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Conventional Hall 
Plate

I Current Conductor

Vout

l0

Features: Small and Simple construction, Programmab le, Low cost
BW <100kHz,  Robust / Over current resistant
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Applications / Identified Opportunities:
- ����
�
��
����������
����������� ���� ���!���" #$�� ��
���%
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Open Loop Current Sensor

Features
- AC/DC; BW < 10- 50 kHz

- Accuracy <3-5% error
- Material non linearity

- Temperature drift

Conventional
Hall Plate

Soft Ferromagnetic Core

I Current Conductor

Vout

Air gap: B � I * � 0 / l0
Vout = S * B

Open Loop Current Sensor: Non-linearity 
due to B-H-curve of core material
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I

B

CSENTRON
SA-1V

V
V ~ I

Factory-Programmed 
Current Sensor CSA-1V 

�'�L�I�I�H�U�H�Q�W�L�D�O���R�X�W�S�X�W�'�L�I�I�H�U�H�Q�W�L�D�O���R�X�W�S�X�W�'�L�I�I�H�U�H�Q�W�L�D�O���R�X�W�S�X�W�'�L�I�I�H�U�H�Q�W�L�D�O���R�X�W�S�X�W
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IMC-Hall-ASIC: CSA-1
IMC=Integrated Magnetic Concentrator

Photograph of ASIC with attached
twin IMC

The IMC transforms a lateral field
locally into a vertical field



�
���

���
�	


��

�
�

��
���

��

�
�


��
���

���


�

��


��

���


�

���
���

���
�	


���

�


��

�

*�����

��� �����
*�����

��� �����


IMC Hall Working Principle

�&�R�Q�Y�H�Q�W�L�R�Q�D�O���+�D�O�O���&�R�Q�Y�H�Q�W�L�R�Q�D�O���+�D�O�O���&�R�Q�Y�H�Q�W�L�R�Q�D�O���+�D�O�O���&�R�Q�Y�H�Q�W�L�R�Q�D�O���+�D�O�O���$�6�,�&�V�$�6�,�&�V�$�6�,�&�V�$�6�,�&�V
�D�U�H���P�D�G�H���R�I���&�0�2�6���D�U�H���P�D�G�H���R�I���&�0�2�6���D�U�H���P�D�G�H���R�I���&�0�2�6���D�U�H���P�D�G�H���R�I���&�0�2�6��
�L�Q�W�H�J�U�D�W�H�G���F�L�U�F�X�L�W�V���L�Q�W�H�J�U�D�W�H�G���F�L�U�F�X�L�W�V���L�Q�W�H�J�U�D�W�H�G���F�L�U�F�X�L�W�V���L�Q�W�H�J�U�D�W�H�G���F�L�U�F�X�L�W�V��
�F�R�Q�W�D�L�Q�L�Q�J���O�D�W�H�U�D�O���+�D�O�O���F�R�Q�W�D�L�Q�L�Q�J���O�D�W�H�U�D�O���+�D�O�O���F�R�Q�W�D�L�Q�L�Q�J���O�D�W�H�U�D�O���+�D�O�O���F�R�Q�W�D�L�Q�L�Q�J���O�D�W�H�U�D�O���+�D�O�O��
�H�O�H�P�H�Q�W�V���D�W���W�K�H���V�X�U�I�D�F�H�H�O�H�P�H�Q�W�V���D�W���W�K�H���V�X�U�I�D�F�H�H�O�H�P�H�Q�W�V���D�W���W�K�H���V�X�U�I�D�F�H�H�O�H�P�H�Q�W�V���D�W���W�K�H���V�X�U�I�D�F�H

