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Safety
1. Safety
Knowledge of the operating instructions is a prerequisite for equipment operation.

1.1 Symbols Used

The following symbols are used in this instruction manual:

Indicates a hazardous situation which, if not avoided, may result in minor or moder-
A CAUTION ate injuries.
NOTICE Indicates a situation which, if not avoided, may lead to property damage.

) | Indicates a user action.

1 Indicates a user tip.

1.2 Warnings
A CAUTION Connect the power supply and the display-/output device in accordance with the safety regulations for

electrical equipment.
> Danger of injury by electric shock

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

> Damage to or destruction of the sensor and/or the controller

Avoid banging and knocking the sensor and the controller.

> Damage to or destruction of the sensor and/or the controller

Protect the cable against damage.
> Failure of the measuring device

eddyNCDT 3100 Page 7



Safety

eddyNCDT 3100

1.3 Notes on CE Identification

The following applies to eddyNCDT series 3100/3100-SM: EMC regulation 2004/108/EC

Products which carry the CE mark satisfy the requirements of the EMC regulation 2004/108/EC ‘Electromag-
netic Compatibility’ 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 Str. 15

94496 Ortenburg / Germany

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

- EN 61 326-1: 2006-10

- EN55011: 2009 + A1: 2010

The system satisfies the requirements if they comply with the regulations described in the instruction manual
for installation and operation.

1.4 Proper Use

The eddyNCDT series 3100/3100-SM is designed for use in industrial areas. It is used for
= Displacement, distance, thickness measurement
= Position measurement of components and machine parts
- The system may only be operated within the limits specified in the technical data, see Chap. 2.5.
- Use the eddyNCDT series 3100/3100-SM only in such a way, that persons were not be endangered or
machines were not be damaged due to malfunctions or total failure of the system.
- Take additional precautions for safety and damage prevention at safety-related applications.

Page 8



Safety

eddyNCDT 3100

1.5 Proper Environment

- Protection class:
= Sensor:
= Controller:
- Operating temperature:
= Sensor and cable:
= Controller:
- Humidity:
- Ambient pressure:
- EMC according to

- Storage temperature:
= Sensor and cable:
= Controller:

IP 67
IP 65

-30 ... 4100 °C (-22 ... +212 °F)
+10 ... +50 °C (+50 ... +122 °F)
5-95 % (no condensation)
Atmospheric pressure

EN 61 326-1: 2006-10

EN 55011: 2009 + A1: 2010

-55 ... +100 °C (-67 ... +212 °F)
-25 ... +75°C (-13 ... +167 °F)

Page 9



System Description

eddyNCDT 3100

2. System Description

2.1 Measuring Principle

The eddyNCDT 3100/3100-SM (Non-Contacting Displacement Transducers) measurement system operates
on the basis of eddy currents without making physical contact. It is used for measurements on objects con-
sisting of electrically conducting materials which can have ferromagnetic or non-ferromagnetic properties.

High frequency alternating currents flow through a coil cast in a sensor housing. The electromagnetic field
from the coil induces eddy currents in the electrically conducting measurement object, causing the alternat-
ing current resistance of the coil to change. This change of impedance delivers an electrical signal, which is
proportional to the distance of the measurement object from the sensor.

The controller conditions the sensor signals ready for the user. The local linearization is simplified with an
integrated micro-controller. Optimum accuracy is achieved for each metal measurement object and each
mounting environment.

The measuring values are output both as a voltage and a current. A graphical representation and saving of
measurement values in metric units is possible via the Ethernet interface.

1 The eddy current measurement principle is suitable both for ferromagnetic and non-ferromagnetic ma-
terials.

Fig. 1 Single-channel measurement system eddyNCDT 3100-SM
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System Description

2.2 Structure of the Measurement System

The non-contact single-channel displacement measurement system consists of:
- Sensor inclusive sensor cable

- Controller !

- Signal cable

- Power supply

The sensors have an integrated EEPROM memory, which contains the characteristics of the sensor. The sen-
sors can be changed without recalibration. Also the change from ferromagnetic to non-ferromagnetic materi-
als is possible without a new linearization. The sensors are adjusted ex factory to the materials aluminum (not
ferromagnetic) or steel St 37, DIN 1.0037. The controller automatically get all the basic data by the sensor.

The housing of the controller is made from solid extruded aluminum and designed in IP 65. The mounting
is alternatively possible on nuts, mounting holes or DIN rail. Each controller has a default IP at delivery, on
which it can be activated and configured using a web browser.

The sensors are connected with a 3 m respectively 9 m long highly flexible cable. The connection to the con-
troller is comfortable using a push-pull connector.

Advantages:
- Sensor change without renewed adjustment by integrated EEPROM
- Standard adjustment to ferromagnetic and non-ferromagnetic materials
- DIN rail mounting
- Highly flexible cable
- Pressure-proof sensors
- Cable lengths 3mor9m
- Interfaces
= Ethernet
= 4-20mA
= 0-10V,-5... +5V (switchable in the controller)
- Measuring ranges 0.5 mm - 15 mm
- Configuration via web browser

1) Built into a compact aluminum housing.

eddyNCDT 3100 Page 11



System Description

Legend LED
O  off
I

~0- flashes

/|\

®

eddyNCDT 3100

2.3 Front View Controller, LED

Lk Activty e
Gror  CalbraionStaus  Power e
e o L _ >

® © @

SUPPLY / OUTPUT

SENSOR -
~ ©)
@ SYNC OUT

SYNC IN

.
o @ eddyNCDT . L
® Fig. 2 Front of the controller and functionality of LEDs
Error Calibration Status Power
off red off orange green off green
During start, no sensor connected, L o o
Controller in operation, measurement runs (@] o [ ]
Controller in operation, factory calibration @) [ [
Calibration runs o- o
Calibration failed [ o o
No power supply @) e} @)
Software update - gc:)g - - - ()
Sensor not compatible with controller —jc:>3 O o
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System Description
2.4 Glossary

SMR  Start of measuring range. Minimum distance between sensor front and measuring
object, see Chap. 4.2.1

MMR  Midrange

EMR End of measuring range (Start of measuring range + measuring range). Maximum
distance between sensor front and measuring object.

MR Measuring range

N

Signal

o
[

M

0 > Displacement
SMR MMR EMR
Sensor; | ]
< Measuring range (MR) >
SMR_ ' — :
> < Measuring
object

eddyNCDT 3100 Page 13



System Description

FSO =

Full scale output
MMR =
Midrange

eddyNCDT 3100

2.5 Technical Data

Sensor EPUO5 | EPS08 | EPU1 EPS2 EPU3 EPU6 | EPU15
Screened . .
Unscreened . . .
Measuring range mm 0.5 0.8 1 2 3 6 15

3m ° . ° ° . ° °
Cable length 9m . . . . .
Minimum distance mm | 0.05 0.08 0.1 0.2 0.3 0.6 1.5
Linearity < *0.25% FSO
Repeatability um| <0.5 <05 <1 <2 <2 <5 <15
Resolution’ um| 0.05 0.08 0.05 0.1 0.15 0.3 0.75

0.01 % FSO 0.005 % FSO
Limit value/ Voltage output: 25 kHz (-3 dB)
sampling rate Digital (Ethernet): 14.4 kHz; 7.2 kHz; 3.6 kHz (respectively 16 bit)
Temperature compensation range Standard: 10 up to 65 °C (+50 up to +149 °F)
Temperature range Controller Operation: 10 up to 50 °C (+50 up to +122 °F)
Sensors -30 up to 100 °C (-22 up to +212 °F)

Temperature Sensors (MMR) + 0.025 % FSO / °C
stability Controller (MMR) 0.05% FSO/°C
Outputs Voltage, current / and Ethernet
Voltage output 0..10V,-5... +5V, R max. 10 Ohm, max. 1 mA
Current output 4 ... 20 mA, load max. 200 Ohm
Supply 24 VDC (11 ... 30 V) / approx. 5 W

Weight controller

640 g

Synchronization only DT3100-SM

via cable SC 3100-0.3 (accessory)

Controller

IP 65 (only at connected plug-in connectors/ cover)

Protection class
Sensors

IP 67

Electromagnetic compatibility (EMC)

EN 61 326-1: 2006-10 and EN 55011: 2009 + A1: 2010

1) Static resolution, relates to midrange
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Delivery
3. Delivery
3.1 Supplied Item, Unpacking

Controller
1 Instruction Manual

1 Network cable SCD2/4/RJ45 (-25 ... +80 °C (-13 ... +176 ° F) fixed installation, -5 ... +60 °C (+23 ...
+140 °F) flexible)

1 6-pin male connector for supply/output
Blank plug for Ethernet female connector
2 Slot nuts

Separately packed:
1 Sensor inclusive sensor cable

For eddyNCDT3100-SM:
1 Synchronization cable SC3100-0.3
2 Blank plug for unused synchronization sockets

E3 Check for completeness and any signs of transport damage immediately after unpacking. If your deliv-
ery is damaged or incomplete, please contact MICRO-EPSILON or your supplier without delay.

