate
BAUDRATE <Baudrate>

Adjustable baud rates in examples:

9600, 115200, 230400, 460800, 691200, 921600, 1500000, 2000000, 2500000, 3000000,
3500000, 4000000

A 7.3.6.4 Change Ethernet / EtherCAT
ETHERMODE ETHERNET | ETHERCAT

Select whether the controller starts with Ethernet or EtherCAT mode. The setting is active
after save and reboot the controller only.
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A 7.3.7 Parameter Management, Load / Save Settings
A 7.3.7.1 Save Parameter
STORE 1|2|3/415161718

Save the current parameter under the specified number in the flash.

A 7.3.7.2 Load Parameter
READ ALL|DEVICE|MEAS 1]12|314|5|6]7|8

Load the parameter under the specified number from the flash.

In addition, the size of the loaded data needs to be specified.

- ALL: All parameters are loaded.

- DEVICE: Only the standard device settings are loaded (interface parameter).

- MEAS: Only the measurement settings are loaded (all features for the measurement).

A 7.3.7.3 Default Settings
SETDEFAULT ALL|NODEVICE|MATERIAL

Sets the default values (Reset to default setting).

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

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

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

A74 Measurements
A7.41 General
A7.41.1 Measurement Mode
MEASMODE DISTANCE |THICKNESS |MULTILAYER|VIDEO|VIDEOSTREAM
- DISTANCE: Distance measurement. Only distance 1 can be displayed.

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

- MULTILAYER: Multilayer measurement. Up to six distances and differences can be
output between them.

- VIDEO: Video images are transmitted. The video images must be requested individu-
ally using the video signal command.

- VIDEOSTREAM: Video transmission. The video data are transferred permanently after
the transfer has been started with the OUTPUT command. A single image transfer is
not necessary. Depending on the number of output signals, an uninterruptible video
output is possible up to 1 kHz.

A7.4.1.2 Peak Selection
MEASPEAK F L|L SL|F S|H SH

Selection of the used peak for measurement.

Distance measurement Thickness measurement

F L: first peak F L: first and last peak

L SL: |last peak L SL: |second to last and last peak

F S: first peak F S: first and second peak

H_SH: |highest peak H_SH: |highest and second highest peak
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A 7.41.3 Exposure Mode
SHUTTERMODE SEARCH |MEAS |MANUAL|2TIMEALT | 2TIMES

SEARCH: Search mode to determine the best exposure time and measurement rate.

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

MANUAL: User can select exposure time and measuring rate.

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

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

A7.41.4 Measuring Rate
MEASRATE <Measuring rate>

Selects the measuring rate in kHz.
- IFC2471: 0.3 kHz ... 70 kHz
IFC2471LED: 0.1 kHz ... 70 kHz
IFC2461: 0.1 kHz ... 25 kHz
IFC2451: 0.1 kHz ... 10 kHz

No more than one decimal place may be specified.

A7.41.5 Exposure Time
SHUTTER <Exposure Timel> [<Exposure Time2>]

Specifies the exposure times for the manual and the two-times exposure mode.

The exposure time is indicated in us and must be with
IFC2471: between 0.1 us ... 3333.325 us.

IFC2461: between 0.1 us ... 10000 us.

IFC2451: between 0.1 us ... 10000 us.

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

A 7.41.6 Apply Exposure Time
TAKESHUTTER

Apply in the search mode determined exposure times in the exposure time parameters.
A 7.41.7 Video Signal Request
GETVIDEO

Request of video signal via Ethernet interface.

A 7.4.2 Video Signal
A 7.4.2.1 Reduction of Region of Interest
ROI <Start> <End>
Set region of interest. ROI for start and end must be between 0 and 511. The specification is effected in the unit pi-
xels. “Start” value is smaller than “End” value.

A7.4.2.2 Video Averaging
VSAVERAGE NONE |REC2 |REC4 |RECS8 |MOV2 |MOV4 |MOV3 |MED3

NONE: No video signal averaging

REC2, REC4, RECS8: Recursive average value over 2, 4 or 8 video signals
MOV2,MOV3,MOV4: Moving average value over 2, 3 or 4 video signals
MEDS: Median over 3 video signals

confocalDT 24x1 Page 112



Appendix |ASCIl Communication with Controller

A 7.4.2.3 Peak Detection Threshold
THRESHOLD <Threshold>

Setting the detection threshold in % (0.0 % up to 99.0 %).
The detection threshold is given with two decimal places.
A 7.4.3 Material Data Base

A 7.4.3.1 Material Table

->MATERIALTABLE
Refraction index

Pos, Name, nF at 486nm, nd at 587nm, nC at 656nm,
0 Vacuum, 1.000000, 1.000000, 1.000000,

1 Water, 1.337121, 1.333044, 1.331152,

1 Ethanol, 1.361400, 1.361400, 1.361400,

7 PC, 1.599439, 1.585470, 1.5798¢64,

8 Quartz glass, 1.463126, 1.4584¢64, 1.456367,

9 BK7, 1.522380, 1.516800, 1.514320,

=2
A 7.43.2 Select Material
MATERIAL <Material name>

Change of material between displacement 1 and 2.

Abbenumber

vd

o O O O O o

.000000
.000000
.000000
.000000
.000000
.000000

Description
Vacuum; air (approximately)

Polycarbonate
Silicon dioxide, fused silica
Crown glass

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

material name is 30 characters.

A 7.4.3.3 Display Material Properties
MATERIALINFO

Output of properties of selected material.

->MATERIALINFO

Name : BK7
Description: Crown glass
Refraction index nF at 486nm: 1.522380
Refraction index nd at 587nm: 1.516800
Refraction index nC at 656nm: 1.514320
Abbe value vd: 0.000000

=2

A 7.4.3.4 Edit Material Table

MATERIALEDIT <Name> <Description> (NX <nF> <nd> <nC>) | (ABBE <nd> <Abbe number>)

Add or edit material for multilayer measurement, see A 7.4.4.2.

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

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

- NX: Material is characterized by three refractive indices

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

- nF: Refractive index nF at 486 nm (min: 1.0, max: 4.0)
- nd: Refractive index nd at 587 nm (min: 1.0, max: 4.0)
- nC: Refractive index nC at 656 nm (min: 1.0, max: 4.0)
- Abbe number: Abbe number vd (min: 10.0, max: 200.0)

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

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

There is a maximum of 20 materials.

The refractive index is set with 6 decimals.
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A 7.4.3.5 Delete a Material
MATERIALDELETE <Name>

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

A 7.4.4 Number of Peaks, Material Settings Multilayer Measurements

A 7.4.41 Number of Peaks and Enabling/Disabling Refractive Correction
REFRACCORR on|off [<Number of peaks>]

On: The refractive index correction is performed with the adjusted materials, default
setting.

Off: The refractive index 1.0 is expected for all layers.

Number of peaks: Number of the used peaks expected for the multilayer measurement.
The number must be between 3 ... 6 (the distance and thickness measurement modes
are available for a few peaks).

A7.4.4.2 Material Settings
MATERIALMP [<Materiall>[<Material2>[<Material3>[<Materiald>[<Mat
erial5>]]111]

Displaying and setting the materials for the layers between the peaks 1 up to 6.

The existing material is maintained with input from ,,“.
MATERIALINFO [<Number of layer>]

Display the material for the opposite layer. The information is output to layer 1 without
parameter.

A 7.4.5 Measurement Value Processing

A 7.45.1 Averaging of Measurement Value
AVERAGE NONE |MOVING|RECURSIVE |MEDIAN [<Averaging depth>]

- The averaging value always affects all to be output displacement and difference valu-
es.

- NONE: No averaging value

- MOVING: Moving averaging value (averaging depth 2, 4, 8, 16, 32, 64, 128, 256, 512
and 1024 possible)

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

A7.4.5.2 Spike Correction

SPIKECORR [ON|OFF[ [<Number of evaluated measured values>] [ [<Tol-
erance range in mm>] [<Number of corrected values>]]]

Spike correction is not enabled in the factory default settings.

Factory settings |Min Max
Number of measured values evaluated |3 1 10
Tolerance range in mm 0.1000000 0.0000000 100.0000000
Number of corrected values 1 1 100

The tolerance range is set in mm with seven decimals.

A 7.45.3 Selection of the Signal for the Statistics, Multilayer Measurement

STATISTICSIGNAL DIST1|DIST2|DIST3|DIST4|DIST5|DIST6|THICK1Z |
THICK13|THICK14 |THICKL1S|THICK16|THICK23 | THICK24 | THICK25|THICK26 |
THICK34 | THICK35|THICK36|THICK45 | THICK46 | THICKS6

Information of the signal for which the statistics calculation should be applied.

A 7.4.5.4 Setting the Statistics Calculation
STATISTICDEPTH ALL|2]4]8]...]18192]16384
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Input on how many measurement values the statistics data minimum, maximum and
peak to peak are determined.

A 7.4.5.5 Reset the Statistics Calculation
RESETSTATISTIC

Reset the statistics (of the current min and max value).

A 7.4.5.6 Selection of the Signal for the Mastering / Zero Setting, Multilayer Mea-
surement

MASTERSIGNAL DIST1|DIST2|DIST3|DIST4|DIST5|DIST6|THICK1Z |
THICK13|THICK14 |THICK15|THICK16 | THICK23|THICK24 |THICK25)|
THICK26|THICK34 | THICK35|THICK36 | THICK45|THICK46 | THICK56

Information of the signal for which the mastering or the zero setting should be applied.

The distance or the difference 1-2 is used in the distance or thickness measurement
mode. The free selection of the signal is only possible in the measurement program
multilayer measurement.

A7.45.7 Setting Masters / Zero
MASTERMV NONE |MASTER <Master value>

- NONE: Reset the mastering
- MASTER: Setting the current measurement value to the master value

- Master value: Master value in millimeters (min: -measuring range, max: +measuring
range)

In case of master value is 0, then the mastering function has the same functionality as
the zero setting. The master command awaits the next measurement value a maximum
of 2 seconds and uses it as master value. If no measurement value is received within this
time, for example, by external triggering, the command returns with the error “E32 Time-
out“. The master value is processed with six decimal places.

A 7.5 Data Output
A 7.5.1 General

A 7.5.1.1 Selection Digital Output
OUTPUT NONE |RS422 | ETHERNET | ETHERCAT

NONE: No measurement value output

RS422: Output of measurement values via RS422

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

A 7.5.1.2 Output Data Rate
OUTREDUCE <Output reduction> [ANALOG|RS422|ETHERNET |NONE]

Reduces the measurement value output for all available interfaces.
- 1: Output each measurement value
- 2...1000: Output of each n-th measurement value
A 7.5.1.3 Error Processing
OUTHOLD NONE | 0 | <Number>
Setting the behavior of the measurement value output in case of error.
- NONE: No holding the last measurement value, output of error value
- 0: Infinite holding of the last measurement value

- Number: Holding the last measurement value on the number of measuring cycles;
then an error value (maximum of 1024) is output.
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A 7.5.2 Select Measurement Values to be Output
Setting the values to be output via the RS422 and Ethernet interface.

Maximum 32 measurement values are transmitted with RS422 in parallel.

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

Any distances and differences can be selected for the output in the multilayer measure-
ment mode. All measurement values required for the difference calculations are output in
addition to the Ethernet measuring value transmission.

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

A 7.5.2.1 Data Selection Displacement Measurement for RS422 / Ethernet

Controller IFC24x1 Controller IFC24x1MP
OUTDIST RS422 NONE| [DIST1] OUTDIST RS422 NONE| [DIST1]
[DIST2] [DIST2] [DIST3] [DIST4]

OUTDIST ETH NONE| [DIST1] [DISTS] [DISTe]

[DIST2] OUTDIST ETH NONE| [DIST1]
[DIST2] [DIST3] [DIST4]
[DIST5] [DIST6]

Setting, which displacement values are output through RS422 or Ethernet. All active
distance and thickness values are transmitted via Ethernet.

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

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

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

In distance measurement mode the controller accepts the OUTDIST ETH DIST1
command (no output with NONE).

In thickness measurement mode the controller accepts the OUTDIST ETH DIST1
DIST2 command (no output with NONE, it must always be both).

Inmulti peak measurement mode the controller accepts the OUTDIST ETH
DIST1| ... command (no output with NONE, it must always be all distances required for
thickness calculation).

A 7.5.2.2 Data Selection Thickness Measurement for RS422 / Ethernet

Controller IFC24x1 Controller IFC24x1MP

OUTTHICK RS422 NONE| [THICK12] OUTTHICK RS422 NONE| [THICK12]
[THICK13] [THICK14] [THICK15]

OUTTHICK ETH NONE| [THICK12] [THICK16] [THICK23] [THICK24]
[THICK25] [THICK26] [THICK34]
[THICK35] [THICK36] [THICK45]
[THICK46] [THICK56]
OUTTHICK ETH NONE| [THICK12]
[THICK13] [THICK14] [THICK15]
[THICK16] [THICK23] [THICK24]
[THICK25] [THICK26] [THICK34]
[THICK35] [THICK36] [THICKA45]
[THICK46] [THICK56]

Defines, which calculated layer thicknesses are output via RS422 or Ethernet.
- NONE: No output of calculated layer thickness

- THICK12: Output of the layer thickness between displacement 1 and 2
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This setting is only available in measurement program “Thickness measurement* or
“Multilayer measurement”.

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

In distance measurement mode the controller accepts the OUTTHICK ETH NONE
command (no output with THICK12).

In thickness measurement mode the controller accepts the OUTTHICK ETH THICK12
command (no output with NONE).

A 7.5.2.3 Data Selection Statistic Values for RS422 and Ethernet
OUTSTATISTIC ETH NONE| ( [MIN] [MAX] [PEAK2PEAK])

OUTSTATISTIC RS422 NONE]| ([MIN] [MAX] [PEAK2PEAK])
NONE: No output of statistics

MIN: Output of the minimum

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

A 7.5.2.4 Data Selection Optional Values for RS422 and Ethernet

OUTADD ETH NONE| ([SHUTTER] [MEASRATE] [COUNTER] [TIMESTAMP]
[INTENSITY] [STATE] [ENC1l] [ENC2] [ENC3] [TRIGTIMEDIFF])

OUTADD RS422 NONE| ([SHUTTER] [MEASRATE] [COUNTER] [TIMESTAMP]
[INTENSITY] [STATE] [ENC1l] [ENC2] [ENC3] [TRIGTIMEDIFF])

Declaration of further outputs.

- NONE: No further outputs

- SHUTTER: Output of the exposure time

- COUNTER: Output of measured value counter

- TIMESTAMP: Output of the time stamps

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

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

- TRIGTIMEDIFF: Output of the trigger time difference

- MEASRATE: Output of the measuring rate

More optional values can be out parallel via Ethernet.

A 7.5.2.5 Switching on output of non linearized distances
SWITCHMD2 [0 1]

- 0 Output of linearized distances - standard in factory setting
- 1 Output of non linearized distances

The non linearized distance is output as 18-bit value via RS422 and Ethernet. When
using the non linearized distances the calibration data are not applied. The assignment
of the output value to a distance value is to be done by the user. Either non linearized or
linearized distances can be output.

A 7.5.2.6 SetVideo Output
OUTVIDEO NONE| [RAW] [DARK] [LIGHT] [DARKTAB] [LIGHTTAB] [THRES]

Setting the data to be transmitted in a video transmission.
- NONE: No video signals
- RAW: Output of the unconditioned signal

- DARK: Output of the dark-corrected signal
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LIGHT: Output of the light source corrected signal
- DARKTAB: Output of the dark-correction table
LIGHTTAB: Output of the light-correction table

- THRES: Output of the threshold table

Video signals can only be transmitted via the Ethernet interface.

A 7.5.3 Switching Outputs
A 7.5.3.1 Error Switching Outputs
ERROROUT1 NONE |ER1|ER2|ER12|LI1|LI2|LI12
ERROROUT2 NONE |ER1|ER2 |ER12|LI1|LI2|LI12
Setting the error switching outputs.
- NONE: No output on the error switching outputs
- ER1: Switching output is switched in case of intensity error

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

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

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

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

A 7.5.3.2 Limit Values

Controller IFC24x1 Controller IFC24x1MP
ERRORLIMIT DIST1|DIST2 ERRORLIMIT DIST1|DIST2 |
| THICK12 [<Unterer Grenzwert> DIST3|DIST4|DISTS5|DISTG |
[<Oberer Grenzwert>]] THICK12 | THICK13|THICK14 |

THICK1S5|THICK16|THICK23|
THICK24 |THICK25|THICK26 |
THICK34 |THICK35|HICK36 |
THICK45|THICK46|THICKS6
[<Unterer Grenzwert> [<Oberer
Grenzwert>]]

Selection of the signal and setting the limits for a limit consideration via the error swit-
ching outputs.

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

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

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

Page 118



Appendix |ASCIl Communication with Controller

confocalDT 24x1

A 7.5.3.3 Switching Level
ERRORLEVEL HIGH|LOW

- HIGH: Switching output is High upon error
- LOW: Switching output is Low upon error
A 7.5.4 Analog Output

A 7.5.4.1 Data Selection

Controller IFC24x1 Controller IFC24x1MP

ANALOGOUT DIST1|DIST2|THICK12 ANALOGOUT DIST1|DIST2|DIST3]|
DIST4|DISTS|DIST6|THICK1Z |
THICK13|THICK14|THICK15]|
THICK16|THICK23|THICK24 |
THICK25|THICK26 | THICK34 |
THICK35|HICK36|THICK45|
THICK46|THICK56

Selection of the signal which should be output via the analog output.
DIST1: Output of displacement 1

- DIST2: Output of displacement 2

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

A 7.5.4.2 Output Range
ANALOGRANGE NONE |0-5V[0-10V|-5-5V|-10-10V|4-20mA

NONE: No analog output (inactive)

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

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

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

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

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

A 7.5.4.3 Two-Point Scaling

ANALOGSCALE STANDARD| (TWOPOINT <Minimum measured value> <Maximum
measured value>)

Setting the scaling of analog output.

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

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

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

The minimum and maximum measured value is processed with four decimal places.

A7.6 Measured Value Format

This Chapter describes the assembly of measured value frames. Informations to transfer
via Ethernet or RS422 succeed, see A 7.7.