�'�X�H���W�R���W�K�H���Q�D�W�X�U�H���R�I���W�K�H���+�D�O�O���'�X�H���W�R���W�K�H���Q�D�W�X�U�H���R�I���W�K�H���+�D�O�O���'�X�H���W�R���W�K�H���Q�D�W�X�U�H���R�I���W�K�H���+�D�O�O���'�X�H���W�R���W�K�H���Q�D�W�X�U�H���R�I���W�K�H���+�D�O�O��
�H�O�H�P�H�Q�W�V���W�K�H�V�H���V�H�Q�V�R�U�V���D�U�H���R�Q�O�\���H�O�H�P�H�Q�W�V���W�K�H�V�H���V�H�Q�V�R�U�V���D�U�H���R�Q�O�\���H�O�H�P�H�Q�W�V���W�K�H�V�H���V�H�Q�V�R�U�V���D�U�H���R�Q�O�\���H�O�H�P�H�Q�W�V���W�K�H�V�H���V�H�Q�V�R�U�V���D�U�H���R�Q�O�\��
�V�H�Q�V�L�W�L�Y�H���W�R���D���P�D�J�Q�H�W�L�F���I�L�H�O�G���V�H�Q�V�L�W�L�Y�H���W�R���D���P�D�J�Q�H�W�L�F���I�L�H�O�G���V�H�Q�V�L�W�L�Y�H���W�R���D���P�D�J�Q�H�W�L�F���I�L�H�O�G���V�H�Q�V�L�W�L�Y�H���W�R���D���P�D�J�Q�H�W�L�F���I�L�H�O�G��
�S�H�U�S�H�Q�G�L�F�X�O�D�U���W�R���W�K�H���F�K�L�S���V�X�U�I�D�F�H�S�H�U�S�H�Q�G�L�F�X�O�D�U���W�R���W�K�H���F�K�L�S���V�X�U�I�D�F�H�S�H�U�S�H�Q�G�L�F�X�O�D�U���W�R���W�K�H���F�K�L�S���V�X�U�I�D�F�H�S�H�U�S�H�Q�G�L�F�X�O�D�U���W�R���W�K�H���F�K�L�S���V�X�U�I�D�F�H
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�7�K�H�Q���W�K�H���I�O�X�[���7�K�H�Q���W�K�H���I�O�X�[���7�K�H�Q���W�K�H���I�O�X�[���7�K�H�Q���W�K�H���I�O�X�[��
�O�L�Q�H�V���J�R���L�Q���O�L�Q�H�V���J�R���L�Q���O�L�Q�H�V���J�R���L�Q���O�L�Q�H�V���J�R���L�Q��
�K�H�U�H�K�H�U�H�K�H�U�H�K�H�U�H

�$�Q�G���W�K�H�\���$�Q�G���W�K�H�\���$�Q�G���W�K�H�\���$�Q�G���W�K�H�\��
�F�R�P�H���R�X�W�F�R�P�H���R�X�W�F�R�P�H���R�X�W�F�R�P�H���R�X�W
�K�H�U�H�K�H�U�H�K�H�U�H�K�H�U�H

�3�D�U�W���R�I���W�K�H���I�O�X�[���O�L�Q�H�V���S�D�V�V���3�D�U�W���R�I���W�K�H���I�O�X�[���O�L�Q�H�V���S�D�V�V���3�D�U�W���R�I���W�K�H���I�O�X�[���O�L�Q�H�V���S�D�V�V���3�D�U�W���R�I���W�K�H���I�O�X�[���O�L�Q�H�V���S�D�V�V��
�W�K�U�R�X�J�K���W�K�H���F�K�L�S���X�Q�G�H�U�Q�H�D�W�K���W�K�U�R�X�J�K���W�K�H���F�K�L�S���X�Q�G�H�U�Q�H�D�W�K���W�K�U�R�X�J�K���W�K�H���F�K�L�S���X�Q�G�H�U�Q�H�D�W�K���W�K�U�R�X�J�K���W�K�H���F�K�L�S���X�Q�G�H�U�Q�H�D�W�K��
�W�K�H���J�D�S�W�K�H���J�D�S�W�K�H���J�D�S�W�K�H���J�D�S

�:�H���V�W�U�X�F�W�X�U�H���,�Q�W�H�J�U�D�W�H�G���:�H���V�W�U�X�F�W�X�U�H���,�Q�W�H�J�U�D�W�H�G���:�H���V�W�U�X�F�W�X�U�H���,�Q�W�H�J�U�D�W�H�G���:�H���V�W�U�X�F�W�X�U�H���,�Q�W�H�J�U�D�W�H�G��
�0�D�J�Q�H�W�L�F���&�R�Q�F�H�Q�W�U�D�W�R�U�V�����,�0�&�����0�D�J�Q�H�W�L�F���&�R�Q�F�H�Q�W�U�D�W�R�U�V�����,�0�&�����0�D�J�Q�H�W�L�F���&�R�Q�F�H�Q�W�U�D�W�R�U�V�����,�0�&�����0�D�J�Q�H�W�L�F���&�R�Q�F�H�Q�W�U�D�W�R�U�V�����,�0�&����
�P�D�G�H���R�I���V�R�I�W���I�H�U�U�R�P�D�J�Q�H�W�L�F���P�D�G�H���R�I���V�R�I�W���I�H�U�U�R�P�D�J�Q�H�W�L�F���P�D�G�H���R�I���V�R�I�W���I�H�U�U�R�P�D�J�Q�H�W�L�F���P�D�G�H���R�I���V�R�I�W���I�H�U�U�R�P�D�J�Q�H�W�L�F��
�P�D�W�H�U�L�D�O���R�Q���W�K�H���F�K�L�S���V�X�U�I�D�F�H�����P�D�W�H�U�L�D�O���R�Q���W�K�H���F�K�L�S���V�X�U�I�D�F�H�����P�D�W�H�U�L�D�O���R�Q���W�K�H���F�K�L�S���V�X�U�I�D�F�H�����P�D�W�H�U�L�D�O���R�Q���W�K�H���F�K�L�S���V�X�U�I�D�F�H����
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Benefits of the IMC Technology