3.2 Storage
- Storage temperature:

= Sensor and cable: -55... +100 °C (-66 ... +212 °F)
= Controller: -25...+75°C (-13 ... +167 °F)
- Humidity: 5-95 % (non condensing)

eddyNCDT 3100 Page 15



Installation and Assembly
4. Installation and Assembly

4.1 Precautions

No sharp or heavy objects should be allowed to affect the cable sheath of the sensor cable, the supply cable
and the output cable.
E3 Check all plug-in connections for firm seating before starting operation.

4.2 Sensor

Unscreened sensors, see Fig. 3
- Type designation: EPUX..
- Construction: The front part of the sensor with encapsulated coil consists of electrically non-conducting

materials.

* Inthe radial direction metal parts in the vicinity may behave similar to the measuring object, rendering
1 the measurement result inaccurate. Please note this by selection of material for sensor mounting and

their setup.

Screened sensors, see Fig. 4
- Type designation: EPSx..
- Construction: The sensor enclosed up to its front face with a steel housing with a mounting thread. With it

the sensor is screened from interference through radially near located metal parts.

fu::rim’,,m?;\

Fig. 3 Unscreened sensor Fig. 4 Screened sensor

eddyNCDT 3100 Page 16



Installation and Assembly

4.2.1

Start of Measuring Range

For each sensor a minimum distance to the measuring object must be maintained. This avoids a measure-
ment uncertainty due to the sensor pressing on the measuring object and mechanical damage to the sensor/

measuring object.
Measuring

Sensor | —

range

Measuring object

Fig. 5 Start of measuring range (MBA), the smallest distance between sensor face and measuring object

Sensor | Start of measuring range| Measuring range Mounting thread M
EPUO5 0.05 mm 0.5 mm M3x0.35
EPSO08 0.08 mm 0.8 mm M5x0.5 4
EPU1 0.1 mm 1 mm M6x0.5 =
EPS2 0.2mm 2mm M12x1 A
EPUS3 0.3 mm 3 mm M12x1
EPU6 0.6 mm 6 mm M18x1
Sensor | Start of measuring range| Measuring range |Mounting hole B|Bolt circle C
EPU15 1.5 mm 15 mm 2 4.2 mm 220 mm A
Eddy-current displacement sensors can be affected in their measurement properties 8
by a metallic holder. Depending on the sensor type, the following sensor mounting
should be preferred:
- unscreened sensors: Standard mounting Q
- screened sensors: Flush mounting

eddyNCDT 3100
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Installation and Assembly

4.2.2 Standard Mounting
The sensors protrude beyond the metal holder.

Sensors with a thread
E3 Insert the sensor through the hole in the sensor holder.

E3 Screw the sensor tight.
E3 Turn the mounting nuts on both sides on the thread protruding from the holder.
E3 Tighten the mounting nuts carefully to avoid damage, particularly to smaller sensors.
Prefer the standard mounting of the sensor, because the optimum measurement results can be
1 achieved with this method!

Holder
Sensor cable 1]
Sensor ||
Mounting nuts ]
Fig. 6 Unscreened sensor with thread in standard Fig. 7 Screened sensor with thread in standard
mounting mounting
During calibration maintain the same relative position of the sensor to the holder as for the measure-
ment!

eddyNCDT 3100 Page 18



Installation and Assembly

Sensors without metallic housing

Sensor mounting
plate, insulating

material — 7
&

i

- Al

Aluminum backplate,
thickness = 2 mm

Aluminum sensor
mounting plate

Fig. 8 Sensor EPU15 without a metallic housing in standard mounting

Diameter of the metallic sensor mounting plate respectively metallic backplate:

Sensor dia. < DIA < 3x Sensor dia. or more. Optimum: Diameter of the sensor holding plate = 1.3 x sensor

diameter.

E3 Fix the sensor using the threaded pins on the metal sensor mounting plate or fix the sensor using the
threaded pins and metallic backplate (included in the delivery) on the sensor mounting plate.

E3 Carefully tighten the mounting nuts on the threaded pins to avoid damage to the sensor.

eddyNCDT 3100 Page 19



Installation and Assembly

4.2.3  Flush Mounting

Sensors with a thread
Mount screened or unscreened sensors flush in a sensor holder of insulating material (plastic, ceramic,
et cetera).

Mount the screened sensors flush in a metal sensor holder.

(>
=
E3 Mount the unscreened sensors flush in a metal sensor holder. Make sure that a recess of a size three
times the sensor diameter is used, see Fig. 10.

(>

=

In all mounting cases screw the sensor into the threaded hole and lock it with the mounting nut.
Tighten carefully to avoid damage, particularly to smaller sensors.

N
> 3 x Sensor
diameter

)

Fig. 9 Flush mounting of a screened sensor in a Fig. 10 Flush mounting of an unscreened sensor in a
metal holder metal holder.

1 Calibrate the measurement system in the measurement arrangement with the original mounted sensor!
eddyNCDT 3100 Page 20



Installation and Assembly

eddyNCDT 3100

4.2.4 Measuring Object Size

The relative size of the measuring object to the sensor has effects on the linearity deviation for eddy current
sensors. Ideally, the measuring object size

- for shielded sensors is at least 1.5 times the sensor diameter,

- for unshielded sensors at least 3 times the sensor diameter.

@ Sensor

|

|

|t

1.5 x @ Sensor

Fig. 11 Minimum object size for shielded sensors, type EPS

@ Sensor

3 x @ Sensor

Fig. 12 Minimum object size for unshielded sensors, type EPU

If the required object minimum size can not be complied with, the following aspects must be taken into ac-
count for a sufficiently high linearity:

- The size of the measuring object must not change.

- The measuring object must not be moved laterally to the sensor face.

A successful calibration is a prerequisite to minimise linearity errors, see Chap. 5.3.1.

A linearity calibration on the corresponding measuring object must be performed without fail. A change of the
measuring object size has significant effects on the measurement results.

Page 21



Installation and Assembly

Active
< measuring
< surface
sensor

eddyNCDT 3100

4.2.5 Dimensional Drawings
Te}
@
e appr. 500
. g -4 (19.7)
Ko
Sl et ——- 1
=) o=
=) 4 - |.8
o | [16" 15 (0.59) Q 8
@ 22 (0.87) o
cs o

appr. 29

(0.35 dia.)