The data block has a fixed structure (sequence):

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

Measuring rate (1 * 32 Bit)

Encoder (Ne * 32 bit) (Ne = {0, 1, 2, 3})
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- Measured value counter (1 * 32 bit)
- Time stamp (1 * 32 bit)
- Displacement values / Intensities (n * (i+1) * 32 bit)
- Error status (1 * 32 Bit)
- Trigger time difference (1 * 32 bit)
- Differences ((n-1) * 32 bit)
- Statistic values (min/max/peak2peak) (per 32 bit)
n = {0, 1, 2} n = 0 only for RS422
i = {0, 1} i = 0 -> Intensity output off, i = 1 -> Intensity output activated

n = 1 -> Displacement measurement

n = 2 -> Thickness measurement

The measured value frame is set up dynamically, that means not selected values, see Fig. 83, are not transmitted.

| | Header IFrame 1 I Frame 2 I Frame n | Header |
/// —
Preamble | Order |Serial |Flags1 |Flags 2| Number of frames | Bytes per | Counter \\\\\\
(32 Bit) Number | Number | (32 Bit)| (32 Bit) | per data block single frame| (32 Bit) T~
(32 Bit) | (32 Bit) (16 Bit) (16 Bit) T
Encoder | Encoder | Time Intensity | Distance | Intensity | Distance| Intensity | Distance| Error Mini-
1 3 stamp |1 1 2 2 3 3 status mum
(32 Bit) | (32 Bit) | (32 Bit) |(32 Bit) |(32Bit) | (32 Bit) | (32 Bit) | (32 Bit) | (32 Bit) | (32 Bit) | (32 Bit)
Bit 31 |Bit 30| Bit 29|Bit 28 | |Bit 17|Bit 16|Bit 15 Bit 14 ...0
20° | ,0° [ ,21° | ,0° SO (O (S »0°
, Framerate P2P | Max | Min Thickness
Bit31...28| Bit27 Bit 26| | Bit 24 | Bit 23 |Bit22 | Bit21 | Bit 20 | Bit 19 Bit 18 Bit 15 Bit 14 Bit 12| Bit 11 |Bit10 |Bit9 |Bit8 Bit7 |Bit6...0
1 RE 0 | .0¢ |.0° RE RE RE RE R 0" R 0 A o | e 0" 0"
TrigTimeDiff | Error Distances/Intensities of peak 1 up to 6| Measurements | |Intensity | unlin. Distance || Time |Counter| Encoder 1 upto 3 |Exposure| Video

Fig. 83 Example for a data transmission via Ethernet

With Ethernet distance and thickness values are transmitted as 32 bit signed integer with 1 nm resolution.

A7.6.1

Video Signal

Video signals, which were calculated in signal processing, can be transmitted. A video signal consists of 512 pixel. A
pixel is described by a 16-bit word. The used value range is 0 ...16383.

There are five available video signals:

- Raw signal

Dark values table
Light values table
Peak threshold

Dark-corrected signal
Light source corrected signal

Data structure of video signals:

Pixel 0

Pixel 2

.| Pixel 511

Raw signal, 16 bit

Peak threshold, 16 bit

Dark corrected signal,
Light source corrected signal, 16 bit
Dark values table, 16 bit
Light values table, 16 bit

16 bit

Raw signal

Dark corrected signal
Light source corrected
signal

Dark values table
Light values table
Peak threshold

Raw signal
Dark corrected signal
Light source corrected

..|signal

Dark values table
Light values table
Peak threshold

confocalDT 24x1
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A 7.6.2 Exposure Time

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

Bit position Description
Oupto19 Exposure time in 25 ns steps
20 up to 27 Reserved (can be non-zero)
28 up to 31 Frame rate
Bits Measuring rate Max. exposure time [us]
0 70 kHz 14.275
1 50 kHz 20
2 25 kHz 40
3 10 kHz 100
4 5 kHz 200
5 2.5 kHz 400
6 1 kHz 1000
7 0.3 kHz 3333.25
8 0.2 kHz 5000
9 0.1 kHz 10000
14 manual measuring rate 1/f
15 auotmatic mode

Fig. 84 Table exposure time

- IFC2471: 0.3 kHz; 1 kHz; 2.5 kHz; 5 kHz; 10 kHz; 25 kHz; 50 kHz and 70 kHz
IFC2471LED: 0.1 kHz; 1 kHz; 2.5 kHz; 5 kHz; 10 kHz; 25 kHz; 50 kHz and 70 kHz
IFC2461: 0.1 kHz; 0.2 kHz; 0.3 kHz; 1 kHz; 2.5 kHz; 5 kHz, 10 kHz, 25 kHz
IFC2451: 0.1 kHz; 0.2 kHz; 0.3 kHz; 1 kHz; 2.5 kHz; 5 kHz; 10 kHz

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

A 7.6.3 Measuring rate

The generated measuring rate from the controller or the measured rate of the Syncin
signal with Slave Sync operation mode.

RS422, 18 bit unsigned integer: Measuring rate = 20 000 000 / value
Ethernet, 32 bit unsigned integer: Measuring rate = 40 000 000 / value

A7.6.4 Encoder

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

A 7.6.5 Measured Value Counter

The transmission of the measured value counter via Ethernet is effected as 32 bit value
(unsigned integer). On the RS422 interface, only the lower 18 bits of the profile counter
are transmitted.
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A7.6.6 Time Stamp

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

During transmission via RS422 only the bits 25 up to 8 of the time stamp are provided in
a 18 bit data word. It follows a resolution of 0.25 ms, an overflow is effected after approxi-
mately 65 seconds.

A 7.6.7 Measurement Data (Displacements and Intensities)

An intensity (if selected) and a measurement value are transmitted for each selected
displacement. For the Ethernet transmission 32 bit for each are used. The assembly of
the data word for the intensity is shown in the following table, see Fig. 85. The resolution
of the displacement values is 1 nm on the Ethernet line, the output is signed. The format
for RS422 is described, see A 7.7.1.

Bit position Description

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

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

Fig. 85 Table Intensity

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

The intensity value is determined using the following calculation rule:

Max_dark
Saturation - Max_raw + Max_dark

Intensity =

- Max_dark refers to the dark corrected signal.
- Max_raw refers to the raw signal.
- Saturation refers to the AD range (2™ 14-1).

A 7.6.8 Trigger Time Difference

The trigger time difference is output via Ethernet as an unsigned 32 bit integer or via
RS422 as an unsigned 18 bit integer with a resolution of 100 ns.

Value range 0... 33333 (IFC2471) or 0....100000 (IFC2541)
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A 7.6.9 Error Status

Bit position Description

0 Peak starts too early.

1 Peak ends too late.

2 There is no peak present.

3 There are fewer peaks available as selected.

4 Not all peaks are calculated, peaks are too close to each other
(from 3 peaks)

5 Peak is located in front of the measuring range (MR).

6 Peak is located behind the measuring range (MR)

7upto9 Reserved

10 Display value: orange, Ethernet LED, speed

11 Display value: green, Ethernet LED, link detection & activity
Display value of LED 3 - State
Off (0x0)

12,13 green (0x1)
red (0x2)
yellow (0x3)

14 Reserved
Triggered measurement output.

15 Trigger bit:

0 - continous output
1 — triggered output

16 upto 17 Display value LED 1 - Intensity
Off (0x0)
Green (0x1)
Red (0x2)
Yellow (0x3)
18 upto 19 Display value LED 2 — Range or measuring range.
Off (0x0)
Green (0x1)
Red (0x2)
Yellow (0x3)
20 Switching output error 1 is active
21 Switching output error 2 is active
24 Durability of the external light source exceeded.
26 External xenon light source is too hot.
27 External xenon light source is out of order.
28 Reserved
29 Overload of the switching outputs
30 DA converter error

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

31 Reserved

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

The error status represents the status of the entire video signal, independent from the
linearized range. If masking (not equal to O ... 511) is used, the status of the masked area
is shown.
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A 7.6.10 Differences (Thicknesses)

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

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

The differences are displayed as 32 bit signed integer value with a resolution of 1 nm.
The RS422 format is documented, see A 7.7.1.

A 7.6.11 Statistic Values

The statistic values have the same format as the displacements.

At first minimum, then maximum and at the end peak to peak is transmitted (if selected).
The statistic values are displayed as 32 bit signed integer value with a resolution of 1 nm
or in format for the RS422 interface.

A7.7 Measurement Data Format

A 7.7.1 Data Format RS422 Interface

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

Measurement value 1:

Preamble Data bits
L-byte 0 0 D5 D4 D3 D2 D1 DO
M-byte 0 1 D11 D10 D9 D8 D7 D6
H-byte 1 0 D17 D16 D15 D14 D13 D12

Measurement value 2 ... 32:

Preamble Data bits
L-byte 0 0 D5 D4 D3 D2 D1 DO
M-byte 0 1 D11 D10 D9 D8 D7 D6
H-byte 1 1 D17 D16 D15 D14 D13 D12

Value range for the displacement and thickness measurement:

2'% = 65536

-
0 98232 131000 163768 229304 262072
® | -
I
___Displacement Error
0 MR
- Thickness _
0 2 MR

131000 = Midrange for the displacement measurement
MR = Measuring range

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

(d,, . - 98232) * MR

outT

65536

Displacement / Thickness in mm

o
Il

ouT digital output value

MR

Measuring range in mm
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All values greater than 262072 are error values and are defined as follows:

Error code Description

262073 Scaling error RS422 interface underflow

262074 Scaling errors RS422 interface overflow

262075 Too much data for selected baud rate"

262076 There is no peak present.

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

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

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

- Increase the baud rate, see A 7.3.6.3
- Decrease measuring rate, see A7.4.1.4

- Decrease data; if 2 data words have been selected, then reduce to a data word, see A
7.5.2

- Reduce output data rate, see A 7.5.1.2

A 7.7.2 Measurement Data Transmission to a Measurement Value Server via
Ethernet

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

All distances and additional informations to be transmitted, which were recorded at a
time, are combined to a measurement value frame. Different measurement value frames
are combined to a measurement value block, which contains a header and fits a TCP/IP
or UDP/IP packet. The header is mandatory at the start of a UDP or TCP packet. In case
of changes of the transferred data or the frame rate a new header is automatically sent.

All measurement data and the header are transmitted in the little Endian format.

Preamble (32 bit)

Order number (32 bit)

Serial number (32 bit)

Flags1 (32 bit)

Flags2 (32 bit)

Frame number (16 bit) ‘ Bytes per Frame (16 bit)

Counter (32 bit)

Header input Description

Preamble Identify the header
0x4D454153 — Measurement data
0x56494445 - Video data

Order number

Serial number

FlagsH Provide information about the content of the measurement value

frame
Flags2 Provide information about the content of the measurement value
frame inclusive frame rate
Bytes per Frame Number of bytes, that contains a measurement value frame
Frame number Number of frames, that cover this header
Counter Counter on the number of processed measurement values

Page 125



Appendix |ASCIl Communication with Controller

Example: The data encoder 1, distance and intensity are transmitted.

l | Header | Frame 1 | Frame 2 | Framen | Header
Preamble | Order |Serial |Flags 1 [Flags 2| Number of frames | Counter | Encoder | Intensity | Distance
(32 Bit) Number | Number | (32 Bit) | (32 Bit) | per data block (32 Bit) |value value  |value

(32 Bit) |(32 Bit) (16 Bit) (32 Bit) | (32Bit) |(32 Bit)
Bytes per
single frame
(16 Bit)

A7.7.21 Description Flags1
Flag bit Description

0 Video raw signal
1 Reserved

2 Video dark corrected

3 Video light corrected

4 Dark correction table

5 Light correction table

6 Threshold table

7 Exposure time

8upto10 Encoder 1 upto 3
11 Measured value counter
12 Time stamp
13 Reserved
14 Non linearized distance
15 Intensity output
16upto17 Reserved
18 Measurement value output
19 upto 24 Output of measurement values/Intensities of peak 1 up to 6

25 Reserved

26 Error status

27 Trigger time difference

A7.7.2.2 Description Flags2

Flag bit

Description

0

Thickness of peak 1 up to 2

1upto 14

Reserved

15

Statistics minimum

16

Statistics maximum

17

Statistics peak to peak

18 up to 27

Reserved

28 up to 31

Frame rate:
0-70kHz

1-50kHz
2-25kHz

3-10 kHz

4 -5kHz

5-2.5kHz

6-1kHz

7 -0.3 kHz

8-0.2 kHz

9-0.1 kHz

14 - manual measuring rate
15 - Automatic mode

confocalDT 24x1
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A 7.7.2.3 Error Codes Ethernet Interface

Error code Description

Ox7ffffffb There is no peak present

Oxrffffffa Peak is located in front of the measuring range (MR)
Ox7ffffffo Peak is located behind of the measuring range (MR)
Ox7ffffff8 Measuring value cannot be calculated.

A 7.7.3 Ethernet Video Signal Transmission

The video signal transmission is effected to a measurement value server via Ethernet
analog to the measurement data transmission, see A 7.7.2, except, that only one video
signal is transmitted in a measurement value block and each video signal must be re-
quested individually, see A 7.4.1.7.

This measurement value block can vary also over different TCP/IP or UDP/IP packets
depending on the size of the video signal.

The preamble for the video signals is 0x56494445 (conforms ,VIDE®).

Request a video signal:

MEASMODE VIDEO -> Mode video

OUTVIDEO RAW -> Qutput of the raw signal

OUTPUT ETHERNET -> Qutput via the Ethernet

GETVIDEO -> The raw signal is transmitted to a server/client

The Getvideo command requests one video image each. In addition measurement valu-
es and different signals can be transmitted, see A 7.3.2.1 up to, see A 7.5.2.4.

Advice: The correction tables as well as the threshold information must be always requi-
red together with one signal raw signal or dark corrected signal.
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A 7.8 Warning and Error Messages
The following table lists all warning messages:

Warning message

Description

WO01 EtherCAT stopped.

W02 Encoder-Triggerung stops.

W03 Disable zeroing/mastering after
change of sensor.

W04 The output starts after switch to
mode EtherCAT.

W05 EtherCAT will be activated after
saving the settings and restarting the
controller.

W06 High level of dark signal, please
encure that the measurement object
is within the measurement range. Fur-
thermore, please protect the sensor
connector from soiling.

The following table lists all error messa

ges:

Error message

Description

EO1 unknown command

Unknown command (rights to small to read).

EO2 wrong or unknown parameter
type

A transmitted parameter has a wrong type or a
wrong number of parameters were transmitted.

EO03 internal error

Internal error code

EO04 I/O operation failed

Can not write data to the output channel.

EO5 the entered command is too long
to be processed.

The entered command with the parameters is too
long (greater than 255 bytes).

E06 access denied

Access denied; login as professional is necessa-
ry.

EOQ7 the answer is too long to be dis-
played by this interpreter.

Answer is too long.

E08 unknown parameter

Unknown Parameter

E09 the command or parameter pro-
cessing has been canceled.

The command was canceled.

E10 the command or parameter pro-
cessing is pending.

The command or parameter is in progress.

E11 the entered value is out of range
or its format is invalid.

The parameter value is out of range of the value
range.

E12 the info-data of the update are
wrong.

For update only. The header of the update data
contains an error.

E13 error during the data transmissi-
on for the update

For update only. Error during update data trans-
mission.

E14 timeout during the update

For update only: Timeout in the transfer of up-
date data.

E15 update file is too big

For update only: The update data are too large.

E16 timeout, command aborted.

The corrections have been aborted with a time-
out.

E17 processing aborted

E18 a signal transfer is already active.
Please stop this.

A measurement value transmission is active.
Stop the data transmission in order to execute
the command.

E19 the file is not valid for this sensor.

The transferred parameter file is for a different
sensor type.

E20 invalid file type

Invalid file type (Setup file or material table).
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E21 versions do not match.

The versions do not match (Setup file or material
table).

E22 checksum invalid

Checksum invalid (Setup file or material table).

E23 the set of parameters does not
exist.

The set of parameters does not exist.

E24 selection of section invalid

The selection of section is invalid.

E26 no signals selected.

There were no measurement values selected for
transmission

E27 invalid combination of signal pa-
rameters - please select at least one
distance value.

Invalid signal combination; please select a dis-
tance value.

E28 the entry already exists.

The material already exists.

E30 master value is out of range

The master value is out of range.

E31 The material was not found by
given name.

The selected material does not exist in the mate-
rial list.

E32 timeout, get no measurement
values

Timeout, no measurements available

E33 wrong parameter count

Too high or too small number of parameters.

E34 The controller has no calibration
data

The controller has no calibration data.

E35 cannot start transfer of measure-
ment data.

Measurement value output cannot boot (only
adjustments).

E36 Encoders minimum is greater
than maximum.

The minimum value of the encoder is greater
than its maximum value.

E37 ROI start must be lower than end.

The start value for masking must be less than the
end value.

E38 too much output values for
RS422 enabled.

Too much output values for RS422 enabled.

E39 sensor head is empty.

Sensor is not available.

E41 The given passwords are not
equal.

Errors in the repeated entry of the new password.

E42 Encoder start value must be less
than maximum encoder value.

The initial encoder value must be less than the
maximum value of the encoder.

E43 Software triggering is not active.

Software triggering is not enabled, no software
trigger pulse can be triggered.

E44 Material table full

There are already 20 materials stored in the
database.

E45 No video signal now

No video signal is available at this time. The inter-
vals between the queries must be increased.

E46 Receive unsupported character

An unsupported character is received.

E47 The selection of signals is denied
in current measurement mode.

In current measurement mode the signal selec-
tion cannot be made.

E48 Material table is empty.

No entry in the material table.

E49 For less than three peaks please
use distance or thickness measure-
ment.

Use the distance or thickness measurement, if
you receive less than three peaks

E50 No video averaging is allowed for
Two-Time-mode.

With the “Two-Time” exposure mode video avera-
ging is not allowed.

E51 The given signal is not selected
for output.

The current signal is not selected for output.

E52 No new dark correction data
available.

First perform a dark correction to save a new
reference contamination.

E53 Refractivity correction is disabled,
using vacuum for material settings.

Material setting is not possible with deactivated
refractive correction.
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E54 Output of non linearized values

is enabled or was trying to enable.
Statistic, averaging and analog output
are not available.

During the output of non linearized focuses the
use of statistics, averaging and analog output is
not possible.

E55 Synchronisation as slave and
triggering at level or edge are not
possible at the same time.

Synchronisation as Slave and triggering at level
or edge were tried to activate at the same time. It
can be used only one of the two modes.
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A8 EtherCAT Documentation

EtherCAT® is, from the Ethernet viewpoint, a single, large Ethernet station that transmits
and receives Ethernet telegrams. Such an EtherCAT system consists of an EtherCAT
master and up to 65535 EtherCAT slaves.

Master and slaves communicate via a standard Ethernet wiring. On-the-fly processing
hardware is used in each slave. The incoming Ethernet frames are directly processed by
the hardware. Relevant data are extracted or added from the frame. The frame is subse-
quently forwarded to the next EtherCAT® slave device. The completely processed frame
is sent back from the last slave device. Various protocols can be used in the application
level. CANopen over EtherCAT technology (CoE) is supported here. In the CANopen pro-
tocol, an object tree with Service Data Objects (SDO) and Process Data Objects (PDO) is
used to manage the data.

Further information can be obtained from ® Technology Group (www.ethercat.org) or
Beckhoff GmbH, (www.beckhoff.com).

