
More Precision.
capaNCDT
High resolution capacitive displacement sensors and systems.















8 High resolution measurement system

System structure
The capaNCDT 6500 can be used for multi-channel operation and is modular in its design. Up to 
eight sensors can be connected to the signal conditioning electronics (Euro-size cards) via a pre-
amplifier module.
For the DL6500 version, the pre-amplifier is integrated in the housing and is used for cable lengths 
up to 4m. For cable lengths above 4m, the DL6510 version is used together with an external pre-
amplifier CP6001 or CPM6011. 

A measuring system with n measurement channels consists of:
1. controller RS6500 with power supply, display, ethernet, oscillator and analog output
2. n x demodulator modules DL6510 (DL6500 with integral pre-amplifier)
3. n x pre-amplifier connecting cables
4. n x pre-amplifier modules CP6001
5. n x sensor cables
6. n x sensors

DL6510: One item of position 2 to 6 is needed for each channel.
DL6500: One item of position 2, 5 and 6 is needed for each channel.
In the case of a distance from the sensor to the controller > 4m,
a DL6510 demodulator with external pre-amplifier must be used.
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capaNCDT 6500

- Multi-channel system

- Sub-nanometre precision resolution

- Virtually independent of temperature

- Material-independent for 
conductive materials

- As benchtop unit and as card carrier 
for a 19-inch format

- Also measures against insulators

- Integrated calculation function for 
thickness measurements

- Numerous filters, averaging, trigger 
functions, measured value storage, digital 
linearisation

- Suitable for all sensors
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DL6500/6510 front cover

DL6510:
connector CP6001

LED: offset

LED: status

BNC: analog output

DL 6500:
connector sensor

LED: range

Poti: gain

Poti: lin
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Controller RS6500 8-channel rack Controller RS6500C 2-channel rack
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CP6001 capacitive pre-amplifier

CPM6011 capacitive pre-amplifier

Mounting adapter CP6001
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High resolution measurement system capaNCDT 6500

Sensor cable
Sensor and pre-amplifier are connected using a 
special, double-shielded sensor cable. The cables 
are also available in lengths up to 4m; however, this 
requires special tuning of the pre-amplifier.





12 Single channel system for dynamic measurements

System structure
capaNCDT 6350 is a single-channel measurement system with modular designed signal conditio-
ning electronics installed in an aluminium housing. The sensor operates using a high power DSP 
(Digital Signal Processor) and achieves up to 50kHz (-3dB) bandwidth at the analogue output. The 
capaNCDT 6350 series is used for demanding measurement tasks and can be used with nearly all 
capaNCDT sensors.
The system can be adjusted to suit particular target geometries using special tuning.

A measuring system consists of:
- capacitive displacement sensor
- sensor cable 
- signal conditioning electronics

Accessories:
- power supply cable and signal output cable
- power supply
- synchronisation cable

Block diagram
Controller DT 6350
Power supply: 24 VDC
Ouput: 0-10 V

oscillator

signal

8 pin
connector

24 VDC 

demodulator

fosz.
250 kHz

sensor
cable

DSP

sensor

- One of the fastest capacitive controllers 
in the world, ideal for the measurement  
of high dynamic processes

- Bandwidth 50kHz

- High functionality due to integrated DSP

- High zero point stability & accuracy

- Unmatched temperature stability

- Simple measuring range change  
(50 / 100 / 200 %) using DIP switch 

- Selectable cable length (0.5 / 1 / 2m)  
without recalibration

capaNCDT 6350
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- Nano resolution

- High zero point stability & accuracy

- Unmatched temperature stability

- Any target, also insulator measurement

- Measuring system for high requirements

- Suitable for all sensors

- Robust design

High resolution capacitive measurement system capaNCDT 6300/6310

Special tuning
Special tuning is required for cable lengths 
above 1m (standard cable length is 1m)

Pre-amplifier CP6001

System structure
capaNCDT 6300/6310 is a single-channel system with modular designed signal conditioning elect-
ronics installed in an aluminium housing. Using three-point linearisation, the user can also compen-
sate  on site for insulator materials. The pre-amplifier for the 6300 series is integrated in the control-
ler. An external pre-amplifier is used for the 6310 series whereby the cable length can be extended 
up to 20m, enabling very large distances between sensor and controller. The capaNCDT 6300/6310 
series is used for demanding measurement tasks and can be used with all capaNCDT sensors.

