




�I�n�t�e�g�r�a�t�e�d� �7�0�0�V� �G�a�N� �f�l�y�b�a�c�k� �c�o�n�v�e�r�t�e�r� �f�o�r
�h�i�g�h�-�d�e�n�s�i�t�y� �p�o�w�e�r

�T�h�e� �S�T�M�i�c�r�o�e�l�e�c�t�r�o�n�i�c�s� �V�I�P�E�R�G�A�N�1�0�0�W�B�T�R�,� �i�s� �a� �h�i�g�h�l�y� �i�n�t�e�g�r�a�t�e�d� �7�0�0�V� �G�a�N� �f�l�y�b�a�c�k
�c�o�n�v�e�r�t�e�r� �d�e�l�i�v�e�r�i�n�g� �9�0�%� �e�f�f�i�c�i�e�n�c�y�,� �u�l�t�r�a�-�l�o�w� �s�t�a�n�d�b�y� �p�o�w�e�r�,� �a�n�d� �u�p� �t�o� �1�0�0�W� �o�u�t�p�u�t� �f�o�r

�c�o�m�p�a�c�t�,� �h�i�g�h�-�d�e�n�s�i�t�y� �p�o�w�e�r� �d�e�s�i�g�n�s�.

�T�h�e� �V�I�P�E�R�G�A�N�1�0�0�W�B�T�R� �i�s� �t�h�e� �m�e�m�b�e�r� �o�f� �t�h�e� �V�I�P�e�r�G�a�N� �f�a�m�i�l�y� �o�f� �o�f�f�l�i�n�e� �f�l�y�b�a�c�k� �c�o�n�v�e�r�t�e�r�s�.
�I�t� �i�n�t�e�g�r�a�t�e�s� �a� �7�0�0�V� �e�n�h�a�n�c�e�m�e�n�t�-�m�o�d�e� �G�a�l�l�i�u�m� �N�i�t�r�i�d�e� �H�i�g�h� �E�l�e�c�t�r�o�n� �M�o�b�i�l�i�t�y� �T�r�a�n�s�i�s�t�o�r
�(�G�a�N� �H�E�M�T�)�,� �w�h�i�c�h� �o�f�f�e�r�s� �h�i�g�h� �p�e�r�f�o�r�m�a�n�c�e� �w�h�e�n� �u�s�e�d� �i�n� �p�o�w�e�r� �e�l�e�c�t�r�o�n�i�c�s� �a�p�p�l�i�c�a�t�i�o�n�s
�s�u�c�h� �a�s� �f�a�s�t�-�c�h�a�r�g�i�n�g� �a�d�a�p�t�e�r�s�,� �5�G� �b�a�s�e� �s�t�a�t�i�o�n�s�,� �a�n�d� �e�l�e�c�t�r�i�c� �v�e�h�i�c�l�e�s�,� �t�o�g�e�t�h�e�r� �w�i�t�h� �a
�p�e�a�k�-�c�u�r�r�e�n�t� �c�o�n�t�r�o�l�l�e�r� �o�n� �a� �s�i�n�g�l�e� �c�h�i�p�.

�T�h�e� �V�I�P�E�R�G�A�N�1�0�0�W�B�T�R� �a�c�h�i�e�v�e�s� �e�f�f�i�c�i�e�n�c�i�e�s� �a�b�o�v�e� �9�0�%� �u�n�d�e�r� �t�y�p�i�c�a�l� �o�p�e�r�a�t�i�n�g� �c�o�n�d�i�t�i�o�n�s
�w�i�t�h� �G�a�N ��s� �l�o�w� �o�n�-�s�t�a�t�e� �r�e�s�i�s�t�a�n�c�e� �a�n�d� �t�h�e� �q�u�a�s�i�-�r�e�s�o�n�a�n�t� �(�Q�R�)� �c�o�n�t�r�o�l� �s�c�h�e�m�e�.� �T�h�e
�c�o�n�t�r�o�l�l�e�r� �o�p�e�r�a�t�e�s� �i�n� �v�a�l�l�e�y�-�s�k�i�p�p�i�n�g� �m�o�d�e� �w�i�t�h� �d�y�n�a�m�i�c� �b�l�a�n�k�i�n�g� �a�n�d� �v�a�l�l�e�y
�s�y�n�c�h�r�o�n�i�z�a�t�i�o�n�.� �T�h�i�s� �z�e�r�o�-�v�o�l�t�a�g�e� �s�w�i�t�c�h�i�n�g� �(�Z�V�S�)� �a�p�p�r�o�a�c�h� �m�i�n�i�m�i�z�e�s� �s�w�i�t�c�h�i�n�g� �l�o�s�s�e�s
�a�c�r�o�s�s� �v�a�r�y�i�n�g� �l�i�n�e� �a�n�d� �l�o�a�d� �c�o�n�d�i�t�i�o�n�s�.

�T�h�i�s� �l�e�v�e�l� �o�f� �i�n�t�e�g�r�a�t�i�o�n� �r�e�d�u�c�e�s� �c�o�m�p�o�n�e�n�t� �c�o�u�n�t� �a�n�d� �e�n�a�b�l�e�s� �m�o�r�e� �c�o�m�p�a�c�t� �l�a�y�o�u�t�s�.� �T�h�e
�V�I�P�E�R�G�A�N�1�0�0�W�B�T�R� �s�u�p�p�o�r�t�s� �u�p� �t�o� �1�0�0�W� �o�u�t�p�u�t� �p�o�w�e�r�,� �i�n� �E�u�r�o�p�e�a�n� �r�a�n�g�e� �o�r� �w�i�t�h� �a� �P�F�C� �i�n
�t�h�e� �f�r�o�n�t� �e�n�d�,� �w�i�t�h� �u�p� �t�o� �7�5�W� �a�v�a�i�l�a�b�l�e� �a�c�r�o�s�s� �t�h�e� �f�u�l�l� �a�c� �m�a�i�n�s� �r�a�n�g�e�.� �I�t�s� �s�i�n�g�l�e�-�s�w�i�t�c�h� �Q�R
�f�l�y�b�a�c�k� �t�o�p�o�l�o�g�y� �i�n�c�o�r�p�o�r�a�t�e�s� �z�e�r�o�-�v�o�l�t�a�g�e� �s�w�i�t�c�h�i�n�g� �a�n�d� �f�r�e�q�u�e�n�c�y� �j�i�t�t�e�r� �t�o� �m�i�n�i�m�i�z�e
�l�o�s�s�e�s�,� �d�e�l�i�v�e�r�i�n�g� �h�i�g�h� �c�o�n�v�e�r�s�i�o�n� �e�f�f�i�c�i�e�n�c�y� �a�n�d� �l�o�w� �s�t�a�n�d�b�y� �c�o�n�s�u�m�p�t�i�o�n�.� �I�n�t�e�r�n�a�l� �p�e�a�k�-
�c�u�r�r�e�n�t� �r�e�g�u�l�a�t�i�o�n� �e�n�s�u�r�e�s� �s�t�a�b�l�e� �c�o�n�t�r�o�l�,� �w�h�i�l�e� �b�u�i�l�t�-�i�n� �f�r�e�q�u�e�n�c�y� �j�i�t�t�e�r� �h�e�l�p�s� �t�o� �s�p�r�e�a�d� �t�h�e
�e�l�e�c�t�r�o�m�a�g�n�e�t�i�c� �i�n�t�e�r�f�e�r�e�n�c�e� �(�E�M�I�)� �s�p�e�c�t�r�u�m�.