A 8.1 Preamble

A 8.1.1 Structure of EtherCAT®-Frames

The transfer of data occurs in Ethernet frames with a special Ether type (0x88A4). Such
an EtherCAT® frame consists of one or several EtherCAT® telegrams, each of which
is addressed to individual slaves / storage areas. The telegrams are either transmitted
directly in the data area of the Ethernet frame or in the data area of the UDP datagram.
An EtherCAT® telegram consists of an EtherCAT® header, the data area and the work
counter (WC). The work counter is incremented by each addressed EtherCAT® slave
that exchanged the corresponding data.

Ethernet frame 0x88A4

Destination] source [EtherType| Frame header [1. EtherCAT datagram [ 2. EtherCAT datagram | ... | Ethernet-CRC]|
ODER

[Destination|$ource |EtherType| IP headerl UDP headerl Frame header| 1. EtherCAT datagram | 2. EtherCAT datagram| | Ethernet-CRC
UDP/IP 0x88A4 _ T ——

Length | Resolution | Type EtherCAT header | Data Working counter
(11 bit) | (1 bit) (4 bit) (10 byte) (min 32 byte) | (2 byte)

Fig. 86 Setup of EtherCAT frames

A 8.1.2 EtherCAT® Services

In EtherCAT® services for the reading and writing of data are specified in the physical
memory of the slave hardware. The following EtherCAT® services are supported by the
slave hardware:

- APRD (Autoincrement physical read, Reading of a physical area with auto-increment
addressing)

- APWR (Autoincrement physical write, Writing of a physical area with auto-increment
addressing)

- APRW (Autoincrement physical read write, Reading and writing of a physical area with
auto-increment addressing)

- FPRD (Configured address read, Reading of a physical area with fixed addressing)
- FPWR (Configured address write, Writing of a physical area with fixed addressing)

- FPRW (Configured address read write, Reading and writing of a physical area with
fixed addressing)

- BRD (Broadcast Read, Broadcast Reading of a physical area for all slaves)
- BWR (Broadcast Write, Broadcast Writing of a physical area for all slaves)
- LRD (Logical read, Reading of a logical storage area)

- LWR (Logical write, Writing of a logical storage area)

- LRW (Logical read write, Reading and writing of a logical storage area)

- ARMW (Auto increment physical read multiple write, Reading of a physical area with
auto-increment addressing, multiple writing)

- FRMW (Configured address read multiple write, Reading of a physical area with fixed
addressing, multiple writing)
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A 8.1.3 Addressing and FMMUs

In order to address a slave in the EtherCAT® system, various methods from the master
can be used. The confocalDT 24x1 supports as full slave:

- Position addressing
The slave device is addressed via its physical position in the EtherCAT® segment.
The services used for this are APRD, APWR, APRW.

- Node addressing
The slave device is addressed via a configured node address, which was assigned by
the master during the commissioning phase.
The services used for this are FPRD, FPWR and FPRW.

- Logical addressing
The slaves are not addressed individually; instead, a segment of the segment-wide
logical 4-GB address is addressed. This segment can be used by a number of slaves.
The services used for this are LRD, LWR and LRW.

The local assignment of physical slave memory addresses and logical segment-wide
addresses is implemented via the field bus Memory Management Units (FMMUSs). The
configuration of the slave FMMUs is implemented by the master. The FMMU configurati-
on contains a start address of the physical memory in the slave, a logical start address in
the global address space, length and type of the data, as well as the direction (input or
output) of the process data.

A 8.1.4 Sync Manager

Sync Managers serve the data consistency during the data exchange between Ether-
CAT® master and slaves. Each Sync Manager channel defines an area of the application
memory. The confocalDT 24x1 has four channels:

- Sync-Manager Channel 0: Sync Manager 0 is used for mailbox write transfers (mailbox
from master to slave).

- Sync-Manager Channel 1: Sync Manager 1 is used for mailbox read transfers (mailbox
from slave to master).

- Sync-Manager Channel 2: Sync Manager 2 is usually used for process output data.
Not used in the sensor.

- Sync-Manager Channel 3: Sync Manager 3 is used for process input data. It contains
the Tx PDOs that are specified by the PDO assignment object 0x1C13 (hex.).
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A 8.1.5 EtherCAT State Machine

The EtherCAT® state machine is implemented in each EtherCAT®. Directly after swit-
ching on the confocalDT 24x1, the state machine is in the “Initialization” state. In this
state, the master has access to the DLL information register of the slave hardware. The
mailbox is not yet initialized, i.e. communication with the application (sensor software)
is not yet possible. During the transition to the pre-operational state, the Sync Manager
channels are configured for the mailbox communication. In the ,Pre-Operational“ state,
communication via the mailbox is possible, and it can access the object directory and
its objects. In this state, no process data communication occurs. During the transition to
the ,Safe-Operational state, the process-data mapping, the Sync Manager channel of
the process inputs and the corresponding FMMU are configured by the master. Mailbox
communication continues to be possible in the ,,Safe-Operational” state. The process
data communication runs for the inputs. The outputs are in the ,safe” state. In the ,Ope-
rational” state, process data communication runs for the inputs as well as the outputs.

| Initialization |

B T

| Pre-Operational |

1 I§j

| Safe-Operational |

1

| Operational |

Fig. 87 EtherCAT State Machine

A 8.1.6 CANopen over EtherCAT

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

- Process Data Object (PDO). The PDO is used for the cyclic I/O communication, there-
fore for process data.

- Service Data Object (SDO). The SDO is used for acyclic data transmission.
The object directory is described in the chapter CoE Object Directory.
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A 8.1.7 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 24x1. The PDO mapping defines which
application objects (measurement data) are transmitted into a PDO.

The confocalDT 24x1 has a Tx PDO for the measuring data. The following measurements
are available as process data:

- Distance 1 Ethernet/EtherCAT (default) Distance 1

- Distance 1 Ethernet/EtherCAT Distance 2

- Difference 1-2 Ethernet/EtherCAT Difference 1-2 (Thickness)

- Intensity 1 Ethernet/EtherCAT Intensity 1

- Intensity 1 Ethernet/EtherCAT Intensity 2

- Shutter time Ethernet/EtherCAT Exposure time (32 bit)

- Encoder 1 Ethernet/EtherCAT Encoder 1 (32 bit)

- Encoder 2 Ethernet/EtherCAT Encoder 2 (32 bit)

- Encoder 3 Ethernet/EtherCAT Encoder 3 (32 bit)

- Value counter Ethernet/EtherCAT Measured value counter (32 bit)
- Timestamp Ethernet/EtherCAT Timestamp (32 bit)

- Error state Ethernet/EtherCAT Error Feld

- Statistic minimum value Ethernet/EtherCAT Statistical value (minimum)

- Statistic maximum value Ethernet/EtherCAT Statistical value (maximum)

- Statistic peak-peak value Ethernet/EtherCAT Statistical value (peak to peak)

In EtherCAT the PDOs are transported in objects of the Sync Manager channel. The sen-
sor uses the Sync Manager channel SM3 for input data (Tx data). The PDO assignments
of the Sync Manager can only be changed in the “Pre-Operational” state. The mapping
in the confocalDT 24x1 is not carried out directly in the object 0x1AQ0, but rather by swit-
ching on and off individual measurements in the application object 0x21B0. The map-
ping result is available to the master after reloading the object directory.

Note: Subindex Oh of the object 0x1A00 contains the number of valid entries within the
mapping report. This number also represents the number of application variables (para-
meters) that should be transmitted/received with the corresponding PDO. The subindices
from 1h up to the number of objects contain information about the depicted 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. 0x6065 Object length in bits,
(16 bits) e.g. 20h = 32 bits

Subindex e.g. 0x02

Fig. 88 Entry structure of the PDO mapping, example

A 8.1.8 Service Data SDO Service

Service Data Objects (SDOs) are primarily used for the transmission of data that are not
time critical, e.g. parameter values. EtherCAT specifies the SDO services as well as the
SDO information services: SDO services make possible the read/write access to entries
in the CoE object directory of the device. SDO information services make it possible to
read the object directory itself and to access the properties of the objects. All parameters
of the measuring device can be read or changed in this way, or measurements can be
transmitted. A desired parameter is addressed via index and subindex within the object
directory.
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A 8.2 CoE - Object Directory

The CoE obiject directory (CANopen over EtherCAT) contains all the configuration data of
the sensor. The objects in CoE object directory can be accessed using the SDO servi-
ces. Each object is addressed using a 16-bit index.

A 8.2.1 Communication Specific Standard Objects (CiA DS-301)

Overview
Index (h) Name Description
1000  Device type Device type
1001 Error register Error register
1003  Error history Predefined error field
1008  Device name Manufacturer device name
1009  Hardware version Hardware version
100A  Software version Software version
1018  Identity Device identification
1A00 Sample O TxPDO mapping
1A01
1A27 Sample x TxPDO Mapping (for oversampling)
1C00  Sync. manager type Sync. manager type
1C13  TxPDO assign TxPDO assign
1C33  SMinput parameter Synchronous mode parameter (DC)

Object 1000h: Device type
| 1000 |VAR | Device type | 000200000 | Unsigned32 |ro |

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

Object 1001h: Error register
\ 1001 \VAR \ Error register ‘OXOO ‘ Unsigned8 ‘ ro ‘

The error register contains generic informations about the kind of the internally adjacent
device errors. The general error bit is set on each case.

Structure of error register

7 6 5 4 3 2 1 0
Manufacturer| 1eoer | Reser- | Reser Temperature |Voltage | Current Gene-
ved ved ved ral

Object 1003h: Predefined error field
1003 |RECORD | Error history

Subindices
0 VAR Number of entries 1 Unsigned8 |rw
1 VAR Unsigned32 |ro

The occurring device errors are registered here. The last error is saved in the error field.
The entry under Sub-Index 0 contains the number of saved errors, by writing the value 0,
the errors are eliminated.

Object 1008h: Manufacturer device name
| 1008 |VAR | Device name [IFC24x1  |Visible String [ ro |

Object 1009h: Hardware version
‘ 1009 ‘VAR ‘ Hardware version ‘V X.XXX ‘Visible String ‘ ro ‘
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Object 100Ah: Software version

‘ 100A ‘ VAR ‘ Software version ‘ V X.XXX ‘ Visible String ‘ ro
Object 1018h: Device identification
| 1018 |RECORD |Identity | | |
Subindices
0 VAR Number of entries 4 Unsigned8 |ro
1 VAR Vendor ID 0x00000607 |Unsigned32 |ro
2 VAR Product code O0x003EDE73 |Unsigned32 |ro
3 VAR Revision 0x00010000 |Unsigned32 |ro
4 VAR Serial number 0x009A4435 |Unsigned32 |ro

The article number is deposit in the product code, the serial number of the sensor in
serial number.

Object 1A00h: TxPDO Mapping

1A00 |RECORD |TxPDO Mapping |

confocalDT 24x1

Subindices

0 VAR Number of entries 43 Unsigned8 |ro
Shutter time Ethernet/ .

1 VAR EtherCAT 0x60650120 |Unsigned32 |ro

2 VAR Encoder 1 0x60650220 |Unsigned32 |ro

3 VAR Encoder 2 0x60650320 |Unsigned32 |ro

4 VAR Encoder 3 0x60650420 |Unsigned32 |ro
Value counter Ethernet/ .

5 VAR EtherCAT 0x60650520 |Unsigned32 |ro
Timestamp Ethernet/ .

6 VAR EtherCAT 0x60650620 |Unsigned32 |ro

7 VAR Unlin 1 0x60650720 |Unsigned32 |ro

8 VAR Intensity 1 0x60650820 |Unsigned32 |ro
Distance 1 Ethernet/ .

9 VAR EtherCAT 0x60650920 |Signed32 ro

10 VAR Unlin 2 0x60650A20 |Unsigned32 |ro

11 VAR Intensity 2 0x60650B20 |Unsigned32 |ro
Distance 2 Ethernet/ .

12 VAR EtherCAT 0x60650C20 |Signed32 ro
Errorstate Ethernet/ .

25 VAR EtherCAT 0x60651920 |Unsigned32 |ro
Difference 1-2 .

26 VAR Ethernet/EtherCAT 0x60651A20 |Signed32 ro

41 |VAR Statistic minimum va- | g0655900 | Signed32 o
lue Ethernet/EtherCAT 9
Statistic maximum va- .

42 VAR lue Ethernet/EtherCAT 0x60652A20 |Signed32 ro

43 |VAR Statistic peak-peak va- |, q555R50 | Signed32 o
lue Ethernet/EtherCAT 9
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Objects 1A01 - 1A27: TxPDO Mapping

Contents are identical to object 1A00. The objects 1A01 - 1A27 are used for oversamp-

ling, see A 8.6.
Object 1C00h: Synchronous manager type
1C00 |RECORD |Sync manager type \ ro
Subindices
0 VAR Number of entries 4 Unsigned8 |ro
1 VAR Sync manager 0 0x01 Unsigned8 |ro
2 VAR Sync manager 1 0x02 Unsigned8 |ro
3 VAR Sync manager 2 0x03 Unsigned8 |ro
4 VAR Sync manager 3 0x04 Unsigned8 |ro

Object 1C13h: TxPDO assign

1C13 |RECORD |TxPDO assign

Subindices
0 VAR Number of entries 1 Unsigned8 |ro
1 VAR Subindex 001 0x1A00 Unsigned16 |ro
Further subindices contain other inputs (0x1A01, 0x1A02, ...) when oversampling, see A
8.6.
Object 1C33h: SM input parameter
1C33 |RECORD |SM input parameter \ \ ro
Subindices
0 VAR Number of entries 32 Unsigned8 |ro
1 VAR Sync mode 0 Unsigned8 |ro
2 VAR Cycle time 100000 Unsigned32 |ro
4 VAR Sync modes supported | 0x4005 Integer16 ro
5 VAR Minimum cycle time 1000000 Integer32 ro
6 VAR Calc and copy time 0 Integer32 ro
8 VAR Get cycle time 0 Integer16 rw
11 VAR SM event missed counter |0 Integer32 ro
12 VAR Cycle exceeded counter |0 Integer32 ro
32 VAR Sync error FALSE Bool ro

confocalDT 24x1 Page 137



Appendix | EtherCAT Documentation

A 8.2.2 Manufacturer Specific Objects

Overview
Index (h) [Name Description
2001 |User level Login, logout, change password
2005 | Controller info Controller informations (further)
2010 |Setup Load/save settings
2011 | Correction Light and dark correction
2101 |Reset Reset
2105 |Factory settings Reset factory settings
2140 |Video Select video signal, correction tables
2150 |Sensor Sensor informations
2152 | Select sensor Selection of the sensor
2154 | Measuring program Measuring program
2156 | Multilayer options Options for multilayer measurement

2181 | Averaging/error handling/statistics | Averaging/error handling/statistics and
spike correction

21B0 |Digital interfaces Digital interfaces, data selection
21C0 | Ethernet Ethernet parameter (IP address, subnet,
gateway)
21D0 | Analog output Analog output
21E0 |Zeroing/mastering Zeroing/mastering
21F1 | Switching outputs Switching outputs
2250 | Shutter mode/measuring range Exposure mode/measuring range
2410 |Trigger mode Trigger modes
2550 |Threshold Peak detection threshold
25A0 |Encoder Encoder
2711 |Range of interest Reduction of Region of Interest
2800 |Material info Material informations
2801 | Material selection Material selection
2802 |Material table edit Material table edit
6010 |Video signal Video signal
603F |Sensor error Error message of the sensor
6065 |Measvalues Measurement values
Object 2001h: User level
2001 |RECORD |User level
Subindices
0 VAR Number of entries 7 Unsigned8 |ro
1 VAR Actual user X Unsigned8 |ro
2 VAR Login foaelelole Visible string |wo
3 VAR Logout FALSE BOOL rw
4 VAR Default user X Unsigned8 |rw
5 VAR Password old fokaleka Visible string |wo
6 VAR Password new folalalelel Visible string |wo
7 VAR Password repeat folalalelel Visible string |wo
Further details can be found in the section Login, see 6.1 and Change User Level, see A
7.3.2.
Actual user, Default user:
0 - User

1 - Professional

For changing the password, the three password fields Old, New and Repeat must be de-
scribed in the specified sequence. The maximum length of a password is 31 characters.
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Object 2005h: Controller informations (further)

2005 |RECORD |Controller Info ‘ ro
Subindices
0 VAR Number of entries 8 Unsigned8 |ro
1 VAR Name IFC24x1 Visible String | ro
5 VAR Serial No XXXXXXXX Visible String |ro
6 VAR Option No XXX Visible String |ro
8 VAR Article No XXXXXXX Visible String | ro
11 VAR Temperature XXX FLOAT32 ro

The temperature (float value) is output in degree Celsius with 0.25 °C resolution.

Further details can be found in the section Controller information, see A 7.3.1.2.

Object 2010h: Loading/saving settings

2010 |RECORD |Setup ro
Subindices

0 VAR Number of entries 4 Unsigned8 |ro

1 VAR Setup number 0x0000 Unsignedi16 |rw

2 VAR Setup store FALSE BOOL rw

3 VAR Setup read FALSE BOOL rw

4 VAR Keep device settings | FALSE BOOL rw

Further details can be found in the section Load/save settings in the controlle, see 5.7
and Parameter management, load/save settings, see A 7.3.7

Object 2011h: Corrections

2011 |RECORD | Correction ‘ ro
Subindices
0 VAR Number of entries 3 Unsigned8 |ro
1 VAR Dark correction FALSE BOOL rw
2 VAR Light correction FALSE BOOL rw
3 VAR Correction result 0x00 Unsigned32 |rw
4 VAR Threshold for dark 50.0 FLOAT32 rw
correction

Further details can be found in the section Dark reference, see 5.5, Light source refe-
rence, see 6.15, Dark correction, see A 7.3.3.4 and Light correction, see A 7.3.3.6.

After triggering a correction the status (error code) of the correction can be queried
under Correction result. You can read under section Error codes, see A 8.3, for the
possible error codes.

Object 2101h: Reset

2101 |VAR Reset |FALSE |BOOL rw

Further details can be found in the section Booting the sensor, see A 7.3.1.6.

Object 2105h: Factory settings

2105 ‘ RECORD ‘ Factory settings ‘ ‘ ‘ ro

Subindices

0 VAR Number of entries 3 Unsigned8 |ro

1 VAR Factory settings FALSE BOOL rw

2 VAR Keep device settings | FALSE BOOL rw

3 VAR Reset current setup FALSE BOOL rw
Further details can be found in the section Extras, see 6.13, and Default settings, see A
7.3.7.3.
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Object 2140h: Video

2140 |RECORD |Video ro
Subindices

0 VAR Number of entries 3 Unsigned8 |ro

1 VAR Video type 0 Unsigned8 |rw

2 |VAR Dark table xoxhoch .| SR SING g

3 |VAR Light table soxh xxh ... [ﬂ’gtzi? String |y

The entry Video type defines which signal is available in 0x6010:01. The options are:
- 1 —output of the raw signal

- 3 — output of the dark corrected signal

- 4 — output of the light source corrected signal

With factory setting the video type is set on 0. If you change from measurement mode to
video mode, the video type is set on 3 as long as the value was 0 before.

