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Safety

A CAUTION

NOTICE

C-Box

1. Safety
The handling of the system assumes knowledge of the instruction manual.
1.1 Symbols Used

The following symbols are used in this instruction manual:
Indicates a hazardous situation which, if not avoided,
ACAUTION may result in minor or moderate injury.
Indicates a situation which, if not avoided, may lead to property damage.
NOTICE y property damag

) | Indicates a user action.

1 Indicates a user tip.

1.2 Warnings

The power supply and the display/output device must be connected in accordance with the safety regula-
tions for electrical equipment.
> Danger of injury

> Damage to or destruction of the controller

The power supply may not exceed the specified limits.
> Damage to or destruction of the controller

Avoid shock and vibration to the controller.
> Damage to or destruction of the controller
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Safety

1.3 Notes on CE Identification

The following applies to the C-Box measuring system:
- EU directive 2014/30/EC
- EU directive 2011/65/EC, “RoHS* category 9

Products which carry the CE mark satisfy the requirements of the quoted EU directives and the European
standards (EN) listed therein. The EC declaration of conformity is kept available according to EC regulation,
article 10 by the authorities responsible at

MICRO-EPSILON MESSTECHNIK
GmbH & Co. KG

Kénigbacher StraBe 15

94496 Ortenburg / Germany

The system satisfies is designed for use in industry and satisfies the requirements.

1.4 Proper Use
- The C-Box is designed for industrial use in automated manufacturing and machine monitoring. It is used
for

= processing 2 digital input signals, e. g. thickness measurement
= filtering of measurements
- The controller may only be operated within the limits specified in the technical data, see Chap. 2.2.

The system should only be used in such a way that in case of malfunction or failure personnel or machinery
are not endangered.

Additional precautions for safety and damage prevention must be taken for safety-related applications.

C-Box Page 8



Safety

1.5 Proper Environment

- Protection class: IP 40 (Only with sensor cable connected)
- Operating temperature: 510 +50 °C (+41 to +122 °F)

- Storage temperature: 0to +50°C (+32to +122 °F)

- Humidity: 5-95 % (non condensing)

- Ambient pressure: atmospheric pressure

The protection class is limited to water (no penetrating liquids or similar).

1
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Functional Principle, Technical Data
2. Functional Principle, Technical Data

2.1 Functional Principle

The C-Box is used for processing two digital input signals.

Features:

- Processing of 2 input signals

- Programmable via Ethernet (web pages)

- Semi-automatic sensor detection for MICRO-EPSILON sensors with digital output

- Triggering

- Ethernet interface with TCP and UDP protocols

- USB interface

- D/A converter of the digital measurements, output via current and voltage interface
The C-Box is installed in a stable aluminium case.

Two digital sensors of the same series can be directly connected to the C-Box via RS422.
Both sensors are synchronized via the C-Box; the C-Box is the master.

The parameterization of all inputs and outputs on the C-Box is performed via a Web interface.

An internal time base also enables the calculation of measurement results of different measuring frequencies.

C-Box Page 10



Functional Principle, Technical Data

C-Box

2.2 Technical Data

Sensors

Series ILD23xx

Measurement
frequency

1,5... 70 kHz

Connections

- 2 Sensor connector (HD-Sub, 15-pin),
- 1x Ethernet (PC, 100 Mbit/s),
- 1xUSB 2.0, type B, max. 12 Mbit,
- 1 plug-in terminal block 14-pin
= External power supply
= External laser on/off
= External trigger input
= 2 RS485 interfaces
= 1 analog output (1 x current or 1 x voltage)

Functions

Filter: average moving 2...512 / recursive 2...32768, Median 3,5,7,9

Zero, mastering, synchronization

- 1 external trigger input, HTL and TTL compatible (measurement output, edge)

- Input voltage
= TTL=<0.7V/HTL=3.0V > trigger not active
= TTL>22V/HTL>8.0V > trigger active

- input current 3.0 mA max.

- input frequency 100 kHz max.

Scaling analog output

Page 11




Functional Principle, Technical Data

Sensors Series ILD23xx

- 1 current output:
= 4-20mA
- 1 voltage output parameterisable:
= Unipolar 0—-5V / Unipolar 0 - 10V
= Bipolar = 5V /Bipolar = 10V
- Tolerance of current and voltage output: 0.04 %

Analog output

- Switch resp. voltage input:

= switching input connected with > laser = on
Laser switch off = switching input open > laser = off
= input voltage < 3 V (HTL) > laser = on
= input voltage > 8 V (HTL) > laser = off

Measurement configurations can be saved (max. 8)

Firmware two languages (English, German), can be updated

LED for successful connection controller/sensor, Ethernet

- 13 - 30 VDC for full functionality, power consumption max. 200 mA without sensor

- 10 - 13 VDC with reduced DA converter function, power consumption max. 200 mA
without sensor, analog output 0 -5V or = 5V only

- Reverse polarity protection

- No galvanic isolation, all GND signals are connected internally and with the hous-
ing

Power supply

Power consumption

maximum two sensors from internal power supply
sensors

Weight appr. 210 g

C-Box Page 12




Delivery

Sensors Series ILD23xx

Case dimensions appr. 103 x 39 x 106 mm

Protection class IP 40

Operation

temperature 5°C up to 50 °C (+41 up to +122 °F)

Storage tempera-

ture 0°C upto50°C (+32 up to +122 °F)

Relative air humidity |5 ... 95 %, non-condensing

3. Delivery

3.1 Supplied Items
1 C-Box

1 Instruction manual

1 Female terminal box, type WAGO 713-1107

E3 Check for completeness and transport damage immediately after unpacking.
E3 In case of damage or missing parts, please contact the supplier immediately.

3.2 Storage

Storage temperature: 0 ... +50 °C (+41 to +122 °F)
Humidity: 5- 95 % (non-condensing)

C-Box Page 13



Installation and Mounting

4. Installation and Mounting
4.1 Dimensional Drawing
Pay attention to careful 102.9 (4.05)
1 handling during the instal-
lation and operation. !
C-Box Analog @

39 (1.54)

O, oz Jo o @ )o ©

Status 1 Sensor 1 ensor 2 Status 1

=) =

©|
—~
S
R
® €@
~ w0
ol ©
D

(é' [LLT L [ i:&

(LI

Fig. 1 Dimensions C-Box, dimensions in mm (inches), not to scale
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Installation and Mounting

4.2

Electrical Connections, LEDs

Pin |Signal

1 RS422 TxD-

2 RS422 TxD+

3 RS422 RxD-

4 RS422 RxD+

5 GND

6 RS422 TRG+

7 RS422 TRG-

8 5V CMOS output (reserve, do not connect)
9 Power supply +24V via power connection
10 Power supply +24V via power connection
11 Multifunction output TTL or HTL compatible
12 Laser on, HTL compatible

13 NC

14 NC

15 GND

Fig. 2 Pin assignment sensor connector (2), sensor 1 resp. sensor 2

LED color

Description

off

Sensor not connected

green

Sensor in measurement mode and within the measurement range

rot

Sensor in measurement mode and sensor outside the measurement range

orange

Sensor in setup mode (no measurement output)

Fig. 3 Description LED (1) for sensor 1 resp. sensor 2

C-Box
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Installation and Mounting

C-Box

Pin

Signal

Power connector for external power supply

GND

Screen

Laser on (HTL) '

Trigger in (HTL) or external synchronization

GND

RS422 RxD+ / RS485 A1

0N |0~ |WIN|—=

RS422 RxD- / RS485 B1

RS422 TxD+ / RS485 A2

RS422 TxD- / RS485 B2

Voltage analog output

GND analog

Current analog output

14

Screen

Fig. 4 Pin assignment 14-pin terminal block (4), type WAGO

LED color Description

off no power supply (power off)

green Power on, data outpl_Jt on USB in.terface not active or o
data output on USB interface active and data communication error free
Power on, data output on USB interface active,

orange data communication faulty or disconnected

rot Power on, data output on USB interfa(_:e a_ctive,_
USB cable not connected or communication disconnected

Fig. 5 LED description for power and USB status (3)
1) The laser is activated when Laser on and GND are connected by a bridge.
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Installation and Mounting

C-Box

4.3 Laser on

Home Preferences

Measunng program
[ Sensors
Sensor 1
[ Sensor 2

Measunng rate

Filter / Averaging / emor handing
inside C-Box

Digital intartacos
Analog output

Cutpat data rate

Synchronization

Measuring Help/infa

C-Box

Prefefences > Sensors > Sensor 1

Sensor 1

Connected sensor ILD2300 SN: 14040019

Scan for connected sensors Scan for sensor

Filter / Averaging inside sensor or controller

Measured value averaging No averaging u
-Submit averaging

Laser

Laseris ON. Turn off laser

Fig. 6 View Preferences - Sensors - Laser

MICAO-EPSILON

The measuring laser on the sensor is activated via an optocoupler input. This is advantageous if the sensor
has to be switched off for maintenance or similar. Switching can be done with a transistor (for example open
collector in an optocoupler) or a relay contact.

E=3 Connect pin 4 Laser with pin 6 GND by a jumper.

i The laser is off unless pin 4 is electrically connected to pin 6.
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Installation and Mounting

Fig. 7 Pin assignment 14-pin terminal block (4), type WAGO with view on pin Laser

Reaction time: Correct measuring data are sent by the sensor approximately 1 ms after the laser was
switched on.

C-Box Page 18



Operation

C-Box

5. Operation
5.1 Getting Ready for Operation

The C-Box must be installed in accordance with the installation instructions, see Chap. 4. and connected to

an automation unit, e.g. PLC, and the power supply in compliance with the connection instructions.

After switching on the operating voltage, the C-Box performs an initialization sequence and goes into the

measurement operating mode afterwards.

The laser operation on optical sensors is only indicated at the sensor by an LED. If no measured values are
transmitted, check whether the sensors are switched on and whether a target is in the measuring range of the

sensor.

5.2 Installation of USB Driver

You will find the driver C-Box WinUSB under:
http://www.micro-epsilon.en/accessories/C-Box/index.html
E3 Connect C-Box to the usb port of your compuiter.

E3 Connect C-Box to power supply.

= Open Windows system control.

E3 Go to device manager.

You will see a device with a question mark (unknown device).
E3 Right mouse click on it.

A menu opens.

E3 Select Properties.

E3 Select Drivers.

E3 Select Update driver.

E3 Browse to the directory with the downloaded Win usb drivers.

E3 Click on ok.
E3 wait until installation will finish.