�W�i�t�h� �p�o�w�e�r� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �a�d�a�p�t�i�v�e� �b�u�r�s�t� �m�o�d�e�,� �n�o�-�l�o�a�d� �p�o�w�e�r� �c�o�n�s�u�m�p�t�i�o�n� �f�a�l�l�s
�b�e�l�o�w� �3�0�m�W�.� �T�h�e�s�e� �f�e�a�t�u�r�e�s� �t�r�a�n�s�l�a�t�e� �i�n�t�o� �s�u�p�e�r�i�o�r� �p�o�w�e�r� �d�e�n�s�i�t�y� �a�n�d� �i�m�p�r�o�v�e�d� �e�n�e�r�g�y
�s�a�v�i�n�g�s� �f�o�r� �i�n�d�u�s�t�r�i�a�l� �p�o�w�e�r� �s�u�p�p�l�i�e�s� �a�n�d� �t�e�l�e�c�o�m� �p�o�w�e�r� �m�o�d�u�l�e�s�.
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�F�E�A�T�U�R�E�S
�E�m�b�e�d�d�e�d� �p�r�o�t�e�c�t�i�o�n�s�:

�I�n�p�u�t� �o�v�e�r�-�v�o�l�t�a�g�e
�O�u�t�p�u�t� �o�v�e�r�-�v�o�l�t�a�g�e
�O�u�t�p�u�t� �o�v�e�r�l�o�a�d
�S�h�o�r�t�-�c�i�r�c�u�i�t� �r�e�c�t�i�f�i�e�r
�T�h�e�r�m�a�l� �s�h�u�t�d�o�w�n
�B�r�o�w�n�-�i�n� �a�n�d� �b�r�o�w�n�-�o�u�t

�A�l�l� �p�r�o�t�e�c�t�i�o�n� �t�r�i�p�s� �u�s�e� �a�u�t�o�-
�r�e�s�t�a�r�t� �m�o�d�e
�O�p�e�r�a�t�i�n�g� �t�e�m�p�e�r�a�t�u�r�e� �r�a�n�g�e�:� �-
�4�0�°�C� �t�o� �1�2�5�°�C

�A�P�P�L�I�C�A�T�I�O�N�S
�H�i�g�h�-�p�o�w�e�r� �U�S�B�-�C� �P�D� �c�h�a�r�g�e�r�s
�C�o�m�p�a�c�t� �w�a�l�l� �a�d�a�p�t�e�r�s
�I�n�d�u�s�t�r�i�a�l� �a�n�d� �c�o�n�s�u�m�e�r� �P�S�U�s
�C�o�m�m�u�n�i�c�a�t�i�o�n�s� �i�n�f�r�a�s�t�r�u�c�t�u�r�e
�s�u�p�p�l�i�e�s
�B�a�s�e� �s�t�a�t�i�o�n�s
�N�e�t�w�o�r�k� �e�q�u�i�p�m�e�n�t� �p�o�w�e�r
�m�o�d�u�l�e�s

�F�R�E�E� �D�E�V� �B�O�A�R�D
�E�v�a�l�u�a�t�i�o�n� �b�o�a�r�d� �a�c�c�e�l�e�r�a�t�e�s� �c�o�m�p�a�c�t

�G�a�N� �p�o�w�e�r� �d�e�s�i�g�n�.

�O�r�d�e�r�a�b�l�e� �P�a�r�t� �N�u�m�b�e�r
�E�V�L�V�I�P�G�A�N�1�0�0�W�P

�A�P�P�L�Y� �H�E�R�E� �N�O�W

� �B�U�Y� �N�O�W
� 

� �I�N�F�O�R�M�A�T�I�O�N
� 

� �D�A�T�A�S�H�E�E�T

� �S�A�M�P�L�E�S

https://www.my-boardclub.com/boards/evlvipgan100wp/#apply
https://www.futureelectronics.com/search?text=VIPERGAN100WBTR&q=VIPERGAN100WBTR:searchRelevance:category:ac-dc-voltage-converter&selectedTab=products&selectedParentCategory=ac-dc-voltage-converter&loc=2
https://www.my-boardclub.com/wp-content/uploads/2026/03/fl2508viperganw-web.pdf
https://www.my-boardclub.com/wp-content/uploads/2026/03/vipergan100wb.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM26-v%20Issue%201&product=STMicroelectronics%20VIPERGAN100WBTR%20offline%20high-voltage%20GaN%20converter


�H�i�g�h�-�a�c�c�u�r�a�c�y� �b�a�t�t�e�r�y� �m�o�n�i�t�o�r� �a�n�d� �p�r�o�t�e�c�t�o�r
�s�i�m�p�l�i�f�i�e�s� �m�u�l�t�i�p�l�e� �c�e�l�l� �p�a�c�k� �m�a�n�a�g�e�m�e�n�t

�T�h�e� �M�o�n�o�l�i�t�h�i�c� �P�o�w�e�r� �S�y�s�t�e�m�s� �M�P�3�7�1�6� �b�a�t�t�e�r�y� �m�o�n�i�t�o�r� �a�n�d� �p�r�o�t�e�c�t�o�r� �i�n�t�e�g�r�a�t�e�d� �c�i�r�c�u�i�t
�(�I�C�)� �c�o�m�b�i�n�e�s� �p�r�e�c�i�s�i�o�n� �s�e�n�s�i�n�g� �o�f� �v�o�l�t�a�g�e�,� �t�e�m�p�e�r�a�t�u�r�e�,� �a�n�d� �c�u�r�r�e�n�t� �s�e�n�s�i�n�g�,� �w�i�t�h

�i�n�d�e�p�e�n�d�e�n�t� �c�h�a�r�g�e� �a�n�d� �d�i�s�c�h�a�r�g�e� �M�O�S�F�E�T� �c�o�n�t�r�o�l�,� �t�o� �s�i�m�p�l�i�f�y� �d�e�s�i�g�n�.

�T�h�e� �M�P�3�7�1�6� �p�r�o�v�i�d�e�s� �a� �c�o�m�p�l�e�t�e� �a�n�a�l�o�g� �f�r�o�n�t�-�e�n�d� �(�A�F�E�)� �m�o�n�i�t�o�r�i�n�g� �a�n�d� �p�r�o�t�e�c�t�i�o�n
�s�o�l�u�t�i�o�n� �f�o�r� �s�e�r�i�e�s� �b�a�t�t�e�r�y� �p�a�c�k�s� �f�r�o�m� �3� �c�e�l�l�s� �t�o� �1�8� �c�e�l�l�s�,� �w�i�t�h� �a�n� �a�b�s�o�l�u�t�e� �v�o�l�t�a�g�e� �e�x�c�e�e�d�i�n�g
�8�0�V� �o�n� �p�a�r�t�i�c�u�l�a�r� �p�i�n�s�.� �T�h�e� �A�F�E� �c�a�n� �a�l�s�o� �o�p�e�r�a�t�e� �i�n� �s�t�a�n�d�a�l�o�n�e� �m�o�d�e� �w�i�t�h�o�u�t� �a
�m�i�c�r�o�c�o�n�t�r�o�l�l�e�r� �u�n�i�t� �(�M�C�U�)�,� �w�h�i�c�h� �c�a�n� �s�i�m�p�l�i�f�y� �s�a�f�e�t�y�-�c�r�i�t�i�c�a�l� �d�e�s�i�g�n�s� �o�r� �p�r�o�v�i�d�e� �a� �p�r�o�t�e�c�t�i�o�n
�b�a�c�k�s�t�o�p� �e�v�e�n� �w�h�e�n� �t�h�e� �h�o�s�t� �p�r�o�c�e�s�s�o�r� �i�s� �u�n�a�v�a�i�l�a�b�l�e�.

�T�o� �s�u�p�p�o�r�t� �b�o�t�h� �p�r�o�t�e�c�t�i�o�n� �a�n�d� �f�u�e�l� �g�a�u�g�i�n�g�,� �M�P�3�7�1�6� �i�n�t�e�g�r�a�t�e�s� �t�w�o� �s�e�p�a�r�a�t�e� �a�n�a�l�o�g�-�t�o�-
�d�i�g�i�t�a�l� �c�o�n�v�e�r�t�e�r�s� �(�A�D�C�s�)�.� �O�n�e� �A�D�C� �m�e�a�s�u�r�e�s� �d�i�f�f�e�r�e�n�t�i�a�l� �c�e�l�l� �v�o�l�t�a�g�e�s� �a�c�r�o�s�s� �u�p� �t�o� �1�8
�c�h�a�n�n�e�l�s�,� �d�i�e� �t�e�m�p�e�r�a�t�u�r�e�,� �a�n�d� �u�p� �t�o� �s�e�v�e�n� �e�x�t�e�r�n�a�l� �t�e�m�p�e�r�a�t�u�r�e� �p�o�i�n�t�s� �u�s�i�n�g� �n�e�g�a�t�i�v�e
�t�e�m�p�e�r�a�t�u�r�e� �c�o�e�f�f�i�c�i�e�n�t� �t�h�e�r�m�i�s�t�o�r�s� �(�N�T�C�)�.� �T�h�e� �s�e�c�o�n�d� �A�D�C� �m�e�a�s�u�r�e�s� �c�h�a�r�g�e� �a�n�d� �d�i�s�c�h�a�r�g�e
�c�u�r�r�e�n�t� �t�h�r�o�u�g�h� �a�n� �e�x�t�e�r�n�a�l� �c�u�r�r�e�n�t�-�s�e�n�s�e� �r�e�s�i�s�t�o�r�.