The set value is stored in a setup, command STORE.

In the subindices 2 and 3 of the object the correction tables can be read. Subindice 2
contains the dark level table and subindice 3 the light source table. Both are 1024 bytes
long byte vectors (Octed String). As in the entry 0x6010: 01, the byte vector contains 16
bit values for each 512 pixels.

Object 2150h: Sensor

2150 ‘ RECORD ‘Sensor ro
Subindices
0 VAR Number of entries 5 Unsigned8 |ro
1 VAR Sensor info IFS24xx-xx | Visible String |ro
2 VAR Sensor range XX XXXXXX FLOAT32 ro
3 VAR Sensor serial No XXXXXXXX Visible String |ro
4 VAR Sensor article No XXXXXXXX Visible String | ro
5 VAR Sensor option No XXX Visible String | ro

Further details can be found in the section Sensor, see A 7.3.3.

Object 2152h: Sensor selection

2152 |RECORD |Select sensor ro
Subindices

0 VAR Number of entries 1 Unsigned8 |ro

1 VAR Number of sensor X Unsigned8 |rw

Further details can be found in the section Select sensor, see 5.3.4 and Sensor number,
see A7.3.3.2.

Object 2154h: Measuring program

2154 |VAR Measuring program 0x00 Unsigned8 |rw

Further details can be found in the section Measurement program, see 5.3.2 and Measu-
rement mode, see A 7.4.1.1.

Measuring program:
0 - Displacement measurement
1 - Thickness measurement
2 - Multilayer measurement
3 - Video signal output
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Objekt 2156h: Multilayer measurement options

2156 |RECORD |Multilayer options ro
Subinzes
0 VAR Number of entries 2 Unsigned8 |ro
1 VAR Number of peaks for 2 Unsigned8 |rw
multilayer
2 VAR Disable refractivity FALSE BOOL rw
correction

Further details can be found in the chapter multilayer measurement, see A 4.

Refrac count:
Number of processed distances (2 ... 6)

Disable refractivity correction:
Deactivation of the refractive index correction

Objekt 2158h: Thickness measurements options

2158 |RECORD |Thickness options ro
Subinzes
0 VAR Number of entries 1 Unsigned8 |ro
1 VAR Disable refractivity FALSE BOOL rw
correction

Further details can be found in the chapter multilayer measurement, see A 4.

Disable refractivity correction:
Deactivation of the refractive index correction

Objekt 2161h: Peak position
2161 |VAR | Peak position 0 Unsigned8 |rw

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

Standard: first peak / first and second peak

In order to get a reproducible measurement result, the default setting should be changed
only in urgent cases.

Position for displacement Position for thickness measurement

0 first peak 0 first and last peak

1 last peak 1 second to last and last peak

2 first peak 2 first and second peak

3 highest peak 3 highest and second highest peak
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Object 2181h: Averaging, error processing and statistics

2181 |RECORD Averaglpg{error hand- o
ling/statistics
Subindices

0 VAR Number of entries 15 Unsigned8 |ro

1 |vAR Measured value X Unsigned32 |rw
averaging type

5 VAR Num_ber of values for Unsigned32 | rw
moving average

3 VAR Num_ber of values for Unsigned32 | rw
median

4 VAR Numbgr of values for Unsigned32 | rw
recursive average

5 VAR Statistic depth X Unsigned8 |rw

6 VAR Reset statistic FALSE BOOL rw

7 VAR Error handling X Unsigned8 |rw

8 VAR Number of held values |x Unsigned16 |rw

9 VAR Video averaging X Unsigned8 |rw

10 VAR Signal for statistics X Unsigned8 |rw

11 VAR Reduce video signal X Unsigned8 |rw

12 VAR Use spike correction FALSE BOOL rw

13 VAR Spike correction X Unsigned32 |rw
evaluation length

14 VAR Spike correction range | xx FLOAT32 rw

15 VAR Spike correction count |x Unsigned32 |rw

Further details can be found in the section Averaging/ error handling/ statistics, see 6.3,

and Video averaging, see A 7.4.2.2.

Measured value averaging type:
0 - No averaging

(Number of values for moving average: 2, 4, 8, 16, 32,
64, 128, 256, 512 and 1024)

(Number of values for recursive average: 2...32768)
(Number of values for median: 3, 5, 7 and 9)

1 - Moving average

2 - Recursive average
3 - Median

Statistic depth:
0,2, 4,8, 16...16384; 0 = infinite

Error handling:
0 - Output of error value
1 - Hold last valid value for a number of measurement values
(Number of held values: 0....1024, 0 = infinite)

Video averaging:
0 - No averaging
1 - Recursive average of 2 video signals
2 - Recursive average of 4 video signals
3 - Recursive average of 8 video signals
4 - Moving average of 2 video signals
5 - Moving average of 4 video signals
6 - Moving average of 3 video signals
7 - Median of 3 video signals
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Statistic signal: Measurement, for which the statistics is calculated (only in measurement
program multilayer)
0 - Distance 1

1 - Distance 2

2 - Distance 3

3 - Distance 4

4 - Distance 5

5 - Distance 6

32 - Difference 1 - 2
33 - Difference 1 -3
34 - Difference 1 - 4
35 - Difference 1 -5
36 - Difference 1 - 6
37 - Difference 2 - 3
38 - Difference 2 - 4
39 - Difference 2 - 5
40 - Difference 2 - 6
41 - Difference 3 - 4
42 - Difference 3-5
43 - Difference 3 - 6
44 - Difference 4 -5
45 - Difference 4 - 6
56 - Difference 5 - 6

The data selection is possible according to the selected measurement program:
Only Distance 1 in case of displacement measurement.

Reduce video signal
0 - No reduction (512 points and 16 bits)
1 - Reduction on 512 points and 8 bits
2 - Reduction on 256 points and 16 bits
3 - Reduction on 256 points and 8 bits
In case of reduction on 8 bits the original video signal is divided by 64.

Use spike correction
0 - without spike correction
1 - with spike correction

Spike correction evaluation length: Number of evaluated values (1 ... 10)
Spike correction range: max. tolerance range in mm (0.0000000 ... 100.0000000)
Spike correction count: Number of corrected values (1 ... 100)
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Object 21B0h: Digital interfaces, selection of transmitted data (measurement

values)

| 21B0 |RECORD |Digital interfaces | ro

Subindices
0 VAR Number of entries 37 Unsigned8 ro
1 VAR Output device 5 Unsigned8 rw
2 VAR RS422 baud rate X Unsigned32 |rw
3 |VAR Ethernet/EtherCAT TRUE BOOL w
4 |VAR gtiﬁtearrc‘;‘fg Ethemet | rpue BOOL rw
5 |VAR Etiﬁtearnc‘ff Ethernet/ | p| oE BOOL rw
6 |VAR g?;”g:ﬁ Ethernet/ | p| sE BOOL rw
7 VAR gtif]tear%‘jf;‘ Ethernet/ kAl sE BOOL w
8 VAR gtiﬁt:‘r"(‘;‘ff Ethenet/ | ca| sE BOOL rw
9 |vAR [E)tif]ﬁr‘c":f Ethenet/ | a| sE BOOL w
10 |VAR :E”ttﬁgr%tXTEthemet/ FALSE BOOL w
11 | VAR Et”hce?gir; Etheet/  1pa sE BOOL w
12 |VAR E?hceorg%z Ethenet/  1pa sE BOOL w
13 | VAR Et”hce‘ig%s Ethenet/  1pa sE BOOL rw
14 |VAR \é?r'“:c":#”ter Ethernet | -p e BOOL w
15  |VAR gﬁgf:gt;rzitw;g:T"a'“e FALSE BOOL w
16 |VAR gf}‘gfﬂ;ﬁ?ﬁgﬁgg"awe FALSE BOOL rw
17 |VAR ﬁt:t;ﬂz r‘:}‘;?/kEff:r‘é‘ﬂ FALSE BOOL w
18 |VAR E'trr?;soti?‘p Ethemet/  |ralsE BOOL w
19 |VAR Ethh”;%rpfiTme Ethemet/  pp| sE BOOL w
20 |VAR E{L‘;rrét:;e Ethemet/ |pa e BOOL w
21 |VAR gg‘::gﬁ 1-2 Ethernet/ | -y ¢ BOOL w
22 VAR gt'ﬁgg’;? 1-3 Bthernet/ | -y ¢ BOOL rw
23 |VAR ggg:‘g’fﬁ 1-4 Bthernet/ | | ¢ BOOL rw
24 |VAR Et'gg‘é’/‘ff 1-5 Ethernet/ | - ¢ BOOL rw
25 VAR gt";f‘::g/‘ff 1-6 Ethernet/ | -p o BOOL w
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Difference 2-3 Ethernet/
26 VAR EtherCAT FALSE BOOL rw
Difference 2-4 Ethernet/
27 VAR EtherCAT FALSE BOOL rw
Difference 2-5 Ethernet/
28 VAR EtherCAT FALSE BOOL rw
Difference 2-6 Ethernet/
29 VAR EtherCAT FALSE BOOL rw
Difference 3-4 Ethernet/
30 VAR EtherCAT FALSE BOOL rw
Difference 3-5 Ethernet/
31 VAR EtherCAT FALSE BOOL rw
Difference 3-6 Ethernet/
32 VAR EtherCAT FALSE BOOL rw
Difference 4-5 Ethernet/
33 VAR EtherCAT FALSE BOOL rw
Difference 4-6 Ethernet/
34 VAR EtherCAT FALSE BOOL rw
Difference 5-6 Ethernet/
35 VAR EtherCAT FALSE BOOL rw
36 VAR Un lin FALSE BOOL rw
37 VAR Video as PDO FALSE BOOL rw
Output device:
0 - No output channel
1 - RS422
5 - EtherCAT

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

Ethercat-Ethernet: (Change of interface)
0 - Ethernet (works only from restarting, previously setup store)
1 - EtherCAT

Subindices 4 ... 36: Data selection for the PDO mapping

Distance 1 to Distance 6 are only individually selectable in the measurement program
multilayer measurement and video, otherwise, these values are selected automatically
according to the selected measurement program.

Difference 1-2 to Difference 5-6 can be selected in the measurement program multilayer
and video.

Intensity - Intensities for all displacements, that are transmitted.

Un lin - Switching on output of non linearized distances
0 - Output of non linearized distances (factory setting)
1 - Output of non linearized distances

Video as PDO:

Transmitting the video signal and the additionally activated measurement values by PDO.
This is only possible in the measurement program video. Transmitting the video signal
reduces the transmission rate by half (e.g. transmission instead of the set 1 kHz only with
500 Hz). In addition, the transmission limits the maximum measurement frequency to

1 kHz (500 Hz transmission frequency).
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Object 21COh: Ethernet

21C0 |RECORD |Ethernet ro
Subindices
0 VAR Number of entries 8 Unsigned8 |ro
1 VAR IP address XXX XXX XXX XXX | Visible String | rw
2 VAR Subnet mask XXX XXX XXX XXX | Visible String | rw
3 VAR Gateway XXX XXX XXX XXX | Visible String | rw
4 VAR DHCP FALSE BOOL rw
5 VAR Measured value server 0 Unsigneds | rw
protocol
Measured value server - :
6 VAR IP-Address XXX XXX XXX XXX | Visible String | rw
7 VAR Measured value server x Unsignedi6 |rw
port
8 VAR MAC address XX XX.XX.XX.XX.XX | Visible String | ro

Further details can be found in the section Ethernet IP settings, see A 7.3.6.1 and Set-
tings for the Ethernet measured value transfer, see A 7.3.6.2.

DHCP:
0 - Static IP address
1-DHCP

Measured value server protocol:
0 - No transmission
1 - Client/TCP
2 - Client/UDP
3 - Server/TCP
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Object 21D0Oh: Analog output

21D0 |RECORD |Analog output ro
Subindices
0 VAR Number of entries 1 Unsigned8 |ro
1 VAR Analog output X Unsigned8 |rw
2 VAR Analog output signal | x Unsigned8 |rw
3 VAR Ana!og output type of X Unsigned8 |rw
scaling
4 |VAR Analog output XX FLOAT32  |rw
two-point-scaling start
5 VAR Analog output XX FLOAT32  |rw

two-point-scaling end

Further details can be found in the section Analog output, see 6.7, see A 7.5.4.

Analog output:
4 - No analog output (inactive)
0-Voltage0...5V
1-Voltage0 ... 10V
2-\Voltage-5...5V
3 - Voltage -10 ... 10V
7 -Current4 ... 20 mA

Analog output signal: Data selection only possible according to the selected measure-
ment program - Only Distance 1 in case of displacement measurement

0 - Distance 1

1 - Distance 2

2 - Distance 3

3 - Distance 4

4 - Distance 5

5 - Distance 6

32 - Difference 1-2
33 - Difference 1-3
34 - Difference 1-4
35 - Difference 1-5
36 - Difference 1-6
37 - Difference 2-3
38 - Difference 2-4
39 - Difference 2-5
40 - Difference 2-6
41 - Difference 3-4
42 - Difference 3-5
43 - Difference 3-6
44 - Difference 4-5
45 - Difference 4-6
56 - Difference 5-6

Analog output type of scaling:
0 - Standard Scaling
1 - Two-point scaling
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Object 21E0h: Zeroing/Mastering

21E0 |RECORD ‘ Zeroing/Mastering ro
Subindices
0 VAR Number of entries 5 Unsigned8 |ro
2 VAR Master value X.XX FLOAT32 rw
3 VAR Zeroing/Mastering FALSE BOOL rw
active
4 VAR Zeroing/Mastering FALSE BOOL rw
5 VAR Reset master value FALSE BOOL rw
6 VAR Master signal X Unsigned8 |rw

Further details can be found in the section Zeroing/Mastering, see 6.4 and Setting mas-

ters and zero, see A 7.4.5.7.

Master value:

-2*Sensor-measuring range ... 2*Sensor-measuring range (in mm)

Zeroing/Mastering active:
0 - Measured value not zeroed/ mastered

1 - Measured value moved by zeroing/ mastering

Master signal: Measurement value, which is mastered (only in measurement program
multilayer).

0 - Distance 1

1 - Distance 2

2 - Distance 3

3 - Distance 4

4 - Distance 5

5 - Distance 6

32 - Difference 1-2
33 - Difference 1-3
34 - Difference 1-4
35 - Difference 1-5
36 - Difference 1-6
37 - Difference 2-3
38 - Difference 2-4
39 - Difference 2-5
40 - Difference 2-6
41 - Difference 3-4
42 - Difference 3-5
43 - Difference 3-6
44 - Difference 4-5
45 - Difference 4-6
56 - Difference 5-6
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Object 21F1h: Switching outputs

21F1 |RECORD |Switching outputs ro
Subindices
0 VAR Number of entries 6 Unsigned8 |ro
1 VAR Switching output X Unsigned8 |rw
error 1
> VAR Switching output X Unsigneds8 | rw
error 2
3 VAR Lower limit value (mm) |Xx.xx FLOAT32 rw
4 VAR Upper limit value (mm) |x.xx FLOAT32 rw
5 VAR Signal for limit value Unsigneds | rw
output
6 VAR Level of switching x Unsigneds | rw
outputs

Further details can be found in the section Switching outputs, see 6.6, see A 7.5.3.
Switching output error 1 and 2: Assignment of both switching outputs

0 - No output

1 - Intensity error

2 - Measured value out of range

3 - Intensity error or measured value out of range

4 - Deceed the lower limit

5 - Exceed the upper limit

6 - Deceed the lower limit or exceed the upper limit
Lower and upper limit value:
-120.000000 ... 120.000000 (in mm)
Signal for limit value output: The limits refer to

0 - Distance 1

1 - Distance 2

2 - Distance 3

3 - Distance 4

4 - Distance 5

5 - Distance 6

32 - Difference 1-2

33 - Difference 1-3

34 - Difference 1-4

35 - Difference 1-5

36 - Difference 1-6

37 - Difference 2-3

38 - Difference 2-4

39 - Difference 2-5

40 - Difference 2-6

41 - Difference 3-4

42 - Difference 3-5

43 - Difference 3-6

44 - Difference 4-5

45 - Difference 4-6

56 - Difference 5-6

(Data selection only possible according to the selected measurement program:
at displacement measurement only distance 1)

Level of switching outputs:
0 - High upon error
1 - Low upon error
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Object 2250h: Exposure mode/Measuring rate

2250 |RECORD |Shutter mode/measuring rate

Subindices
0 VAR Number of entries 4 Unsigned8 |ro
1 VAR Shutter mode X Unsigned8 |rw
2 VAR Measuring rate X Unsigned8 |rw
3 VAR Shutter time 1 X.XX FLOAT32 rw
4 VAR Shutter time 2 X.XX FLOAT32 rw
5 VAR Manual measuring rate | Xx.xx FLOAT32 rw

Further details can be found in the section Exposure mode / Measuring rate, see 5.3.5),
Exposure mode, see A 7.4.1.2, Measuring rate, see A 7.4.1.4 and Exposure time, see A
7.41.5.

Shutter mode:
0 - Automatic mode
1 - Measurement mode
2 - Manual mode
3 - Two-time mode alternating
4 - Two-time mode automatically

Measuring rate:

Setting value IFC2451 IFC2461 IFC2471LED |IFC2471
0 - 70 kHz 70 kHz
1 - 50 kHz 50 kHz
2 - 25 kHz 25 kHz 25 kHz
3 10 kHz 10 kHz 10 kHz 10 kHz
4 5 kHz 5 kHz 5 kHz 5 kHz
5 2.5 kHz 2.5 kHz 2.5 kHz 2.5 kHz
6 1 kHz 1 kHz 1 kHz 1 kHz
7 0.3 kHz 0.3 kHz - 0.3 kHz
8 0.2 kHz 0.2 kHz - -

9 0.1 kHz 0.1 kHz 0.1 kHz -

10 Choice from subindice 5
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Objekt 2410h: Triggermodes

2410 |RECORD |Trigger mode ro
Subindices
0 VAR Number of entries 9 Unsigned8 |ro
1 VAR Trigger mode 0 Unsigned8 |rw
2 VAR Trigger edge/level 0 Unsigned8 |rw
3 VAR N.umber of values per 1 Unsignedi16 |rw
trigger pulse
4 |vam Number of inputfor |, Unsigneds | rw
encoder trigger
5 VAR Sjcep width for encoder ] Unsigneds | rw
trigger
6 |VAR Minimum value for 0 Unsigneds | rw
encoder trigger
7 |vAR Maximum value for | o e Unsigned8 | rw
encoder trigger
8 VAR Software trigger pulse |FALSE BOOL rw
9 VAR Trigger In/Out FALSE BOOL rw
Further details can be found in the section Triggering, see 6.10 and Triggermodes, see A
7.3.4.
Trigger mode:

0 - No triggering

1 - Level triggering

2 - Edge triggering

3 - Software triggering
4 - Encoder triggering

Trigger edge/level:

0 - At edge triggering: Falling edge; at level triggering: Low

1 - At edge triggering: Rising edge; at level triggering: High
Number of value per trigger pulse: Number of output data after a trigger pulse for edge
or software triggering, 0...16382, 16383 = infinite, 0 = Stop

Number of input for encoder trigger:
0 - Encoder 1 for the encoder triggering
1 - Encoder 2 for the encoder triggering
2 - Encoder 3 for the encoder triggering

Step width for encoder trigger:

Number of encoder steps by which a measured value has ever been output (1...2%'-1).
0 = all measured values (continuously, regardless of the encoder)

Minimum and Maximum value for encoder trigger:
0...2%21

Trigger In/Out:
0 - Triggering the measured value recording
0 - Triggering the measurement value output

confocalDT 24x1 Page 151



Appendix | EtherCAT Documentation

Object 2550h: Peak detection threshold

2550 |VAR Threshold 1.0 FLOAT32 rw

Further details can be found in the section Detection threshold, see 6.2 ,and Peak detec-
tion threshold, see A 7.4.2.3.