SMC connector

7,E,7,7,,,,

appr. 25 (.98)

Fig. 13 Dimensions EPUO5 without cable extension, dimensions in mm (inches), not to scale

M5x0.5

Fig. 14 Dimensions EPS08 without cable extension, dimensions in mm (inches), not to scale

A ’c-ts'\ D E
(% ° = Sl
o[ appr. 500  © 58
3 e (19.69) Q oS SMC connector
1 I — % \O./ R
|| S ) e i e | |
i 4 i
0.16
- 13
(0.51)
21 appr. 25
(0.83) (0.98)

The sensor EPUO5 respectively EPS08 forms a unit together with the cable extension. With a sensor ex-
change, the sensor extension cable must also be changed.
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Installation and Assembly

24.3
A4 (0.17 dia.)

M6x0.5

appr. 3.1

(0.12 dia.)

appr. 28.5

(0.33 dia.)
appr. 211.9
(0.47 dia)

|

—
-

4| 14 (0.55)

[076)30 (1.18) Cable length appr. 3.000 (118) appr. 78 (3.07)
[
Push-pull round plug connector

i

S

Fig. 15 Dimensions EPU1, dimensions in mm (inches), not to scale

o)}
wsi19 _ 0]~ =3
%) SN e g =~
M= ol 5|& S5
als 2o c |2
S HiEr==C - == T Err
S
- 5((0.20) Cable length appr. 3.000 (118) appr. 78 (3.07)
15.5 (0.61) Push-pull round plug connector
25 (0.98)

Fig. 16 Dimensions EPS2, dimensions in mm (inches), not to scale
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Installation and Assembly

2~
x = - |®
N —— : - |®
WS 19— 5lo | B[S 2
- o o3 513 a5
< ) ()= 5 Sl |2
o 3 ® | <
1P [ : SIS
St l | — =1 = e
o
Q \_/
6024 5((0.2) Cable length appr. 3,000 (118) | appr. 78 (3.07)
24.5 (0.94) Push-pull round plug connector
34 (1.34)

Fig. 17 Dimensions EPU3, dimensions in mm (inches), not to scale

G) —_
N O [~ -
~ |~ : —|.©
® = o8 s[5
= = oo ol =
S oy alm ol
2 a5 gle i
S a2 =~
o | — ] _ - — H 18
<< - \ [:
k)
Cable length appr. 3,000 (118) appr. 78 (3.07)
[
31.2 (1.23) Push-pull round plug connector
40.6 (1.60)

Fig. 18 Dimensions EPUG6, dimensions in mm (inches), not to scale
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Installation and Assembly

238 (1.50 dia.)

AA
~
—~ || <
3|7ie
C., 1 [ - ]
srs L
S M4
w|
©|.©
e appr. 78 (3.07)
A 5
LR &S
O~ AN M
OZCAS -8 i .
29 \Qf\'?« N
1P
Slg
©
(1.55%98 5%
O’/Q) = Cable length appr. 3.000 (118) gS
Q*/ Push-pull round plug connector
2
R
S
9 Hole circle mounting holes 220 (0.79 dia.)

Fig. 19 Dimensions EPU15, dimensions in mm (inches), not to scale
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Installation and Assembly

eddyNCDT 3100

4.3 Sensor Cable

E3 Do not kink the cable - the minimum bending radius is 7 mm (static) respectively 16 mm (moved).

= Lay the cable such that no sharp-edged or heavy objects can affect the cable sheath.

E3 Make the connection between the sensor and controller.
E3 Connect the sensor cable to the front side of the controller, see Fig. 20.

Guiding grooves on the connectors prevent a false connecting. To release the connector the connectors
are to grip at the handle pieces (outer sleeves) and are just to pull them apart. Pulling on the cable and the
clamping nut locks the connector and does not release the connection. Avoid the excessive pulling on the

cables.
E3 Check the plugged connections for firm seating.

Connector
Sensor

Fig. 20 Front view controller, connector sensor

i In pressurized areas protect the cable from pressurization!

4.4 Ethernet Connection

The Ethernet connection is via an M12 screw connection, encoding D. The network cable
SCD2/4/RJ45 has a round connector and a RJ45 connector.
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Installation and Assembly

4.5 Controller

128 (5.04) -
475(1.87) < ‘ ™ 4x Mounting holes

| for screws M4

82 (3.23)
52 (2.05)

|
|
|
|
i
118 (4.65) N

Fig. 21 Dimensional drawing and mounting method for controller, dimensions in mm (inches), not to scale

Mounting methods for controller:

- With four M4 screws on the mounting holes

- DIN rail, 35 mm

- With two slot nuts, included in the delivery. The housing cover does not have to remove for the insertion of

slot nuts.
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Installation and Assembly

4.6 Connecting the Measurement System

4.6.1 eddyNCDT 3100
Provide the power supply for the controller.

E3 Connect the supply / output cable PC3100-3/6, available as an accessory, or a cable made up by the
user.

- to the 6-pin female connector (Supply/Output, see Fig. 22) on the controller.
- to a power supply +24 VDC.

E3 Connect the measurement signal displays and recording devices to the controller.

External E B B B red black
display o |
W,

( Error Calibration Status Power Link Activity \
g o o o o o © :glr%%n
PC3100-3/6 pcon0
SENSOR SUPPLY / OUTPUT ETHERNET
O U, O
© wirossmon  €ddyNCDT ©) sorwans
= PE

230 VAC

Fig. 22 Supply of a controller DT 3100 using a PS2020
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Installation and Assembly

eddyNCDT 3100

4.6.2 eddyNCDT 3100-SM
Provide the power supply for the controller.
E3 Connect the supply / output cable PC3100-3/6 or a cable made up by the user.

- to the 6-pin female connector (Supply/Output, see Fig. 23) on the controller.
- to a power supply + 24 VDC.

E3 Connect the measurement signal displays and recording devices to the controller.

E3 Connect the synchronization cable SC3100-0.3 to output SYNC OUT of controller 1 and to input SYNC
In of controller 2. Sync-In and Sync-Out on cable are encoded differently.

External E B B B black B B E B External
display o . display

Controller 1 Controller 2
@ Error Calibration Status Power Link Activity Error Calibration Status Power Link Activity @
o o o o

SENSOR

ETHERNET

SYNC IN SYNC ouT

M.;L;L \ eddyNCDT ©)

|
PC3100-3/6

© wérowroion  €ddyNCDT

PS2020
SC3100-0.3 e

- PE
230 VAC
Fig. 23 Measurement setup and synchronization of two or more controllers DT 3100-SM

Note also the information to the synchronization, see Chap. 4.7.
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4.6.3 Inputs and Outputs Supply/OUTPUT
The two analog outputs (voltage or current) are both together DC isolated from the power supply.

Signal Controller Cable Cable

Designation Pin PC3100-x/6 | PC3100-x/6/BNC

Trigger In 1 grey grey

+ 24 VDC 2 red Power supply unit
Input 100-240 V

Ground supply 3 black Output24V /1A

Voltage output 4 green BNC-connector

Current output 5 yellow yellow

Ground analog output 6 blue blue

Main screen Housing black black

Fig. 24 6-pin round connector for supply/analog output, view on solder pin side

+11...30VDC
2

DT3100
3

I__

The input is high active and connected with the supply ground to high
impedance. The input is used to receive specific measuring values, see

Chap. 5.4.

The trigger input indicates in response to a range of
+5 ... +30V, so also with TTL level.

Fig. 25 Wiring trigger respectively gate input
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4.6.4 \Voltage Output
e

The voltage output provides either an analog signal in the range of

0... 10V (factory setting) or -5 ... +5 V.

E3 Open the cover on the controller, in order to change the range
of the voltage output.

Fig. 26 Sliding switch for the range selection voltage output

4.6.5 Cable Screening, Grounds

The screening of sensor cable, of current and voltage output and of the synchronization cable is connected
to the ground analog output. The main screen of cable for Supply/Output and Ethernet is connected to the
housing ground. Housing ground and ground supply are connected to each other with a capacity of 12 nF.

4.7 Synchronization

If a number of measurement channels of the Series DT 3100-SM are operated with the sensors in close prox-
imity or low sensor cable distance to one another, then mutual influencing is possible due to slightly different
oscillator frequencies. This can be avoided by synchronizing the oscillators. To do this the controller must be
connected together with the 30 cm long synchronization cable SC3100-0.3. When connected, the oscillator
of the controller 2 (Slave) switches automatically to synchronization mode and operates in dependence of the
controller 1 (Master).

Up to ten systems can be synchronized to one another by cascading in this way, see Chap. Fig. 23. Control-
ler with different sensor frequencies can be synchronized.