�O�n� �t�h�e� �p�o�w�e�r� �p�a�t�h�,� �M�P�3�7�1�6� �i�n�c�l�u�d�e�s� �h�i�g�h�-�s�i�d�e� �N�-�c�h�a�n�n�e�l� �M�O�S�F�E�T� �d�r�i�v�e�r�s� �f�o�r� �i�n�d�e�p�e�n�d�e�n�t
�c�h�a�r�g�e� �a�n�d� �d�i�s�c�h�a�r�g�e� �c�o�n�t�r�o�l�.� �T�h�e� �d�i�s�c�h�a�r�g�e� �(�D�S�G�)� �d�r�i�v�e�r� �a�d�d�s� �c�o�n�f�i�g�u�r�a�b�l�e� �s�c�a�l�e�d� �c�u�r�r�e�n�t
�s�o�f�t�-�s�t�a�r�t� �(�S�S�)�,� �p�r�o�v�i�d�i�n�g� �a� �c�o�n�t�r�o�l�l�e�d� �t�u�r�n�-�o�n� �t�h�a�t� �c�a�n� �e�l�i�m�i�n�a�t�e� �t�h�e� �n�e�e�d� �f�o�r� �a�n� �e�x�t�e�r�n�a�l
�p�r�e�-�c�h�a�r�g�e� �c�i�r�c�u�i�t� �i�n� �m�a�n�y� �a�r�c�h�i�t�e�c�t�u�r�e�s�.� �P�r�o�t�e�c�t�i�o�n� �c�o�v�e�r�a�g�e� �i�n�c�l�u�d�e�s� �o�v�e�r�-�c�u�r�r�e�n�t
�p�r�o�t�e�c�t�i�o�n� �(�O�C�P�)�,� �s�h�o�r�t�-�c�i�r�c�u�i�t� �p�r�o�t�e�c�t�i�o�n� �(�S�C�P�)�,� �c�e�l�l� �u�n�d�e�r�-�v�o�l�t�a�g�e� �p�r�o�t�e�c�t�i�o�n� �(�U�V�P�)� �a�n�d
�o�v�e�r�-�v�o�l�t�a�g�e� �p�r�o�t�e�c�t�i�o�n� �(�O�V�P�)�,� �p�a�c�k� �U�V�P� �a�n�d� �O�V�P�,� �a�n�d� �h�i�g�h� �a�n�d� �l�o�w� �t�e�m�p�e�r�a�t�u�r�e
�p�r�o�t�e�c�t�i�o�n�s�,� �p�l�u�s� �d�i�e� �h�i�g�h�-�t�e�m�p�e�r�a�t�u�r�e� �p�r�o�t�e�c�t�i�o�n�.

�T�h�e� �M�P�3�7�1�6� �i�n�t�e�g�r�a�t�e�s� �a� �f�u�s�e� �d�r�i�v�e�r� �w�i�t�h� �p�r�o�t�e�c�t�i�o�n�s� �s�u�c�h� �a�s� �s�e�v�e�r�e� �u�n�d�e�r�-�v�o�l�t�a�g�e
�p�r�o�t�e�c�t�i�o�n� �(�S�U�V�P�)�,� �s�e�v�e�r�e� �o�v�e�r�-�v�o�l�t�a�g�e� �p�r�o�t�e�c�t�i�o�n� �(�S�O�V�P�)�,� �M�O�S�F�E�T� �d�a�m�a�g�e� �p�r�o�t�e�c�t�i�o�n�,� �a�n�d
�e�x�t�e�n�s�i�v�e� �s�e�l�f�-�d�i�a�g�n�o�s�t�i�c�s�.� �I�t� �i�s� �a�v�a�i�l�a�b�l�e� �i�n� �a� �t�h�i�n� �q�u�a�d� �f�l�a�t� �p�a�c�k�a�g�e� �(�T�Q�F�P�)� �w�i�t�h� �4�8� �p�i�n�s� �a�n�d
�7�m�m� �x� �7�m�m� �d�i�m�e�n�s�i�o�n�s�.

�F�E�A�T�U�R�E�S
�C�e�l�l� �v�o�l�t�a�g�e� �m�e�a�s�u�r�e�m�e�n�t� �e�r�r�o�r
�b�e�l�o�w� �5�m�V
�C�u�r�r�e�n�t� �a�n�d� �c�o�u�l�o�m�b� �c�o�u�n�t�e�r
�e�r�r�o�r� �b�e�l�o�w� �±�0�.�3�%
�S�O�C� �a�c�c�u�r�a�c�y� �w�i�t�h�i�n� �2�%� �w�h�e�n
�p�a�i�r�e�d� �w�i�t�h� �M�P�F�4�2�7�9�x� �f�u�e�l� �g�a�u�g�e
�H�i�g�h�-�s�i�d�e� �M�O�S�F�E�T� �d�r�i�v�e�r�s� �f�o�r
�i�n�d�e�p�e�n�d�e�n�t� �c�h�a�r�g�e� �a�n�d� �d�i�s�c�h�a�r�g�e
�c�o�n�t�r�o�l
�P�a�s�s�i�v�e� �b�a�l�a�n�c�i�n�g� �u�p� �t�o� �5�8�m�A� �p�e�r
�c�e�l�l
�S�t�a�n�d�a�l�o�n�e� �m�o�d�e� �w�i�t�h�o�u�t� �M�C�U
�I�n�t�e�g�r�a�t�e�d� �3�.�3�V� �a�n�d� �5�V� �l�o�w�-
�d�r�o�p�o�u�t� �(�L�D�O�)� �r�e�g�u�l�a�t�o�r�s

�A�P�P�L�I�C�A�T�I�O�N�S
�H�i�g�h�-�v�o�l�t�a�g�e� �e�n�e�r�g�y� �s�t�o�r�a�g�e
�s�y�s�t�e�m�s
�B�a�t�t�e�r�y� �m�o�d�u�l�e�s
�T�r�a�n�s�p�o�r�t�a�t�i�o�n� �b�a�t�t�e�r�y� �p�a�c�k�s
�I�n�d�u�s�t�r�i�a�l� �b�a�t�t�e�r�y�-�b�a�c�k�e�d
�e�q�u�i�p�m�e�n�t

� �S�A�M�P�L�E�S

https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM26-v%20Issue%201&product=Monolithic%20Power%20Systems%20MP3716%20battery%20management%20monitor


�6�5�V� �l�i�n�e�a�r� �r�e�g�u�l�a�t�o�r� �e�x�t�e�n�d�s� �b�a�t�t�e�r�y� �l�i�f�e� �w�i�t�h
�l�o�w� �q�u�i�e�s�c�e�n�t� �c�u�r�r�e�n�t

�T�h�e� �N�C�P�7�3�7� �s�e�r�i�e�s� �f�r�o�m� �o�n�s�e�m�i� �a�r�e� �h�i�g�h�-�v�o�l�t�a�g�e� �l�i�n�e�a�r� �r�e�g�u�l�a�t�o�r�s� �f�e�a�t�u�r�i�n�g� �l�o�w
�q�u�i�e�s�c�e�n�t� �c�u�r�r�e�n�t� �a�n�d� �a� �w�i�d�e� �i�n�p�u�t� �r�a�n�g�e�,� �i�d�e�a�l� �f�o�r� �e�x�t�e�n�d�i�n�g� �o�p�e�r�a�t�i�n�g� �l�i�f�e� �i�n� �b�a�t�t�e�r�y�-

�p�o�w�e�r�e�d� �i�n�d�u�s�t�r�i�a�l� �a�n�d� �c�o�n�s�u�m�e�r� �e�l�e�c�t�r�o�n�i�c�s�.