Object 25A0h: Encoder

25A0 |RECORD |Encoder ro
Subindices

0 VAR Number of entries 15 Unsigned8 |ro

1 |VAR Encoder 1 reference |, Unsigned32 | rw
signal

2 VAR Encoder 1 interpolation | x Unsigned32 |rw

3 VAR Encoder 1 initial value |x Unsigned32 |rw

4 VAR Encoder 1 maximal X Unsigned32 |rw
value

5 VAR Encoder 1 set value FALSE BOOL rw

6 VAR Epcoder 2 reference X Unsigned32 |rw
signal

7 VAR Encoder 2 interpolation | x Unsigned32 |rw

8 VAR Encoder 2 initial value |x Unsigned32 |rw

9 VAR Encoder 2 maximal X Unsigned32 |rw
value

10 VAR Encoder 2 set value FALSE BOOL rw

11 |VAR Encoder 3 reference |, Unsigned32 | rw
signal

12 VAR Encoder 3 interpolation | x Unsigned32 |rw

13 VAR Encoder 3 initial value |x Unsigned32 |rw

14 |VAR Encoder 3 maximal |, Unsigned32 | rw
value

15 VAR Encoder 3 set value FALSE BOOL rw

Further details can be found in the section Encoder inputs, see 6.9 and Encoder, see A

7.3.5.

Encoder reference signal:
0 - Reference marker position of encoder without effect
1 - Unique setting
3 - Setting at all marker positions

Encoder interpolation:
1 - Unique interpolation
2 - Double interpolation
3 - Quad interpolation

Encoder initial value:
0...2%1

Encoder maximal value:
0...2%21
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Object 2711h: Reduction of region of interest

2711 |RECORD |Range of interest

Subindices
0 VAR Number of entries 2 Unsigned8 |ro
1 VAR Range of interest start | x Unsigned32 |rw
2 VAR Range of interestend | x Unsigned32 |rw

Further details can be found in the section Reduction of region of interest, see 6.14, see
A7.421.

Object 2800h: Material info

2800 |RECORD |Material info

Subindices
0 VAR Number of entries 3 Unsigned8 |ro
1 VAR Material name XXXXX Visible String | rw
2 VAR Material description XXXXXX Visible String | rw
3 VAR Type of refraction - Uints W
numbers
4 VAR nd X XXXX FLOAT32 rw
5 VAR nF X XXXX FLOAT32 rw
6 VAR nC X XXXX FLOAT32 rw
7 VAR Abbe number X XXXX FLOAT32 rw

Further details can be found in the section Material data base, see 5.3.3, see A 7.4.3.
Material name: Actual selected material for a thickness measurement
Material description: Description of actual selected material

nd, nF and nC: Refractive numbers of the actual selected material at 587 nm, 486 nm
and 656 nm.

Abbe number: Abbe number of actual selected material

Here the current material can also be edited in professional mode. Any custom settings
will be saved immediately.

Object 2801h: Material select

2801 |RECORD |Material selection

Subindices
0 VAR Number of entries 9 Unsigned8 |ro
1 VAR Material names XX xx“ ... |Visible String |ro
2 VAR Material 1 XX Visible String | rw
3 VAR Material 2 XX Visible String | rw
4 VAR Material 3 XX Visible String | rw
5 VAR Material 4 XX Visible String | rw
6 VAR Material 5 XX Visible String | rw
8 VAR Selected material XX Visible String | rw

Material names: Output of all names of materials contained in the material table

Material 1 to 5:
Specification of material between the Distance 1-2,2-3,3-4,4-5and 5 - 6.
The selected material must be present in the material table.

Selected material:

Selection of material from the material table, which is displayed and edited in the
object “Material info*.
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Object 2802h: Material table edit

2802 |RECORD

Material table edit

Subindices
0 VAR Number of entries 3 Unsigned8 |ro
1 VAR Material delete X Visible String | rw
2 VAR Reset materials X BOOL rw
3 VAR New material X BOOL rw

Material delete: Specification of name to be deleted from the material table

Reset Materials: Resetting the material table to factory settings

New material: Creating a new material in the material table. Then the newly created ma-

terial (,NewMaterial”) is to be edit in object 2800h ,Material info*.

Object 6010h: Videosignal

| 6010 |RECORD |Video signal ro

Subindices
0 VAR Number of entries 1 Unsigned8 |ro
1 |vAR Video signal X |4 e String

xxh xxh
The dark corrected video signal is transmit.
Object 603Fh: Sensor error
603F |RECORD |Sensor error

Subindices
0 VAR Number of entries 2 Unsigned8 |ro
1 VAR Sensor error number | x Unsigned16 |ro
> |vAR Sensor error descrip- Visible String |ro

tion

Further details can be found in the section Error messages, see A 7.8.

Sensor error number: Output of sensor error in communication

Sensor error description: Sensor error as plain text

Object 6065h: Measurement values

6065 |RECORD |Measuring values

Subindices
0 VAR Number of entries 43 Unsigned8 |ro
] VAR Distance 1 Ethernet/ Signeds2 0

EtherCAT

All in the object 21B0h Digital interfaces selected measurement values.
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A 8.3 Error Codes for SDO Services

In case of a negative evaluation of a SDO requirement, a corresponding error code is
output in “Abort SDO Transfer Protocol®.

Error cc_:de Meaning
hexadecimal

0503 0000 |Toggle-Bit has not changed.

0504 0000 |SDO protocol timeout expired

0504 0001 |Invalid command registered

0504 0005 |Not enough memory

0601 0000 |Access to object (parameter) not supported.

0601 0001 |Attempt to write to a “read-only parameter*

0601 0002 |Attempt to write to a “read-only parameter*

0602 0000 |Obiject (parameter) is not listed in the object directory.

0604 0041 | Object (parameter) is not mapped on PDO

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

0604 0043 |General parameters incompatibility

0604 0047 |General internal device incompatibility

0606 0000 |Excess denied because of a hardware error

0607 0010 |False data type or length of service parameter is incorrect.

0607 0012 |False data type or length of service parameter is too large.

0607 0013 |False data type or length of service parameter is too small.

0609 0011 | Subindex does not exist

0609 0030 |Invalid value of parameter (only for write access)

0609 0031 |Value of the parameter too large

0609 0032 | Value of the parameter too small

0609 0036 |Maximum value deceeds minimum value.

0800 0000 |General error

0800 0020 |Data can not be transmitted or saved in application.

0800 0021 Data can not be transmitted or saved in application, because of local
control.

0800 0022 Data can not be transmitted or saved in application, because device
state.

0800 0023 E\}/:"e;rglig generation of object directory failed or no object directory is
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A 8.4 Measurement Data Formats

A 8.4.1 Measured Values

- Exposure time (1 * 32 bit)

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

- Measured value counter (1 * 32 bit)

- Time stamp (1 * 32 bit)

- Displacement values / Intensities / Unlinearized distances (n * (i+j+1) * 32 bit)
- Error field (1 * 32 bit)

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

- Statistic values (Min/Max/Peak2Peak) (each 32 bit)

n={1-6} n=1-> Displacement measurement, n = 2 -> Thickness measurement,
n =2 - 6 -> Multilayer measurement

i=4{0,1} i=0-> Intensity output off, i = 1 -> Intensity output activated
j=4{0,1} j=0-> Unlinearized distances off j = 1-> Unlinearized distances
activated

Further details to the setup of measured values can be found in Measured value format,
see A7.6.

A 8.4.2 Video Signal

A 8.4.2.1 Video Signal Output via Service Data Object

Only the dark corrected video signal can be transmitted. The video signal can be read
using the SDO Object 0x6010.1.

For this purpose the confocalDT 24x1 is to bring first in the preoperational mode.

Then the measurement program is to set on video signal output using the object 0x2154
(Measuring program).

By SDO reading (Request-Response) of the object 0x6010.1 exactly one video signal
with the related (in object 0x21B0.0x04 - 0x20 selected) measured values is stored in the
memory of confocalDT 24x1 and the video signal is output. As long as no requirement
for a new video signal is made, the measured values remain unchanged in the memory
and can in turn be read by SDO reading. This ensures, that the measured values are part
of the video signal.

The video signal is read “segmented”, because the mailbox is smaller than the video
signal.

There are 5 request-response necessary for a video signal.
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Segment from Wireshark:

'FPRD': Len: 256, Adp DnSeB. ﬁdﬂ 0x1100, wc O
2 Cmds, 'FPwWR': len 16, 'FPWR': Ten 1 Mbx(CoE
"FPRD': Len: 256 Adp 0x3e9 Adu 0x1100, wC 1
2 cmds, 'FPwR': len 16, 'FPwWR': len 1 mb-
'"FPRD': Len: “JO, Adp Oxseu hdo 0x1100,

2 cmds, 'FPwR': Tlen 16, 'FPwR': len 1 mbx{CoE
'"FPRD' @ Len: 256 Adp OXBEB ado OxL10 7 we 0
'"FPRD' : Ler udp 0x3e9, Adu 0x11004 we 0
"FPRD': Ler 56, Adp 0 , Ado 0x2100, wc 0
'"FPRD': Len: 2, Adp 0x3ed, ado 0xJA00, wc 1

2 cmds, 'FPwR': len 16, 'FPwR': n 1 Mbx(CoE
'"FPRD': Len: 256, Adp 0x3e9, ady 0x1100, wc 1
'"FPRD': Len: 256, Adp 0x3e9, adb 0x1100, wc O
2 cmds, 'FPwR': len 16, 'FPWR'f Ten 1 mMbx(CoE
2 cmds, 'FPwR': len 16, 'FPwR'[: Ten 1 mMbx(CoE
'"FPRD': Len: 256, Adp 0x3e9%, Ado 0x1100, wc 1
'"FPRD': Len: 256, Adp 0x3e9, Ado 0x1100, wcC O
2 cmds, 'FPwR': len 16, 'FPwR|: Ten 1 mMbx(CoE
2 Cmds, 'FPwWR': len 16, 'FPWR\: len 1 mMbx(CoE
'"FPRD': Len: 256, Adp 0x3e9, 0 0x1100, wc 1
'FPRD': Len: 256, Adp 0x3e%, ajo 0x1100, wcC O
2 cmds, 'FPwR': len 16, 'FPwR':\len 1 mbx(CoE
2 cmds, 'FPwR': len 16, 'FPWR': \en 1 Mbx(CoE
'"FPRD': Len: 256, Adp 0x3e9, Ado\Qx1100, wc 1
'"FPRD': Len: 256, adp 0x3e9, ado Ox1100, wc O
2 cmds, 'FPwR': len 16, 'FPWR': len Mbx (CoE
'FPRD': Len: 256, Adp Ox3e8, Ado 0x118Q, we 1
2 cmds, 'FPwR': len 16, 'FPWR Ten 1 x(C
'FPRD' : |m|: f‘ﬁiﬁ, Adp |,'w.r‘ = m|u Ox1100, W

2 cmds, 'FPwWR': len 16, FPWR': Ten 1 be(
'"FPRD': Len: 256 Adp 0x3e8, Ado 0x1100, wc 1
2 cmds, 'FPwR' \Hll 16, 'FPwWR': len 1 mbhx(CoE
'"FPRD': Len: 25@, Adp 0x3e9, ﬁdG 0x1100, wc O
2 cmds, 'FPwR': len 16, 'FPWR': Tlen 1 be(CuE
'"FPRD': Len: 256, Adp 0x3e9, Ado 0x1100, wc 1

2 cmds,

"FPWR' 2 Twn ln prn‘

: len 1 mbx(CoE

SDO Req :

be

Req :

'"Initiate upload’

(2)

dy=0x6010 sub=1)

Hx=0x6610 sSub=1)

SDo Req @ 'Indti

1. Segment
SDO Req : 'Uchﬁ( segment’ (3))
Mhx(COE SDO Res : Scs 2)
SDO Req : 'Upload segment' (3)
SDO Req : 'Upload segment' £27)
Mbx(CoE SDO Res : Scs 0.
SDO Req : 'Upload segment' (3)
SDO Req : 'Upload Segment —£37)
mMhx(CoE SDO Res : scs O
spo Req : 'Upload segment' (3))
SDO Req "UpTload segment' (312
Mbx(CoE SDO Res @ Scs Q
SO Req : 'Upload Segment' (3))
Mbx(CoE SDO Res : S¢s Q7

SDO REM
SDo Req : 'Initiate upload’
Mbx(COE SDO Res : Scs 2)

SDo Req : 'Initiate upload’

SDO Req @

2. Segment

\

3. Segment

I

4. Segment

/

5. Segment

: 'Initiate upload’
SDO Res : Scs 2)

"Initiate upload’

(2)

2

)
(2)

Idx=0x606%" subh=0)

Suhb=0)
Idx=0x100a Sub=0)
Idx=0x100a sub=0)
Idx=0x1018 sub=0)

A video signal consists of 512 pixels each with two bytes. The low byte is transmitted

first, followed by the high byte.

In TwinCAT the video signal can unfortunately only be displayed as hex dump. Double

clicking on the index Getvideo (0x6010.1) opens the Set Value dialog. Hex Edit..

opens the hex dump of video signal.
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=101x]
File Edit Actions View Options Help
(D@ SR EEE[60 [ HasFaahi e =2Qelcsse e ?
& SYSTEM - Configuration .
i =U°_mﬁw;3§; ; General | EtheiCAT | Process Data | Staitup  CoE - Onine | iine |
IfO Devices
? .L Device 3 (EtherCAT) Update List IV AutoUpdate [ Single Update ™ Show Offine Data
<4 Device 3-Image Advanced... |Al1 Obects
== Device 3-Image-Info
@ Qf Inputs Add]to Startip |nn4m Data Module 0D (AoE Port): |t|
& @ Outputs
@ InfoData Index [ Name [ Flags [ Value B
4@ Box 1 (IFC 2451) « 21520 Select sensor RO »1<
Q Measvaluss 2154 Measuring program Rw 020003 (3)
W @ InfoData + 2181:0 Averaging/eror handling/statistics RO »8<
&8 Mappings = 21B0:0 Digital interfaces RO ¢
= 21C0.0 Ethemet RO >8<
+ 2100:0 Analog output RO »5¢
+ 21E0.0 Zeroing/Masteiing RO >58¢
= 21F1:.0 Switching outputs RO »>B¢
= 22500 Shulter mode/measuing rate RO >d<
+ 24100 Trigger mode RO >8¢
2550 Threshold RwW 1.000000 (1.000000e+000)
+ 25400 Encoder RO >15¢
+ 27110 Range of interest RO »2¢<
+ 2800:0 HMaterial info RO >7¢
+ 2801:0 Material selection RO >2¢
+ 28020 Materisl table et A0 59¢
| =—86100 " Videosignal RO 51¢ "
. Videosignal 01100310081003 1008101
+  BO3F T Al e
= sae Measuing values A0 $23¢
Set Yalue Dialog x|
Dec: l 0K |
Hex: I Cancel I [T online [ Type [see [ >addr.. [injout [user [Linkedto
0x0002 (2) UINT 2.0 1548.0  Input O
Float: I 0000000000O0E... AMSADDRESS 8.0 1550.0  Input O
| | |
[ Local (10.26.16.169.192.168) Y
Book ] HexEdit. |
Binany: IUFODOBUUUZ 001900240010001C0  |1024
Bit Size: C10C8 C16 CRCB4IE 2

e —1Hex Editor |

x|
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Cancel

A 8.4.2.2 Video Signal Output via Process Data
For adding the video signal to the process data, proceed as follows:

(=> |

=3
(Measuring program).

==
on TRUE.