1 When the controller are synchronized, the ground analog output of each controller is connected to each
other.

In the current operation no synchronization cables are plugged in/unplugged or controller switched on/
1 switched off. This leads to a restart of individual controllers.
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5. Operation

5.1 Commissioning

E3 Connect the controller with a voltage supply, see Chap. 4.6.

E3 Connect the sensor and controller with a sensor cable, see Chap. 4.3.

After switching on the controller follows the initialization. The measuring system is ready for use after approxi-

mately 5 s. Let the measuring system warming-up about 30 minutes for exact measurements. The configura-
tion is possible via the controller integrated in the web pages.

5.2 Operation Using Ethernet

The controller generates dynamic web pages, that contain the current settings of the controller and the pe-
ripherals. The operation is only possible as long as there is an Ethernet connection to the controller.

5.2.1 Requirements

You need a web browser (for example Mozilla Firefox >3 or Internet Explorer 7) on a PC with network con-
nection. Decide if the controller is connected to a network or directly to a PC. A dynamic IP address (DHCP)
doesn’t work at the local network connection of PC or laptop.

Ex factory the controller works with a static IP address.

If you have set the browser, so that it accesses the internet via a proxy server, please add the IP address of
the controller in the settings of the browser to the IP addresses, that should not be routed through the proxy
server. You will find the MAC address of measuring device on the info-tab of the web-site of the controller.

w~Java“ and ,Javascript“ must be activated and updated for controller configuration and graphical description
of the measuring results. The PC needs Java (Version 6, from update 12).
Source of supply: www.java.com > ,JRE6 Update 12
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1) Assumes, that
the controller has
been addressed
unique via the static
IP address (direct
connection) and the
automatic address
assignment (DHCP)
has been activated.

eddyNCDT 3100

5.2.2 Access via Ethernet

Direct PC connection

Network

Static IP address, factory setting

Dynamic IP address (DHCP) !

E3 Connect the controller to a PC using a direct Ethernet
connection (LAN). Use the network cable included in
the delivery.

E32 Connect the controller with a switch (in-
tranet). Use the network cable included
in the delivery.

The controller needs a fixed IP address to establish a direct

connection. Ex factory the IP address is: 169.254.3.100.

This assumes, that the LAN connection on the PC uses for

example the following IP address: 169.254.3.1. Change the

IP settings on your PC (IP address ranges must fit together).

E3 Start a web browser on your PC. Enter the IP address of
the controller in the address bar of the web browser.

E3 Start a web browser on your PC. Enter
the DHCP Host Name in the address bar
of the web browser.

Some networks also need a MAC address.
To do this, contact your network administrator.

Now interactive web pages appear in the web browser for programming the controller.

E3 Change the IP address according to your requirements
(Menu Configuration > IP Configuration),
especially for a use of more than one controller in the
same network. Click on the Apply settings button.

Alternatively you may change to Obtain IP address au-
tomatically, if you want to use the controller in a network.

E3 Give the controller a DHCP Host Name.
E3 Note the DHCP Host Name.
E3 Click onthe apply settings button.

For more information to the IP configuration,
see Chap. 5.3.2 (IP configuration).
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[DT5100]

eddyNCDT 3100

English ~

an

MICRO-EPSILON

Measuring
Configure sensor, start measuring

Calibration

Recalbrate sensor, factory default calibration

Info

Serial numbers, software versions

@ Micro-Epsilon Messtechnik GmbH & Co. KG|

Use the upper navigation bar to
access additional features (settings,
informations etc.)

All settings in the website are im-
mediately executed in the controller.
Press the button save settings
to store the settings permanently.
Otherwise, settings are lost when
the power supply is interrupted to
the controller.

Fig. 27 First interactive web page
after calling the IP address
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5.3 Settings

5.3.1 Calibration
5.3.1.1 General

Measurement systems of the series eddyNCDT 3100 are supplied with a factory calibration. Each sensor is
calibrated ex factory to the materials aluminum and St37. Customized measuring object materials are pos-
sible. In case of changing the installation situation of the sensor, the measuring object material or the measur-
ing object geometry by the user, Micro-Epsilon recommends a calibration before measuring.

Use, besides, as far as possible the original sensor mounting and the original measuring object.

The adjustment occurs via 3 distance points, which are determined by a reference standard.

*  Ifthe original measuring object should not be used, you may simulate the measuring environment as

1 exactly as possible.

N .
3 reference points:

Start of measuring range SMR (1)

—_

End of measuring range EMR (2)

Midrange MMR (3)

Calibration tools:

- Special micrometer calibration
appliance with non-rotating
micrometer spindle, see Fig. 29

Signal

o
o

0 Displacement (available as accessory), or
SMR MMR EMR - distance disk from ceramics
Sensor | ! o i (easy handling)
I <o [mlsp
SMR .1 — :

Measuring object

Fig. 28 Linearization of one eddyNCDT 3100 on three reference points
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Fig. 29 Micrometer calibration appliance

Each measuring channel is tested before delivery.
Procedure

Before a measurement or a calibration is performed, the measuring device should warm up for about
30 minutes.

analog output.

i Do not use the analog output during the calibration; disconnect downstream control systems from the
i The calibration data are saved in the controller. The factory calibration is saved in the sensor.
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5.3.1.2 Standard Calibration

The standard calibration use the exact positions SMR, EMR and MMR for calibration.

E3 Change to the menu Configuration > Calibration.

E2 Choose the material of the used measuring object or a customized material.
E3 Click onthe start calibration button .

Calibration - Step 1 / 3 - Start of measuring range

. i e <G

Position calibration target at start of measuring range (200 pm from sensaor Face),

Cancel

Proceed

Calibration - Step Z / 3 - End of measuring range

Pasition calibration targek at end of measuring range {2200 pum From sensor Face),

0%

Cancel

Proceed

E3 Position the measuring object to the
reference point start of measuring
range (SMR). The start of measuring
range is 10 % of the sensor measuring
range.

The software displays you the distance.
The start of measuring range is assigned to
the sensor type, see Chap. 4.2.1.

E3 Click on the Proceed button.

The controller takes over the current sensor
value as the start value for the calibration.

E3 Position the measuring object to the
reference point end of measuring
range (EMR), so including SMR, see
Figure.

E3 Click on the Proceed button.

The controller takes over the current sensor
value as end value for the calibration.
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T ) ] E3 Position the measuring object to the
Calibration - Step 3 / 3 - Middle of measuring range . .
Position calibration target in middle of measuring range (1200 pr from sensar Face). reference pOlnt mldrange (MMR), SO
start of measuring range plus half
measuring range.

E3 Click on the Proceed button.

The controller takes over the current sensor
value as a reference value for the calibra-
tion and does the linearization.

0%

Caniel Proceed |

The system notifies the completion of the
Current calibration state: H ¢
start measuring range, middle measuring range, end measuring range calibrated. calibration.

The LED Calibration Status changes to
green.

Factory default calibration ] [ Start calibration
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5.3.1.3 Extended Calibration

The extended calibration is suitable for applications, in which the positions SMR, EMR and MMR are defined
by a calibration tool, for example by distance disks from ceramics.

E3 Change to the Info menu and click on the checkbox Enable advanced calibration.
E3 Change to the menu Configuration > Calibration.
E2 Click onthe start calibration button.

E3 Place the calibration tool for the start
Calibration - Step 1 / 3 - Start of measuring range
Position calibration karget: at stark of measuring range (0 - 400 pm from sensar Face). value between the sensor face and the
measuring object.

The distance between sensor face and mea-

. suring object is max. £10 % of measuring
WW“ range.

E3 Input the actual thickness of the calibra-
tion tool.

E3 Click on the Proceed button.

The controller takes over the current sensor
value as start value for the calibration.

Enter actual distance value (valid range: 0 - 400 pm): Z00==] pm

0%

Cancel | Proceed |

The difference from the end of measuring range position and the start of measuring range position
l should not exceed 100 %.
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E2 Place the calibration tool for the end
Calibration - Step 2 / 3 - End of measuring range
Position calibration target sk end of measuring range (2000 - 2200 pr from sensor Face). value between the sensor face and the
measuring object.