�C�o�m�b�i�n�i�n�g� �a� �q�u�i�e�s�c�e�n�t� �c�u�r�r�e�n�t� �o�f� �l�e�s�s� �t�h�a�n� �5�µ�A� �w�i�t�h� �a�n� �i�n�p�u�t� �v�o�l�t�a�g�e� �r�a�n�g�e� �f�r�o�m� �3�V� �t�o� �6�5�V�,
�t�h�e� �N�C�P�7�3�7� �l�i�n�e�a�r� �r�e�g�u�l�a�t�o�r�s� �g�i�v�e� �e�n�g�i�n�e�e�r�s� �f�l�e�x�i�b�i�l�i�t�y� �w�h�e�n� �d�e�s�i�g�n�i�n�g� �e�F�u�s�e�s�,� �l�o�w�-�d�r�o�p�o�u�t
�(�L�D�O�)� �r�e�g�u�l�a�t�o�r�s�,� �a�n�d� �p�o�w�e�r� �r�a�i�l�s� �i�n� �d�r�o�n�e�s�.� �T�h�e� �w�i�d�e� �i�n�p�u�t� �v�o�l�t�a�g�e� �r�a�n�g�e� �a�l�l�o�w�s� �t�h�e
�r�e�g�u�l�a�t�o�r� �t�o� �w�i�t�h�s�t�a�n�d� �c�o�n�t�i�n�u�o�u�s� �d�c� �o�r� �t�r�a�n�s�i�e�n�t� �i�n�p�u�t� �v�o�l�t�a�g�e�s�,� �s�u�i�t�a�b�l�e� �t�o� �s�e�r�v�e� �i�n
�v�a�r�i�o�u�s� �p�r�o�d�u�c�t� �d�e�s�i�g�n�s�.

�o�n�s�e�m�i� �o�f�f�e�r�s� �N�C�P�7�3�7� �v�a�r�i�a�n�t�s� �i�n�c�l�u�d�i�n�g� �a� �f�i�x�e�d� �o�u�t�p�u�t� �v�o�l�t�a�g�e� �o�f� �3�.�3�V�,� �o�r� �a�n� �a�d�j�u�s�t�a�b�l�e
�o�u�t�p�u�t� �v�o�l�t�a�g�e� �f�r�o�m� �1�.�2�V� �t�o� �2�0�V�,� �w�i�t�h� �a� �h�i�g�h� �o�u�t�p�u�t� �v�o�l�t�a�g�e� �a�c�c�u�r�a�c�y� �o�f� �±�0�.�5�%� �e�n�s�u�r�i�n�g
�s�t�a�b�l�e� �p�o�w�e�r� �d�e�l�i�v�e�r�y� �f�o�r� �p�r�e�c�i�s�i�o�n� �a�n�a�l�o�g� �c�i�r�c�u�i�t�r�y� �a�n�d� �f�l�i�g�h�t� �c�o�n�t�r�o�l�l�e�r�s�.� �T�h�e� �l�i�n�e�a�r
�r�e�g�u�l�a�t�o�r� �r�e�m�a�i�n�s� �s�t�a�b�l�e� �e�v�e�n� �w�i�t�h� �s�m�a�l�l� �1�µ�F� �c�e�r�a�m�i�c� �o�u�t�p�u�t� �c�a�p�a�c�i�t�o�r�s�,� �a�l�l�o�w�i�n�g� �f�o�r
�s�m�a�l�l�e�r� �P�C�B� �d�e�s�i�g�n�s�.

�T�h�e� �N�C�P�7�3�7� �i�m�p�l�e�m�e�n�t�s� �a�n� �i�n�t�e�r�n�a�l� �p�o�w�e�r� �g�o�o�d� �c�i�r�c�u�i�t� �w�i�t�h� �a� �u�s�e�r�-�p�r�o�g�r�a�m�m�a�b�l�e� �d�e�l�a�y�,
�v�i�a� �a�n� �e�x�t�e�r�n�a�l� �c�a�p�a�c�i�t�o�r�.� �T�h�i�s� �f�e�a�t�u�r�e� �s�u�p�p�o�r�t�s� �p�o�w�e�r� �s�e�q�u�e�n�c�i�n�g�,� �o�r� �a�c�t�s� �a�s� �a
�m�i�c�r�o�c�o�n�t�r�o�l�l�e�r� �r�e�s�e�t�.� �T�h�e� �l�i�n�e�a�r� �r�e�g�u�l�a�t�o�r� �a�l�s�o� �f�e�a�t�u�r�e�s� �t�h�e�r�m�a�l� �s�h�u�t�d�o�w�n�,� �c�u�r�r�e�n�t� �l�i�m�i�t
�p�r�o�t�e�c�t�i�o�n� �a�n�d� �a� �b�u�i�l�t�-�i�n� �s�o�f�t� �s�t�a�r�t� �c�i�r�c�u�i�t� �s�u�p�p�r�e�s�s�i�n�g� �i�n�r�u�s�h� �c�u�r�r�e�n�t� �d�u�r�i�n�g� �t�h�e� �s�t�a�r�t�u�p� �o�f
�d�r�o�n�e� �s�u�b�s�y�s�t�e�m�s�.

�F�E�A�T�U�R�E�S
�A�v�a�i�l�a�b�l�e� �i�n� �M�S�O�P�8� �E�P� �a�n�d� �D�F�N�W�8
�3�×�3� �p�a�c�k�a�g�e�s
�0�.�5�µ�A� �s�t�a�n�d�b�y� �c�u�r�r�e�n�t
�E�n�a�b�l�e� �p�i�n� �c�o�m�p�a�t�i�b�l�e� �w�i�t�h
�s�t�a�n�d�a�r�d� �C�M�O�S� �l�o�g�i�c
�2�6�5�m�V� �d�r�o�p�o�u�t� �v�o�l�t�a�g�e
�O�u�t�p�u�t� �a�c�t�i�v�e� �d�i�s�c�h�a�r�g�e� �f�u�n�c�t�i�o�n�s

�A�P�P�L�I�C�A�T�I�O�N�S
�B�a�t�t�e�r�y�-�p�o�w�e�r�e�d� �h�a�n�d� �t�o�o�l�s
�D�r�o�n�e� �f�l�i�g�h�t� �c�o�n�t�r�o�l�l�e�r�s� �a�n�d
�s�e�n�s�o�r�s
�e�F�u�s�e� �p�r�o�t�e�c�t�e�d� �p�o�w�e�r� �r�a�i�l�s
�H�i�g�h�-�v�o�l�t�a�g�e� �r�a�i�l� �s�e�n�s�o�r�s
�H�o�m�e� �a�u�t�o�m�a�t�i�o�n
�S�m�a�r�t� �m�e�t�e�r�s
�S�e�c�u�r�i�t�y� �s�y�s�t�e�m�s

� �B�U�Y� �N�O�W
� 

� �D�A�T�A�S�H�E�E�T
� 

� �S�A�M�P�L�E�S
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�C�o�m�p�a�c�t� �p�o�w�e�r� �r�e�l�a�y� �c�a�r�r�i�e�s� �1�1�0�A� �a�n�d� �a�d�d�s
�w�e�l�d�i�n�g� �d�e�t�e�c�t�i�o�n� �f�o�r� �e�n�e�r�g�y� �s�w�i�t�c�h�i�n�g

�I�n� �a� �h�i�g�h�-�c�a�p�a�c�i�t�y� �f�o�r�m�a�t�,� �t�h�e� �H�E�-�A� �A�H�E�A�x�x�x� �p�o�w�e�r� �r�e�l�a�y� �f�a�m�i�l�y� �f�r�o�m� �P�a�n�a�s�o�n�i�c� �I�n�d�u�s�t�r�y
�h�e�l�p�s� �h�i�g�h�-�v�o�l�t�a�g�e� �d�e�s�i�g�n�e�r�s� �t�o� �i�m�p�r�o�v�e� �s�a�f�e�t�y� �a�n�d� �r�e�l�i�a�b�i�l�i�t�y� �i�n� �s�o�l�a�r� �i�n�v�e�r�t�e�r�s�,� �e�l�e�c�t�r�i�c

�v�e�h�i�c�l�e� �c�h�a�r�g�i�n�g�,� �a�n�d� �i�n�d�u�s�t�r�i�a�l� �p�o�w�e�r� �s�w�i�t�c�h�i�n�g�.