Bring the IFC24x1 in the preoperational mode.
Set the measurement program on video signal output (3) using the object 0x2154

Set the shutter mode (Object 0x2250.1) on 1 (Measmode) and the object 0x21B0.25

A reduction of video signal can be adjusted in object 0x2181, see A 8.2.2, object descrip-

tion 0x2181.
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z - TWinCA m Manager ]

File Edt Actiors iew Oplions
[DEEE SR TeER Ad =asdadniwd(zqlelveer &0

TEM « Configurati
uﬂ:_ac:,,;__m“"" Geneal | EthiCAT | DC | Procsss Data | St CoE - Orine | Girdews |
)0 Dervices
& -J- Device 2 (EtherCAT) _ Upddelit | F AuwoUpdste ¥ Singls Updale [ S OiioeDrn
= Device 2-Inage Advenced . | [MDbechs
& Terlg Module 0D [AcE Portk [0~
1 F LA, | -
—
ZIB101 Measaed vakse avesngng trpe AW (00000000 1)
218102 Mumber of wakues for moving average AW (00000002 (2]
2181:03  Number of vahses for median AW 00000003 (3]
218104 Number of vahass for n AW
218105 Saaic daplh AW D004 [4]
218106 Reset sasstic AW FALSE
21107 Enoe handing AW 0
Z181:08  Number of held values AW Dx0000 (0}
2181:08_Video - Al 11,1
T Aedate videonignal [i7] [
= 1B -
1B Oupud devics. A 2]
ZIB002 RS422 boud rate AW Ow0001 C200 [115200§
ZIB003  Ethemet/EtheCAT AW TRUE
ZIB004  Distance 1 Ethemet/EtherCAT RO TRUE
ZIB05  Distance 2 ElhemsyEmeCAT Ao FALSE
ZIB0A  Iniansiy Elbnal/EmeCAT AW FALSE
ZIBD0B  Encoder 1 Ethemet/EiherCAT AW FALSE
ZIB0OC  Encoder 2 Ethemet/E therCAT AW FALSE
ZIB00D  Encoder 3 Ethemnet/EtherCAT AW FALSE
ZIB00E  Value counter Ethemet/EtharCAT AW FALSE
ZIBOF  Staetic e vabs Ethamel/Ethe.. W FALSE
ZIB010 Suwistic masemuan vaboe EthemelE,. AW FALSE
ZIBD11  Suafstic peskpesk; EthemeUEtheCAT AW FALSE
ZIB012  Timestamp Ethemet/EtherCAT AW FALSE
ZIB013  Shuter time Ethamet/EtherCAT AW FALSE
ZIB0T4 Serison slale Etbirat/EtheCAT AW FALSE
ZIB0S  Diflessrice 1.2 Emwmat/EtheCAT A0 FALSE
‘
+ 21000 Andog RO EE-14
+ 2IE00 ZeeomngMasteirg RO »he
+ 2F10 Swtching oulputs RO 6
= 2500 Shafter mods BO 4
@Tm«m AW I —
ia v DRG] il
225003 St time 1 3333 250000 [3333250840013)
ZZ004 Stuines tine 2 AW 200000000 (2 000000w+0012)
+ 2100 Tiggemode RO 29¢
550 Theeshold AW 1,000000 11,000000¢+0001 =
Ready Local (169.254.168.1.1.1) R

Because the object list changes, import it completely new as follows:

E3 Read the part directory e.g. Mappable Objects (TxPDO),then All Objects.
| unknown - TwincaT System Manager  FAEFE

:He Edt Actions View Options Help
IDEEE SR RS Hd Savsdd ahieezqa/des e ed
General | EtheiCAT | DC | Process Data | Statup  CoE - Oniine | e |

5 =8 Devics 2 (EtherCAT) Update List | I AuoUpdsie ¥ Single Update [ 5o e Dot
<%= Device 2-Image Advanced.. Objects
4= Device 2-Image-Info = 2 | ﬁ

- @1 Inputs oS Epy | |ﬂnhe Dats Module OD (AcE Podf ]n_

@ Outputs
[ @ Irfobata [Index | Name [ Fiogs [ Vlue I -]
# 7 Bow 1 (TEC24EIY | 215 Messuing program A 00003 31
&8 Mappings Advanced Settings x|
—
- wia SD0 Infcemation * Davies 0D

Difie - from Device Descaption = 1 et (I (it part) ID

| Browse:
ssticten |

o o TrorTOT
| 225003 Shulter tine 1 F333 250000 [3.333250e-+003)] =l

Name [ Tonine [ Type [see [ >addr... User ID | Lnkedto

%l Distance | Ether... Ox0000AFBS (8969,  DINT 4.0 26.0 Inpt 0

Sl westate 1 BOOL 0.1 1522.0  Inpit O

@ state 0002 (2) UINT 2.0 15480 Input 0

£ Adsiddr ASFEAS010301... AMSADDRESS 8.0 1550.0  Input O

4|
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Now you can read the PDO allocations on the Process Data side from the device.

, Unbenannt =10 x|
Fle Edk Actions WYiew Options Help
Dol SR P2 6 |8leasHaa% e 2q e @d P
Geneeal | EtheiCAT | D€ Process Data | Stastup | CoE - Oriine | Drine |
Sync: Manager: POD List:
SM |Swe | Type |Flags  [Index | Sae | Mame | Plags [sm_su
[1] 256 bt 1400 BED Meazuring_vales = 1]
1 256 Mbsdn
q3 s lnouts
il I [ 1
PO Assignmert [Dx1C13} DO Cortert [(x1A00F
[ Gx1200 Index__| Size

Shulter_lie_stheinel/ECAT

(0502 40 40 Encodes1_ethemst/ECAT UDINT
606503 4.0 an Encodes_2_sthesnet/ECAT UDINT
WE0E5:04 4.0 120 Encode_3_stheanst/ECAT UDINT
CE0E5:05 4.0 160 Vahse_courker_ethemet/ECAT UDINT
506506 4.0 200 Time._stamp_ethemet/ECAT UDINT
WE065:07 4.0 240 Mone_lreaized_1_sthemet/ECAT UDINT
BH0GS08 40 280 Intensity 1_ethemel/ECAT UDINT
=EOES03 40 320 Distance_1_sthemet/ECAT DINT
WE065:04 4.0 360 Mone_lreaized_2_sthemet/ECAT UDINT
QIS 40 400 oy 2 shenslECAT UDINT _J;I
] | »
[Fredelned FOD &ssgnment inone] =]
Load PO info from device |

Neme [T orine [Ty [see [ >addr... User ID | Uinked'to -
@7 Shutter_tme_ethermet/ECAT 00000000 (0) LCINT 40 260 ]

Irpuk
L CAT oy LOINT 4.0 30.0 Inpt 0O
i At (o LDINT 4.0 3.0 gt 0
i 3 AT (1] LOINT 4.0 38.0 o 0 =
i ol
Ready [Local (169,254.168.1.1.1) A4

After the reading:

=l0ix
File Edt Adions WView Optiors Heb
EE IR T2 T T R R e A GCER
ES\’STEM cm:m
Genesal | EtherCAT | DC Frocess Data | Staugp | o - Dinine | nkne |
= 5 Device 2 cam Sync Manages: PO List
e Davice 2-Image SM | Size | Type | Flags e Size | Name | Flags | M su | -
k= Device 2-Image-Infa 1] 56 fbeeOut 01400 10280 Samgds 0 F 3 [1]
&G nputs 1 26 Mbdn 0AADT 00 Sampled F 0
5§ outputs 2 0 Outputs 0AA02 00 Sample2 F 1]
9 3 1028 Inputs 003 00 Samgle 3 F i
“ § riooa 0408 00 Sarpled f 0
1 B 1 (IFC2451) 0dATS 00 SampkeS F 0
&8 Mapaings 06406 00 Sample® F 0
04AD7 00 Sample7 F 0
04AD8 00 Sampkd F 0
B4ADS 00 Sampled F 0
DAABA 00 Sampk 10 F 0
DAAIE 00 Sampk il F 0 L
DAADC 00 Sampk12 F 0
0AADD 00 Sampke13 F ]
OAAE 00 Sample1d F 0
AF 00 Sampke15 F i
04410 00 Sompk 16 F 0
04ATT 00 Sampk17 F 0
04412 00 Sampk 18 F 0
04413 00 Sampk1d F 0
B4ATd 00 Samph20 F 0
D4ATS 00 Sampk2l F 0
(416 00 Sampke22 F 0 =
FOO Contert [ AD0E
index | Siza | Ol | Mawe
DE0T002 160 i 0.1
DEDIDOZ 160 160 Vidso 0.1
DEOIDO 160 320 Vidso 0.1
DENI00S 160 480 Vidso 0.1
0EN006 160 640 Video 0.1
DENBO7 160 800 Video 0.1
DENDOE 160 960 Video 0.1
DENDDS 160 1120 Video 0.1
DENDDA 160 1280 Video 0.1
DENDDE 160 1440 Vidso 0.1
ENDIC 160 1600 Vidso 0.1
DENDOD 160 1760 Vidso 0.1
DEOIDOE 160 1520 Vidso 0.1
DEOIOOF 160 2080  Vidso 0.1
DENI0I0 160 2240 Video 0.1
OENBTT 160 2400 Video 0.1
DEN0TZ 160 2560  Video ARRAY [0.15]0F USINT &
1T I8N0 7N Wirdan ARRAY IN 1R1NF 1ISINT
i 1o
[Predefined POO Assignment: inone) il
Load PD0 info o device |
Ready TLocal (165,254 168.1.1.1) I |

The configuration is complete after Reload Devices.
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| File Edit | Actions Wiew Options Help

| T4 Unbenannt - TwinCAT System Manager
1
1

D=

B Generate Mappings

B s  Check Configuration
- 1 @ Activate Configuration. ..

Chrl+mM

Chrl+H
Ctrl+shift-F4

il ) set/Reset TWInCAT ta Run Mode...  Ctrl+F4 PDO List
E.
@' Set/Reset Twi Index
0x1400
Ox1401
=) Choose Target System... Fa Outputs 01402
X Inputs 041403
Read Target Server Yersions... D104
rEs ) ) 0x1405
oE Access Bus Coupler/IP Link Register. .. D146
Update Firmware/E :PROM L4 041407
0x1408
Export XML Description. .. Chrl+E 01409
Import XML Description. .. Chrl+I 1402
0x1408
Delete Unused Yariable Types... 1400
) ) 0x140C
Check Variable Links Ox1A0E
'I——I 0x140F
=10l x|
Fls Edt Actiors View Options Hep
IDSEEESR| LR (HD & e/ Fe 8% ®SEae v @02
"'n WSTEM « Configurati -
”_Dc:,,fwm“"" Genesal | EtheiCAT | D Process Dafa | Steetup | Cof - Oriine | Ories | f
W 1) Devicrs (k]
= 58 Device 2 (EtherCAT) [ Hame I yd Y [ rvpe |sze [ >adde.. [tnjout [user s [ unkedto o]
T ideo 000000009000 00000000 00 0OIOOD000  ARRAY[0..15]COF LSINT  16.0 ! [
BT idees 0000 00 ARRAY [0,.15] OF USINT 160 gk 0
i vdeo 00000000000 000000000000 RO0D000  ARRAY [0..15]OFLSINT 160 et 0
& wideo 00 00 060000 00 00 00 00 00 00 00 OO0 0O 00 ARRAY [0..15] OF LSINT 16.0 gt 0
& video 00 00 50 00/00 00 00 00 00 00 00 00 34 DD EF 00 ARRAY [0..15] OF LSINT 16.0 ot 0
£ viden 460LABD1 8500 1600000000 0000 GADO 00 ARRAY [0..15]OF USINT 160 ot 0
1 videa 0000000000 000000 0000 00 0000 (O'PO 00 ARRAY [0..15]CF USINT 160 et 0
#iden 00000000000 0000000000000000UD00  ARRAY[0..15]CFUSINT 160 ek 0
#vden 00§0000000000000000000000000 D400 ARRAY[0..I5]CFUSINT 160 et 0
Wl den 00 0000 00 00 00 00 00 00 00 00 00 DO00 ARRAY [0..15] OF USINT 160 trput a
#den ) 00 00 00 09 60 00 00 60 00 00 &) 00 0ol ARRAY[O.IS]CELSINE 160 gt 0
£ viden 0 D0 00 D0 08 60 00 00 00 00 00 ) 00 00 ARRAY [0,.15] OF LSINT 16.0 ot 0
£ video 0000 00 00 00 00 00 060 00 00 00 () 00 00 SERAY [0, 5] OFUSINT 160 et 0
#den 0100 00 00 00 00 00 04 00-00 00 &) 00 00 ARRAY 0, 15] OFUSINT 160 ek 0
#den 00100 00 00 9 00 00 00 00 00 00 00 00 00 BRRAY[0..15] CFUSINT 160 gk 0
& wideo f 0 ARRAY [0..15) OF LSIT 160 gkt 0
#vden | | semar[o.1s]ceUSIE 160 ot 0
BT video » 160 [T
B video 0100 0000 00 00 00 00 00 00 00 00 00 00 00 00 16.0 et 0
T video 000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 16.0 ek 0
#vden 3000 00 00 00 00 00 00 00 00 00 00 05 00 00 00 160 gk 0
& video 00 00 00 00/00 00 03 03 00 00 00 03 00 00 60 00 160 gkt 0
#vden 0100 31 D0 30 00 64 DO B0 00 1A 01 3 01 FS 02 160 ot 0
£ videa 3065 30 07 B7 07 26 07 30 06 C8 04 5C 03 B8 DL 16.0 [T
B video 5 00 OF D0/00 00 00 00 00 00 00 00 00 00 00 00 16.0 et 0
T video 0100 00 00 00 00 00 00 00 00 00 00 £ 00 00 00 16.0 ek 0
B ides 3000 00 00/00 00 00 00 00 00 00 00 00 00 00 00 160 Tk 0
& wideo 00 00 00 00/00 00 03 00 00 00 60 09 00 00 00 00 160 gt 0
#vden )00 00 00 00 60 00 50 00 00 00 00 00 60 00 0O 160 ot 0
£ videa 0100 00 D0 00 00 00 00 00 00 00 00 00 (0 00 00 16.0 ot 0
B video 0100 0000 00 00 00 00 00 00 00 00 00 00 00 00 16.0 et 0
P vides 10000 00 00/ 00 00 00 00 00 0/ 00 00 00 00 00 00 160 ek 0
& video 00 00 00 00/00 00 00 0 00 00 00 07 00 00 00 00 160 gk 0
& video 00 00 00 00/00 00 0 00 00 00 60 09 00 00 60 00 160 gt 0
BT e | | 160 [T
BT video | 0| 160 et 0
T Videss 160 et 0
P vides 10000 00/00 00 40 00 D0 00'00 00 00 00 00 160 ek 0
& video 00 00 0000 00 00 00 00 00 00 09 00 00 00 160 gk 0
& video 00 00 00 /00 00 60 00 00 00 060 69 00 00 60 160 gt 0
£ viden ) 50 00 00 08 60 00 00 00 00 00 &) 00 00 160 ot 0
£ videa 0 D0 00 D0 00 00 00 000 00 00 00 ) 00 00 16.0 et 0
B video 1P 00 00/00 00 00 00 00 00 00 00 00 00 0 00 16.0 ek 0
P viden 100 40 00 00 00 00 00 00 00 0/00 00 00 00 0f 00 160 ek 0
& wideo 00 0 00 00/00 00 00 0 00 00 00 09 00 00 4o 00 160 gkt 0
& ideo 00 0, 00 00/ 00 00 63 0 00 60 60 69 00 K00 00 16.0 gt 0
£ viden ) 00 D0 00 00 00 50 00 00 00 00 00 Y 00 0O 160 ot 0
£ videa 0100 0 00 00 00 00 00 00 00 00 00 00 ) 00 00 16.0 et 0
1 video 0100 0EADO 00 00 00 00 00 00 00 00 5,00 00 00 16.0 ek 0
P viden 100,00 00 hg 00 00 00 00 00 0/ 00 00 9 00 00 00 160 ok 0
# vdea 160 gk 0
#vden 0100 00 00 b4 60 00 60 00 00 00 P 00 60 00 00 160 [T
£ videa ) 00 0 D0 0080 00 50 00 00 G800 00 () 00 0O 16.0 ot 0
#viden 00100 00,00 00 00 0000 00 00 00 00 16.0 et 0 5
oTDcu-ceLEn@ 4.0 et 0
Wl westate a 0.1 ot 0
i erae vt an tees 0
g

Ry

69,254,168,

Fig. 89 Video signal and a measured value as process data

®
®

Video signal

Measured value
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A 8.5 Distributed Clock

A 8.5.1 Introduction

The synchronization of IFC24x1 among each other in the EtherCAT is realized via the
Distributed Clock. Withititis not necessary or possible to transmit the synchro-
nous signals via the synchronous input or output of the controller.

Unlike the Ethernet the synchronization does not occur via external signals but about the
clocks in the controllers. Using the EtherCAT this results in the synchronous modes Syn-
chronization out (= Free Run) and Slave.

The minimum cycle time for distributed clock is 100 us for the IFC2451, 40 us for the
IFC2461 and 14.3 us for the IFC2471.

A 8.5.2 Synchronization

IFC24x1, that support the synchronization in the EtherCAT mode, offer the additional tab
DC in the TwinCat-Manager. In addition to the FreeRun mode (not synchronized), the
controller can be operated synchronously with different frequencies.

| - Unknown - TwinCAT System Manager

File Edit Actions Wiew Options Help

DEesE S0 ER 26 (=aysd o asn<eezaeeed &n?

- B 5YSTEM - Configuration

E|- I} - Corfiguration Generall EtherCaT DC | Process Datal Startupl CoE - Dnlinel Dnlinel
Elﬁ 1/ Devices ;
=¥ Device 2 (EtherCAT) Operation Mode:

Device 2-Image .
H + e Advanced Settings... |

----- =f= Dewice 2-Image-Info

- T Inputs

- @l outputs

- @ InfoData
=i Term 1 (EK1100)
- § InfoData
=5 Term 2 (EK1122)
&-§ InfoData
[ Box 3 (IFC 2451)
[-452 Box 4 (IFC 2471)
i’ﬁ Mappings

A 8.5.3 Synchronization off
In the FreeRun mode no synchronization of controllers occurs.

A 8.5.4 Slave

Inthe DC_Synchron xxxkHz mode the controller is switched in the synchronization
mode Slave.

Besides xxx means the measuring rate. The controller measures with the rate selected by
XXX.

A 8.5.5 Apply Selected Settings

Once the required synchronization mode is selected using the drop-down-menu, it is
applied with F4.

A 8.5.6 Setting Regardless of TwinCat

The setting of the synchronisation mode in EtherCAT occurs via the setting of the registers
for the Distributed Clocks. You will find details under www.beckhoff.de or www.ethercat.
org.

For reading the settings in the TwinCAT it is possible to display the requirements of the
XML file using the button Advanced Settings.
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A 8.6 Oversampling

The last arised measurement value data record is transmitted to EtherCAT Master with
each fieldbus cycle during operation without oversampling. Many measurement value
data records are not available therefore for large fieldbus cycle times. All (or selectable)
measurement value data records are collected with the configurable oversampling and
are transmitted together to the master with the next fieldbus cycle.

Example:

The fieldbus/EtherCAT is operated with a cycle time of 1 ms, because, for example the
PLC is operated with 1 ms cycle time. For this reason an EtherCAT frame is sent to the
IFC24x1 for collection of process data every 1 ms. If the measuring rate in IFC24x1 is set
to 10 kHz, an oversampling of 10 should be set.

Procedure:

E3 Select the measuring data to be set in the object 0x21B0 (Digital interfaces) in preo-
parational state, for example

- “Distance 1 Ethernet/EtherCAT" (is always selected and not deselected)
- “Value counter Ethernet/EtherCAT*

|, Unknown - TWinCAT System Manager H¢EE
File Edt Actions Yiew Options Help
DS SR ' RRHhd Slevda oo =alaess &2
B SYSTEM - Configuration
:;=uo-mfu ik Genessl | EtherCAT | DO | Process Data | Standg CoE - Onine |
= B 1O Devices -
= 58 Device 2 (EtherCAT) _ Updwelit | [ AuoUpdsie 7 Singe Updsle ™ ShowDffine Dala
i pevke 2image Advarced. | [MOBcts
ioe 2-Image-]
® @ Inputs | bddioststn,. | [BriveDala Moduie 0D (A€ Post): [0
= §l Outputs
[ § InfoData Index [ Name [Foge  [Vae &
® "7 Box 1 {IFC2451) 2154 Measuing program Rw 00000 (0]
Mapgings + 21810 Averaging/ece handing/statistics RO »15¢
&8 = ZBO:O Diigital interface: RO »37 ¢
218001 Outpet device RwW 0405 (5)
21B0:02  AS4Z2 baud rate RwW 000071 C200 [115200)
. = 218003 Ethemel/EtherCAT W Fil
| 50004 Do’ EnentEnecal A
218005 Distance 2 Ethemnet/EtherCAT AW L5E
Dec: 1] 2 | 28004 imeniy EemetEecar Aw FALSE
21B0:08  Ericode: 1 Ethemnet/EtheCAT R FALSE
a3 el Gl | | 516000 Encode 2 EhenaEibacaT Rw FALSE J
Floa: T 21B0.00 Encodes 3 Ethemel/EtheiCAT A AISE
21BODE  Walue counter Etherret/EtharCAT Rw %
I 21BO:OF  Statistic minimum value Ethemnet/EtherCAT RwW AL
21B0:10  Statistic maximum value Ethemst/EthesCAT - RW FALSE
Book a m HexEdk- | | 218011  Statisic peskoesk Ethemet/EtheiCAT AW FALSE | _l;|
Binay: o1 I L
BiSee 1 8 C 15 C 2 C 64O
I 1 finkne I Tune I
[4] | j’
Ready Local (169.254.168.1.1.1) [SeTae .~

E= Then read the object directory from the IFC24x1.