The distance between sensor face and mea-
SR suring object is min. 90 % and max. 110 % of
EEW the measuring range.
= Input the actual thickness of the calibra-
tion tool.

E3 Click on the Proceed button.
Enter actual distance value {valid range: 2000 - 2200 pm): I 220053 M

The controller takes over the current sensor
o value as end value for the calibration.

Cancel Proceed |

E3 Place the calibration tool for the mid-
Calibration - Step 3 / 3 - Middle of measuring range
Puosition calibration target in rmiddle of measuring range (1000 - 1400 W from sensor face), range between the sensor face and the
measuring object.

The distance between sensor face and mea-
LU ] suring object is min. 40 % and max. 60 % of
EE:W. the measuring range.
(> | Input the actual thickness of the calibra-

tion tool.

E3 Click on the Proceed button.
Enter actual distance value {valid range: 1000 - 1400 pm): I 120033 pm

The controller takes over the current sensor
0 value as the reference value for the calibration
and performs the linearization.

Cancel Proceed |
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5.3.1.4 Possible Causes for a Failed Calibration

Pre-attenuation sensor due to insufficient sensor mounting situation

Distances sensor face to measuring object were set incorrectly or moved during the calibration.
Measuring object material chosen incorrectly

Measuring object too small or unusual design

Sensor face contaminated by cuttings

Sensor or sensor cable damaged

5.3.1.5 Call Factory Calibration

Measuring systems of the eddyNCDT series are delivered with a factory calibration. You can restore the fac-
tory calibration as follows.

== Change to the Configuration menu and click on the Factory default calibration button.

The color of the LED Calibration Status changes to orange.

Startl Measurement  Canfiguration I InFoI

I Calibration
Target material:

IP Configuration |

Firmware update | ~ Mon-Ferro magnetic {i.e. alu, brass,...)

= User option 1

= User option 2

Current calibration state:
not calibrated.

S IIIIII!.ﬂqL

Fig. 30 Surface for the calibration
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5.3.2 IP Configuration
(" Obtain IP address automatically

Available configuration methods:

BOOTR: {* enable = disable
CHCP: {* enable = disable
AutalP: {® enable = disable

DHCP Host Mame:  [DTS100

{+ Use the following IP configuration

IP Address: |169.254.3.1EID

Subret Mask:  [255.255.0.0

Default Gateway: ID.D.D.U

DNS Server: j0.0.0.0

Apply settings

MAC Address: IDD-2D-4A-BS-CF-A6

TCP/IP settings changed

Really change the TCPIP settings?

eddyNCDT 3100

x|

\l’) Changing the TCP/IP settings requires a reload of the application.

The controller operates optionally with a static

IP address or with an IP address (DHCP), as-
signed by a server. Per default the controller is
provided with a static IP address. The IP address
is: 169.254.3.100. The IP address is listed on the
type label.

With an IP address (DHCP), assigned by a
server, the controller can also be addressed via
the host name. The DHCP Host Name can be
assigned individually itself.

The MAC Address (Media-Access-Control-
Address) is stored in the hardware for each
controller. Each controller can thus be identified
uniquely in a network. In some networks the
MAC address must be known for operation with
DHCP. Ask your network administrator in case of
difficulties during the connection.

You will find further details in the Chapter Access
via Ethernet, see Chap. 5.2.2.

Fig. 31 Menu Configuration > IP Configuration

If the Apply settings button is clicked, a
confirmation message follows in order to avoid
the IP settings changing inadvertently.
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5.3.3 Firmware Update

1

By updating the calibration is not affected. Newly added parameters are set to their default values.

The controller stores the calibration for a sensor, regardless of a ferromagnetic, non-ferromagnetic or both
materials. The controller needn’t to be calibrated, if the firmware update has been done.

Startl Measurement  Configuration I Infol

Calibration |
| Filename:

IP Configuration

Update

L]

Firmware update

Fig. 32 Menu Configuration > Firmware update

E3 Select with -] the file to be installed.
E3 Click on the update button.

The update takes about 3 minutes. The LED Error flashes. During this time network and the supply voltage at

the controller haven’t to be interrupted.
E3 Restart the browser after the update.
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5.4 Measuring Value Presentation with Ethernet

5.4.1  Web Interface
E3 startthe measuring value display (Measurement) in the horizontal navigation bar.

1 The diagram control and display is loaded in the browser as a Java program and continues to run

independently from the controller (which will also continue to operate separately) and outputs analog
measuring values to current and voltage output.

Start Measurement | Configuration | Info |

Measuring mode Measuring on - dlim) gy
2000
Values to take 13:
Datarate 7200 Hz ~
1800
Fiter hone: ~

Filter width 4 v

1800

Start |

1400

Display mode:
@ scroling © Single frame
1200

Display mode y-axis
& Fulrange  User defined

Hin, () ) Max, (um): [2000 oo

[~ Save data to file

|

800

600

400

200

1 2 3 4 5 i(s)
Save settings |

Load default settings | 1649,49 pm

Fig. 33 Web page Measurement (Distance measurement)

E3 Click on the start button for starting the display of the measurement results.
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Value

Selection
required

Specification
of a value
required

eddyNCDT 3100

Measuring
mode

Measuring on /
Measuring off

Measuring values are transmit continuously in the background with the
parameter Measurement. The graphical description of measuring
values is activated with the start button and stoped with the Stop
button.

Trigger: rising edge /
Trigger: falling edge /

The trigger function accesses a limited number of measuring values
(Parameter values to take), when the condition is fulfilled at
the external trigger input. The trigger function ends either the trigger
function is no longer true or Measuring off is selected as measur-
ing mode.

Gate: high level |
Gate: low level |

The gate function accesses an unlimited number of measuring values,
when the condition is fulfilled. The gate function ends either the gate
function is no longer true or Measuring off is selected as measur-
ing mode.

Value to take

Value 1... 9999

Determines the number of measuring values, which are output during
the trigger function.

Data rate 3600 / 7200 | 14400 Hz Specifies the output frequency of measuring values.
Filter Sliding mean / The filtering in measuring mode Measuring and the Gate function is
Recursive mean / possible.
Median / None
Filter width Value 4,8 ,16, 32 | Number of measuring values at moving and recursive average.
Value 3,57,9 Number of measuring values at median.
Display mode |Scrolling / Single frame Scrolling: displays continuously the measuring values on a running
timeline.
Single frame: If the measuring window is full, the timeline jumps to the
next measuring window area.
Display mode |Full range Scaling of Y-axis from 0 up to end measuring range.
Y-axis User defined Value Values for minimum and maximum measuring value to
be displayed. Message to overrun or lower deviation.
Save data to Value path Saves the measuring values in an ASCII file. Values in micrometer,

file

inclusive two decimal places. It is possible for each measuring mode.
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5.4.2 Triggering and Gate Function
5.4.2.1 Basics

The Ethernet measuring value output on eddyNCDT3100 can be controlled by an external signal (electrical
signal). Only the digital output is affected. The trigger or gate function has no effect on the analog outputs.
Pin 1 on the connector Supply/Output is used an external input, see Chap. 4.6.3. Referring potential is
ground supply.

5.4.2.2 Types

The Ethernet measuring value output in trigger mode or gate function can be controlled over the edge as well
as via the level of the signal. As conditions are implemented:

- Rising edge (edge positive),

- Falling edge (edge negative),

- Level high (level H) or

- Level low (level L).

You can specify the conditions (edge or level) via the web interface, see Fig. 33, or by command, see Chap.
A2.

Edge triggering
U I/\ The previously set number of measuring values is transmitted via
t the Ethernet interface after the trigge'r edge. The edge triggering
N : : : > does not support an averaging function.
Dy : :
e |
> Fig. 34 Trigger edge LH (above) and output signal (below)

Gate function, level

U ll\ So long measuring values are transmitted via the Ethernet inter-
face (,gate”), as the level condition is fulfilled.

v

A\
Do

v

Fig. 35 Trigger edge LH (above) and output signal (below)
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5.4.3 Averaging
The web interface is programmed ex factory with the default “no averaging”, i.e, without averaging. Averaging
has no effect on linearity.