�T�h�e� �H�E�-�A� �A�H�E�A�x�x�x� �p�o�w�e�r� �r�e�l�a�y�s� �f�o�c�u�s� �o�n� �h�i�g�h� �c�a�r�r�y�i�n�g� �c�u�r�r�e�n�t� �a�n�d� �r�e�i�n�f�o�r�c�e�d� �i�n�s�u�l�a�t�i�o�n� �i�n
�a� �s�p�a�c�e�-�c�o�n�s�c�i�o�u�s� �p�a�c�k�a�g�e�,� �s�u�p�p�o�r�t�i�n�g� �p�o�w�e�r� �s�t�a�g�e�s� �t�h�a�t� �m�u�s�t� �s�w�i�t�c�h� �h�i�g�h� �l�o�a�d�s� �w�h�i�l�e
�k�e�e�p�i�n�g� �c�r�e�e�p�a�g�e�,� �c�l�e�a�r�a�n�c�e�,� �a�n�d� �c�o�n�t�a�c�t� �s�e�p�a�r�a�t�i�o�n� �u�n�d�e�r� �c�o�n�t�r�o�l�.� �T�h�e� �f�a�m�i�l�y� �i�n�c�l�u�d�e�s
�F�o�r�m� �1�A� �a�n�d� �F�o�r�m� �1�B� �o�p�t�i�o�n�s�,� �w�i�t�h� �d�i�f�f�e�r�e�n�t� �v�a�r�i�a�n�t�s� �a�d�d�i�n�g� �a� �m�i�r�r�o�r� �c�o�n�t�a�c�t� �m�e�c�h�a�n�i�s�m
�t�o� �s�u�p�p�o�r�t� �w�e�l�d�i�n�g� �d�e�t�e�c�t�i�o�n�.

�D�e�s�i�g�n�e�d� �a�r�o�u�n�d� �a� �c�o�m�p�a�c�t� �f�o�o�t�p�r�i�n�t�,� �t�h�e� �H�E�-�A� �f�a�m�i�l�y� �s�t�i�l�l� �s�u�p�p�o�r�t�s� �1�1�0�A� �m�a�x�i�m�u�m
�c�a�r�r�y�i�n�g� �c�u�r�r�e�n�t�.� �F�o�r� �d�e�m�a�n�d�i�n�g� �e�n�e�r�g�y� �i�n�f�r�a�s�t�r�u�c�t�u�r�e�,� �t�h�e� �H�E�-�A� �r�e�l�a�y�s� �a�d�d� �s�h�o�r�t�-�c�i�r�c�u�i�t
�c�a�p�a�b�i�l�i�t�y� �a�n�d� �h�i�g�h� �d�i�e�l�e�c�t�r�i�c� �s�t�r�e�n�g�t�h�.� �U�L� �5�0�8� �s�h�o�r�t�-�c�i�r�c�u�i�t� �c�a�p�a�b�i�l�i�t�y� �i�s� �s�p�e�c�i�f�i�e�d� �a�s
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https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM26-v%20Issue%202&product=STMicroelectronics%20DCP3603BCMR%20synchronous%20step-down%20converter
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�P�o�w�e�r� �m�o�d�u�l�e� �s�t�r�e�a�m�l�i�n�e�s� �d�i�g�i�t�a�l� �r�a�i�l�s� �w�i�t�h
�p�r�o�g�r�a�m�m�a�b�l�e� �c�i�r�c�u�i�t� �c�o�n�t�r�o�l� �a�n�d� �s�e�q�u�e�n�c�i�n�g
�T�h�e� �M�o�n�o�l�i�t�h�i�c� �P�o�w�e�r� �S�y�s�t�e�m�s� �t�r�i�p�l�e�-�o�u�t�p�u�t� �M�P�M�5�4�3�1�3� �p�o�w�e�r� �m�o�d�u�l�e� �c�o�m�b�i�n�e�s� �t�h�r�e�e
�b�u�c�k� �r�a�i�l�s�,� �i�n�t�e�g�r�a�t�e�d� �i�n�d�u�c�t�o�r�s�,� �a�n�d� �I�2�C� �p�r�o�g�r�a�m�m�a�b�i�l�i�t�y� �t�o� �s�i�m�p�l�i�f�y� �m�u�l�t�i�-�r�a�i�l� �p�o�w�e�r�,

�w�i�t�h� �m�o�n�i�t�o�r�i�n�g�,� �s�e�q�u�e�n�c�i�n�g�,� �a�n�d� �f�l�e�x�i�b�l�e� �p�a�r�a�l�l�e�l�i�n�g� �o�p�t�i�o�n�s�.

�T�h�e� �M�P�M�5�4�3�1�3� �i�s� �a� �f�u�l�l�y� �i�n�t�e�g�r�a�t�e�d�,� �t�r�i�p�l�e�-�o�u�t�p�u�t� �p�o�w�e�r� �m�o�d�u�l�e� �d�e�s�i�g�n�e�d� �f�o�r� �d�e�n�s�e� �d�i�g�i�t�a�l
�l�o�a�d�s� �t�h�a�t� �n�e�e�d� �m�u�l�t�i�p�l�e� �t�i�g�h�t�l�y� �r�e�g�u�l�a�t�e�d� �r�a�i�l�s� �a�n�d� �f�a�s�t� �t�r�a�n�s�i�e�n�t� �r�e�s�p�o�n�s�e�.� �T�h�e� �m�o�d�u�l�e
�u�s�e�s� �a�d�a�p�t�i�v�e� �c�o�n�s�t�a�n�t�-�o�n�-�t�i�m�e� �(�C�O�T�)� �c�o�n�t�r�o�l� �a�n�d� �i�n�t�e�g�r�a�t�e�s� �p�o�w�e�r�-�o�n� �a�n�d� �p�o�w�e�r�-�o�f�f
�s�e�q�u�e�n�c�i�n�g�,� �c�o�n�f�i�g�u�r�a�b�l�e� �s�o�f�t�-�s�t�a�r�t� �a�n�d� �c�o�m�p�e�n�s�a�t�i�o�n�,� �p�l�u�s� �a�d�j�u�s�t�a�b�l�e� �p�r�o�t�e�c�t�i�o�n
�t�h�r�e�s�h�o�l�d�s�,� �r�e�d�u�c�i�n�g� �e�x�t�e�r�n�a�l� �c�o�m�p�o�n�e�n�t�s� �a�n�d� �t�u�n�i�n�g� �e�f�f�o�r�t�.

�A� �k�e�y� �a�d�v�a�n�t�a�g�e� �i�s� �d�i�g�i�t�a�l� �c�o�n�f�i�g�u�r�a�b�i�l�i�t�y�.� �O�u�t�p�u�t� �v�o�l�t�a�g�e� �c�a�n� �b�e� �s�e�t� �o�n�l�i�n�e� �v�i�a� �i�n�t�e�r�-
�i�n�t�e�g�r�a�t�e�d� �c�i�r�c�u�i�t� �(�I�2�C�)� �b�u�s� �o�r� �p�r�e�-�p�r�o�g�r�a�m�m�e�d� �u�s�i�n�g� �m�u�l�t�i�p�l�e�-�t�i�m�e� �p�r�o�g�r�a�m�m�a�b�l�e� �(�M�T�P�)
�m�e�m�o�r�y�,� �a�l�l�o�w�i�n�g� �t�h�e� �s�a�m�e� �h�a�r�d�w�a�r�e� �t�o� �b�e� �c�o�n�f�i�g�u�r�e�d� �f�o�r� �d�i�f�f�e�r�e�n�t� �r�a�i�l� �p�l�a�n�s�.

�M�P�M�5�4�3�1�3� �s�u�p�p�o�r�t�s� �m�u�l�t�i�p�l�e� �w�a�y�s� �t�o� �s�c�a�l�e� �c�u�r�r�e�n�t� �w�i�t�h�o�u�t� �r�e�d�e�s�i�g�n�i�n�g� �t�h�e� �p�o�w�e�r� �s�t�a�g�e�.� �I�t
�i�n�c�l�u�d�e�s� �c�o�n�f�i�g�u�r�a�b�l�e� �a�c�t�i�v�e� �v�o�l�t�a�g�e� �p�o�s�i�t�i�o�n�i�n�g� �(�A�V�P�)� �t�o� �c�r�e�a�t�e� �d�r�o�o�p� �f�o�r� �p�a�s�s�i�v�e� �c�u�r�r�e�n�t
�s�h�a�r�i�n�g� �w�h�e�n� �p�a�r�a�l�l�e�l�i�n�g� �u�p� �t�o� �t�h�r�e�e� �o�u�t�p�u�t�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �b�u�c�k� �A� �a�n�d� �b�u�c�k� �B� �c�a�n� �b�e
�c�o�n�f�i�g�u�r�e�d� �t�o� �o�p�e�r�a�t�e� �i�n� �p�a�r�a�l�l�e�l� �f�o�r� �u�p� �t�o� �6�A� �u�s�i�n�g� �i�n�t�e�r�l�e�a�v�i�n�g� �m�o�d�e�,� �p�r�o�v�i�d�i�n�g� �a�c�t�i�v�e
�c�u�r�r�e�n�t� �b�a�l�a�n�c�i�n�g� �a�n�d� �i�m�p�r�o�v�e�d� �r�i�p�p�l�e� �p�e�r�f�o�r�m�a�n�c�e� �f�o�r� �h�i�g�h�e�r�-�c�u�r�r�e�n�t� �r�a�i�l�s�.� �D�i�f�f�e�r�e�n�t�i�a�l
�r�e�m�o�t�e� �s�e�n�s�e� �p�i�n�s� �s�u�p�p�o�r�t� �a�c�c�u�r�a�t�e� �r�e�g�u�l�a�t�i�o�n� �a�t� �t�h�e� �l�o�a�d�.� 

