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Trimmer	 Setting

Zero: 	 Shifts the output signal in negative direction to left.

Lin: 	 Reduce the quadrate component by turning the trimmer to left.

Gain: 	 Reduce the characteristic line slope by turning the trimmer to left.

Lin and Gain only are active by insulating measurement.

Position 1

Position 2

Choice of target

Choose with a slide switch between conducting and noncon-
ducting target.

In position 2 zero point setting with the zero trim-pot is active 
only. Gain is set to 0 up to 10 V through the whole measuring 
range.

Position 1 (Insulator), non-conducting

Position 2 (Metal), conducting

Electronics in the controllerFig. 17: 
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Calibration with Metal Targets5.3	

Preconditions:
Specific resistance of the target < 1 kΩcm.--
Slide switch on the demodulator in position 2, see Fig. 17.--

For metallic targets the demodulator´s linearization function is switched off since a linear characteristic is 
already available automatically on account of the measuring principle and sensor construction.

The measuring device is set to a sensitivity of 10 Volts corresponding to the measuring range of each sensor 
model.

The electrical zero point can be set across the whole measuring range with the .zero. potentiometer of the 
demodulator module. The start of the measuring range (= mechanical zero point) is on the front face of the 
sensor.

A tilted sensor or measuring object results in a reduced measuring range and zero point shifting according to 
the tilting.

Curved target surfaces cause linearity reductions if the distance between the sensor and the target is small.

Also with small target surfaces losses in linearity and sensibility occur.

Extension of the measuring range:

The sensor measuring ranges by metal measurement can be extended considerably (by a factor of 2-3) with 
some loss in linearity and sensitivity.

	 To do this, move the slide switch on the demodulator board to position 1. 

	 Make the necessary linearity adjustment as discribed in Chap. 5.4.

In step 1 here the following potentiometer setting is assumed:
zero:	 right stop--
gain:	 left stop--
linearity:	 right stop--
	 Carry out the complete calibration up to step 4.
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Linearity Adjustment and Calibration with Insulator Targets5.4	

Preconditions:
Specific resistance of the target > 10 -- 6 Ωcm.
Slide switch on the demodulator in position 1--

The measuring channel must be individually linearized and calibrated prior to measurements against insu-
lator targets. Adjustment takes place at defined distances which are prescribed by a reference. A special 
micrometer calibration device with a non-rotating micrometer spindle (for example MC25 from MICRO-EPSI-
LON) has proved to be particularly suitable. Spacer discs are not suitable.

The following parameters influence the calibration. Later operating conditions should be simulated as accu-
rately as possible for the calibration. If one of these parameter changes, recalibration is recommended:

Resistivity of the target--
Dielectric constant of the target--
Shape and thickness of the insulator--
With thin targets, metal behind the target may influence the propagation of the field lines.--

The greater the relative dielectric constant, the higher is the sensitivity of the measurement system.

Step 1:

Settings: .zero. right stop, .gain. middle, .linearity. middle

  Record the measuring curve of the sensor at least  
        10 points.

  Choose a range of low and as constant as possible  
        curvature from this curve and determine the points: 
        - A Start of measuring range 
        - B Centre of measuring range 
        - C End of measuring range

The output signal at point C should not exceed 10 V in the 
chosen measuring range. If necessary, the sensitivity can 
be reduced with the .gain. potentiometer.

A

B

C

B-A

C-B

C-A

Signal

Displacement

Define the active measuring rangeFig. 18: 
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Step 2: Linearity

The measured value differences B-A and C-B are calculated from the fixed measuring points A B C and 
compared with each other. The setting of the .linearity. potentiometer is now altered until B-A and C-B are 
identical.

If the setting is not valid, you can do the following:
	 Add with the trimmer .linearity. a quadratic component to the characteristic, which compensates the 

physical not linear element of insulators.

In position zero (left stop) no quadratic component is added. 
	 If the value C exceeds 10 V reduce the sensitivity (.gain.).

If the .linearity. potentiometer is at the stop and B-A and C-B are still not equal, points A and C have probably 
been badly chosen. 

	 Start again with step 1.

Step 3: Sensitivity
	 In order to set a practicable sensitivity, first form the signal difference C-A and select a sensitivity which 

matches the measuring range (for example 1 V/mm). 

