CDK4000

MagnetoResistive Current Sensor Demoboard

Data sheet and application notes

The CDK4000 Demoboard offers the opportunity to experience the
features and benefits of the CDS4000 current sensors in a quick
and simple manner.

The primary current to be measured can be directly connected via
screwed connections to a busbar or a cable connector. On the
secondary side all signal pins of the CDS4000 sensor are lead
through to screw-type terminals and additional test pins.

Two jumpers can be used to switch between internal and external
references and also between current and voltage output.
All contacts necessary for the adjustment of the overcurrent
detection are provided. An integrated voltage regulator offers the
additional possibility to operate the board using a 5 V to 12 V
supply.

Electrical data

This document is to be used in combination with the data sheet of the
appropriate CDS4000 current sensor. Please check it for more detailed

information. The latest data sheet is available on the internet at
www.sensitec.com.
Symbol Parameter Min. Typ. Max. Unit
Vee Supply voltage 4.75 5 5.25 \Y
+U, Supply voltage (regulator input) 7 - 12 V
Tamb Ambient temperature -25 - +85 °C
Tstg Storage temperature -25 - +85 °C

Absolute maximum ratings

In accordance with the absolute maximum rating system (IEC60134).

Symbol Parameter Min. Max. Unit
Vee Supply voltage -0.3  +7 \Y,
+Up Supply voltage (regulator) -0.3 +12 V
Tamb  Ambient temperature -25 485 °C

Ts Busbar temperature -25 +100 °C

Stresses beyond those listed under “Absolute maximum ratings” may cause
permanent damage to the device. This is a stress rating only and functional
operation of the device at these or any other conditions beyond those indicated in
the operational sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

Handling instructions

= The CDK4000 Demoboard is exclusive designed for evaluating and analyzing
the functions of CDS4000 current sensors and only for utilization under
laboratory conditions.

= Ensure a good thermal connection of primary current conductor. This has a
direct influence on the heat generation in the PCB and thereby the operating
life of the Demoboard.

= The Demoboard is designed for all CDS4000 sensor types in the range up to
150 A nominal current. Please take care not to exceed the permissible peak
current of the appropriate sensor type!
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Features

= Single 5 V power supply

= Integrated voltage regulator up to
12 V power supply

= Reference voltage input / output

= Adjustable overcurrent detection

= Integrated filter for frequency
response adaptation

Advantages
= Very simple handling by usual
connection terminals

= Space allocated for components
needed for overcurrent detection

= Easy switching between current
and voltage output signal

Applications

= Test and evaluation of CDS4000
current sensors under laboratory
conditions
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Wiring diagram
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Fig.1: Wiring diagram of the CDK4000 Demoboard.

Power supplies

The Demoboard provide two termi-
nals for the power supply. On TP9
and TP10 the equipped voltage
regulator can be supplied by 7 to 12
V to ensure a “clean” supply of 5V
for the sensor.

Use TP11 and TP12 for direct
supply with 5 V (x 5% is per-
missible) for testing the influence of
voltage swing on the current sen-
sors output. The sensor is simply
buffered by a 100 nF capacitor C1.

Initial operation

In the factory default condition the
jumper J1 and J2 (see Fig.1) should
be placed for proper operation of
the Demoboard. In this case the
sensor works with the internal
reference voltage and delivers a
voltage output signal over the
300 Q load resistor Rm provided. In
addition the RC-filter corrects the
frequency response. In this configu-
ration the differential sensor signal
on Rm is available on TP3 and TP4.
For a single-ended A/D-conversion
the connections of TP2 and TP3
(GND and V) are recommended.

Scaled output signal (J2)

Jumper J2 selects the kind of output
signal and enables usage of the
RC-filter.
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If the jumper is placed, the sensor
output is engaged to the load resis-
tor Rm and the frequency response
correction is active.

By removing the jumper, the sensor
delivers a current output signal
which  reduces electromagnetic
susceptibility and thus enables the
use of longer signal lines. The RC-
filter is deactivated in that case.
Furthermore with an arbitrary load
resistor the output voltage can be
optimally adapted to increase the
resolution.

External Reference (J1)

Jumper J1 serves to choose an
internal or external reference volt-
age. With the jumper in place, the
internal reference of 2.5 V (£0.01 V)
is used and is also available at TP4.
Other reference levels can be set
with the reference voltage input on
TP1 with a voltage of 1.5 V up to
2.6 V. Besides, make sure to re-
move the jumper J1 to protect your
voltage source from possible dam-
age. Note: For a missing voltage on
Vrefin the reference voltage output
Vrefout is undefined and could de-
liver 0.8 V.

Overcurrent detection (OVC)
The CDS4000 current sensors offer
with OVC a digital comparator out-

put to report primary current over-
loads. The OVC output on TP7 is
pulled low when a user defined
critical current value is exceeded.
The overcurrent detection is adjust-
able for both threshold voltage and
delay time. The overcurrent thres-
hold is set by applying a voltage to
pin 8 (Vset) according to the formula:

Vset = Vietout = loc - Ru - Gy

The potential divider with R1 and
R2 is used to adjust the threshold
for the overcurrent detection. In
consideration of internal 60 kQ in
parallel to R1 the divider calculates
as follows:

Vset = R2
Vrefout R1 - 60 kQ +R
R +60kQ -

with 1.0 kKQ < (R + Rp) < 7.5 kQ
and RjorR;<1.0kQ.