�T�h�e� �m�o�d�u�l�e� �a�l�s�o� �a�d�d�s� �t�e�l�e�m�e�t�r�y� �a�n�d� �s�y�s�t�e�m�-�l�e�v�e�l� �c�o�n�t�r�o�l� �f�e�a�t�u�r�e�s� �t�h�a�t� �s�u�p�p�o�r�t� �m�o�n�i�t�o�r�i�n�g
�o�f� �o�u�t�p�u�t� �v�o�l�t�a�g�e�,� �o�u�t�p�u�t� �c�u�r�r�e�n�t�,� �a�n�d� �j�u�n�c�t�i�o�n� �t�e�m�p�e�r�a�t�u�r�e� �v�i�a� �I�2�C�,� �p�r�o�v�i�d�e�s� �o�p�e�n�-�d�r�a�i�n
�p�o�w�e�r� �g�o�o�d� �(�P�G�)�,� �a�n�d� �a�l�l�o�w�s� �s�e�l�e�c�t�i�o�n� �o�f� �p�u�l�s�e�-�f�r�e�q�u�e�n�c�y� �m�o�d�u�l�a�t�i�o�n� �(�P�F�M�)� �o�r� �p�u�l�s�e�-�w�i�d�t�h
�m�o�d�u�l�a�t�i�o�n� �(�P�W�M�)� �o�p�e�r�a�t�i�n�g� �m�o�d�e�s� �w�i�t�h� �f�r�e�q�u�e�n�c�y� �a�d�j�u�s�t�m�e�n�t� �t�h�r�o�u�g�h� �I�2�C�.� �S�w�i�t�c�h�i�n�g
�f�r�e�q�u�e�n�c�y� �i�s� �c�o�n�f�i�g�u�r�a�b�l�e� �f�r�o�m� �5�0�0�k�H�z� �t�o� �1�0�0�0�k�H�z�,� �e�n�a�b�l�i�n�g� �d�e�s�i�g�n�e�r�s� �t�o� �t�r�a�d�e�-�o�f�f
�e�f�f�i�c�i�e�n�c�y� �a�n�d� �t�r�a�n�s�i�e�n�t� �p�e�r�f�o�r�m�a�n�c�e�.� 

�T�h�e� �M�P�M�5�4�3�1�3� �o�p�e�r�a�t�e�s� �f�r�o�m� �4�V� �t�o� �1�6�V� �i�n�p�u�t�,� �s�u�p�p�o�r�t�s� �0�.�4�V� �t�o� �5�.�5�V� �o�u�t�p�u�t� �r�a�n�g�e�,� �a�n�d� �i�s
�o�f�f�e�r�e�d� �i�n� �a� �b�a�l�l� �g�r�i�d� �a�r�r�a�y� �(�B�G�A�)� �8�m�m� �x� �9�m�m� �x� �2�.�5�8�m�m� �p�a�c�k�a�g�e�.
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�T�h�e�r�m�a�l� �s�h�u�t�d�o�w�n

�A�P�P�L�I�C�A�T�I�O�N�S
�N�e�t�w�o�r�k�i�n�g
�T�e�l�e�c�o�m�m�u�n�i�c�a�t�i�o�n
�O�p�t�i�c�a�l� �m�o�d�u�l�e� �p�o�w�e�r� �s�u�p�p�l�i�e�s

�F�R�E�E� �D�E�V� �B�O�A�R�D
�T�r�i�p�l�e�-�o�u�t�p�u�t�,� �p�o�w�e�r� �m�o�d�u�l�e� �w�i�t�h� �a�n� �I�2�C

�i�n�t�e�r�f�a�c�e� �e�v�a�l�u�a�t�i�o�n� �b�o�a�r�d�.

�O�r�d�e�r�a�b�l�e� �P�a�r�t� �N�u�m�b�e�r
�E�V�M�5�4�3�1�3�-�B�J�-�0�0�A

�A�P�P�L�Y� �H�E�R�E� �N�O�W

� �D�A�T�A�S�H�E�E�T
� 

� �S�A�M�P�L�E�S

https://www.my-boardclub.com/boards/evm54313-bj-00a/#apply
https://www.my-boardclub.com/wp-content/uploads/2026/03/MPM54313GBJ.pdf
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM26-v%20Issue%203&product=Monolithic%20Power%20Systems%20MPM54313%20triple-output%20programmable%20power%20module


�E�f�f�i�c�i�e�n�t� �P�M�I�C� �e�x�t�e�n�d�s� �p�r�i�m�a�r�y�-�c�e�l�l� �b�a�t�t�e�r�y� �l�i�f�e
�f�o�r� �e�m�b�e�d�d�e�d� �I�o�T� �d�e�s�i�g�n�s

�T�h�e� �n�P�M�2�1�0�0� �p�o�w�e�r� �m�a�n�a�g�e�m�e�n�t� �I�C� �(�P�M�I�C�)� �f�r�o�m� �N�o�r�d�i�c� �S�e�m�i�c�o�n�d�u�c�t�o�r� �f�e�a�t�u�r�e�s� �a
�t�o�o�l�b�o�x� �o�f� �p�o�w�e�r�-�s�a�v�i�n�g� �f�u�n�c�t�i�o�n�s� �t�o� �m�a�x�i�m�i�z�e� �b�a�t�t�e�r�y� �r�u�n�t�i�m�e� �i�n� �p�r�i�m�a�r�y�-�c�e�l�l� �b�a�t�t�e�r�y�-

�p�o�w�e�r�e�d� �d�e�s�i�g�n�s�.

�N�o�r�d�i�c� �S�e�m�i�c�o�n�d�u�c�t�o�r� �h�a�s� �i�n�t�r�o�d�u�c�e�d� �t�h�e� �n�P�M�2�1�0�0� �P�M�I�C� �t�o� �m�e�e�t� �t�h�e� �c�h�a�l�l�e�n�g�e�s� �o�f� �l�i�m�i�t�e�d
�b�a�t�t�e�r�y� �l�i�f�e� �i�n� �w�i�r�e�l�e�s�s� �s�e�n�s�o�r�s� �a�n�d� �p�e�r�i�p�h�e�r�a�l�s�.� �T�h�e� �P�M�I�C� �s�u�p�p�o�r�t�s� �i�n�p�u�t� �v�o�l�t�a�g�e�s� �r�a�n�g�i�n�g
�f�r�o�m� �0�.�7�V� �t�o� �3�.�4�V�,� �e�n�a�b�l�i�n�g� �o�p�e�r�a�t�i�o�n� �f�r�o�m� �s�i�n�g�l�e� �o�r� �d�u�a�l� �A�A� �a�n�d� �A�A�A� �b�a�t�t�e�r�i�e�s�,� �s�i�l�v�e�r�-�o�x�i�d�e
�c�e�l�l�s�,� �o�r� �3�V� �C�R�2�0�3�2� �c�o�i�n� �c�e�l�l�s�.

�A�n� �i�n�t�e�g�r�a�t�e�d� �b�o�o�s�t� �c�o�n�v�e�r�t�e�r� �o�p�e�r�a�t�i�n�g� �w�i�t�h� �1�5�0�n�A� �q�u�i�e�s�c�e�n�t� �c�u�r�r�e�n�t� �d�e�l�i�v�e�r�s� �u�p� �t�o� �9�5�%
�e�f�f�i�c�i�e�n�c�y�,� �e�n�s�u�r�i�n�g� �l�o�n�g�e�r� �l�i�f�e� �f�o�r� �p�o�w�e�r�-�l�i�m�i�t�e�d� �p�r�o�d�u�c�t�s� �r�e�q�u�i�r�i�n�g� �h�i�g�h�e�r� �o�p�e�r�a�t�i�n�g
�v�o�l�t�a�g�e�s� �t�h�a�n� �p�r�o�v�i�d�e�d� �b�y� �t�h�e� �b�a�t�t�e�r�y�.