Averaging methods in web interface are:
- Moving average,

- Recursive average and

- Median

implemented.

The purpose af averaging is to:

- Improve the resolution

- Eliminate signal spikes

- “Smooth out” the signal.

You can specify the conditions (averaging method and averaging number) via the web interface, see Fig. 33,
or by command, see Chap. A 2.

The set averaging method and the averaging number can be saved in the web interface.

5.4.3.1 Averaging Number

The averaging number indicates on how many successive measuring values is averaged, before the measur-
ing values are output. The averaging does not affect the data rate.

5.4.3.2 Moving Average

The selected number N of successive measuring values (window width) is used to generate the arithmetic
average value M on the basis of the following formula:

N MV = Measuring value
Z MV (k) N = Averaging number
k=1 k = Running index (in window)
Mgl = N M, = Averaging value respectively output value

Each new measuring value is added and the first (oldest) measuring value from the averaging process (from
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fhe window) taken out again. This results in short transient recovery times for jumps in measurement values.
Example: N = 4

.. 0, 1% -1 2’% Measuring values
W = M, (n) W =M, (n+1)  Output value

The output of the first averaging value is effected, if N measuring values are available. The data rate remains.
Standard values for N: 4, 8, 16, 32 measuring values (window width).

5.4.3.3 Recursive Averaging Value
Each new measuring value MV(n) is added, as a weighted value, to the sum of the previous averaging values

M (0-1) MV = Measuring value
M _ MV (n) + (N-1) X Myek (n-1) N = Averaging number
rek (n) = N n = Measuring value index
M . = Averaging value respectively output value

The recursive average permits a high degree of smoothing of the measurement values. However, it requires
extremely long transient recovery times for steps in measurement values. The recursive average shows low-
pass behaviour. The data rate remains. Standard values for N: 4, 8, 16, 32 measuring values (window width).

5.4.3.4 Median

A median value is formed from a preselected number of measurements. The incoming measuring values
(8,5, 7 or 9) are sorted after each measurement as well. Then, the average value is provided as the median
value. When creating a median in the web interface, 3, 5, 7 or 9 measuring values are taken into account,
which means there is no Median 1. This means that individual interference pulses can be suppressed. How-
ever, smoothing of the measurement curves is not very strong.

..0124513 i . ; -
Example from five measuring 124919, — Sorted measuring values: 12[3]4 5 Median, =3

values ..1245135 —> Sorted measuring values: 1 3[4/55 Median,,, = 4
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5.4.4 Saving Measuring Values

Start Measurement | Canfiguration | Info |

Measuring mode ITrigger: rising edge ;I
Yalues ko kake I EDDﬁ
Datarate |3800 He ]
Filker INnne LI
Filter width B |
Stark |
Display mode:
%+ Scrolling " Single Frame

Display mode w-axis:

% Full range { User defined

rin. ) IIII Ma, (pmd: (2000

[+ Save data ta file

INCDT'I,EddyNCDT J100MMeasuring values

The controller can save the measuring values for all
measuring types in an ASCII file.

Format: Values in micrometer inclusive two decimal
places.

E3 Set the checkbox in Save data to file.
E3 Select the location for the file with .

E3 Click onthe start/Stop button, in order to start
or to stop recording.

File size: Depending on the data rate and the time, in
which the measuring values are recorded.
Example:

Data rate = 3600 values/sec, time = 10 sec, Number of
characters = max. 10 per value (inclusive comma, CR
and LF)

Calculation:
3600 values/sec * 10 sec = 36.000 values
File size:

36.000 values * 10 characters/value * 8 Bit/characters =
360 kbyte
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5.5 Info

Startl Measurementl Configuration Info

eddyNCDT 3100

Configuration- and Measurement Software
Build 2459

(2011-09-28 08:37:02 MESZ)

Wicro-Epsilan Messtechnik GmbH & Ca. K&
Koenigbacher Strasse 15

D-94496 Orkenburg

Germany

Phone: +49 8542 [ 168 -0
Fax: +49 8542 [ 168 - 90

E-Mail: info@micro-epsilon.com

Inkernet: v, micro-epsilon, com

Controller

Article number:
Serial number:
Revision indes:
Option:

Software version:

MAC Address:

[+1a7a11

[04a

[00-20-44-63-CF-A6

Temperature: fa6.25 °C
Device name

JloT3t00] apply |
Sensor

Article number: |z700017
Setial number: |1016
Revision inde:: IA
Option: |D

Type of sensor: IEPSZ
Length of cable in cm: |SDD
Temperature: |25.50 “iC

The Info menu contains information
about the controller and the con-
nected sensor such as the software
version or the sensors operating
temperature.

The values of the fields are deter-
mined when calling the function
and not updated continuously.

The Device name can be as-
signed individually and can contain
max. 32 characters.

The Device name is saved in the
EEPROM of the controller.
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6. 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 opera-
tion manual are to be taken as authoritative.

7. Service, Repair

In the event of a defect on the controller, sensor or sensor MICRO-EPSILON MESSTECHNIK
cable, the parts concerned must be sent back for repair or GmbH & Co. KG

replacement. In the case of faults the cause of which is not Koénigbacher Strasse 15

clearly identifiable, the whole measuring system must be 94496 Ortenburg / Germany

sent back to

Tel. +49 (0) 8542/ 168-0

Fax +49 (0) 8542 / 168-90
e-mail info@micro-epsilon.de
www.micro-epsilon.com

8. Decommissioning, Disposal

E3 Disconnect the sensor, supply and output cable on controller.

The eddyNCDT 3100 is produced according to the directive 2002/95/EC “RoHS*, The disposal is done ac-
cording to the legal regulations (see directive 2002/96/EC).
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Appendix
A1 Accessories
MC25D Digital micrometer calibration device, setting range 0 - 25 mm,
adjustable zero, for all sensors
PS2020 Power supply unit (DIN-rail mounting), output 24 VDC/2.5 A, input 230 VAC
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A2 Ethernet Interface

A21 General

You can also read out the measuring values in digital form via the Ethernet interface. For this purpose use the
integrated web interface or your own program.

Micro-Epsilon supports you with the driver MEDAQLIb, that contains all commands for the eddyNCDT 3100.
You will find further informations in the Internet at www.micro-epsilon.com/software “Standard applications >
MEDAQIib*.

A22 Hardware, Interface

To use the Ethernet interface, the eddyNCDT 3100 must be connected with a free Ethernet interface on the
PC.

E3 Connect the eddyNCDT 3100 with a free Ethernet interface on PC. For this purpose use the network
cable included in delivery.

You need a defined IP address of the network interface card in the PC for a connection with the eddyNCDT
3100. Change to the system control\network connections. If necessary, create a new LAN connection. For
this purpose ask your network administrator.

=3 = =]
L d @ » Control Panel » Metwork and Internet » Network Connections » - |+ Search Network Connections
f + »

File Edit View |00 Advanced Help

Organize ¥ Disable this network device  Diagnose this connection Rename this connection  View status of this connection  » = 0 @

=~ | Blustooth-Netzwerkverbindung =/ Drahtlosnetzwerkverbindung
Met connected Net connected
X 63 Bluetooth-Gerst (PAN) 9 2lll Intel(R) PRO/Wireless 220086 Net...

= | LAN-Verbindung
Netzwerk
G Broadcom Netitreme-Gigabit-Et...