Page 19



Operation

If the installation is done properly, you will find C-Box in the device manager, see Fig. 8.

File Action View Help
L AN 7 Rl
4.3 DEDB-MK-DT03

|- Computer

I =g Disk drives

[ .!.‘ Display adapters

> 4] DVD/CD-ROM drives

b @ﬁ Human Interface Devices

I g IDE ATA/ATAPI controllers

|» == Keyboards

[~ J¢ Mice and other pointing devices

4. a Micro-Epsilon USB devices
-1 § C-Boxadapter|

b 'EJ Monitors

b ¥ Network adapters

Fig. 8 View Device Manager after installing the USB driver
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Operation

C-Box

5.3 Operation Using Ethernet

Dynamic web pages are generated in the C-Box which contain the current settings of the C-Box and the
peripherals. The operation is only possible while there is an Ethernet connection to the C-Box.

5.3.1 Requirements
You need a web browser (e.g. Mozilla Firefox or Internet Explorer) on a PC with a network connection. Decide
about connecting the C-Box to a network or directly to a PC.

The C-Box is delivered as standard with a fixed IP address. If you do not require a static IP address, you can
enable DHCP (Dynamic Host Configuration Protocol) as automatic IP address allocation. The controller will
be assigned an IP address by the DHCP server, see Chap. 5.3.2.

If you have set your browser so that it accesses internet through a proxy server, please add the IP address
of the controller to the IP addresses that should not be routed through the proxy server in the settings of the
browser.

Parameter Description

Address type Static IP address (standard) or dynamic IP address (DHCP, Standard)

IP address Static IP address of the controller (only active if no DHCP is selected).
Gateway Gateway to the other subnets
Subnet mask Subnet mask of the IP subnet

Fig. 9 Basic Ethernet settings

‘Java” and ‘Javascript” must be activated and updated in the browser for the graphical display of the
measurement and calculation results. The PC needs Java (Version 6, from update 12). Source: www.java.
com > ‘JRE6 Update 12”.

Page 21



Operation

5.3.2 Access via Ethernet
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
E3 Connect the C-Box (,Ethernet“ female connector) with a PC via an Ethernet |E3 Connect the controller with a switch (In-
direct connection (LAN). Use a LAN cable with RJ-45 connectors for this. tranet). Use a LAN cable with RJ-45 connec-
tors.

C-Box Page 22



Operation

For a direct connection the controller needs a
fixed IP address.

E3 Start the program SensorFinder.exe.

You will find this program on the delivered CD.
E3 Click the button Find sensors. Select
the designated C-Box from the list. In or-
der to change the address settings, click
the button Change IP-Address.

e Address type: static IP-Address

* [P address: 169.254.168.150"

* Gateway: 169.254.1.1

* Subnet mask: 255.255.0.0

Click on the button Change, in order to
transfer the changes to the C-Box.

Click on the button Start Browser
in order to connect the C-Box to your
standard browser. Alternatively change
the IP settings according to the settings
of your PC (IP address ranges must fit
together).

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

¥

t

Wait until Windows has estab-

lished a network connection

(Connection with limited connec-

tivity).

E2 Start the program Sensor-
Finder.exe.

You will find this program on the

delivered CD.

E3 Click the button Find
sensors. Select the des-
ignated C-Box from the list.

E3 Click the button Start
Browser to connect the
C-Box with your default
browser.

E3 Enter the C-Box in the DHCP / register the
controller in your IT department.

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

E3 Now start the SensorFinder.exe program.

You will find this program on the provided CD.

E3 Click the button Find sensors. Select the
designated C-Box from the list.

E3 Click the button Start browser, to connect
the C-Box with your default browser.

E2 Start a web browser on your PC. Type “,C-
Box_serial number* in the address bar of
your browser.

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

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

C-Box
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Operation

C-Box

C-Box

Home Preferences Measuring Helpnto

Language selection

Eratsh : Startpage

Preferences

Configure measuring

Measuring

RIS

Current settings:
= Sensor 1: ILD2300 SN: 14040015
= Sensor 2 ILD2300 SN 13080023
= Measuring program: Measuring value sensor 1
= Qutput intertace: Web diagram

Helplinfo

Serial number, software version, contact

MICAO.EPSILON

Use the upper navigation bar to ac-
cess additional features (Preferences,
Help/Info etc.).

All settings in the web page are ap-
plied immediately in the C-Box after
clicking the button Submit.

Fig. 10 First interactive web page after
calling the IP address

The appearance of the web pages can change depending on the functions and the peripherals. Each page
contains descriptions of the parameters and thus tips to configure the web page.

You can access additional submenus,
e.g. for measuring rates and triggers, e | rewee [ i
through the navigation bar on the left ez

anscr

side of a web page.

When programming has been
l completed, please save all
settings permanently in a set of
parameters to ensure that these
settings will be available when oo coog
the C-Box is switched on the kel
next time.

Hatpinto

Fratesncen * Lnadsarve sefiogs

Load/save settings

Save o setup number

C-Box oo«

Save

All sestings
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Operation

5.3.3 Measured Value Presentation with Web Browser

For graphical description of the measuring results ‘Javascript” must be enabled and updated in the browser.

The control and display of the diagram are loaded as a Java program in the browser which continues to run
there autonomously while the CSP2008 continues to operate independently of this.

E2 Start the demonstration diagram display (Measurement) in der horizontal navigation bar.

Home Preferences

Measuring program

Measuring to be effected
Thicknass sansar 1 - =

| Submit
| Zera ng / Mastering
Mastering iz INACTIVE

Master value in mm
o

| St master value
| Resat master valus |

| Filter / Averaging inside C-Dox
Measured value averaging
Mo averaging -

[ submit |

» F 8

Measuring i Hllpﬂn{o | C-Box MICRO-EPSILON

Measuring program: Measuring value sensor 1

[sensar 1 —mm | [Sensor 2 429058 mm_| [c-Bax —mm |
F auoscals
43007
4,295
SR e S [ Bt SR N 08 il
4,290 Y i
a.285
4280
23279 24031 2782 26,531 26,784
Tirrw rangn (in %) [30

Fig. 11 Presentation of the measurement and calculation results

C-Box
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Operation

By letting the diagram display run in a separate tab or browser window, you avoid having to restart the
1 display every time.
E2 Click the Start button to begin displaying measurement results.
E2 Click the Stop button to stop displaying measurement resullts.

E3 Click Save button to save the previously accumulated measurement and calculation results in a CSV
compatible file inclusive timing information.

With the menu item Save you can let save up to six results of sensor inputs or calculation functions with a
variable number of decimal places as a frame in an Excel-compatible file without timing information.

A requirement for this is that the measurements to save for output via Ethernet, see Chap. 5.4.8.2, were
defined.

As only one of both functions via Ethernet can be active, the demo cannot be started until a possible saving
of the measurement values via Ethernet has been finished.

Each curve can be deactivated and activated using the associated checkbox (checkmark). In addition, the
horizontal scrolling (slider) is possible in the diagram.

The Show data channel checkbox specifies which channels are displayed in the diagram.

Use the button Mastering to set the selected channel to zero, for example, for performing differential
measurements.

E2 Go to the menu bar at the side indicated below Zero setting / Mastering.

E3 Set the master value to O.

You can do this also in the menu Preferences - Zeroing / Mastering, see Chap. 5.4.7.
The y-axis can be scaled manually or by using the Autoscale function.

The measuring values are stored with a dot as decimal mark if the language is set to English, otherwise a
comma is used.

Only a limited number of measured values can be stored (about 2.000,000). The oldest values will be over-
NOTICE .
written when more values are captured.
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C-Box

5.4 Operating Menu
5.4.1 General

It is only possible to operate the controller via the Web interface. The last setting applies. Do not forget to

save.
Overview

Language selection

System / English / German

Measuring program

Measuring to be effected

Sensors

Sensor 1, Sensor 2 (Sensor selection, value averaging, laser)

Measuring rate

Display synchronization mode, selection of measuring rate

Filter/Averaging/Error handling in
inside C-Box

Measured value averaging, Error handling in the case of no valid mea-
sured value

Zeroing / Mastering

Mastering active or inactive, master value in mm

Digital interfaces

Digital interfaces selection, Data selection, Ethernet settings, Settings
RS422/USB

Analog output

Output signal, Output area, Scaling

Output data rate

Specifying measurement, interface reduction

Synchronization

Synchronization mode

Load/save settings

Save to setup number, Load from setup number, Load settings, Man-
age settings on PC

Extras

Language, Factory defaults, Reset of controller
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Value

C-Box

Fields with a grey
background re-
quire a selection.

Dark bordered
fields require the
specification of a
value.

5.4.2 Language Selection
E2 Go to the Home menu > Language selection.

This menu item allows a change of the language of the interactive web pages.

’ Language selection

System [ English | German Language of the interactive websites

The language selection can be made also by the menu Preferences > Extras > Language, see

Chap. 5.4.15.1.

5.4.3 Measuring Program
E3 Gotothe menu Preferences > Measuring program.

Home | Preferences

| Measuring | | Helplinfo | C-BOX minoarsion

Measuring program

Bensors

Filter / Averaging / Error handling
inside C-Box

| Zeroing | Mastering

Dhgetal mterfaces
Analog output

Qutput data rate

Trgger mode

Synchronization

Load/save settings

Extras

Preferences > Measuring program

Measuring program

Measuring mode Measuring value sensor 1 -

| Subrmul

' Measuring value sensor 1
L Mesrsuring value of sensor conneched al por 1
F Tnickness sensor 1 -2
Depicts the aflerence between both distance values of the sensors 1/2 in dirgct or diffuse refiection, In case of two-sided
distance measurement, and oulputs the resuit as thickness value
Step sensor1-2
Dezpicts the difference between both distance values of the sensors 172 in direcl or diffuse refieclion, in case of one-sided
distance measurement. and outputs, the result as neight vaise
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E2 Select the Measuring to be effected from following list:

Measuring program Measuring value sensor 1 Measuring value of sensor connected
at port 1.
Thickness sensor 1 - 2 Calculates the thickness of the dis-

tance between the two sensors 1/2 in
direct and diffuse reflection using the

formula:
C-Box value = A*DQ1 + B*DQ2
Step sensor 1 -2 Depicts the difference between both

distance values of the sensors 1/2 in
direct or diffuse reflection, in case of
one-sided distance measurement, and
outputs the result as height value.

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

1

Fields with a grey
background re-
quire a selection.

Dark bordered
fields require the
specification of a
value.

Value
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Value

C-Box

Fields with a grey
background re-
quire a selection.