�M�a�n�y� �I�o�T� �a�p�p�l�i�c�a�t�i�o�n�s� �s�p�e�n�d� �l�o�n�g� �d�u�r�a�t�i�o�n�s� �i�n� �s�l�e�e�p�:� �t�h�e� �n�P�M�2�1�0�0� �i�n�c�l�u�d�e�s� �a� �1�7�5�n�A
�h�i�b�e�r�n�a�t�e� �m�o�d�e� �w�i�t�h� �w�a�k�e�-�u�p� �f�u�n�c�t�i�o�n�s� �t�h�a�t� �c�a�n� �e�x�t�e�n�d� �b�a�t�t�e�r�y�-�l�i�f�e� �b�y� �u�p� �t�o� �t�h�r�e�e� �t�i�m�e�s�.
�T�o� �e�x�t�e�n�d� �s�h�e�l�f� �l�i�f�e�,� �3�5�n�A� �s�h�i�p� �m�o�d�e� �d�i�s�c�o�n�n�e�c�t�s� �t�h�e� �b�a�t�t�e�r�y� �a�n�d� �e�l�i�m�i�n�a�t�e�s� �t�h�e� �n�e�e�d� �f�o�r
�m�e�c�h�a�n�i�c�a�l� �p�u�l�l� �t�a�b�s� �d�u�r�i�n�g� �t�h�e� �s�h�i�p�p�i�n�g� �p�r�o�c�e�s�s�.

�T�h�e� �n�P�M�2�1�0�0� �u�s�e�s� �p�r�e�c�i�s�e� �v�o�l�t�a�g�e� �a�n�d� �t�e�m�p�e�r�a�t�u�r�e�-�b�a�s�e�d� �f�u�e�l� �g�a�u�g�i�n�g� �o�n� �t�h�e� �h�o�s�t
�m�i�c�r�o�p�r�o�c�e�s�s�o�r�,� �i�n�s�t�e�a�d� �o�f� �s�o�l�e�l�y� �s�t�a�n�d�a�r�d� �v�o�l�t�a�g�e�-�b�a�s�e�d� �e�s�t�i�m�a�t�i�o�n�,� �r�e�d�u�c�i�n�g� �t�h�e
�l�i�k�e�l�i�h�o�o�d� �o�f� �p�r�e�m�a�t�u�r�e� �r�e�p�l�a�c�e�m�e�n�t� �o�r� �u�n�e�x�p�e�c�t�e�d� �s�h�u�t�d�o�w�n�s�.

�S�o�f�t�w�a�r�e� �s�u�p�p�o�r�t� �i�s� �a�v�a�i�l�a�b�l�e� �f�o�r� �n�R�F�5�2�,� �n�R�F�5�3�,� �a�n�d� �n�R�F�5�4� �s�e�r�i�e�s� �w�i�r�e�l�e�s�s� �m�u�l�t�i�p�r�o�t�o�c�o�l
�s�y�s�t�e�m�s�-�o�n�-�c�h�i�p� �(�S�o�C�)� �v�i�a� �t�h�e� �n�R�F� �C�o�n�n�e�c�t� �S�D�K�,� �t�h�o�u�g�h� �t�h�e� �n�P�M�2�1�0�0� �P�M�I�C� �a�l�s�o� �i�n�t�e�r�f�a�c�e�s
�w�i�t�h� �n�o�n�-�N�o�r�d�i�c� �h�o�s�t� �p�r�o�c�e�s�s�o�r�s�.

� 

�F�E�A�T�U�R�E�S
�L�D�O� �r�e�g�u�l�a�t�o�r� �o�u�t�p�u�t� �r�a�n�g�e�:� �0�.�8�V
�t�o� �3�.�0�V
�S�u�p�p�l�y� �v�o�l�t�a�g�e� �r�a�n�g�e�:� �0�.�7� �t�o� �3�.�4�V
�B�o�o�s�t� �c�o�n�v�e�r�t�e�r� �o�u�t�p�u�t� �r�a�n�g�e�:� �1�.�8
�t�o� �3�.�3�V� 
�W�L�C�S�P� �a�n�d� �Q�F�N�1�6� �p�a�c�k�a�g�e
�o�p�t�i�o�n�s
�1�5�0�m�A� �m�a�x�i�m�u�m� �b�o�o�s�t� �o�u�t�p�u�t
�c�u�r�r�e�n�t

�A�P�P�L�I�C�A�T�I�O�N�S
�C�o�m�p�u�t�e�r� �p�e�r�i�p�h�e�r�a�l�s
�H�u�m�a�n� �i�n�t�e�r�f�a�c�e� �d�e�v�i�c�e�s
�R�e�m�o�t�e� �c�o�n�t�r�o�l�s
�S�m�a�r�t� �h�o�m�e� �s�e�n�s�o�r�s
�B�l�u�e�t�o�o�t�h� �a�s�s�e�t� �t�r�a�c�k�e�r�s
�F�i�t�n�e�s�s� �a�c�c�e�s�s�o�r�i�e�s
�P�e�r�s�o�n�a�l� �m�e�d�i�c�a�l� �d�e�v�i�c�e�s

�F�R�E�E� �D�E�V� �B�O�A�R�D
�E�v�a�l�u�a�t�i�o�n� �k�i�t� �f�o�r� �n�P�M�2�1�0�0� �P�M�I�C� �w�i�t�h
�b�a�t�t�e�r�y� �h�o�l�d�e�r�s� �a�n�d� �s�o�f�t�w�a�r�e� �s�u�p�p�o�r�t�.

�O�r�d�e�r�a�b�l�e� �P�a�r�t� �N�u�m�b�e�r
�n�P�M�2�1�0�0�-�E�K

�A�P�P�L�Y� �H�E�R�E� �N�O�W

� �B�U�Y� �N�O�W
� 

� �S�A�M�P�L�E�S

https://www.my-boardclub.com/boards/npm2100-ek/#apply
https://www.futureelectronics.com/search/?text=nPM2100&loc=2
https://myfuture.futureelectronics.com/samplerequestemea?samplesource=FTM26-v%20Issue%203&product=Nordic%20Semiconductor%20nPM2100%20efficient%20power%20management%20IC
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�G�a�N� �h�a�l�f�-�b�r�i�d�g�e� �t�r�a�n�s�i�s�t�o�r� �b�o�o�s�t�s� �p�o�w�e�r
�d�e�n�s�i�t�y� �f�o�r� �c�o�m�p�a�c�t� �m�o�t�o�r� �i�n�v�e�r�t�e�r� �s�t�a�g�e�s

�I�n�t�e�g�r�a�t�i�n�g� �a� �6�5�0�V� �g�a�l�l�i�u�m� �n�i�t�r�i�d�e� �(�G�a�N�)� �h�a�l�f�-�b�r�i�d�g�e� �w�i�t�h� �a� �h�i�g�h�-�v�o�l�t�a�g�e� �d�r�i�v�e�r� �a�n�d
�p�r�o�t�e�c�t�i�o�n�s�,� �t�h�e� �S�T�M�i�c�r�o�e�l�e�c�t�r�o�n�i�c�s� �G�A�N�S�P�I�N�6�1�x� �h�e�l�p�s� �d�e�s�i�g�n�e�r�s� �t�o� �b�u�i�l�d� �s�m�a�l�l�e�r�,

�e�f�f�i�c�i�e�n�t� �t�h�r�e�e�-�p�h�a�s�e� �m�o�t�o�r� �i�n�v�e�r�t�e�r�s� �w�h�i�l�e� �k�e�e�p�i�n�g� �v�o�l�t�a�g�e� �s�l�e�w� �r�a�t�e� �u�n�d�e�r� �c�o�n�t�r�o�l�.