Fig. 36 LAN connection of a PC

E2 Define the following address in the properties of the LAN connection:
IP address: 169.254.3.1 / subnet mask: 255.255.0.0
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General

Connection
IPv4 Connectivity: Internet
IPvE Connectivity: Mo network access
Medis State: Enabled
Duration: 00:44:02
Speed: 1.0 Gbps
Activity
Sent — g ——  Received
Bytes: 132,409,332

E3 Select “Properties®

eddyNCDT 3100

MNetworking Shﬁ

Connect using:

‘ E Broadzom MetXtreme-Gigabit-Ethemet

This connection uses the following items:

[ Corfgre.. |

% Client for Microsoft Networks

Bl 0105 Packet Scheduler

S File: and Printer Sharing for Microsoft Networks
& |ntemet Protocol Version § (TCP/IPvE)
B |temet P ion 4 (TCP/IPv4)
wba Link-Layer Topology Discovery Mapper |70 Driver
i Link-Layer Topology Discovery Responder

Description

wide area network protocol that provides communication
across diverse interconnected networks.

Install.... Uninstall Properties.

Transmission Contral Protocol/Intemet Protocol. The default

QK Cancel

E3 Select ,Internet Protocol (TCP/IP) > Properties*
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eddyNCDT 3100

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

btain an IP address automatically
s the following IP address:

IP address: 169 .254. 3 . 1
Subnet mask: 255,255, 0 . 0
Default gateway: 169 .254. 3 . 1

Obtain DMS server address automatically
1@ Use the following DNS server addresses:
Preferred DMS server:

Alternate DNS server:

Validate settings upon exit

(S 4 (TCP/Pwd) Propetics ERr< | The IP address of the Contrqller is factory set tp
== 169.254.3.100 and the port is set to 10001. This can be
General

changed at any time:

- through web interface, see Chap. 5.3.2. Among other
things here can also assigned a host name for the de-
vice and the DHCP service can be activated,

- with the software “Lantronix Device Installer®,

- by a firmware update, see Chap. 5.3.3.
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A23 Commands
A23.1 General
As soon as a $ character is received, the controller sends no more measuring values.

After the reply has been sent, the controller starts again to send measuring values (applies for the measuring

mode Measuring on).

The commands are transmitted in the ASCII format; measuring values are transmitted in binary code.

A timeout is reached about 2 s after the last character input.

Several successive various parameters, for example with command STS, are separated by semicolon

Commands must end with <CR> or <CRLF>.

When the system starts and in case of a change or disconnecting and re-connecting a sensor, $CST, $STS

and $SET must be queried initially by the WIPort in this order for setting the right buttons or displays.

Should the controller be still in Calibration State ($CST) 1 after connecting the sensor, possible errors on

EEPROM (for example wrong datas) or the measurement chain configuration can be displayed by an error

query.

For the calibration ($SMR, $EMR, $MMR) applies:

- After each of the three commands $BSY must be queried first until the reply conforms 255. Therewith the
calibration step is completed.

- Then the calibration state $CST and an error query should be performed with $ERR in order to activate the
buttons for the calibration and to detect and display calibration errors.
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A23.2 Commands
ASCIl command | ASCII reply DT3100 Description
$SRA0<CR> $SRAOOK<CR><LF> |Set Samplerate0 Data rate 3600 SPS
$SRA1<CR> $SRA10OK<CR><LF> |Set Samplerate1 Data rate 7200 SPS
$SRA2<CR> $SRA20K<CR><LF> |Set Samplerate2 Data rate 14400 SPS
$SRA?<CR> $SRA?20K<CR><LF> |Samplerate? Data rate request
$AVTO<CR> $AVTOOK<CR><LF> |Averaging Type 0 Averaging from
$AVT1<CR> $AVT10OK<CR><LF> |Averaging Type 1 Averaging type ,moving average”
$AVT2<CR> $AVT20K<CR><LF> Averaging Type 2 Averaging type ,recursive average“
$AVT3<CR> $AVT3OK<CR><LF> Averaging Type 3 Averaging type ,Median“; changes the
data rate by a factor set, for example, at
SRA=2, AVT=3 and AVN=5 results in a
data rate of 2880 SPS
$AVT?<CR> $AVT?nOK<CR><LF> |Averaging Type? Averaging type request
$AVNO<CR> $AVN1OK<CR><LF> |Averaging Number 0 | Averaging number for moving and recur-
sive average = 4; for Median = 3
$AVN1<CR> $AVN20OK<CR><LF> |Averaging Number 1 | Averaging number for moving and recur-
sive average = 8; for Median = 5
$AVN2<CR> $AVN3OK<CR><LF> |Averaging Number 2 | Averaging number for moving and recur-
sive average = 16; for Median = 7
$AVN3<CR> $AVNAOK<CR><LF> | Averaging Number 3 | Averaging number for moving and recur-
sive average = 32; for Median = 9
$AVN? <CR> $AVN?nOK<CR><LF> |Averaging Number? |Averaging number request
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ASCIl command

ASCII reply DT3100

Description

$VTTn<CR> $VTTNOK<CR><LF> Values To Take n=Number of measuring values as
maximal 4-digit number (from 1 up to
9999), with or without leading zeros
$VTT?<CR> SVTT?100K<CR><LF> |Values To Take? Number of measuring values request
(values to take); here, for example,
10 values (without leading zeros)
$MMDO<CR> |$MMDOOK<CR><LF> |Measuring mode: no |Receive no measuring values
measuring
$MMD1<CR> |$MMD10OK<CR><LF> |Measuring mode: Receive continuous measuring values
continuous transmis-
sion
$MMD2<CR> |$MMD20K<CR><LF> | Trigger on rising Admission of a number of measuring
edge values set by $VTT at rising edge with
set data rate
$MMD3<CR> |$MMD3OK<CR><LF> |Trigger on falling Admission of a number of measuring
edge values set by $VTT at falling edge with
set data rate
$MMD4<CR> |$MMD40OK<CR><LF> |Gate function at high | Admission of measuring values with
level the set data rate as long as a high
level is on the trigger input
$MMD5<CR> |$MMD50K<CR><LF> |Gate function atlow |Admission of measuring values with
level the set data rate as long as a low level
is on the trigger input
$MMD?<CR> | $MMD?nOK<CR><LF> |Measuring mode? Request measuring mode
$GMD<CR> $GMDOK<CR><LF> Get Measured Data | Read out a single measuring value;

Measuring values in bina-
ry form (see data format
of measuring values)

distance in um = measuring value /
65535 * (EMR in um - SMR in um)
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ASCII command | ASCII reply DT3100

Description

$CST<CR> $CSTNOK<CR><LF>

Calibration State

Outputs the current status of the three-
point calibration or the sensor detection,
n=0upto6.

$TARN<CR> $TARNOK<CR> <LF>

Target '

Selection of target material, no combina-
tions possible (only single bits selectable)
1 = ferromagnetic (iron)

2 = not ferromagnetic (aluminum)

4 = customized 1 (iron 2)

8 = customized 2 (aluminum 2)

$TAR?<CR> $TAR?40K<CR><LF>

Target?

Request of a set target material (here bit 2
= customized 1)

$ETFM<CR> $ETFMOK<CR><LF>

Edit Text Field

Content of the text field; m = maximum 32
characters long

$ETF?<CR> $ETF?mOK<CR><LF>

Edit Text Field?

Request of the editable text field

$SET<CR> $SETMMDn;SRAN;AVTn
;AVNN;VTTa; TARN;ETFm

OK<CR><LF>

Setting

Outputs the current settings of measuring
mode, data rate, Values To Take (without
leading zeros), target selection and the
content of the text field.

a = 1upto9999; m = A until Z in capi-
tal letters; everything each separated by
semicolon.

$SSE<CR> $SSEOK<CR><LF>

Save Setting *

Save settings of trigger mode, data rate
and Values To Take in the internal
EEPROM.

$RSE<CR> $RSEOK<CR><LF>

Read Setting

Read out the settings of trigger mode,
data rate, Values To Take, target selection
and content of text field from the internal
EEPROM.