A measuring system consists of:
- capacitive displacement sensor
- sensor cable
- signal conditioning electronics

Accessories:
- power supply cable
- power supply
- synchronisation cable
- signal output cable

Block diagram

oscillator

demodulator preamplifier sensor

f
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z
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8-pin
socket

signal

±15 VDC

Controller: DT6310
Power supply: ±15 VDC
Output:  0-10 V 
 4-20 mA

preamplifier
cable

Extended cable length
up to 25 m via operation
with preamplifier CP6001  

sensor cable

Controller:  DT6300
Power supply: ±15 VDC
Output: 0-10 V
 4-20 mA

oscillator

demodulator preamplifier
CP6001 sensor

f
31
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z

 o
sz

 

8-pin
socket

signal

±15 VDC

sensor cable





16 Compact single channel system for precise measurements

- High temperature stability

- Nanometre repeatability

- Suitable for all conductive materials

- Can be synchronised for  
non-grounded targets

- 24V (9 – 36V) standard power supply  
for industrial applications

- Suitable for practically all sensors

System structure
capaNCDT 6100 is a compact single-channel system consisting of the capacitive displacement 
sensor, the sensor cable and the controller. Using the 2-point linearisation, the user can also carry 
out compensation on-site which takes account of the individual installation conditions. With the 
possible power supply between 9 – 36 V, the system can also be operated in passenger cars or 
trucks. The capaNCDT 6100 provides an outstanding price/performance ratio and is very well sui-
ted for common measuring tasks. This system provides high flexibility as it can be operated with 
practically all capaNCDT sensors.

A measuring system consists of:
- capacitive displacement sensor
- sensor cable
- controller

Accessories:
- power supply cable
- power supply
- synchronisation cable

Block diagram
Power supply: 24 VDC, (9-36 VDC) ±15 VDC 
Output: 0-10 V

8 pin 
socket

±15V (option) fOSZ 31kHz

±24V

oscillator
DC/DC
converter

demodulator preamplifier

sensorsensor
cable

capaNCDT 6100





18 Compact single channel system for OEM integration

System structure
The capaNCDT capacitive measuring system is 
a single-channel system that uses SMD tech-
nology with integrated sensor connection cable 
and is specially developed for integration with 
machines and systems. The extremely com-
pact design and economical price are intended 
for OEM applications. All electrically conducting 
materials can be used as targets. The capaci-
tive measuring principle ensures high stability, 
high accuracy and precise measurements. 
Typical applications are found in positioning, 
wear measurements, gap measurements, dis-
placement, roundness and others. 
The compact design of the controller enables 
space-saving installations in restricted spaces. 
Furthermore, the measuring system requires an 
extremely low supply current.
For this reason, the system also runs by a bat-
tery.

A measuring system consists of:
- Controller DT6019 with integrated cable
- Sensor with female connector 

(except CS005)

- Smallest capacitive controller in the world

- Low power consumption

- Extreme stability

signal

terminal
block

±15V

oszillator

demodulator preamplifier

sensor

Block diagram
Power supply: ±12 VDC ... ±18VDC
Output: 0-10 V

capaNCDT 6019
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Sensor cable
Sensor and pre-amplifier electronics are connected using a special, double-
shielded sensor cable. Cable lengths of 2m, 3m or 4m are optionally available 
but require special tuning of the pre-amplifier.

Cable

Connector type C: cable for sensors
CS005 / CS02 / CS05 / CS08

cable length 2x straight connectors 1x straight / 1x 90° connector

 standard 1m CC1C CC1C/90

2m CC2C CC2C/90

3m CC3C CC3C/90

4m CC4C CC4C/90

Connector type B: cable for sensors
CS1 / CS1HP / CS2 / CS3 / CS5 / CS10

cable length 2x straight connectors 1x straight / 1x 90° connector

standard 1m CC1B CC1B/90

2m CC2B CC2B/90

3m CC3B CC3B/90

4m CC4B CC4B/90
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Force effects on the target
Alternating forces between the two electrodes are produced by the electrical field:

Using the example of a CS1 sensor, which is operated using the DT6300/DT6500 system, a force of 
approx. 0.23µN is produced. The force however is dependent on the selection of sensor and elect-
ronics,  not on the sensor’s position over the measuring range. The DT6019/6100 systems operate 
using lower measuring currents, whereby the electrical field and the electrical voltage are lower so 
that the force is only 0.01µN and so measurement without feedback is assumed.

Measurements on spheres and shafts
In practice, it is often necessary to measure curved surfaces. A classic example is shaft runout 
measurements, where a cylindrical target is measured. Compared to a flat target, there are either 
more or less significant measured value deviations depending on the bending radius in doing so. 
This is caused by various effects, e.g. concentration of the field lines at the highest point or a capa-
city increase due to a larger measuring spot. 
In reality, it can be assumed that the bending radius results in a virtual zero point, i.e., the sensor 
value 0 can no longer be achieved. Due to the integrating function of the capacitive senor over 
the measurement surface, the virtual, average measuring plane lies behind the surface line. For 
example, this means that with a 200µm sensor and a roller with an external diameter of 30mm and 
a gap clearance of 20µm, almost 5% more is indicated, i.e. approx 30µm. As this effect can be 
calculated, corresponding characteristics can be calibrated in the evaluation electronics. 

Theoretical zero 
point is in the 
material
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