Dark bordered
fields require the
specification of a
value.

5.4.4 Sensors
E3 Go to the menu Preferences > Sensors.
Sensors Sensor 1/ Sensor 2 Sensor selection, value averaging,
laser
Home Preferences Measuring Help/infa C -BOX MICRO-EPSILON

Measunng program
[ Sensors
Sensor 1
[ Sensor 2
Measunng rate

Filter / Averaging / emor handing
inside C-Box

Zeroing / Mastering

Dugital intoriacas
Analog output
Cutpat data rate

Synchronization

Load/sava settings

Exiras

Prefefences > Sensors > Sensor 1

Sensor 1

Connected sensor ILD2300 SN: 14040019

Scan for connected sensors Scan for sensor

Filter / Averaging inside sensor or controller

Measured value averaging No averaging u
-Submit averaging

Laser

Laseris ON. Turn off laser

Fig. 12 View Preferences - Sensors

Sensors

Sensor 1, Sensor 2 Connected sensor | Sensor name

Selecting the connected sensor/controller. Sensors of the ILD2300 series are supported.

If no sensor is shown, it is possible to scan for connected devices.
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Value

C-Box

Fields with a grey
background re-
quire a selection.

Dark bordered
fields require the
specification of a
value.

A number of filter types for measurement values are available. Filtering lowers the noise of the measurement
signal, which results in a better resolution. Filter width is used to specify the number of measurement values
to which the filter applies.

Filter / Averaging Measured value No averaging Selection of the connected sensors/
inside sensor or averaging controllers. Sensor series ILD 2300
controller are supported.
If no sensor is performed, it is pos-
sible to search for sensors.
Moving average Number of values |2/4/8/16 /32
for N values / for moving aver- | /64 /128 / 256
Recursive aver- age /512
ageforhivalics Number of values
(132 766) [ Me- for recursive aver-
dian filter for N
age
values
Number of values
for Median filter
Laser Laser is ON. / ON / OFF Software-supported activation/deacti-
Laser is OFF. vation of the laser light source on the
sensor.

You will find further information and settings in the Chapter Filter / Averaging / Error handling in C-Box, see

Chap. 5.4.6.
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Moving average:
The selectable filter width N for successive measurement values is used to calculate and issue the arithmetic

mean Mgl
N MV = measured value,
Z MV (k) N = averaging value,
Mo = k=1 k = continuous index (in the window)
g N M = average value or output value

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

Example: N = 4
0.1.2.2 1.3 122134 Measured values
2,2,1,3 2,1,3,4
Ty =M. 4 =My(+1)  Outputvalue

1 Moving average in the controller C-Box allows only potentials of 2 for N. The highest averaging value is
1024.
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Application tips
- Smooths measured values
- The effect can be finely controlled in comparison
with the recursive averaging.
- With uniform noise of the measured values
- without spikes
- At a slightly rough surface, in which the rough-
+ ness should be eliminated.
- Also suitable for measured value jumps at rela-
tively low settling time

Signal without averaging
Signal with averaging

Fig. 13 Moving average, N = 8
Recursive average:

Formel:
MV = measured value,
M. (n) = MV, + (N-1) xM oy N = averaging value, N = 1 ... 32768
e VT N n = measurement index

M . = average value or output value

Each new measurement value MV(n) is added, as a weighted value, to the (n-1)-fold of the previous avera-
ging value.

Recursive averaging allows for very strong smoothing of the measurements, however it requires long re-
sponse times for measurement jumps. The recursive average value shows low-pass behavior.
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i Application tips

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

- 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 elimi-
nate the roughness, e. g. roughness of paper

- For the elimination of structures, e. g. parts with uniform
grooves, knurled rotary parts or roughly milled parts

- Unsuitable for highly dynamic measurements

Signal without averaging
Signal with averaging

Fig. 14 Recursive average, N = 8
Median:

The median is formed from a pre-selected filter width N for measurement values by re-arranging the incoming
measurement values after each measurement is completed. Then the average value is issued as a median. If
an even number is selected as filter width N, the two average measurement values are added and divided by
two.

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

Example: Median value from five measured values
..0 12451 3,~ Sorted measurement values: 1 2[3/]4 5  Median, =3
..1 245135, Sorted measurement values: 1 3(4/5 5  Median,,,=4

n+1) —

C-Box Page 34



Operation

Application tips

Signal without averaging
Signal with averaging

Fig. 15 Median, N = 7

1y

Measured value

0 200

400 600
Position value
Fig. 16 Original profile

800 1000

C-Box

The measurement value curve is not smoothed
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 influ-
ence)

For rough, dusty or dirty environment, to elimi-
nate dirt or roughness

Further averaging can be used after the median
filter

10,5 |

L —
w oo o

Measured value

L=
[3]

L=

200 400 600

Position value
Fig. 17 Profile with Median, N = 9

800 1000
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Fields with a grey
background re-
quire a selection.

Dark bordered
fields require the
specification of a
value.

Value

C-Box

5.4.5

Home Praferences

Measuring program

Sensors

Measuring rate

Filter / Averaging / error handling
inside C-Rox

Zetoing | Mastering

Digital interfaces
Analeg output
Cutpul data rate

Synchromzaton

Measuring

Measuring Rate

Halpiinfe

Prefarences = Measuring rate

Measuring rate

Current synchronization mode: No synchronization

Change synchrenization mode

Measuring rate

15

Submit

C-Box @

kHz

Measuring rate

Current synchroniza-
tion mode

No synchroniza-
tion

Synchronization off. The measuring
rate can be entered freely.

Value range: from 0.4 to 80 kHz. Oth-
erwise the available measuring rates
are given by the connected sensors/
controllers.

Internal synchroni- | The C-Box is the time basis.

zation

External synchroni- | The synchronization signal is gener-
sation ated by an external signal source, e.g.

function generator.

Measuring rate

Value, see table
below

kHz
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In this view, you can change via the link Change synchronization mode into the view Synchro-
nization and there change the synchronization mode, e.g. select between the modes No synchro-
nization, Internal synchronization and External Synchronization.

With synchronization off the measuring rate can be entered freely. Value range: from 0.4 to 80 kHz. Otherwise
the available measuring rates are given by the connected sensors/controllers as enumerated in the table

Sensor / Controller | Measuring rate

ILD 2300 1.5/2.5/5/10/20/30/50 kHz. Please note that a measurement frequency of 50 kHz
involves a reduction of the sensor measuring range.

Fig. 18 Preset measuring rate
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5.4.6 Filter / Averaging / Error Handling inside C-Box
E3 Go to the menu Preferences > Filter / Averaging / Error handling inside C-
Box.

Home Preferences Measuring Help/infa C'Box MICRO-EPSILON

Measuring program Preferences > Filter [ Averaging / Error handling inside C-Box

Sensaors
| Measuring rate Filter / Averaging / Error handling inside C-Box

Filter | Averaging ! Error
handling inside C-Box

Measured value averagin
Zeroing | Mastering ging No averaging -
s Error handling in the case of no valid Frror cutput, no measuramant -
Digital interfaces rsssUred vallia

Analog oulpul

T st v f
Outpul dala rate | Submit

Trigger mode

A number of filter types for measurement values are available. Filtering lowers the noise of the measurement
signal, which results in a better resolution. Filter width is used to specify the number of measurement values

to which the filter applies.

C-Box Page 38



Operation

Value

C-Box

Fields with a grey
background re-
quire a selection.

Dark bordered
fields require the
specification of a
value.

Filter / Averaging
inside C-Box

Measured value
averaging

No averaging

Moving aver-

Number of values

2/4/8/16/32

/64 /128 [ 256
/512

for moving aver-
age

age for N val-
ues | Recursive
average for N
values (1...32768)
| Median filter for
N values

Number of values
for recursive aver-
age

Number of values
for median filter

Error handling in the Error output, no An error value is output if no valid

case of no valid mea- measurement measured value can be determined.
sured value value If this impedes further processing the
Hold last valid last valid measured value can be kept
value for a number of measurement cycles,
i.e. output repeatedly.
Hold last valid

value forever

You will find further information respectively adjustment possibilities in the Chap. Sensors, see Chap. 5.4.4.
Moving average:

The selectable filter width N for successive measurement values is used to calculate and issue the arithmetic
mean Mgl. Each new measurement is added, and the first (oldest) measurement value is removed from the
averaging, see Chap. 5.4.4.

Recursive average:

Each new measurement value MV(n) is added, as a weighted value, to the (n-1)-fold of the previous avera-
ging value, see Chap. 5.4.4.
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Value

C-Box

Fields with a grey
background re-
quire a selection.

Dark bordered
fields require the
specification of a
value.

Median:

The median is formed from a pre-selected filter width N for measurement values by re-arranging the incoming
measurement values after each measurement is completed. Then the average value is issued as a median. If
an even number is selected as filter width N, the two average measurement values are added and divided by

two, see Chap. 5.4.4.

5.4.7 Zeroing / Mastering

E3 Go to the menu Preferences > Zeroing / Mastering.

Zeroing / Mastering

Mastering is ACTIVE Reset master value | Reset zero setting and mastering.

Mastering is INACTIVE | Set master value Activate zero setting and mastering.
Value range for mastering: from -1024
to 1024 mm.

Master value in mm Value
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C-Box

5.4.8 Digital Interfaces

5.4.8.1 Digital Interface Selection
E3 Go to the menu Preferences > Digital

tion.

-Humn- Praf

Measuring program

Sensars

Measunng rate

Filter | Averaging { emor handling
wrsude C-Box

Zeroing | Mastering

Digital interfaces

=i L‘.Igl.lu-'mll-'.l:;lu‘.:t' selecbon
Drata sebechion
Ethwernel seilings

Settings RS422/USB

[ Breterencus > Dwptal intertaces

Digital interfaces

interfaces > Digital interface selec-

C-Box @

interface

and R5422

.-_é it

|| Data selection Selection of the output data

by Ethernet settings [P setlings and measured value transfer

ln[] Settings RS422/USB Selection of baud rate, scaling output value
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Value

C-Box

Fields with a grey
background re-
quire a selection.

Dark bordered
fields require the
specification of a
value.

Digital
interfaces

Digital inter-
face selection

Used inter-
face for data
output

Disabled No measurement value transfer via
digital interface.

RS422 The measured values are transmitted

USB via the RS422 and USB interface. The
configuration is carried out via ASCII
commands, see Chap. 5.4.8.4.