	 Calculate the required measured value C’ and set the distance point C.

C’  = C            
E

(C - A)

E ... desired signal span point A to C

C ... signal value at distance point C

A ... signal value at distance point A

If C’ is not more than 10 V, set it with the .gain. potentiometer.

As a final check, run through the whole measuring curve and document it.
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Step 4: Zero point

The electrical zero point can now be shifted without af-
fecting the linearity and sensitivity.

Sensor

Ta
rg

et

0

1/1

S
ig

na
l

0 1/10.5
Measuring range

Signal behaviour of the output voltageFig. 19: 

Changing Limit Frequency5.5	

The controller operates with a limit frequency of 8 kHz (factory setting). In the case that the limit frequency 
is reduced, the output signal is filtered more efficiently and the resolution is therefore improved. At the same 
time the dynamic of the system is reduced.

Procedure for changing the limit fre-
quency:

	 Open the controller.

	 Set the requested limit frequency us-
ing the micro-switch, see Fig. 20.

	 Close the controller.

Limit frequencyFig. 20: 
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Measurement6.	

With the capaNCDT either the deflection or the compensation method of measurement can be applied.
Deflection method--  for fast events, tolerance monitoring and for insulators:

Put the zero point in the centre of the measuring range, the output signal is then in proportion to the distance. 
Fast events are displayed on a suitable external recorder (oscilloscope, recorder, transient recorder).

Compensation method -- for constant or slowly changing distances.

Compensation is carried out with the .zero. potentiometer until the output signal is 0 Volt. Sensitivity is not 
affected by doing this.

Operation Maintenance7.	

Please take care of the following:
	 Make sure that the sensor surface is always clean.  

	 Switch off the power supply before cleaning.

	 Clean with a damp cloth; then rub the sensor surface dry.

Changing the target or very long operating times can lead to slight reductions in the operating quality (long 
term errors). These can be eliminated by recalibration (see Chap. 5.3, 5.4).

	 Disconnect the power supply before touching the sensor surface. 
>> Static discharge 

Danger of injury>>

In the event of a defect in the controller, the sensor or the sensor cable, the parts concerned must be sent 
back for repair or replacement. In the case of faults the cause of which is not clearly identifiable, the whole 
measuring system must be sent back for repair or replacement to

MICRO-EPSILON MESSTECHNIK GmbH & Co. KG
Königbacher Straße 15 
94496 Ortenburg
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Warranty8.	

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 warranteed, are accepted.

Micro-Epsilon will specifically not be responsible for eventual consequential damage. The terms of the pur-
chasing contract apply in full.

Micro-Epsilon always strives to supply the customers with the finest and most advanced equipment. 

Development and refinement is therefore performed continuously and the right to design changes without 
prior notice is accordingly reserved. 

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

Decommissioning, Disposal9.	
	 Disconnect the cable for electrical power and output signal on the controller.

	 Disconnect the cable between sensor and controller.

The capaNCDT6300/6310 is produced according to the directive 2002/95/EC („RoHS“).

	 Do the disposal according to the legal regulations (see directive 2002/96/EC).
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Accessories, Service10.	

Accessories

MC2.5 	 Micrometer calibration fixture, range 0-2.5 mm / 0-0.1 inch, division 1 µm  
	 for sensors CS005 ... CS2	

MC25D 	 Digital micrometer calibration fixture,  
	 Range 0-25 mm / 0-1 inch,  
	 adjustable offset (zero), for all sensors

PC3/8	 Power and output cable, 3 m (9.84 ft) length, 8-wire 

CSP 301	 Digital signal processing unit with display for synchronous processing of two channels

SCAC3/4	 Output cable for multi-channel operation necessary

PSCC30	 Supply- / synchronization cable for multi-channel operation necessary

SWH	 Vacuum feed through
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Service

Function and linearity check-out, inclusive 11-point-protocoll with grafic and post-calibration.



MICRO-EPSILON MESSTECHNIK GmbH & Co. KG

Königbacher Str. 15 · 94496 Ortenburg / Deutschland

Tel. +49 (0) 8542 / 168-0 · Fax +49 (0) 8542 / 168-90

info@micro-epsilon.de · www.micro-epsilon.de

X9751161-A031050HDR

*X9751161-A03*