1) Number of cycles max. 1,000,000!
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ASCIl command | ASCII reply DT3100 Description
$STS<CR> $STSCBLn;ATRNOK | Status Status request:
<CR><LF> - Cable (Factory setting n = 0)
- Available Targets (targets available for selec-
tion n: bit 0 (LSB) = ferromagnetic (iron),
bit 1 = not ferromagnetic (aluminum),
bit 2 = customized 1 (iron 2),
bit 3 = customized 2 (aluminum 2); also fol-
lowing combinations possible: Iron/aluminum,
iron/customized?2, customized1/aluminum,
customizedi/customized2;
bit 7 (MSB) = customized sensor with desig-
nation EPxx-LC". Everything each separated
by semicolon.
$BSY<CR> $BSY..OK Busy Value for progress bar during sensor calibra-
<CR><LF> tion; ..= 0 (0 %) up to 255 (100 %)
$SMRmM<CR> |$SMRmOK Start of Measur- | Sensor calibration: Calibrate start of mea-
<CR><LF> ing Range suring range; optional: m = Information of the
position in um from sensor front
$EMRm<CR> |$EMRmMOK End of Measur- | Sensor calibration: Calibrate end of measuring
<CR><LF> ing Range range; optional: m = Information of position in

um from sensor front;

If the values for SMR and EMR are set apart
more than 100 %, the message
“PARAMETER OUT OF RANGE<CR><LF>*
is output, and “$EMRm*“ must be input with
corrected parameter.

eddyNCDT 3100
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ASCIl command | ASCII reply DT3100 Description
$MMBRmM<CR> | $MMRmMOK Mid of Measur- | Sensor calibration: Calibrate midrange;
<CR><LF> ing Range optional: m = Information of position in um

from sensor front. If m is not specified, ac-
cording to 0 %, 50 % and 100 % are set as
distance.

$ECA<CR> $ECAOK<CR><LF> Exit Calibration |Abort of sensor calibration; The last valid
calibration is loaded, deletes calibration error
(ERR32 and/or ERR64)

$FCA<CR> $FCAOK<CR><LF> Factory Calibra- | Load factory calibration of sensor (Reset sen-

tion sor calibration)
$DSE<CR> $DSEMMDO;SRA2;AVTO; | Default Setting ' | Default settings for measuring mode, data

AVN1;VTT1;TARnN;
ETFEDITOK<CR><LF>

rate, Values To Take, n: depending on avail-
able target

$ERR<CR>

$ERR....OK<CR><LF>

Error

Error output: Number between 0 and 2 16-1
1 = Error sensor calibration: Poti at lower
stop

2 = Error sensor calibration: Poti at upper
stop

4 = Error sensor calibration: Other errors

8 = a wire line short-circuited

16 = no sensor-/cable-EEPROM or a wire
lineon +5V

32 = Error when reading the sensor-/cable-
EEPROM’s

64 = more than three sensor-/cable-
EEPROM’s

128 = erroneous data on a sensor-/cable-
EEPROM

256 = erroneous data on an internal EE-
PROM

Bit 9 up to 15 (MSB) = not used

1) Number of cycles max. 1.000.000!
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ASCIl command | ASCII reply DT3100 Description

$IND<CR> $INDSN........;PC........ Index |Reading the index of controller: Serial number (num-
RIX; SWuuw Opn NMmOK ber between 0 and 2 ™ 32-1 without leading zeros),
<CR><LF> product code (number between 0 and 2™ 32-1

without leading zeros), revision index, software ver-
sion (format: u.uw), option, name (designation of the
controller).
u=0upto9;w=auntilzinlowercase;n =0

up to 99; X = A until Z in capitals; m = maximum

32 characters long; everything each separated by

semicolon.
$SEN<CR> $SENSN........ ;PC....; Sensor |Index of sensor: Serial number (number between 0
RIX;OPn;NMxyy;Lm; and 2~ 32-1 without leading zeros), product code
SMRm;MMRm; (number between 0 and 2~ 32-1 without leading
EMRmMOK zeros), revision index, option, designation of sensor
<CR><LF> in 3 ASCII characters (x = ,S* or ,U“, y = ,0“up to

»9“ or spaces), length of integrated cable in 10 cm,
start of measuring range (um), midrange (um), end
of measuring range (um).
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ASCIl command

ASCII reply DT3100

Description

$GCT<CR> $GCTmOK Get Controller Tempera- | Readout of the controller tempera-
<CR><LF> ture ture in 0.25 °C steps from -55 °C
up to +125 °C (without leading
zeros, decimal separator is ,,..“),
for example m = 30.25
$GST<CR> $GSTmOK Get Sensor Temperature | Readout of sensor temperature
<CR><LF> in 0.25 °C steps (without leading

zeros, decimal separator is ,,.“), for
example m = 30.25

$WPTmMm;m;m<CR>

$WPTm;m;mOK

Write Potentiometer

Describe and set the potentiometer

<CR><LF> positions in the order: DA_Null,
DA_Gain and DA _Lin
(m =1 up to 4095)
$RPT<CR> $RPTmM;m;mOK Read Potentiometer Readout the potentiometer
<CR><LF> positions in the order: DA_Null,
DA_Gain and DA_Lin (m = 1 up to
4095)
$DSC<CR> $DSCmOK Detect Sensor Change | Restore a flag, that displays, if the
<CR><LF> sensor has been disconnected or

changed; the flag remains set up
to the query of flag with this com-
mand and will be deleted by the
query.

m=0: Sensor was not discon-
nected;

m=1: Sensor was disconnected
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A23.3 Messages

ASCII reply DT3100

Description

(ECHO)+3$UNKNOWN COMMAND <CR> <LF>

Unknown command

$WRONG TARGET<CR><LF>

Wrong target selected (target not available)

$PARAMETER OUT OF RANGE<CR><LF>

Parameter out of valid range

$WRONG PARAMETER<CR> <LF>

Wrong parameter

$SETTING NOT AVALIABLE<CR> <LF>

Setting not possible

$NO SENSOR<CR><LF>

No sensor connected

SWRONG STATE<CR><LF>

Wrong Calibration State

$TIMEOUT<CR><LF> Timeout when input command
A24 Data Format of Measuring Values
Output value 1/ 2:
MSB LSB
Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit 0
L-Byte 0 0 D5 D4 D3 D2 D1 DO
M-Byte 0 1 D11 D10 D9 D8 D7 D6
H-Byte 1 0 X 0 D15 D14 D13 D12

eddyNCDT 3100
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A3 HyperTerminal

Enter a name and choose anicon for the connection;

Mame:
| eddyNCDT 3100

lzon:

Cancel |

“ eddyNCDT 3100

Enter detailz for the phone number that you want to dial:

Country/reqion: IGerman_l,l [43) j

Area code: IS

Phaone number: I

Contect uzing: |COM1 j

Cam1

eddyNCDT 3100

You can receive data via the Ethernet interface and

configure the controller with the default program Hy-

perTerminal®. All you need is a free Ethernet interface

on your PC and the desribed commands, see Chap.

A2

E3 Connect the controller with a free Ethernet inter-
face on PC.

E3 Start the program HyperTerminal® (Menu Start
> Programs > Accessory >Communication >
HyperTerminal)

E3 Type in the name of the connection an click on
the OK button.

E3 Select the interface TCP/IP (Winsock) and
click on the OK button.
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2] x| E3 Define the following interface parameters:

- Host address: 169.254.3.100
- Port number: 10001

EX Finally click on the ox button.

@ cddNCDT 2100

Enter detailz for the host that you want to call;

Host address: I'I £9.254.3.100

Fart number; I'I oa|

Connect using: ITEF',"IF' [Winzock) j

Ok I Cancel |

#3100 - HyperTerminal ) 1Ol x|
File Edit Wew Cal Transfer Help

=
OKBK1KOKOK1KOK1K1KOK1K1K1KOK1K1K1K/KOK1KOKOKBKDKOKOKOKBKBKKOD
$SRAOOK
|Conrected 00:02:25 [vTsz [Tcpyir [SCROLL [CAPS  |wuM  [Capture  [Print echa 4

Fig. 37 User surface in terminal operation

*  Acurrently entered command will only be displayed if “Local echo* is enabled. This function can be ac-
1 cessed via file menu File > Properties > “Settings” tag > ASCII Setup.

E3 Save finally, unless performed earlier, the current hyperterminal configuration. For more convenience

you don’t have to reconfigure the interface for each new hyperterminal session.
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