Ethernet data Ethernet allows a fast, not real-time

transfer capable data transmission (packet-
based data transfer). The configura-
tion of the measuring unit can be
carried out by either a web-based
user interface or ASCIl commands or
a terminal program, see Chap. 5.4.8.3.

Web diagram

The Ethernet interface is recommended for a measured value output with subsequent analysis and with-
out direct process control.

If a real-time measured value output is necessary for process control the RS422 port should be used.
If the sensor was configured via the Web interface the Ethernet connection should be disconnected
physically afterwards.
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C-Box

5.4.8.2

Data Selection

E3 Go to the menu Preferences > Digital interfaces > Data selection.

Home ‘ Preferences H Measuring H Helpl/info

C -Box MICRO-EPSILON

Measuring program

Sensors

Measuring rate

Filter / Averaging / error handling
inside C-Box

Zeroing / Mastering

Digital interfaces

Digital interface selection

Data selection

Ethernet settings

Settings R5422/USB

Analog output

Qutput data rate

Synchronization

Load/save settings

Extras

Preferences > Digital interfaces > Data selection

Data selection

Current measuring program: Measuring value sensor 1
Change measuring program

Data Ethernet RS422 usB
Sensor 1: value
Sensor 1: extra value 0 ] ]
Sensor 2- value ] o ]
Sensor 2 extra value ] o ]
C-Box: value ] 0 ]
C-Box: measurement counter v 0 [} ]
Submit

I

Out of the sum of all available data, the one which is required for further processing can be selected. This data is then output one after
the other in a defined chronology. Please refer to the operating instructions for information about the data format, the output sequence

and further details.

State: OK

© Micro-Epsilon Messtechnik GmbH & Co. KG

Fig. 19 View Digital interfaces - Data selection
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C-Box

Here the data can be selected, which should be transmitted over the digital interfaces.

Out of the sum of all available data, the one which is required for further processing can be selected. This
data is then output one after the other in a defined chronology. You will find information about the data format,
the output sequence and more details in the MEDAQLIib documentation of MICRO-EPSILON.

In the figure above, the measuring program Measuring value sensor 1, see Fig. 19, isse-
lected, that means only one sensor is connected to the C-Box.

Over the link Change measuring program you can operate a further sensor for the thickness or step
measurement, see Chap. 5.4.3.

You can select following in the drop down menu, see Fig. 20:

C-Box: measurement counter and C-Box: timestamp. This means that in addition to mea-
sured value additional values are digitally displayed.

C-Box: measurement counter -
C-Box: measurement counter
C-Box: timestamp
Fig. 20 View on drop down menu C-Box
Please use the C-Box-Tool. You will find the C-Box-Tool on the MICRO-EPSILON website under http://www.
micro-epsilon.de/accessories/C-Box/index.html.

Condition for this function is the selection of the auxiliary value in the Web interface of the sensor.

The display and storage of additional values is not possible in the web diagram.
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5.4.8.3 Ethernet Settings
E3 Go to the menu Preferences > Digital Interfaces > Ethernet settings.

A i JIS. C-BOX MICRO-EPSILON
Measuring program Preterences > Digital inlerfaces > Elhernet seltings
Sensors
Measunng rale Ethernet settings
Filtest | Avesragang / error handhng
inside C-Box
i / Mast
‘aroing / Mastenng IP settings
D'.yll"': thisriaces Address type Static IP address -
Dhgital inlerlace salechon
Data seloction |P address 169,254.168.150
| Ememet aattings || Subnet mask 25525500
Seltings RS4221USB
Analog oulput Default gateway 169.254.1.1

Output s rete Submit P settings.

Synchronization

Load/save sathngs
P Ethernet measured value transfer settings
xiras
Transmission type ServerTCP ol
Port 1024

Submit data port

Fig. 21 View Ethernet settings
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Ethernet settings IP settings Adress type Static IP address / DHCP
IP address Value Values for IP address
Subnet mask Value / Gateway / Subnet

mask. Only with a

Default gateway | Value static IP address

Ethernet mea- Transmission Server/TCP The C-Box provides
sured value type the measured values
transfer settings as a server (Trans-
mission-type: Server/
TCP).
Port Value

A self-written program or a tool such as ICONNECT can be applied as a measured value client. You will find
the documentation of the data format in the MEDAQLib documentation of MICRO-EPSILON, see Chap. 6.

Fields with a grey
background re-
quire a selection.

Dark bordered
fields require the
specification of a
value.

Value
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Value

C-Box

Fields with a grey
background re-
quire a selection.

Dark bordered
fields require the
specification of a
value.

5.4.8.4

Settings RS422/USB

E2 Goto the menu Preferences > Digital interfaces > Settings RS422/USB.

RS422 interface parameter:

8 data bits

no partity
1 stop bit (8N1)

Settings RS422/USB

Baud rate 9.6/115.2/230.4 /| 460.8 / 691.2 / 921.6 / | Set baud rate
(RS422 only) 1500 / 2000 / 2500 / 3000 / 3500 / 4000 /
8000 kBps
IP address Value Values for IP address
| Gateway / Subnet
mask. Only with a
static IP address
Scaling Standard scaling Standard scaling

outputs the entire
measuring range of
the sensor/controller.

Two-point scaling

ON/OFF scaling
requires the indi-
cation of the start
and the end of the
measuring range,
value range: from
-1024 to 1024 mm.
Note: minimum value
must be smaller than
maximum value. Valid
for both RS422 and
USB interface.
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C-Box

5.4.9 Analog Output
E3 Go to the menu Preferences > Analog Output.

Home ‘ Preferences Measuring Help/Info C—Box MICRO-EPSILON
Measuring program Preferences > Analog output
Sensors
Measuring rate Analog output
Filter / Averaging / error handling
inside C-Box
Output signal
Zeroing / Mastering P g Fixed output value -
Qutput value 20
Digital interfaces
Analog output Only one measuring value can be transferred
Output data rate
P Output area 4mA ... 20mA -
Synchronization
Scaling Standard scaling -
Load/save setfings
Extras Submit

ROALOs | Qutput signal
ouT The sensor signal, the C-Box result or a fixed value within the output range can serve as data source.
Qutput area
Specification of the analog output, current or voltage with selectable value range.
Scaling
Standard scaling outputs the entire measuring range of the sensor/controller. ON/OFF scaling requires the indication of the
start and the end of the measuring range, value range: from -1024 to 1024 mm.

Fig. 22 View Preferences - Analog output

You can adjust the output signal, the output value and the scaling in this view. As soon as you have adjusted
No averaging underthe menu Filter / Averaging/error handling inside C-Box >
Measured value averaging, see Chap. 5.4.6, you may select between Fixed output
value, Sensor 1 value and Sensor 2 value inthe menu Analog output > Output sig-
nal, see Fig. 23.

As soon as you have adjusted an averaging method or the median filter in the menu Filter / Avera-
ging/error handling inside C-Box > Measured value averaging, you have to adjust
the C-Box: value under Analog output > Output signal, see Fig. 23.
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C-Box

Fixed output value :
Sensor 1: value
Sensor 2: value
C-Box: value

Fig. 23 Section drop down menu Analog output - Output signal

This also applies for the menu Sensors > Sensor 1 > Measured value averaging and Sen-
sors > Sensor 2 > Measured value averaging, see Chap. 5.4.4.

You may select between analog output, current or voltage in the menu Preferences > Analog out-
put > Output area, see Fig. 24.

4mA ... 20mA g
Inactive
oV ... 5V
ov ... 10V
-5V ... 5V

=10V ... 10V
4mA ... 20mA

Fig. 24 Section drop down menu Analog output - Output area

You may select between Standard scaling or Two-point scaling inthe menu Preferences
> Analog output > Scaling, see Fig. 25.

Standard scaling ;
Standard scaling
| Two-point scaling

Fig. 25 Section drop down menu Analog output - Scaling
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Value

C-Box

Fields with a grey
background re-
quire a selection.

Dark bordered
fields require the
specification of a
value.

Analog output

Output signal *

Fixed output value

Output
value

Min to
Max -
value in
V resp.
mA

Sensor 1: value

Sensor 2: value

C-Box: value

The sensor signal, the
C-Box result or a fixed
value within the out-
put range can serve
as data source.

Output area

Inactive /| OV ... 5V [/ OV ... 10V /-5V ... 5V /
-10V ... 10V [/ 4mA ... 20mA

Specification of the
analog output, cur-
rent or voltage with
selectable value
range.

Standard scaling
outputs the entire
measuring range of
the sensor/controller.

Scaling Standard scaling

ON/OFF scaling
Two-point Start of range in mm Value
scaling (dis- End of range in mm Value

placement and
factor)

ON/OFF scaling re-
quires the indication
of the start and the
end of the measu-
ring range, value
range: from -1024 to
1024 mm.

1) Only one measured value can be transmitted.

Page 50




Operation

5.4.10 Output Data Rate
E3 Go to the menu Preferences > Output data rate.

Homs Prafsrances | Measuring | | Helplinfo C_Box i Pt
Measuring program Preferences > Outpit data rate
Sensors
Measuning rate 0utput data rate
Filter / Averaging / error handing
inside C-Box
Every 1 -th measured value is output (1=every, 2..1000).

Zeroing / Mastering

Reducing applies to the following interfaces:
Dugital intartaces

.Ana!ug outpaut Analng

Output data rate RS422

Synchronization Ethernet data transfer

Load/save seftings usB

Exiras Submit

Fig. 26 View Preferences - Output data rate

As a result of reducing the output rate, only every n-th measured value is output. The other measured values
are discarded. If an averaging for n values is requested, it has to be set separately, see Chap. 5.4.6.
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C-Box

5.4.11 Trigger Mode
E3 Goto menu Preferences > Trigger mode.

Home || ¢ ||

| | C-BOX MICRO-EPSILON

Measuring program

Sensors

Measuring rate

Filter / Aversging / Emor handling
inside C-Box

Zeroing / Mastering

Digital interfaces

Analog output

Output data rate

Trigger mode

Synchronization

Loadizave settings

Extras

Praferences > Trigger mode

Trigger mode

Current synchronization mode: Internal synchronization
Change synchronization mode

Selected mode Mo triggering hd

Submit

L
I
=

Lewel-friggering
There is a continuous measured value output as long as the selected level is spplied. The dsts output stops
afterwards. The tigger can be set to high level / low level.

Edge-triggering
The sensor outputs the previously set number of measured values or initistes a continuous measured value cutput
after the trigger event. The trigger can be set to the rising edge / falling edge.