E2 Select another inputas 211 Objects (e.g. Mappable Objects (TxPDO))inthe
Advanced Settings dialog and then select A11 Objects.

Otherwise, it may be, that TwinCAT only reads the values of the objects already known to
it. This is important for the next steps, because the Mapping (objects 0x1A00, Ox1A01,
... and 0x1C13) has changed.

. Unknown - TwinCAT System Manager S [=] S|
File Edt Actions Yew Options Help
D@ SR+ eR|hd Bavsdaasi@Ealevwer e
- I SYSTEM - Corfiqurati
I::IIJO-CWMmm “ General | EtheiCAT | DC ]mnm|s@m]
1 B 10 Devices . ) )
= =% Device 2 (EtherCAT) Update List | [7 | Auto Updste [ Single Update [ 5o (fne 0
o Devee 2Aneae [idunced > [i05eas
 Device 2-Image-Info - il
BT Inputs e el g [Orine Diata Module OD [AoE Port}: |n
[+ 4§l Outputs
B § Infobata Irdes: Name | Fiags | Vakse <]
-7 Box 1 (IFC2451) 218001 Dutput device i 0545 [5)
&8 Maopinas 218002 RS422 bawd rate Fiw (0007 C200 (115200)
H-:Iv-:lt‘infls ﬂt 1‘_:3:
Dictional M FALSE
b s
SD0 Information & Devica 0D : E:LI;E
Offine - from Device Description A5 W od i (D via Aok part? J0 L FALSE
M TRUE
l FALSE
: [FPD0)
Mappatle Object: [T+PDO M FALSE
Backup Objects (repe) M FALSE
Selings Objects M FALSE
M FALSE
b FALSE
W FALSE
b FALSE
W FALSE
8¢ =
" Difine - via EDS File SR ;l_l
I Browee
& ( oK | ). | | O]
E [Local (169.254.168.1.1.1) P
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E3 Read the PDO info on the process data tab from the IFC24x1.

[ _unioown wncaT sysemuaneoer _________________________________FUH
File Edt Actions Wiew Options Help
DM |ZEFPea|#d BavdaatieReqevs e ?
& 1] SYSTEM - Configuration
= 9 110 - Configuraticn General | EtherCAT | D ((Process Data [Startup | CoE - Online | Orline |
= 8 1O Devices
[= =% Device 2 (EtherCAT) Syt Managee
e Device 2-Image SM [ Size | Type [ Flags
=}= Device 2-Image-Info 0 2% MbsOut
-1 Inputs 17 3% Moin
[+ §l Outputs
#-§_Infobaks 3z e Inputs
17 Box 1 (IFC2451)
&8 Mapping:
4 T [ T |+
FDO Assignment (01 C13) FDO Content (01400}
i 01400 Index See | Oifs T, B
WEDES 01 4.0 Shulter_tme_ethernet/ECAT UDINT
EDES0Z 40 40 Encoder_1_ethemel/ECAT UDINT
EDES0Z 40 Encoder_2_ethemel/ECAT UDINT
4EDES 08 40 120 Encoder_3_sthemel/ECAT UDINT
EDES0S 4.0 160 Vahe_courter_ethemet/ECAT UDINT
HEDES0E 4.0 200 Time_stamp_sthemel/ECAT UDINT
EIES 07 4.0 240 None_linearzed_1_ethemet/ECAT  UDINT o
e S e o -ll_l
“D [Fredefined FDO Assignment: (none) =
o G Load PO info from device |
¥ PDO C: : =
Sync Unit Azsignment... I
[[tiame T T onine | Type |'See | »add... | Injout | User 1D | Linked to =]
[Local (169.254.168.1.1.1) [Eeurlonmn |

You can now view the size of the provided data and the mapping of SyncManager at
delivery.

_, Unknown - TWinCAT System Manager

confocalDT 24x1

File Edt Actions View Options Help

DFwl|&E] ) 2es(np Barsrdda s e ezaqleve e & 2

& 1] SYSTEM - Configuration
= 1/0 - Configuraticn
= 8 1O Devices

General | EtherCAT | DT

Process Data | Staitup | CoE - Orline | Oriine |

[= =% Device 2 (EtherCAT) Syt Managee POO Lk
e Device 2-Image 5M | Size | Type | Flags Indes: Size. Hame S AT
=t Device 2-Image-Info [1] 255 MbsOut Ox1400 B0 Sample 0 F 3 0
= §f Inputs 1 ¥ Mbxin 401 80 Sampie 1 F 0
5§l Ouputs 2 0 Outputs 402 80 Sampie 2 F 0
iy . 3 8 Inguts 01403 80 Sample 3 F ]
# "T oData k1404 20 Sampie 4 F 0
-7 Bo 1 (IFC2451) 01405 80 Sample 5 F ]
A8 Meppings 1406 80 Sample & F 0
1407 80 Sample 7 F 0
1408 80 Sample 8 F 0
409 80 Sample 3 F ]
41404 80 Sampie 10 F 0 &
4 I [ 1 |
[1C13} FDO Content (01400}
= I ame
HEDES 05 4.0 00 \ahse counter EthemetEheiCAT  UDINT
20
I E | i
: E
¥ PDO Assigrment 1
[+ PDO Configustion 1
[[tiame T T onine | Type |'See | »add... | Injout | User 1D | Linked to =]

To set the oversampling (in example 10), 10 measurement data sets (samples) 1) are
selected in the PDO mapping (0x1C13).
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nknown - AT System Manager

File Edt Actions View Options Help

D ed|ZE] 2R 8| s 5

= 1] SYSTEM - Configuration

= 1/0 - Configuration
BB 1O Devices

V@ ani eS| BQleee &9
Process Data | Staitup | CoE - Orline | Oriine |

Geneial | EtherCAT | DT

5 Device 2 (EtherCAT) Syt O POOLke
e Device 2-Image SM [ Size | Type [ Flags Index | Sime—_ | Mame SM SHITE
Device 2-Image-Info [1] 255 MbsOut Ox1400 Sample 0 F 3 o
& 31-1,,”, o 1 ¥ Mbxin Duhhl]] Sample 1 F 3 0
5§l Ouputs 2 1402 80 Sampile 2 F 3 0
= o B0 InpuE" 01403 80 Sample 3 F 3 ]
£ .‘, Infabata A4 B0 Sample 4 F 3 0
(37 Box L (IFC2451) 1405 80 Sample 5 F 3 ]
A8 Meppings 041406 8.0 Sample & F 3 0
WIAD7 80 Sample 7 F 3 0
1408 80 Sample 3 F 3 0
AD8 80 Sample 3 F 3 0
OxlA0L 80 Sampie 10 F 0
MIADE 80 Sampie 11 F 0
IADC 80 Sampie 12 F 0
A0 80 Sampie 13 F 0 =
Spe AR 5 In.'_|
POD Content [0x1A00):
Index Size Oifs HName i
OxE06S05 4.0 oo ‘ahee counter Ethernet/ElherCAT  LDINT
OxE0ES09 4.0 40 Distance 1 Ethetnet/EtheiCAT DINT
&80
4] | |
|Predefined PDD Assignment: (none] =
Load PO info from device |

confocalDT 24x1

Syne Linit Ass

Tes Toaax Teima T |...I...... f

[Local (169.254.168.1.1.1)

E3 Load these settings with Actions / Reload Devices (F4) inthe IF-

C14x1.

| Unknown - TWinCAT S

Fi= Edt Actions ‘iew Options Help

IDEF R ER 880D HasFeasie e (2Qe«es €979

E S¥YSTEM - Configuration

General | EtherCAT | DC

Process Data | Startup | CoE - Orline | Orine |

[Local (169.254.168.1.1.1)

ap - Configuration
/0 Devices "
|- 5% Device Z (EtherCAT) Sync Manager DL
= Davice 2-Image SM [ Siee | Twpe |[Flags  [lIndex | Sze | Mame [[Fiags IsM__[=
=4= Device 2-Image-Info [1] 256 MbuOut 01400 80 Sample 0 v 3
il 256 Mesdn 1401 &0 Sample 1 F 3
1402 80 Sample 2 F 3 1
3 a0 Inputs 1A02 80 Sample 3 F 3
1404 80 Sample 4 F 3
01805 80 Sample 5 E 3
t @ DADE B0 Sample & F 3
&1 Value couriter Ethernet/EtherCAT 01407 80 Sample 7 F 3
@7 Distance 1 Ethernet [EtherCAT 1408 80 Sample 8 F 3
51 Sample 1 A8 80 Sampled F 3
T Yaue counter Ethernet/EtherCAT E;,‘Ia gg gm :'3 E -
%1 Distance 1 Ethernet/EtherCAT 4 [#] 4] | _,rl
=@ Senple 2
7 ¥ale counter Ethernet/EtherCAT FDO Assigrment [0x1C13) PDO Content (1400}
| %7 Distance 1 Ethemet/EtherCAT [V Ox1AD0
5§ Semple 3 v 051401
0‘ Walue counter Ethernet/EtherCaT 7 (1A02
@7 Distance 1 Ethernet [EtherCAT ) (1403
= § sampie 4 v Ox1A04
QT Value courker EthermetEtherCAT A0S
T Distance 1 Ethernet/EtherCAT v 01406
=@ Senple 5
&1 Walue couniter Ethernet{EthesCAT ) (w1408 = sl | |
%1 Distance 1 Ethernet/EtherCAT
=T Sample & Dowrboad [Predefined FDO Assignment: (nene) =
T Value counter Ethernet/EtherCAT ¥ PDO Assigrment = 2
&1 Distance 1 Ethemet/EtherCAT ¥ PDOC Load PO info from device I
(= 1 Sample 7 Syne Uit Assi [
1 Value counter Ethernet/EtherCAT
T Distance 1 Ethernet/EtherCAT
=@ Senple &
&1 value counter Ethernet/EtherCAT Hame 1 [ onine [ Type lisee  [[>Addr... [injour [ use 4]
o1 Distanca 1 Ethamet/EtherCAT ©Tvalue counter Ethernet/EtherCAT 0x020290EC (33725032) LOINT 4.0 2.0 Input 0
5§ Sample s &1 Diskance 1 Ethernet/EtherCAT Ox000DBOCY (897217) DINT 4.0 0.0 Input 0
T value counter Ethernet/EtherCaT 1 Value counter EthernetjEtherCAT Ox020290ED (33725633) LDINT 4.0 0 Input 0
ot o 1 EthometEtherCAT &1 Diskance 1 Ethernet/EtherCAT Ox000DBIDA {E37458) DINT 4.0 =0 Input 0
i petane 1 Vaue counter Ethernet/EtherCAT 0x020290EE (33725934) LDINT 4.0 2.0 Inpt 0
& § westate %1 Distance 1 Ethemnet /EtherCAT DOODBA36 (B99126) CINT 40 460 Input 0
5§ Infobata %1 vaue counter Ethernet/EtherCAT 20Z90EF (33725535 UDINT 40 S0 Input 0
A8 Mappings 91 Distance 1 Ethernet/EtherCAT 000008348 (897963) DINT 4.0 540 Inpt 0
1 Vaue counter Ethernet/EtherCAT 0x020290F0 (33725936) UDINT 4.0 58,0 Inpt 0
&/ Diskance 1 Ethernet/EtherCAT 0x0000B0SF (897119) DINT 4.0 62,0 Inpt 0
1 Vahue counter Ethernet/EtherCAT 0x020290F1 (33725937) UDINT 4.0 66,0 Inpt 0
& Diskance 1 Ethernet/EtherCAT 0x0000830C (898012) DINT 4.0 70.0 Inpt 0
1 Vahue counter Ethernet/EtherCAT 0x020290F2 (33725938) UDINT 4.0 740 Inpt 0
T Diskance 1 Ethernet/EtherCAT 00000814 (837458) DINT 4.0 78,0 Inpt 0
T Vahue counter Ethernet/EtherCAT 0x020290F3 (33725939) UDINT 4.0 82,0 Inpt 0
& Distance 1 Ethernet/EtherCAT 0x000DAF45 (B96837) DINT 4.0 6.0 Inpt 0
T Vahue counter Ethernet/EtherCAT 00202904 (33725940) UDINT 4.0 0.0 Inpt 0
&l Distance 1 Ethernet/EtherCAT 0x000DE+14 (B58074) DINT 4.0 540 Inpt 0
ST ahue counter Ethernet/EtherCAT 0x020290F5 (33725941) UDINT 4.0 9.0 nput 0 _|
1 Distance 1 Ethernet/EtherCAT OxD00DBSIF (BHE367) DINT 40 102.0 Tnput 0
S westate 0 BOGL 0.1 1522.0  Inpit 0
OITs:a:e 0000 (3) UINT 20 | 1548.0  Input 0_|:J
4 *

Every process data frame now contains 80 bytes (1) measuring data (2 measurement
values (3) per 4 bytes (2) * 10 measuring data records).
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In order to ensure that no samples will disappear, due to the high asymmetry between master cycle and
slave cycle, the master cycle time is subject to be less than the time which is required for the generation
of a block consisting of x samples.

A complete block is generated from the stated samples and first presented to the EtherCAT side after
all stated samples have been written into the block. If the time for the writing into the block is shorter
than the master cycle time, unfortunately single blocks cannot be transmitted. It can happen that the
next block has already been filled with samples, before the previous filled block has been picked up

with a master cycle.

Time for n samples < master cycle time Block

Master cycle >1ms 10 samples at a distance 100 us = 1 ms

! - ! | | |
/4/4/4/4

not transmitted blocks 10 samples = 1 ms

If the number of samples selected is to high, i.e. the time for the filling of a block is longer than the mas-
ter cycle time, each block is picked up by a master cycle. However, single blocks and therefore samp-
les are transmitted twice or even more often. This can be detected on the master side by the transmissi-

on of the Timestamp or Valuecounter, see object 0x21B0.

Time for n samples > master cycle time Block

Master cycle <1ms 12 samples at a distance 100 us = 1.2 ms

| | | | D | | | | | |

double (multiple) transmitted blocks 12 samples = 1.2 ms
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A 8.7

Meaning of STATUS-LED in EtherCAT Operation

©)

confocal

External light |
S’ source
Dark reference Status In

\,

Ethernet
EtherCAT

Analog Out IEncndev Digital I/0

STATUS-LED

Status
LED

Green

Green off

INIT status

Green flashing 2.5 Hz

PRE-OP status

Green Single Flash, 200 ms ON / 1000 ms OFF

SAFE-OP status

Green on

OP status

Red (are displayed in the breaks of the green LED):

Red off

No error

Red flashing 2.5 Hz

Invalid configuration

Red Single Flash, 200 ms ON / 1000 ms OFF

Not requested status change

Red Double Flash, 200 ms ON / 200 ms OFF
200 ms ON 400 ms OFF

Timeout of the watchdog

Red flashing 10 Hz

Error by initializing

confocalDT 24x1

Page 167




Appendix | EtherCAT Documentation

A 8.8 EtherCAT Configuration with the Beckhoff TwinCAT© Manager
For example the Beckhoff TwinCAT Manager can be used as EtherCAT Master on the
PC.

The device description file (EtherCAT®-Slave Information) TFC242x.xml1 can be found
online at www.micro-epsilon.com/service/download/software/.

E2 Copy the device description file (EtherCAT®-Slave Information) confocalDT24XX.
xml from the included CD in the directory \\TwinCAT\IO\EtherCAT before the measu-
ring device can be configured via EtherCAT®.

E2 Delete any older files (IFC2451.xml, IFC2461.xml and IFC2471.xml).

EtherCAT®-Slave information files are XML files, which specify the characteristics of the
Slave device for the EtherCAT® Master and contain informations to the supported com-
munication objects.

E2 Restart the TwinCAT Manager after copying.

Searching for a device:

E= Selectthetab I1/0 Devices, then Scan Devices.
E2 Confirm with oK.

- Unknown - TwinCAT System Manger
File Edit Actions View Options Help
|IDe@d &5 BE 23| = e
- SYSTEM - Configuration Number
=-§# 1/0 - Configuration

&85 I S Append Device...

& Import Device....

TWinCAT System Mana
QYscoOevies.

T\ HINT: Mot al types of devices can be found automaticaty
R paste o

B Paste with Links Gancel

E3 Select a network card, where EtherCAT®-Slaves should be searched.

2 new 170 devices found N x|

[CIDevice TAT Eiherel] AN Dorane (NVIDIA ri-crce Networking Conticler 11| [ 0K
[ViDevice 3 (EtheiCAT]  [LANVaibindung (Intel ] PRO/1000 G T Desklon Adapte]

It appears the window Scan for bo-
xes (EtherCAT®-Slaves).

Cocel_|

Selectl | [ TwinCAT System ManageriEd|

= \‘.:_) Scan for boxes
E3  Confirm with OK. N |

E3 Confirm with Yes.

The confocalDT 24x1 is now shown in a list.

E3 Now confirm the window Activate Free Run with Yes.

=101

Boa/FRBBIER DA o@D
Geresal | actcter | Emaacar | Onien | o - O |

Hane: [Oeve 3 AT Wl
Tipe [P

|

i
I™ Dnatid Croato syntoks

sy Local (10.26.16.169.152. 160) REGIPTRRE |

The current status should be at least PREOP, SAFEOP or OP on the Online side.
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. Unknown - TwinCAT System Manager =101 x|

[ View Options Help.

[(DGFH &R ' RER M) Sasdaasiad=q(eeured?

& 1 SYSTEM - Configuration
- Crntigy e

Genwral| Emeial | Process Dats | Stap| Co - Orine |

| St Mchion
F :‘#‘ Convet stoe: '
—Iﬂp —lmrmu Feuested State.

DL Stohus
Poth  [Camer/ Open
Potl:  [WoCamr 7000ed

i Cooe 7o

[ttone I Touie [xpe Tsee [oaddr.. [tniout TUserip [1=]
CECD == 20 1o a0 -
| »
o€ - Emergency (Hes: 000, 02, '0e Oc 00 0c 00°),
st crangn sherad (racquacead Saveow, ack o 0w S
REGP to SAPECR e Err: ceck evicnsat for SAPEOP, AL Sttus DRODLZ rec s DH000W' et AL St Code 0001 (Zimabd NS
] ] i
T o (10.25.16,163.152.1c0)_ ERTNENT |

If ERP PREOP appears in the Current State, the cause is reported in the message
window. In the example here the incorrect initialization of the synchronization manager
is the reason. This will be the case if the settings for the PDO mapping in the sensor are
different from the settings in the ESI file (confocalDT24XX.xml).