�V�H�Q�V�L�W�L�Y�H���S�D�U�D�O�O�H�O�Z�L�W�K���F�K�L�S���V�X�U�I�D�F�H

�« �H�D�V�L�H�U���P�R�X�Q�W�L�Q�J���R�I���V�H�Q�V�R�U���I�R�U���P�D�Q�\���D�S�S�O�L�F�D�W�L�R�Q�V
�« �Q�H�Z���R�S�S�R�U�W�X�Q�L�W�L�H�V���I�R�U���F�R�P�E�L�Q�L�Q�J���V�H�Q�V�R�U���D�Q�G���F�X�U�U�H�Q�W���O�H�D�G

�O�R�F�D�O�O�\���L�Q�F�U�H�D�V�H�G�I�O�X�[���G�H�Q�V�L�W�\�����P�D�J�Q�H�W�L�F���J�D�L�Q��

�« �K�L�J�K�H�U���R�X�W�S�X�W���V�L�J�Q�D�O
�« �O�R�Z�H�U���I�L�H�O�G���H�T�X�L�Y�D�O�H�Q�W���R�I�I�V�H�W
�« �O�R�Z�H�U���I�L�H�O�G���H�T�X�L�Y�D�O�H�Q�W���Q�R�L�V�H

�,�0�&���E�R�R�V�W�V���W�K�H���W�K�H���S�H�U�I�R�U�P�D�Q�F�H���R�I���&�0�2�6�,�0�&���E�R�R�V�W�V���W�K�H���W�K�H���S�H�U�I�R�U�P�D�Q�F�H���R�I���&�0�2�6�,�0�&���E�R�R�V�W�V���W�K�H���W�K�H���S�H�U�I�R�U�P�D�Q�F�H���R�I���&�0�2�6�,�0�&���E�R�R�V�W�V���W�K�H���W�K�H���S�H�U�I�R�U�P�D�Q�F�H���R�I���&�0�2�6���������+�D�O�O�+�D�O�O�+�D�O�O�+�D�O�O���������6�H�Q�V�R�U�V���6�H�Q�V�R�U�V���6�H�Q�V�R�U�V���6�H�Q�V�R�U�V��
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Application: Current Sensor

B ~ I

Conductor below sensor
(PCB mount)

Conductor above sensor



�
���

���
�	


��

�
�

��
���

��

�
�


��
���

���


�

��


��

���


�

���
���

���
�	


���

�


��

�

*�����

��� �����
*�����

��� �����


The backside ferromagnetic shield guides 
the external flux lines ( blue ) around the
sensor and it increases magnetic
susceptibility for the flux lines emanating
from the current conductor ( red). 
In such a way sensitivity is enhanced by 30-
40%.

Shielding techniques: simple flat plate or 
u-formed permalloy.
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�����
� ���#�����N�K�]�����#�����N�K�]�����#�����N�K�]�����#�����N�K�]��

Example: IMC Current Sensor (50A)
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Sensitivity: 10mV/Amp,   Range: ± 200 Amp,   Resolut ion: 0.3 Amp (@10khz)

Example: IMC Current Sensor (200A)
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Measurement Results Sensitivity: 22mV/A

Current sensor demonstrator: Sensor output and non-
linearity vs. buss bar current; 3x10mm buss bar; U- shape 

MuMetal shield

y = 22.113x - 4.7486

R2 = 1
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CSA-1V Performance: Response Time
 

������������������������������������������������������������������������
�5�H�V�S�R�Q�V�H�5�H�V�S�R�Q�V�H�5�H�V�S�R�Q�V�H�5�H�V�S�R�Q�V�H �W�L�P�H�W�L�P�H�W�L�P�H�W�L�P�H � ����� ����� ����� �����O�O�O�O�V�V�V�V

��������������������������������������������������������������������������������
�5�L�V�H�5�L�V�H�5�L�V�H�5�L�V�H �W�L�P�H�W�L�P�H�W�L�P�H�W�L�P�H � ��������� ��������� ��������� ���������O�O�O�O�V�V�V�V
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CSA-1V Performance Conclusion: 

· Full-scale range: 1 - 1000 Amps 
· linearity: about +/- 0.6% for F.S. Range
· Freq. Range: DC-100 kHz 

· Temp. drift of Offset: < 0.15mV/°C 
corresponds to +/-1% for +/- 100°C

· Temp. drift of <200ppm/°C   
Sensitivity: corresponds to +/- 2% for +/- 100°C
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Open Loop IMC Current Sensor CSA-1V 

Features
- Small size
- Simple construction
- Low cost
- BW <100kHz
- Robust, Over current resistant

I

B

CSENTRON
SA-1V

V
V ~ I
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USP   ( features of IMC Hall (CSA-1):
&"���	"�������	�)�#�
���!	���)�!������
& )��������
�-��
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We will be happy to discuss with you your applicati on !

Please contact for shielding support as well as mor e technical details:

Robert Racz (ROR@Melexis.com)