Software triggering
A measured value output is started as soon as a software command is triggered. The trigger moment is defined
more inexactly. The sensor cutputs the previously set number of measured values or initiates a continuous
measured value output after the frigger event.

Active logic
The logic determines the level the trigger switches:
Low-level logic (LLL)
=0.7 V: Level low
22.2V: Level high
High-lewvel logic [HLL)
3.0 V: Level low
=8.0 V: Level high
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Value

C-Box

Fields with a grey
background re-
quire a selection.

Dark bordered
fields require the
specification of a
value.

Trigger mode

Current
synchroniza-
tion mode

No synchronization

Internal synchronization

External synchronization

Chap. 5.4.12.

You may select un

der Change synchronization mode among the 3 synchronization options, see

Trigger mode

Selected
mode

No triggering

Level-triggering

There is a continuous measured value
output as long as the selected level is
applied. The data output stops after-
wards. The trigger can be set to high
level / low level.

Edge-triggering

The sensor outputs the previously

set number of measured values or
initiates a continuous measured value
output after the trigger event. The
trigger can be set to the rising edge /
falling edge.

Software triggering

A measured value output is started as
soon as a software command is trig-
gered. The trigger moment is defined
more inexactly. The sensor outputs
the previously set number of mea-
sured values or initiates a continu-
ous measured value output after the
trigger event.
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Value

C-Box

Fields with a grey
background re-
quire a selection.

Dark bordered
fields require the
specification of a
value.

Selected mode

No triggering
Level-triggering Value output |Level high High-level logic
at hoch
Level low Low-level logic
niedrig Active
Edge-triggering Raising edge |logic High-level logic
Falling edge Low-level logic
Software triggering | Number of | Value
measured
values

Active logic

The logic determines the level the trigger switches:

Low-level logic (LLL)
<0.7V Level low
=22V Level high
High-level logic (LLL)
<0.7V Level low
=8.0V Level high
Anzahl der Messwerte

1..16382:  Number of measured values to be output after a trigger event
16383: Start of an infinitely measured value output after a trigger event
0: Stop of the trigger or ending an infinitely measured value output

1

For all measuring tasks level- or edge-triggering and external synchronization cannot be combined.




Operation

C-Box

5.4.12 Synchronization
E2 Go to the menu Preferences > Synchronization.

Home | Preferences | ‘ Measuring Help/info | C-BOX MICRO-EPSILON
Measuring program Preferences > Synchronization
Sensors
Measuring rate Synchronization
Filter / Averaging / Error handling
inside C-Box
Current trigger mode: Software triggering
Zeroing / Mastering Change trigger mode
Digital interfaces Synchronization mode External synchronization -
Analog output
Logic for external synchronization Low-level logic -

OQutput data rate

Submit
Trigger mode

synchronization

Load/save settings No synchronization

ynch off. The M ing rate can be entered freely. Value range: from 0.4 to 80 kHz.
Internal synchronization
The C-Box is the time basis.
External synchronization
The synchronization signal is generated by an extemal signal source. e:g. function generator.
Low-level logic (LLL)

Extras

[

<0.7 V- trigger not active
22 2 V: trigger active
High-level logic (HLL)
<3.0 V- trigger not active
28.0 V: trigger active
Note:
Extemal synchronization is not possible when edge- or level-triggering is currently active

Fig. 27 View Preferences - Synchronization

All sensors can be synchronised from the controller. A synchronization between them of sensors of the same
type is then no longer necessary. Sensors with different measuring ranges from the same series can be syn-
chronized.

The C-Box operates as Master; the sensors operate as Slave. The small time offset of the measured value be-
tween individual sensors no longer applies. The controller only reacts to the edge of a synchronization signal.

Page 55



Operation

Value

C-Box

Fields with a grey
background re-
quire a selection.

Dark bordered
fields require the
specification of a
value.

Synchronization

Synchroniza-
tion mode

No synchronization

Synchronisation
off. The measuring
rate can be en-
tered freely. Value
range: from 0.4 to
80 kHz.

Internal synchronization

The C-Box is the
time basis.

External
synchronization

Low-level logic
(LLL)

<0,7 V:

Trigger not active
=22 V: Trigger
active

High-level logic
(HLL)

=<8,0: Trigger not
active

=8,0 V: Trigger
active

The synchroniza-
tion signal is
generated by an
external signal
source, e.g. func-
tion generator.

In this view, the measuring rate can be changed via the link Measuring rate.

1

External synchronization is not possible when edge- or level-triggering is currently active.

You may select under Change trigger mode among the 4 trigger options, see Chap. 5.4.11.
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5.4.13 Load/Save Settings
E3 Gotothe menu Preferences > Load/save settings.

Home p c -BOX MICRO-EFSILON
Measuring program Preferences > Load/save setings
Sensors
Measunng rale Load/save setnngs
Filter / Averaging / etror handling
mside C-Box
Save to setup number 1 =
Lerong | Mastenng
Save
Digital interfacas
Analog output Load from setup number 1 -
Output data rate
Load All settings =
Synchronization
Load

Load/save sattings

Manage seltings on PC
Fig. 28 View Preferences - Load/save settings

All settings on the controller, for example connected sensors and calculation functions can be saved perma-
nently in application programs, so-called setups, in the controller and on an external PC.

After the programming, all settings must be permanently stored under a setup no.(1/2/3 ... 8) inthe
1 controller, so that they are available again when the C-Box is switched on the next time.
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Value

C-Box

Fields with a grey
background re-
quire a selection.

Dark bordered
fields require the
specification of a
value.

Load/save settings

Save to setup 1/2/3 ...8 One click on the but-

number ton saves the settings
in the selected setup
file.

Load from setup | 1/2/3... 8 One click on the but-

number ton loads the settings
of the selected setup
file.

Load All settings All settings

Interface settings only

Interface settings
include network
properties, such as
the baud rate for the
RS422 interface.

Measuring settings only

Only measuring set-
tings
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C-Box

5.4.14 Manage Settings 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.

i Save the controller settings, before exporting or importing data, see Chap. 5.4.13.

E2 Go to the menu Preferences > Load/save settings > Manage settings on PC.

Home

P C-BOX MICRO-EPSILON

Measuring program
Sensors
Measunng rate

Filtar | Averagmg / arror handing
mside C-Box

Zeroing | Mastering

Digital mterfaces
Analog output
Output data rate

Synchronization

Loadisave seftings
Manage settings on PC

Extras

Preferences > Loadsave seftngs > Manage seflings on PC

Manage settings on PC

lava Platform SE 7 U aktivieran

Import settings

Read C-Box seftngs from hle and send them to the C-Box Nole: Only suidable sattmgs will ba mpored
Export settings
—

Wite all C-Box seftings to file

Fig. 29 View Preferences - Manage settings on PC

The link Java Platform SE 7 U aktivieren appears.
E3 Confirm with AusFfiihren.
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The following Windows dialog opens:

Manage settings on PC

e vemng Eponyemngy

Fig. 30 Windows dialog Manage settings on PC

Import settings
E2 If you want to load the settings, press the button Import settings.

The Windows dialog Choose settings Ffile. ... opens:
E3 Select the suitable parameter set file (*.meo) and confirm with Open.
| £ | Choose settings file_ =
| Sucheninc | Mozila Firefox - @F O
P Narme - Andenungsdatum =
-~ ). browser 26.11.2014 07:04 5
Zuletzt besucht ) dotaults 26112014 07:04 1
- | extensions 29072013 07:06
| uninstall 26.11.2014 07:04
Desktop } webapprt 26112014 07:04
s & AccessibleMarshaldll 14112014 0342
- o) application 14112014 01:22
i jector.dil 14,11.2014 03:42
g k & crashreporter 14.11.2014 03:42
L o) crashreporter 14.11.2014 04:20
Computer 4 DIDCompiler 43.dll 26.05.2010 21:41
ﬁ a dideompiler_d6.dil 03.08.2013 O7:55
B — Mmoo
MNetzwerk
Obpokname - [ ome
Osjokyp Ao Datoon (1) =] [ Abbmchen

Fig. 31 Windows dialog Choose settings file

C-Box
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Settings of the C-Box are read from (*.meo) - file and sent to the C-Box.

Only suitable settings will be imported.
1 If you have selected the wrong file, you will get the advice: Errors during import. Not all
settings imported: Invalid settings file.

Export settings
E2 If you want to export the settings, press the button Export settings.

Again the Windows dialog Choose settings file opens, see Fig. 31. You can select their
own (*.meo) - file name.

E3 save your settings by confirming with Speichern.
Now all settings of the C-Box are saved in this file and can be loaded at any time again.
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Value

C-Box

Fields with a grey
background re-
quire a selection.

Dark bordered
fields require the
specification of a
value.

5.4.15 Extras

5.4.15.1 Language

E2 Go to the menu Preferences > Extras > Language.

Home Preferences

Measuring program
Sensors
Measuring rate

Filter / Averaging / error handling
inside C-Box

Zeroing / Mastering

Digital interfaces
Analog output
Output data rate

Synchronization

Load/save settings
Extras
Language
Factory defaults

Reset of controller

Measuring

Preforonces > Extras

Extras

+ Language
»°| Factory defaults
fs Reset of controlier

Fig. 32 View Preferences - Extras

The following menu selection is available:

Help/info

C - B OX MICRO-EPSILON

Extras

Language

Language
selection

System

Only applies for

English

display in this web-

German

based user interface.

The language selection can also be done via the menu Home > Language selection, see Chap.

5.4.2.
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Factory defaults

The sensor is reset to the default setting. All setups are deleted and the default parameter loaded.
E2 Go to the menu Preferences > Extras > Factory defaults.

Home Preferences Measuring Helplinfo c -Box MICRO-EPSILON
Measuring program Preterences > Exiias > Factory defaults
Sensors
Measuring rate Factory defaults

Filter | Averaging / emor handiing
inside C-Box
Zeroing | Mastering Only reset current setup

Keep interface settings
Digital interfaces

Analog output
Qutput data rate Overwrite all setups.
Synchronization

Load/save settings Factory defaults

Extras

E2 Make the following selection with factory defaults:

Intention Checkbox | Meaning

Only reset current setup Only the current setup is deleted and the default
Keep interface settings 0 parameters are loaded.

Only reset current setup Current setup except interface settings is reset.

Keep interface settings

Only reset current setup | All setups are deleted and the default parameters
Keep interface settings are loaded. Th_e settings for language, password and
Ethernet remain unchanged.

E2 Confirm the selection by pressing the button Factory defaults.
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C-Box

5.4.15.2 Reset of Controller

E3 Goto the menu Preferences > Extras > Reset of controller.