To avoid an unnecessary reaction
of the overcurrent detection in the
event of short spikes or other transi-
ent effects at the primary busbar,
that should not be signalled, the
delay time can be adjusted via the
capacitor Cd:

tg = 0.5 us %SFF)“S or

Cyg=50pF - (tg(us)-0.5ps).
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Pinning

Pin Symbol Parameter

1 Vrefin External reference voltage input @ @
14 13
2 GND  Ground
CDS4000
3 Vout Output voltage f\x i - f/
4 Vet Reference voltage output Kj/ g X \k
Threshold voltage for overcurrent ; o
5 Vset R
detection
6 GND  Ground
7 OVC  Overcurrent detection output
8 GND  Ground i
9 +Up Supply voltage (7...12 V) = fa ué
10 GND Ground TP&@TPE@TP4@TPE@ TP12 TPI@
11 Vece Supply voltage (5 V) @ T MCEEE) @
12 GND  Ground 87654321 1211109
13 lin Primary current input
14 lout Primary current output Fig.2: Connections of a CDK4000 Demoboard.
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Fig.3: Outline of the CDK4000 Demoboard. Tolerance + 0.2 mm unless otherwise specified.
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The CDS4000 product family

The CDS4000 product family offering PCB-mountable THT current sensors from 6 A wup
to 150 A nominal current for various industrial applications. For quickly evaluating these current
sensors the CDK4000 Demoboard is available for every sensor type listed below.

Product lpn (A) lpr (A) Package Demoboard
CDS4006ABC-KA 6 18

CDS4010ABC-KA 10 30

CDS4015ABC-KA 15 45

CDS4025ABC-KA 25 75

CDS4050ABC-KA 50 150

CDS4050ACC-KA 50 150

CDS4100ACC-KA 100 300

CDS4125ACC-KA 125 375 9 d.

CDS4150ACC-KA 150 450 v

Ipn: Nominal primary current (RMS).
Ipr: Measurement range (For 1 s in a 60 s interval; Ry = 300 Q).

Safety notes

Warning!

This sensor shall be used in electric and electronic devices according to applicable standards
and safety requirements. Sensitec’s datasheet and handling instructions must be complied with.
Handling instructions for current sensors are available at www.sensitec.com.

Caution! Risk of electric shock!

When operating the sensor, certain parts, e. g. the primary busbar or the power supply, may
carry hazardous voltage. Ignoring this warning may lead to serious injuries!

Conducting parts of the sensor shall not be accessible after installation.

CDK4000.DSE.03
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General information

Product status

The product is in series production.
Note: The status of the product may have changed since this data sheet was published.
The latest information is available on the internet at www.sensitec.com.

Disclaimer

Sensitec GmbH reserves the right to make changes, without notice, in the products, including
software, described or contained herein in order to improve design and/or performance. Information in
this document is believed to be accurate and reliable. However, Sensitec GmbH does not give any
representations or warranties, expressed or implied, as to the accuracy or completeness of such
information and shall have no liability for the consequences of use of such information. Sensitec
GmbH takes no responsibility for the content in this document if provided by an information source
outside of Sensitec products.

In no event shall Sensitec GmbH be liable for any indirect, incidental, punitive, special or
consequential damages (including but not limited to lost profits, lost savings, business interruption,
costs related to the removal or replacement of any products or rework charges) irrespective the
legal base the claims are based on, including but not limited to tort (including negligence), warranty,
breach of contract, equity or any other legal theory.

Notwithstanding any damages that customer might incur for any reason whatsoever, Sensitec product
aggregate and cumulative liability towards customer for the products described herein shall be limited
in accordance with the General Terms and Conditions of Sale of Sensitec GmbH.

Nothing in this document may be interpreted or construed as an offer to sell products that is open
for acceptance or the grant, conveyance or implication of any license under any copyrights, patents
or other industrial or intellectual property rights.

Unless otherwise agreed upon in an individual agreement Sensitec products sold are subject to the
General Terms and Conditions of Sales as published at www.sensitec.com.
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Application information

Applications that are described herein for any of these products are for illustrative purposes only.
Sensitec GmbH makes no representation or warranty — whether expressed or implied — that such
applications will be suitable for the specified use without further testing or modification.

Customers are responsible for the design and operation of their applications and products using
Sensitec products, and Sensitec GmbH accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine whether the Sensitec
product is suitable and fit for the customer’s applications and products planned, as well as for the
planned application and use of customer’s third party customer(s). Customers should provide
appropriate design and operating safeguards to minimize the risks associated with their applications
and products.

Sensitec GmbH does not accept any liability related to any default, damage, costs or problem which
is based on any weakness or default in the customer’s applications or products, or the application or
use by customer’s third party customer(s). Customer is responsible for doing all necessary testing for
the customer’s applications and products using Sensitec products in order to avoid a default of the
applications and the products or of the application or use by customer’s third party customer(s).
Sensitec does not accept any liability in this respect.

Life critical applications

These products are not qualified for use in life support appliances, aeronautical applications or
devices or systems where malfunction of these products can reasonably be expected to result in
personal injury.
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Sensitec GmbH Solutions for measuring:
Georg-Ohm-StralRe 11 = Position

35633 Lahnau = Angle

Germany = Magnetic field

Fon +49 (0) 6441 9788-0 = Current

Fax +49 (0) 6441 9788-17

E-Mail info@sensitec.com
www.sensitec.com
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All rights reserved. No part of this document may be copied or reproduced in any form or by any means without
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