On delivery of the sensor only one measurement value (distance 1) is set as output size
(in both the sensor and in the ESl file).

Additional data can be selected in the object 21B0h, for example intensity or minimum.

To configure the synchronous manager correctly, it is first necessary to read the object
directory of IFC24x1.

Select Mappable Objects (TxPDO) .

| . —
| . Unknown - TwinCAT Syotem Manager =10 %]

Fl= Ede Actiors View Options Help

|DESH &R 1 P8 A Jas/Fedh< &% 5Q e et

E SWSTEM » Corfiguration
: ] I,IO-C,onl'w-a::n Generl | EtherCAT | mmlsm@m|
= W8 1/0 Devices :
1 = Dewice 2 (EtherCaT) Updale Lizt i o Updats. [ Singls Update I Shows Diffns Dats
guens oo | |
< Device Z-Image-Info
# @ Irputs e {6 SErte [orineDas Modus 00 80 Porlk [
- ] Outputs
% § Infobata }lf_dﬂ [ Marne. [Flage | vehe
+- 450 Bo 1 (IFC 2450}
8 o T
Dictionary Dictionany
% Orke - via SO0 Indinaton ¥ Dvica OO
MapaE (T TR0
Backup Dbiects
Seting: Oyt
I Offiee - 54 EDS Fils
l Lere |
stirechen |

Thus TwinCAT reads all values of objects known to it. This is important for the next step,
because the mapping (objects 0x1A00, 0x1A01, ... and 0x1C13) has changed.

E3 Confirm with oK.
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_» Unknown - TwinCAT System Manager. 101 x]
Fie Edit Actions View Options Help
DR (SR S 2ES (M Savddaniet2ales e en
B SVSTEM - Configuration —
0 /0 - Configuration General| EtheiCAT | Procsss Dala Slalle Orine |
= E 10 Devices .
| B Device 3 (EtherCAT) % ¥ AutoUpdate ¥ Single Update [~ 5o (ffline Data
== Device 3-Image g,_\dmedz I I
< Device 3-Image-Info
- §f Inputs. Add o Startup, IUnVinsDah! Module 0D (4o Port): [0
- §l outputs
@-§ Infobats Index [ Name [ Flags [ Value
-4 Box 1 (IFC 2451)
@8 Mappings Advanced Settings x|

Dictionry

@ #8500 Infotmation

= fiom Dievice Dessiption

& Device 0D

€ Modid= (D) (vis AoF port IU

biects (RPDO)
Mappable Objects (TxPDO)
Backup Objects
Settings Objects

€ Dffine - via EDS File

Brovise,
o 1

Abbrechen

Example for a complete object directory (subject to change without prior notice).

', Unknown - TwinCAT System Manager [ =lof=|
Fie Edt Actions View Options Help
IDSEE SR 205 #dEeaydaeahio (a2 on?
@ ﬁ SYSTEM « Configuration
S coarin General| EtherCAT | Process Data | Startup. Cof - Onine | arine |
= B8 1/O Devices ) ‘
2 5= Device 3 (EtherCAT) UpdateLList IV Autollpdate [ Single Update ™ 5 0ffie Dt
< Device S-insge Advanced. Objects
= Device 3-Image-Info ﬁ—hpc
-8l Inputs L Gdwsiis | [Weebaa . ModdeODiMeEPoryfo
QL Outputs
#-§ InfoData Index [ Mame [[Fiags [ Value I -
- Box 1 (FC 7451) Device lype RO 0:00020000 (131072)
&8 Mappings Enror register 0x00 (0)
+ Enror history 30¢
Device name: IFC2451
Hardware version V4083
Seltware version V4086
® Idenhity X T
& T«PDO >23<¢
* Sync manager pe Sd<
e T:PDD assign >1¢
. Userlevel >7¢
v Conirollrinfo >8¢
v Setup >d<
® Correction 53¢
Reset 00 (0) [~
sensor 31¢
Measuing program 0+0000 (0)
- Averaging/enor handing/statisiics: 38¢
® Digital interfaces >2¢
* Ethermet >8¢
* Analog oulput >6¢ =l
[Home | onine [ Type Isae  [>addr. [njoue [ userio [Linkedto [
Olstate 0:0052 (72) Ut Zo 15460 Input
AT adsaddr 000000000000E... AMSADDRESS 8.0 15500 Toput 0

Onthe Process Data side the PDO allocations can be read from the device.

_,'Unknown - TwinCAT System Manager i (=] 4
File Edit Actions View Options Help
|IDSwHER| 2R Ad Bas 8 on%e2(2Q[8FL" €5 R
=1 G SYSTEM - Configuration — -
= 9 10 - Configuration General | EtheiCAT | DC Process Data | Startup | CoE - Oniine | nine |
=B 1/0 Devices X Loy
55 Devics 2 (EtherCAT) St Menoe; el
o Devics 2-Image SM [Size [T Fl. Indet ze | Name | Flags [ sM
= Device 2-Image-Infa 0 2%  Mbda 0100 40 Measuiing values 3
&G Inputs 1 256 Mbsn
8! Outputs g L LUt
§ InfoData
7 Box L (IFC2451)
@8 Mappings
K| | [l | Ll |
PDO Assignment (0x1C13): PDO Content (0x1A00)
(V101400 Indes | Siee | Offs | Name [ Tupe |
0x6065:.03 4.0 0.0 Distance 1 ethemet/ECAT DINT
40
4 | i |
/ o |Predefined PDO Assignment: (none) =l
S [ Load POD info fiom device |
¥ PDO fonfiguration =
Sync Unit Assignment... |
Name [ [onine [ Type [sze [ »addr.. [injout [user 1D | Linkedto
QT Distance 1 ether... 0x7FFFFFFB(2147...  DINT 4.0 26.0 Tnput 0
O westate 1 BOOL 0.1 15220 Input 0
Of state 0x0002 (2) UINT 2.0 15480 Input O
T adsaddr COASDI6FO301... AMSADDRESS 8.0 18500 Input 0
4| | =
Ready Local (192.166.1. 111.1.1) [Ty

The scope of the provided process
now.

confocalDT 24x1
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[, Unknown - TwinCAT System Manager ==
File Edit Actions View Options Help
DE@R &0 PR [Md BeavsdF @ i< e e Qs e &d?

<) SYSTEM - Configuration
& a 8 Eorimuration General| EtherCAT| DE FrocessData | Startup | Cof - Online | Oriine |

=B 1/0 Devices

1 5% Device 2 (EtherCAT) ik A
<% Device 2-Image SM_[Size [ Type [ Flags Index | Size | Name [ Fiags S
=% Device 2-Image-Info 0 25  MbxOut 0¢1AD0 360  SampleD F 3 0
®-§1 Inputs 1 286 Mben 0s1401 30 Sample! F 0
- § outputs 2h.2u] Outp 0x1402 360 Sample 2 F 0
041403 30 Sampled F 0
6§ Infodata 0404 B0 Sampled F 0]
w7 Box 1 (IFC2451) 0¢1405 360  Sample5 F 0
&8 Mappings 01405 30 Sample® F 0
041407 360  Sample? F 0
Os1408 380 Sample & F 1}
01409 360 Sampled F 0
0¢1A0A 360 Sample 10 F 0
0x1408 36.0 Sample 11 F o
0<140C 360 Sample 12 F 0
0x1400 360 Sample 13 F O
1ANE Wwn Camnla 14 F n
« 3] L1 il
PDO Assignment (0x1C13): PDO Content (0x1A00].
a] [ Index [Tupe [ Deta
: - Shutter time Ethemet/E therCAT
40 40 Value counter Ethemet/EtherCAT  UDINT
3 40 a0 Timestamp Ethemel/EtherCAT UDINT
0x6085.08 4.0 120 Intensity 1 Etheinet/EtheiCAT UDINT
0x506503 4.0 160 Distance 1 Ethemel/EtheiCAT DINT
04806513 4.0 200 Sensor state Ethemet/EtheiCAT UDINT
40 240 Statistic minmum value Ethemet/..  DINT
Statistic maximum value Ethemmet..  DINT
2 Stalistic peak-peak Etheinet/Eth...  DINT
| KT | L]
]Pvcdchn:d PDO Assignment: (hohe) j
[Load PDD info fiom deviee |
Sync Unit Assi |
Hame | [ online | Type [sze [ saddr. [Injout [userio [Linkedto =
'QIT Shiitter time Fthe...  hFFFFEFR (P147...  LIDINT an 6.0 Tt 0 — z
Ready |Local (192.168.1.111.1.1) [REE 4

£ Now select the tab Reload Devices under the menu item Actions.
The configuration is now complete.

.y Unknown - TWinCAT System Manager ‘

File Edit Inctions View Options Help

J ) & && Generate Mappings Chrl+M
B sv:  Check Configuration Ctrl+H
= 1/C B Activate Configuration. .. Ctrl+Shift-Fé

= Bl @ setjResst TWINCAT toRun Mode...  Ctri+F4
)

¥ set/Reset TwinCAT to Config Mode...  Shift-F4

X

=) Choose Target System... Fg
Read Target Server Yersions...

i'g Access Bus Coupler/IP Link Register,.,

The selected measurement values are transmitted as process data in the status SAFEOP
and OP.

| Mame [ [lonline [ Type [size [ >addr.. [Infout [userio [ Linkedto
Ol Intensity 1 Ethernet/EtherCAT 0x00000000 (0) UDINT 4.0 26.0 Input il
U &l Distance 1 EthernetfEtherCAT 0x00000000 (0) UDINT 4.0 30.0 Input 0
BOOL 0.1 1522.0 Input 0
3 (8) UINT 2.0 1548.0 Input 0
ST Adsaddr 000000000000E..., AMSADDRESS 8.0 1550.0 Input 0
< | 2]

[Local (10.26.16,169.192.168) 7
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A9 Operating Menu

Login

Announced user level

Value only reading

Change to user- / professional
level

Button logoff or enter password

Change password

Old password Value
New password Value
Repeat new password Value

User level by restart

Professional / User

Type of measure-
ment

Distance Used peak first | highest / last peak | Distance measurement: Distance

measurement to the n-th surface, depends on
the selected peak.

Thickness Used peak first and second / One-sided thickness measure-

measurement first and last / ment of transparent materials;

second to last and last | |the relevant material needs to be
highest and second selected (refractive index).
highest peak

Selection of material |Vacuum /[ water ...

Multilayer Measurement "

Multilayer Measurement: Selecta-
ble distances for up to 6 peaks

Use refractive correction: Yes | No

Material between Peak 1 /2 ...6
and Peak2/3/...6

Sensor

]Sensor type and serial number

Controller stores max. 20 different sensors.

Exposure mode/
measuring rate

Exposure mode

Automatic mode | Measurement mode /| Manual mode /
Alternating Two-Time-Mode | Automatic Two-Time-Mode

Measuring rate

with IFC2451:0.1/0.2/0.3/1/2.5/5/ 10 kHz

with IFC2461: 0.1/0.2/0.3/1/2,5/5/ 10/ 25 kHz
with IFC2471LED: 0.1/1/2.5/5/10/25/50 /70 kHz
with IFC2471: 0.3/ 1/2.5/5/10/25/50 / 70 kHz

Exposure time 1 in us

Value (0.1 us ... 10.000 us (IFC2451))

Value (0.1 us ... 10.000 us (IFC2461))

Value (0.1 us ... 3333.3 us (IFC2471))

Exposure time 2 (shorter) in us

Value (Value smaller than Exposure time 1)

Detection
threshold

Value

Value in %, factory setting 1 %

" Only with controller IFC24x1MP available

confocalDT 24x1
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Averaging,

statistics

error handling,

Video averaging

Recursive 2 /4 / 8

The video averaging is carried out before

Moving 2 / 4/ 3 measuring distances or thickness. Recom-

Median 3 | No averaging mended for very small peaks.

Measured value |No averaging Specify the type of averaging. The averag-
averaging Movi 2/4/8 ing value N defines how many sequential

Nowlng Toou O |Value|measurements the controller will use for

values averaging, before issuing the next reading.

Recursive Averaging does not affect the measurement

N valies 2 ...32768 |Value frequency.

Median

N values 3/5/7/9 |Value

Error handling  |Error output, no measurement Sensor displays an error number.

Hold last value |0 ... 1024 |Value|lf no valid reading can be obtained, the last
valid value can be hold for a certain period
of time, and will be issued repeatedly. If
the reading is 0, the last valid value is hold
permanently.

Spike correction |No

Yes Evaluation |Value|This filter removes individual very high spikes
length from a relatively constant course of measure-
1-10 ment value. Smaller spikes are preserved.
Max. tole- |Value
rance ran-
ge (mm)
0-100
Number of |Value
corrected
value
1-100

Statistics

2/4/8/16... 16384 | All measu-
red values

The statistical values Minimum, Maximum
and Peak-to-Peak are calculated and output
from a predefined number of readings.

Signal for statis-
tics calculation

Distance 1 ... 6 / Difference 1 - 2
upto5-6"1

For multilayer measurement program the sig-
nal is selectable and will if not already done,
added to the output via Ethernet automati-
cally.

Zeroing, Master value Value Specify the thickness of a master object.
mastering in mm Value range: — 2 x measuring range to + 2 x measuring range
Material Material Value only reading
database Material para- | Material name Value
meter input Material description Value

One refractive index and Abbe value | Three

Description by refractive indices
nF at 486 nm Value
nd at 587 nm Value
nC at 656 nm Value
Abbe value vd Value

1) Only with controller IFC24x1MP available

confocalDT 24x1
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Digital interfaces

Digital interface
selection

Output in the web diagram/ Ether-
net measurement transfer | RS422
| EtherCAT

Defines which interface is used for data
output. No parallel data output via multiple
channels.

Data selection

Distance 1, 2 [ Distance 3 ... 6 /
Difference 1 - 2 | Difference 1 - 3
up5-67/

Statistics Min / Statistics Max /|
Statistics Peak-Peak | Exposure
time / Intensity of the (all) distance
value(s) /

Encoder 1 /| Encoder 2 | Encoder
3 | Error status | Measured value
counter | Time stamp

Select the relevant check boxes to choose
which data are used for transmission. The
data are issued one after the other in a de-
fined sequence. RS422 allows transmission
of no more than 32 records.

Ethernet set- IP settings for | Address type static IP-Address | DHCP
tings controller IP address Value Values for IP address /
Gatoway |Vale gateney | subret sk
Sub-network tag |Value dress
Etgg;rdt?é g Transmission type /Sﬁlrc‘)/?rrazcs:;’be rIP | Client TCP IP | Client UDP IP
\Slgltﬁﬁérsamfer IP-address Value 223/ g,-re%i?j'gg %3 P
Port Value
Emgﬁg%/r Operating mode after start Ethernet | EtherCAT

Switching out-
puts

Assignment of
the switch out-
puts (Digital 1/0)

Switch output “Error 1
Switch output “Error 2

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

F1 or F2 | Lower limit value (Gr1) | Upper
limit value (Gr2) | Gr1 or Gr2 | no output

Limit value set-
tings

Lower limit value (in mm)

Value -120.0 ... 120.0 mm

Upper limit value (in mm)

Value -120.0 ... 120.0 mm

Measurement value that belongs to limit values

Distance 1, 2 | Distance
3 ... 6 | Difference 1 -2
/ Difference 1 - 3 up
5-6"

Switch threshold

of the error outputs

High active / low active

Analog output

Output signal

Distance 1, 2 |/ Distance 3 ...
Difference 1 - 2 | Difference
up 5-6"1

6/
1-3

With the distance measurement program only
Distance 1 can be measured.

Output range

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

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

Scaling

Standard scaling

Distance measurement: scaled to
0 ... measuring range

Thickness measurement: scaled to
0 ... 2 * measuring range

Two-point-scaling

Start of range Value -120.0 ...
(in mm): 120.0 mm
End of range Value -120.0 ...
(in mm): 120.0 mm

Output-data rate

Measured value

Value

Only every nth value is used
(n=1,2...1000).
All other measured values are discarded.

Reducing inter-
faces

Analog | RS422 | Ethernet

Select the relevant check boxes to choose
which interfaces are used for data reduc-
tions.

1) Only with controller IFC24x1MP available

confocalDT 24x1
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Encoder Encoder1/2/3 Interpolation Single / Double | Quadruple resolution
inputs Effect on reference track No effect | Set on first track /Set with every
track
Starting value is less than
Set on value Value max. encoder value
Max. value Value 0 ... 4294967294
Trigger mode Measurement value
o input Measured -
Level triggering Measurement value value output at Level low [ level high
output
Start of mea-
Measurement value sured value  |Falling edge / increasing edge
Edae triagerin input output with
ge friggering Measurement value Number of
output measured Value 0...16383
values
Measurement value
input Number of
Software triggering M | measured Value 0...16383
easurement value values
output
Measurement value Triggering by |Encoder 1 / Encoder 2 | Encoder 3
Encoder triaaerin input Step size Value 0 ... 2147483647
99€MNg " IMeasurement value  |Lower limit | Value 0 ... 4294967295
output Upper limit Value 0 ... 4294967295
No triggering continuous value output
Synchronization |IFD24x1-Master First controller in the measuring chain; synchronizes any subsequent cont-
rollers.
ﬂgg?e?n IFD24xi- Controller operates in dependence on the first controller.

External synchronization. Sync In at the controller is used by an external
synchronization source, such as a frequency generator. Min. 0.1 ... 10 kHz
%’Zg?ef” external (IFC2451) | Min. 0,1 ... 25 kHz (IFC2461) /

Min. 0.1 ... 70 kHz (IFC2471LED) / Min. 0.3 ... 70 kHz (IFC2471). It is also
possible to simultaneously synchronized multiple controllers externally.

Load / save Setup no 1/2/3...8 You can permanently store eight different para-
settings meter sets in the controller.
Mantuanerin interface | Checkbox Interface settings include network properties,
settings such as the baud rate for the RS422 interface.
Manage setups |Data selection for Setup / Depending on the selected measurement and
transmission material database interface settings, a parameter set contains all
controller parameters except for the material
database.
You can permanently store eight different para-
Setup no. 1/2/3..8 meter sets in the controller.
Maintaining interface |Checkbox Interface settings include network properties,
settings such as the baud rate for the RS422 interface.
Extras Language English | Deutsch
Factory settings Only reset current setup Checkbox Interface settings include
PR : network properties, such
Maintain interface settings |Checkbox as the baud rate for the
RS422 interface.

The settings will be effective, if you click on the button Apply. After
the programming, all settings must be permanently stored under a
parameter set, so that they are available again when the sensor is

switched on the next time.

Selection required or checkbox 1

Value |Specification of a value required
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