Home Preferences Measuring

Measuring program Praferances > Extras > Reset of controller
Sensors
Wastutng rala Reset of controller

Filter / Averaging / ermor handling
inside C-Box

Also reset connected sensors

Zeroing / Mastering

Digital interfaces
Analog output
Output data rate

Synchronization

Only the controller will be reset.

C'Box MICRO-EPSILON

Reset
Load/save seltings
E3 Make the following selection with reset of controller:
Intention Checkbox | Meaning
Also reset connected sensors 0 Only the controller will be reset.

Also reset connected sensors

Controller and all connected sensors will be reset.

E3 confirm your selection by pressing the Reset button.

The button Reset performs a restart of then controller. The measuring will be interrupted, unsaved changes

are lost.
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5.4.16 Menu Measuring

E2 Go to the menu Measuring.

| Home || Preferences || Measuring || Helpiinfo | C-BOX
| Measuring program

MICAO-EPSILON

Measuring to be effected

Measuring program: Measuring value sensor 1
Measuring value sens = —G)

v Autoscale
Zeroing / Mastering

[sensor 1

027408 mm | [sensor2

——mm | [c-Box 027406 mm |
[ooo 02707
Mastering is INACTIVE ———— )

Waster value in mm -

0 —®
Set master value
Reset master value

)

10,2745

juel

Iter / Averaging inside C-Box

Measured value averaging

0,27404
Mo averaging -—@)
Submit

0,27351

02730

T
111,657 112,408

T T 1
113,169 113,911 114,662
Time range (ins) |3.0

4

Show: M Sensor1 [T Sensor2 W C-Box

©)
Fig. 33 View menu Measuring - Measuring program
C-Box
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The left window shows the following functions:

1 | The Measuring to be effected, which you have already selected, see Chap. 5.4.3, is indi-
cated. You can adjust the measuring program again and confirm with Submi t. It is automatically
updated in the submenu Measuring program, see Chap. 5.4.3.

2 | Indicates whether Mastering is ACTIVE or INACTIVE, see Chap. 5.4.7.Here, you can set or
reset the master value and confirm with Submi t. It is automatically updated in the submenu Zero-
ing / Mastering, see Chap. 5.4.7.

The master value can be changed here, see Chap. 5.4.7.

Display which measured value averaging is selected, see Chap. 5.4.4. You can also change the
measured value averaging here and confirm with Submi t. The averaging method is automatically
updated in the submenu Sensors under Filter / averaging in the sensor or controller, see
Chap. 5.4.4. as in the submenu Filter / averaging / error handling inside C-
Box, see Chap. 5.4.6.

Over the diagram the actual measured values of sensor 1, sensor 2 and C-Box are additionally shown.

The Master ing button resets the selected channel to zero, when O is entered in the field Master
value in mm.

Switch on Automatic scaling: E3 Set the hook into the checkbox Automatic scal-
ing.
The two small boxes are now gray deposited.
Switch off Automatic scaling: E3 Take the hook from the checkbox Automatic
scaling.

Automatically the lowest and highest value of the scaling
of the y axis in the before grey deposited small boxes ap-
pears.

Die Y axis can be scaled manually.

Display of the graph measured value averaging

Small box time range (in s)

C-Box Page 66



Operation

C-Box

9 | Die Checkbox Show data channel specifies which channels (sensor 1, sensor 2, C-Box) are
displayed in the diagram.

10 | Press the button Start to start the measured value display. Press the button Stop to stop the mea-
sured value display. After stopping you can save the measured value display by pressing the Save
button. The Windows selection dialog for the file name and the memory place opens, in order to save
the selected measured values into a *.meo-file.

The measuring values are stored with a dot as decimal mark if the language is set to English, otherwise a

comma is used.

Only a limited number of measured values can be stored (about 2.000,000). The oldest values will be

1 overwritten when more values are captured.

5.4.17 Help, Info Menu

This page contains information about the serial and version numbers and the MAC address of controller and

the attached sensors and an address block.

Home Preferences Measuring

Mizro-Epsilon Masstechnik
GmbH & Co.
Konighs Sir. 15
94406 Orfenburg
Garmany

Tol: +45 8542/ 168 - 0

Fa: +40 8542 / 168 - 90

E-Mai
nfo@micro-epsilon com

Wb

WWAW Micro-epsilon com

Help/info

Info controller

c-BOX MICRO-EPSILON

Name C-Box
Serial number 14380041
Option 000
Article number 2420072
Firmware version 076

MAC address

00-0C-12-02-04-5F

uuio

48CFDAZ0-FF32-45DB-BD69-TOOSTBTFTA

Fig. 34 Menu Help/Info - section 1 - Info controller
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Info sensor 1

Name ILD2300

Serial number 14040019

Option 000

Article number 4120179

Firmware version 009.106.138

MAC address 00-0C-12-01-16-3D
Measuring range 20.00mm

Info sensor 2

Fig. 35 Menu Help/Info - section 2 - Info sensor 1

Name ILD2300

Serial number 13080023

Option 000

Article number 4120178

Firmware version 009.106.138

MAC address 00-0C-12-01-10-EB
Measuring range 10.00mm

Fig. 36 Menu Help/Info - section 3 - Info sensor 2

Info GUI

| Build 2749 (Tue Dec 9 08:40:43 2014)

Fig. 37 Menu Help/Info - section 4 - Info GUI

C-Box

Page 68



Software Support with MEDAQLIib

6. Software Support with MEDAQLIib

MEDAAQLIb offers you a documented driver DLL. Therewith you embed the C-Box, in combination with
- the PCl interface card IF 2008 or

- Ethernet card

- USB

into an existing or a customized PC software.

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 lat-
est driver / program routine at:

www.micro-epsilon.de/download

www.micro-epsilon.de/link/software/medaglib
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7. Warranty

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

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

No other claims, except as warranted, are accepted. The terms of the purchasing contract apply in full.
MICRO-EPSILON will specifically not be responsible for eventual consequential damages. MICRO-EPSILON
always strives to supply the customers with the finest and most advanced equipment. Development and re-
finement is therefore performed continuously and the right to design changes without prior notice is accord-
ingly reserved.

For translations in other languages, the data and statements in the German language operation manual are
to be taken as authoritative.

8. Service, Repair
In the event of a defect on the C-Box: MICRO-EPSILON MESSTECHNIK
- If possible, save the current C-Box settings in a parameter set, GmbH & Co. KG
in order to load again the settings back into the C-Box after the Koénigbacher Str. 15
repair. 94496 Ortenburg / Germany
- Please send us the C-Box for repair or exchange. Tel. +49 (0) 8542/ 168-0
The opening of the C-Box is only subjected to the manufacturer. In Fax +49 (0) 8542/ 168-90
the case of faults the cause of which is not clearly identifiable, the info@micro-epsilon.de
whole measuring system must be sent back to www.micro-epsilon.com
9. Decommissioning, Disposal

E3 Disconnect all supply and output cables from the C-Box.
Incorrect disposal may cause harm to the environment.

= Dispose of the device, its components and accessories, as well as the packaging materials in compli-
ance with the applicable country-specific waste treatment and disposal regulations of the region of use.
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Appendix
A1 Accessories

Female connector suitable for

- Conductor type solid/fine-stranded,
cross section from 0.08 ... 1.5 mm2
AWG 28 ... 16

- Conductor type fine-stranded (with
insulated/uninsulated ferrule),
cross section from 0.25 ... 1 mm?2
AWG 24 ... 18

Attach the female connector in bench
vise as far as possible.

1. Guide the blade of the screwdriver into
the operating slot.
Blade width 2.5 x 0.4 mm.

2. Lift the screwdriver slightly.

3 Move the connecting wire into the
terminal.

4 Remove the screwdriver.

Fig. 39 Steps for wiring the cable clamp
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Interface and power supply
15-pin. Sub-D cable to connect an ILD23xx to

connector for a C-Box,
connection to cable lengthx = 3,6,90r25m

C-Box

RJ45 Ethernet
connector for
Ethernet
(connection to
sensor via
standard LAN

Sensor round connector cable)

Fig. 40 PC2300-3/C-Box/RJ45 power supply and interface cable

You can adjust settings to the sensor via the RJ45 Ethernet connector using the web interface or ASCII ad-
justments.

C-Box Page 72



Appendix | ASCIl Communication with Sensor

C-Box

A2 ASCIlI Communication with Sensor

A21 General

The ASCII commands can be sent to the controller via the RS422 interface, USB or Ethernet. 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 CR LF (corresponds \r\n).

The echo is always active, i. e.:

- With a command for setting parameters first the command name and afterwards OK respectively error and
finally the prompt return as answer.

- With a command for reading parameters first the command name and afterwards the parameter value and
finally the prompt return at answer.

- With a command with answer of several lines first the command name and in the next lines the parameters
return as answer.

A22 Interface Parameter RS422

- Baud rates: 115.200 (Default), 8.000.000, 4.000.000, 3.500.000, 3.000.000, 2.500.000, 2.000.000,
1.500.000, 921.600, 691.200, 460.800, 230.400, 9.600 Baud

- Parity: no

- Data bits: 8

- Stop bit: 1

A23 Data Protocol

All values to be output at the same time are combined for transmission to a frame. A maximum of 6 values/
frames are possible. The measured values are transmitted via TCP/IP with 32 bit, via RS422 and USB with a
maximum of 18 data bits

Structure of a measured value frame:
- Sensor 1 Value

- Sensor 1 Additional

- Sensor 2 Value

- Sensor 2 Additional

- C-Box Value

- C-Box Additional
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With the Ethernet transmission a header and then a sequence of data frames is transmitted with each pack-
age.

The header consists of:

- Preamble (32 bits): MEAS

- Order number (32 bits)

- Serial number (32 bits)

- Flags1 (32 bits), already described

- Flags2 (32 bits), momentarily without function

- Bytes per frame (16 bits) / Number of frames in the package (16 bits)

- Frame counter (32 bits)

The data frames in the package is always complete (No frame can be distributed on several packages). Each
frame consists of his selected measured values (up to six). Each measured value has again 32 bits.

The valid ranges for sensor and C-Box values are as follows:
- Via RS422/USB:
= Sensor measured values and additional values depending on sensor (RS422 transmission), see also
instruction manual optoNCDT 2300, Chapter 7.5 Data output.
= C-Box measured values from 0 .. 131071, from 262073 ... 262143 (18 bits) error values
= C-Box additional values from 0 .. 262143 (18 bits)
- Via TCP/IP (Ethernet):
= Sensor measured values and additional values depending on the sensor (RS422 transmission), see also
instruction manual optoNCDT 2300, Chapter 7.5 Data output.
= However, an additional Hi Byte (0x00) is transmitted to comply with 32 bits.
= C-Box measured values from INT_MIN (-2147483648) to INT_MAX (2147483647)-11, INT_MAX-10 to
INT_MAX are error values
= C-Box additional values from INT_MIN to INT_MAX
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Flag bit
0
1
2
3

Description Flag bit
Sensor 1 Value 4
Sensor 1 Additional 5

Sensor 2 Value 6,7
Sensor 2 Additional 8 up to 31

Fig. 41 Description Flags 1 (Ethernet)

Flag bit
O upto 31

Description
0

Fig. 42 Description Flags 2 (Ethernet)

Value

Interface

Sensor 1 Value, RS422/USB
Sensor 2 Value,

C-Box Value

Ethernet -INT_MAX ... INT_MAX -11

Sensor 1 Addi- RS422/USB

tional, Sensor 2
Additional. C-Box Ethernet: 'lNT_MAX |NT_MAX

Additional

Fig. 43 Valid ranges (raw)

Value

Interface

Sensor 1 Value, RS422/USB
Sensor 2 Value,

C-Box Value

Ethernet: INT_MAX-10 ... INT_MAX

Fig. 44 Error ranges (raw)

C-Box

Description

C-Box Value

C-Box Additional

Typ Additional (00= Counter, 01= Timestamp)

0

Value range
0 ... 262072

-2147483647 ... 2147483636
0...262143
-2147483647 ... 2147483647

Value range
262073 ... 262143

2147483637 ... 2147483647
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Value Interface Calculation Unit
C-Box Value RS422/USB [mm]
Digital * (C-Box Range Max - C-Box Range Min)
Value = + C-Box Range Min
131072.0
Ethernet Digital [mm]
Value = —————
1.0e+006
C-Box Additional RS422/USB Digital (Left shift by 8 bits) [s]
(Timestamp) Value =
1.0e+006
Ethernet Digital (unsigned int) [s]
Value =
1.0e+006
C-Box Additional RS422/USB Digital without
(Counter) Ethernet Digital (unsigned int) without

Fig. 45 Calculation of the values

During a restart or after a configuration change at the C-Box this initializes the sensors and the measuring
restarts.
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C-Box

A24 Commands Overview
Group Chapter Short info
A251 Chap. A2.5.1 Controller information
A25.2 Chap. A25.2 Search sensor
A253 Chap. A25.3 Sensor information
A254 Chap. A25.4 Read all settings
A25.5 Chap. A255 Language setting
A256 Chap. A25.6 Synchronization
A257 Chap. A25.7 Booting the controller
A25.8 Chap. A2.5.8 Triggerung
A25.8.1 Chap. A 2.5.8.1 | Trigger Selection
A2582 Chap. A2.5.8.2 | Trigger Level
A25.8.3 Chap. A 2.5.8.3 | Number of measuring values displayed
A25.84 Chap. A2.5.8.4 | Software Trigger pulse
A25.85 Chap. A 2.5.8.5 | Trigger output all values
A25.9 Chap. A25.9 Ethernet
A25.10 Chap. A2.5.10 | Setting the measured value server
A25.11 Chap. A2.5.11 Baudrate
A25.12 Chap. A2.5.12 | Save parameter
A25.13 Chap. A2.5.13 | Load parameter
A25.14 Chap. A2.5.14 | Default settings
A25.15 Chap. A2.5.15 | Measurement Mode
A25.16 Chap. A2.5.16 | Measuring rate
A25.17 Chap. A2.5.17 | Measured value averaging controller
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C-Box

A25.18 Chap. A2.5.18 | Measured value averaging sensor
A25.19 Chap. A2.5.19 | Setting masters / zero

A 25.20 Chap. A 2.5.20 | Selection digital output

A25.21 Chap. A2.5.21 Output data rate

A25.22 Chap. A2.5.22 | Scale output values

A25.23 Chap. A2.5.23 | Error processing

A25.24 Chap. A 2.5.24 | Data selection for RS422

A25.25 Chap. A2.5.25 | Data selection for USB

A 25.26 Chap. A2.5.26 | Data selection for Ethernet
A25.27 Chap. A2.5.27 | Data selection of additional values
A25.28 Chap. A2.5.28 | Data selection for analog output
A25.29 Chap. A2.5.29 | Value range analog output

A 25.30 Chap. A2.5.30 | Analog output scaling

A 2.5.31 Chap. A 2.5.31 Send command to connected sensor
A25.32 Chap. A2.5.32 | Laser off / laser on

A25.33 Chap. A2.5.33 | Find C-Box

A26 Chap. A 2.6 Error values via RS422/USB

A27 Chap. A 2.7 Error values via Ethernet
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A25 Commands
A 2.5.1 Controller Information

GETINFO
Controller data are queried. Output as per example:
->GETINFO
Name: C-Box
Serial: 10000001
Option: 000
Article: 2420072
MAC-Address: 00-0C-12-01-06-08
Version: XXX 2 XXX 2 XXX . XX
->
A 252 Search Sensor
SCAN1

The controller looks for sensors connected to the socket sensor 1.
The SCAN2 command causes the controller to look for sensors connected to the socket Sensor 2.
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A 2.5.3 Sensor Information
GETINFO1
Provides information about the sensor connected to the socket Sensor 1.
Example of a response if a ILD2300 is connected:
->GETINFO1
Name: 1LD2300
Serial: 11020009
Option: 001
Article: 2418004
MAC-Address: 00-0C-12-01-06-08
Version: 004.093.087.02
Measuring range: 20 mm

Imagetype: User
->
If the sensor was not recognized by the C-Box, the error E39 no sensor found is output.
The GETINFO2 command provides information about the sensor connected to the socket Sensor 2.

A 2.5.4 Read All Settings
PRINT [ALL]
Print is used to output all query commands, for each line a response with command names in front.
In detail these are: SYNC, IPCONFIG, MEASTRANSFER, BAUDRATE, MEASMODE, MEASRATE, AVER-
AGE, AVERAGE1, AVERAGE2, MASTERMYV, OUTPUT, OUTREDUCE, OUTSCALE_RS422_USB, OUTHOLD,
OUT_RS422, OUT_USB, OUT_ETH, OUT_ADDITIONAL, ANALOGOUT, ANALOGRANGE, ANALOGSCALE,
LASERPOW1, LASERPOW2, LANGUAGE
- ALL: Provides the response to GETINFO, GETINFO1 and GETINFO2 in several rows, the first row contains
the command name
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A 2.5.5 Language Setting
LANGUAGE BROWSER | ENGL ISH| GERMAN

Language of indicated web pages.
- BROWSER means default language

A 2.5.6 Synchronization

SYNC NONE| INTERNAL |EXTERNAL [LLL | HLL]
- NONE: Sensors are not synchronized, the C-Box runs with its own clock and takes just available sensor
values.
- INTERNAL: C-Box produces Sync impulse
- EXTERNAL: External Sync impulse is looped through to the sensors
= In the case of external triggering it can still be switched between Low Level Logic (LLL) and High Level
Logic (HLL).
= Low Level Logic (0 ... 0,7 t0 2,8 ... 30)
= High Level Logic (0 ... 310 8 ... 30)

A 2.5.7 Booting the Controller
RESET [ALL]
The C-Box restarts.
- ALL: Also restart the sensors.
A 25.8 Triggering
A 2.5.8.1 Trigger Selection
TRIGGER NONE|EDGE | PULSE | SOFTWARE

Selection of trigger mode

- NONE: No triggering

- EDGE: Level triggering via TRG-IN (Measuring value output depends on TRIGGERCOUNT)

- PULSE: Gate triggering via TRG-IN (continuous measuring value output while TRG-In is inactive.)

- SOFTWARE: Triggering via the command TRIGGERSW (measuring value output depends on TRIGGER-
COUNT)

Default = NONE
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A 2.5.8.2 Trigger Level
TRIGGERLEVEL HIGH|LOW LLLJHLL

Sets the active level logic and the switching threshold for the trigger input.
- HIGH|LOW: active level logic
- LLL|HLL: Switching threshold
= LLL = High level logic ==> LO = 0..0.7 Volt, HI = 8..30 Volt)
= HLL = High level logic ==> LO = 0..3 Volt, HI = 8..30 Volt)
Default = HIGH LLL
A 2.5.8.3 Number of Measuring Values Displayed
TRIGGERCOUNT O]1...16382] INFINITE]16383
Determines how many measuring values are output after a trigger event.
- 1...16382: Number of measuring values which are displayed after trigger event
- INFINITE|16383: Start the continuous measuring value output after a trigger event
- 0: Stops the continuous output of measuring values
Default = 1

A 2.5.8.4 Software Trigger Pulse
TRIGGERSW

Generating a software trigger. Is the trigger selection is not SOFTWARE, the error message ,E43 triggermode
SOFTWARE disabled® is output.

If the command is resent with active measuring value output, the trigger is stopped and the measuring value
output is finished.
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A 2.5.8.5 Trigger Output all Values
OUT_ADDITIONAL C-BOXCOUNTER]C-BOXTIMESTAMP|TRG-IN

Setting the value to be output as an additional value of C-Box.

- C-BOXTIMESTAMP: Timestamp of C-Box

- C-BOXCOUNTER: Measuring value counter of C-Box

- TRG-IN: State by trigger input (0 = inactive, 1 = active)

When Ethernet data output the setting of OUT_ADDITIONAL (00 = Counter, 01 = Timestamp, 10 = TRG-IN)
is output in Flags1 with Bit6+7.

Default = C-BOXCOUNTER

The new trigger function uses the same input as the Sync function, therefore only one of the two functions
can be active:

If SYNC is set to EXTERNAL and the TRIGGER will be set to EDGE or PULSE, then an error is output.
If the TRIGGER is set to EDGE or PULSE and SYNC will be set to EXTERNAL, an error is output.
If SYNC is set to NONE or INTERNAL, the TRIGGER can be set to EDGE or PULSE.
If TRIGGER is set to NONE or SOFTWARE, the SYNC can be set to EXTERNAL.
A 25.9 Ethernet
IPCONFIG DHCP|STATIC [<IPAdresse> [<Netmask> [<Gateway>]]1]

Set Ethernet interface.

- DHCP: IP address and gateway are automatically requested by DHCP. System looks for a LinkLocal ad-
dress after appr. 30 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/or gateway is typed in.
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A 2.5.10 Setting the Measured Value Server
MEASTRANSFER SERVER/TCP [<PORT>]

In case of measured value output via Ethernet: currently only TCP server is provided.
- The port is freely selectable between 1024 and 65535.

A 2.5.11 Baudrate

BAUDRATE <Baudrate>
Setting the interface baudrate to the PC. Possible variants: 115.200 (Default), 8.000.000, 4.000.000,
3.500.000, 3.000.000, 2.500.000, 2.000.000, 1.500.000, 921.600, 691.200, 460.800, 230.400, 9.600 Baud
A 2.5.12 Save Parameter

STORE 1]2]3]4]15161718
Save the current parameter under the specified number in the flash. With the restart of the C-Box the last
saved data record is always loaded.
A 2.5.13 Load Parameter

READ ALL|DEVICE|MEAS 1]2]3]4]15]16]1718
Read the current parameter under the specified number in 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 2.5.14 Default Settings

SETDEFAULT [ALL] [NODEVICE]

- Sets the default values (Reset to default setting).

- ALL: All setups are deleted and default parameters are loaded, otherwise, only the current setup will be
deleted.

- NODEVICE: Settings of IP address and RS422 are kept temporarily.
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A 2.5.15 Measurement Mode
MEASMODE SENSOR1VALUE|SENSOR12THICK]SENSOR12STEP

Set measurement mode, possible are:

- SENSOR1VALUE: Measured value of sensor 1.

- THICKSENSOR12: The measured values of sensor 1 and sensor 2 are subtracted from measuring range
and both results are added together. If the mastering is active, both values are subtracted from the internal
mastering offset.

- STEPSENSOR12: Difference from measured value of sensor 1 minus measured value of sensor 2.

A 2.5.16 Measuring Rate
MEASRATE X.XXX
Measuring rate in kHz with three decimal places.
Only measuring rates that support the measuring rates are permit. During deactivated synchronization values
between 0.400 and 80.000 are permitted.
A 2.5.17 Measured Value Averaging Controller
AVERAGE NONE|MOVING|RECURSIVE|MEDIAN [<Averaging depth>]

Output averaging of the C-Box. The averaging value affects on the C-Box measured value on all interfaces
and analog.

- MOVING: Moving average value (averaging depth 2, 4, 8, 16, 32, 64, 128, 256 and 512 possible).

- RECURSIVE: Recursive average value (averaging depth 2, 4, 8, ..., 32768)

- MEDIAN: Median (averaging depth 3, 5, 7 and 9 possible)

A 2.5.18 Measured Value Averaging Sensor

AVERAGE1 NONE |MOVING|RECURSIVE |[MEDIAN [<Averaging depth>]

Averaging in the sensors. The averaging value always affects all to be output displacement and difference
values.

- MOVING: Moving average value'

- RECURSIVE: Recursive average value'

- MEDIAN: Median'
The command AVERAGE2 NONE |MOVING]|RECURSIVE|MEDIAN [<Averaging depth>] stops
averaging the sensor connected to the socket Sensor 2.

1) Only those values are possible, which are supported by the sensor.
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A 2.5.19 Setting Masters / Zero
MASTERMV NONE|MASTER <Master value>

Mastering the C-BOXVALUE.
- NONE: Terminates the mastering
- MASTER: Setting the current measured value as master value
= Master value in millimeters (min: -1024.0 mm, max: 1024.0 mm)
= In case of master value is 0, then the mastering function has the same functionality as the zero setting
A 2.5.20 Selection Digital Output
OUTPUT NONE|RS422|ETHERNET |HTTP|USB
Activates data output at the desired interface.
- NONE: No measured value output
- RS422: Output of measured values via RS422
- ETHERNET: Output of measured values via Ethernet
- HTTP: Output of measured values over the web page of the C-Box
- USB: Output of measured values via USB
A 2.5.21 Output Data Rate
OUTREDUCE <Output reduction> ([ANALOG] [RS422] [USB] [ETHERNET]) INONE

Reduces the measured value output for all available interfaces.
- 1: Output of every measured value
- 2...1000: Output of each n-th measured value

A 2.5.22 Scale Output Values
OUTSCALE_RS422 _USB STANDARD| (TWOPOINT <Minimum measured value> <Maximum mea-
sured value>)
Sets the scaling of the C-BOXVALUE via RS422 and USB.
The default scaling is for distance/level 0 to MR (Sensor 1) and for thickness measurement 0 to MR (Sensor1)
+ MR (Sensor2) (MR=Measuring range).

The minimum and maximum measured value must be indicated in millimeters. The available output range of
the RS422/USB output is then spread between the minimum and maximum measured value. The minimum
and maximum measured value must lie between -1024.0 and 1024.0 mm with 4 decimal places. The maxi-

mum value must be larger than the minimum value.
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A 2.5.23 Error Processing
OUTHOLD NONE]O|<Number>

Setting the behavior of the measured value output in case of error for the C-Box measured value, not for the

sensor values.

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

- 0: Infinite holding of the last measured value

- Number: Holding the last measured value on the number of measuring cycles; Then an error value (maxi-
mal 1024) is output.

A 2.5.24 Data Selection for RS422

OUT_RS422 NONE | ([SENSOR1VALUE] [SENSORLADDITIONAL] [SENSOR2VALUE][SENSOR2ADDI -
TIONAL] [C-BOXVALUE] [C-BOXADDITIONAL])

Setting the values to be output via RS422.

- NONE: No output of a distance

- SENSOR1VALUE: Measured value of Sensor 1

- SENSOR1ADDITIONAL: Additional value of Sensor 1
- SENSOR2VALUE: Measured value of Sensor 2

- SENSOR2ADDITIONAL: Additional value of Sensor 2
- C-BOXVALUE: Calculated value of the C-Box

- C-BOXADDITIONAL: Additional value of the C-Box

A 2.5.25 Data Selection for USB

OUT_USB NONE | ([SENSOR1VALUE][SENSOR1ADD I TIONAL] [SENSOR2VALUE] [SENSOR2ADD I TION-
AL] [C-BOXVALUE] [C-BOXADDITIONAL])

Setting the values to be output via USB.

- NONE: No output of a distance

- SENSOR1VALUE: Measured value of Sensor 1

- SENSOR1ADDITIONAL: Additional value of Sensor 1
- SENSOR2VALUE: Measured value of Sensor 2

- SENSOR2ADDITIONAL: Additional value of Sensor 2
- C-BOXVALUE: Calculated value of C-Box

- C-BOXADDITIONAL: Additional value of C-Box
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A 2.5.26 Data Selection for Ethernet

OUT_ETH NONE | ([SENSOR1VALUE][SENSOR1ADD ITIONAL] [SENSOR2VALUE] [SENSOR2ADD I TION-
AL] [C-BOXVALUE] [C-BOXADDITIONAL])

Setting the values to be output via Ethernet.

- NONE: No output of a distance

- SENSOR1VALUE: Measured value of Sensor 1

- SENSOR1ADDITIONAL: Additional value of Sensor 1
- SENSOR2VALUE: Measured value of Sensor 2

- SENSOR2ADDITIONAL: Additional value of Sensor 2
- C-BOXVALUE: Calculated value of C-Box

- C-BOXADDITIONAL: Additional value of C-Box

A 2.5.27 Data Selection of Additional Values
OUT_ADDITIONAL C-BOXCOUNTER]C-BOXTIMESTAMP

Setting the value to be output as additional value of the C-Box.
- C-BOXTIMESTAMP: Timestamp of C-Box
- C-BOXCOUNTER: Measurement counter of C-Box

A 2.5.28 Data Selection of Analog Output
ANALOGOUT SENSOR1VALUE | SENSOR2VALUE |C-BOXVALUE|FIXED [Value]
Selection of the signal to be output via the analog output.
- For FIXED the voltage/current value is indicated as four decimal places.
A 2.5.29 Value Range Analog Output

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 from 0 up to 5 Volt.
- 0-10V: The analog output outputs a voltage from 0 up to 10 Volt.
- -5-5V: The analog output outputs a voltage from -5 up to 5 Volt.
- -10- 10 V: The analog output outputs a voltage from -10 up to 10 Volt.
- 4 - 20 mA: The analog output outputs a current of 4 up to 20 milliamperes.
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A 2.5.30 Analog Output Scaling

ANALOGSCALE STANDARD| (TWOPOINT <Minimum measured value> <Maximum measured val-
ue>)

Setting the scaling of analog output.

The default scaling is for displacements 0 - MR respectively - 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 -1024.0 and 1024.0 mm with four decimal places.

The minimum and maximum measured value is processed with four decimal places.
A 2.5.31 Send Command to Connected Sensor
CHANNEL1 <Command for Sensor 1>

The command is enclosed in quotation marks and is sent and provided by the C-Box with a <CRLF> to the
sensor connected to Sensor 1 socket. The response of the sensor is packaged and returned in quotation
marks.

If no prompt comes, then up to 15000 ms is waited for the response and afterwards an error is returned.
If no sensor in the C-Box is recognized, immediately an error message returns.

Example of a channel communication, the echo in the sensor is switched off:

Command: CHANNEL1 ,,LASERPOW*“<CRLF>

Response: CHANNEL1 ,,LASERPOW FULL*“<CRLF>->

Command: CHANNEL1 ,,LASERPOW FULL*“<CRLF>

Response: CHANNEL1 ,,<CRLF>*<CRLF>->

Command: CHANNEL1 ,,GETINFO*“<CRLF>

Response: CHANNEL1 ,,<CRLF><CRLF>Name: 1LD2300<CRLF>Serial :1020004<CRLF>. .
.“<CRLF>->

The command CHANNEL2 sends commands to the sensor connected to the Sensor 2 socket.
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A 2.5.32 Laser off / Laser on
LASERPOW1 OFF]ON

Line for laser on/off. When the laser is enabled by a jumper between Laser on and GND, it can be switched
via the LASERPOW1 OFF / ON command.

The LASERPOW2 command operates analog and is addressed to the sensor connected to the Sensor 2

socket.

A 2.5.33 Find C-Box
Search the C-Box by using the Sensorfinder, see Chap. 5.3.2.

A2.6

262073
262074
262075
262079
262080
A27

Tffffft8
Tffffff7

C-Box

Error Values via RS422/USB

RS422 scaling underflow

RS422 scaling overflow

Too much data for this baud rate

Measure value cannot be calculated

Measure value cannot be examined, global error

Error Values via Ethernet

Measure value cannot be calculated
Measure value cannot be examined, global error
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