�S�T�M�i�c�r�o�e�l�e�c�t�r�o�n�i�c�s� �b�r�i�n�g�s� �i�t�s� �G�a�N� �h�a�l�f�-�b�r�i�d�g�e� �s�y�s�t�e�m�-�i�n�-�p�a�c�k�a�g�e� �i�n� �a� �q�u�a�d� �f�l�a�t� �n�o�-�l�e�a�d
�(�Q�F�N�)� �f�o�r�m�a�t�,� �h�e�l�p�i�n�g� �m�o�t�o�r�-�d�r�i�v�e� �d�e�s�i�g�n�e�r�s� �t�a�m�e� �f�a�s�t� �e�d�g�e�s�,� �r�e�d�u�c�e� �e�l�e�c�t�r�o�m�a�g�n�e�t�i�c
�i�n�t�e�r�f�e�r�e�n�c�e� �(�E�M�I�)�,� �a�n�d� �c�u�t� �t�h�e�r�m�a�l� �o�v�e�r�h�e�a�d� �i�n� �t�h�r�e�e�-�p�h�a�s�e� �i�n�v�e�r�t�e�r� �s�t�a�g�e�s�.

�T�h�e� �G�A�N�S�P�I�N�6�1�1�T�R� �a�n�d� �G�A�N�S�P�I�N�6�1�2�T�R� �a�r�e� �p�o�w�e�r� �s�y�s�t�e�m�-�i�n�-�p�a�c�k�a�g�e� �h�a�l�f�-�b�r�i�d�g�e�s� �t�h�a�t
�i�n�t�e�g�r�a�t�e� �t�w�o� �e�n�h�a�n�c�e�m�e�n�t�-�m�o�d�e� �G�a�N� �t�r�a�n�s�i�s�t�o�r�s� �w�i�t�h� �a� �h�i�g�h�-�v�o�l�t�a�g�e�,� �h�i�g�h�-�f�r�e�q�u�e�n�c�y� �g�a�t�e
�d�r�i�v�e�r�.� �G�A�N�S�P�I�N�6�1�1�T�R� �i�n�t�e�g�r�a�t�e�s� �t�w�o� �1�3�8�m�©�,� �6�5�0�V� �H�E�M�T� �G�a�N� �w�i�t�h� �1�0�A� �d�r�a�i�n� �c�u�r�r�e�n�t�,
�w�h�i�l�e� �G�A�N�S�P�I�N�6�1�2�T�R� �p�r�o�v�i�d�e�s� �a� �p�i�n�-�t�o�-�p�i�n� �o�p�t�i�o�n� �w�i�t�h� �2�7�0�m�©� �a�n�d� �5�.�5�A� �d�r�a�i�n� �c�u�r�r�e�n�t�.

�D�e�s�i�g�n�e�d� �f�o�r� �m�o�t�i�o�n� �c�o�n�t�r�o�l�,� �b�o�t�h� �v�a�r�i�a�n�t�s� �o�p�t�i�m�i�z�e� �v�o�l�t�a�g�e� �s�l�e�w� �r�a�t�e� �o�u�t�p�u�t� �t�o� �1�0�V�/�n�s� �i�n
�h�a�r�d�-�o�n� �a�n�d� �h�a�r�d�-�o�f�f� �t�r�a�n�s�i�t�i�o�n�s�,� �t�a�i�l�o�r�e�d� �f�o�r� �E�M�I� �a�n�d� �m�o�t�o�r� �r�e�l�i�a�b�i�l�i�t�y�.

�T�h�e� �i�n�t�e�g�r�a�t�e�d� �d�r�i�v�e�r� �i�n�c�l�u�d�e�s� �l�i�n�e�a�r� �r�e�g�u�l�a�t�o�r�s� �f�o�r� �h�i�g�h�-�s�i�d�e� �a�n�d� �l�o�w�-�s�i�d�e� �s�u�p�p�l�i�e�s�,� �a�n
�i�n�t�e�r�n�a�l� �b�o�o�t�s�t�r�a�p� �d�i�o�d�e�,� �a� �c�o�m�p�a�r�a�t�o�r� �f�o�r� �o�v�e�r�c�u�r�r�e�n�t� �d�e�t�e�c�t�i�o�n� �w�i�t�h� �s�m�a�r�t� �s�h�u�t�d�o�w�n�,
�a�n�d� �u�n�d�e�r�-�v�o�l�t�a�g�e� �l�o�c�k�o�u�t� �(�U�V�L�O�)� �m�o�n�i�t�o�r�i�n�g� �o�n� �t�h�e� �v�o�l�t�a�g�e� �s�u�p�p�l�y� �f�o�r� �l�o�g�i�c�,� �a�n�d� �f�o�r� �t�h�e
�h�i�g�h�-� �a�n�d� �l�o�w�-�s�i�d�e� �d�r�i�v�e�r�.� �I�n�t�e�r�l�o�c�k�i�n�g�,� �s�h�u�t�d�o�w�n�,� �s�t�a�n�d�b�y� �a�n�d� �f�a�u�l�t� �p�i�n�s� �s�u�p�p�o�r�t� �r�o�b�u�s�t
�s�y�s�t�e�m� �c�o�n�t�r�o�l�,� �w�i�t�h� �a� �5�5�n�s� �g�a�t�e� �d�r�i�v�e�r� �c�o�n�t�r�i�b�u�t�i�n�g� �t�o� �a�n� �o�v�e�r�a�l�l� �1�5�0�n�s� �o�u�t�p�u�t� �p�r�o�p�a�g�a�t�i�o�n
�d�e�l�a�y�.� �I�n�p�u�t�s� �a�r�e� �c�o�m�p�a�t�i�b�l�e� �f�r�o�m� �3�.�3�V� �t�o� �2�0�V� �w�i�t�h� �h�y�s�t�e�r�e�s�i�s� �a�n�d� �p�u�l�l�-�d�o�w�n�.
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�F�E�A�T�U�R�E�S
�E�x�t�e�r�n�a�l�l�y� �a�d�j�u�s�t�a�b�l�e� �t�u�r�n�-�o�n
�v�o�l�t�a�g�e� �s�l�e�w� �r�a�t�e� �(�d�V�/�d�t�)
�R�e�v�e�r�s�e� �c�o�n�d�u�c�t�i�o�n� �c�a�p�a�b�i�l�i�t�y
�Z�e�r�o� �r�e�v�e�r�s�e� �r�e�c�o�v�e�r�y� �l�o�s�s
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�P�o�w�e�r� �t�o�o�l�s

�F�R�E�E� �D�E�V� �B�O�A�R�D
�T�h�r�e�e�-�p�h�a�s�e� �4�0�0�W� �m�o�t�o�r� �c�o�n�t�r�o�l
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�S�p�l�i�t�-�g�a�t�e� �p�o�w�e�r� �M�O�S�F�E�T�s� �s�t�r�e�a�m�l�i�n�e� �t�h�e�r�m�a�l
�a�n�d� �s�w�i�t�c�h�i�n�g� �t�r�a�d�e�-�o�f�f�s

�T�o� �b�o�o�s�t� �e�f�f�i�c�i�e�n�c�y� �a�n�d� �p�o�w�e�r� �d�e�n�s�i�t�y� �i�n� �h�i�g�h�-�c�u�r�r�e�n�t� �d�c�-�d�c� �r�a�i�l�s�,� �t�h�e� �R�e�n�e�s�a�s� �R�E�X�F�E�T�-�1
�p�o�w�e�r� �m�e�t�a�l� �o�x�i�d�e� �M�O�S�F�E�T�s� �c�o�m�b�i�n�e� �s�p�l�i�t�-�g�a�t�e� �s�w�i�t�c�h�i�n�g� �w�i�t�h� �c�o�m�p�a�c�t� �p�a�c�k�a�g�e�s�.

�M�o�d�e�r�n� �p�o�w�e�r� �d�e�s�i�g�n�s� �a�r�e� �b�e�i�n�g� �p�u�s�h�e�d� �i�n� �t�w�o� �d�i�r�e�c�t�i�o�n�s� �a�t� �o�n�c�e�,� �h�i�g�h�e�r� �c�u�r�r�e�n�t� �d�e�n�s�i�t�y
�o�n� �t�h�e� �P�C�B� �a�n�d� �t�i�g�h�t�e�r� �e�f�f�i�c�i�e�n�c�y� �t�a�r�g�e�t�s� �a�c�r�o�s�s� �l�o�a�d�,� �t�e�m�p�e�r�a�t�u�r�e�,� �a�n�d� �s�w�i�t�c�h�i�n�g
�f�r�e�q�u�e�n�c�y�.� �T�h�a�t� �c�r�e�a�t�e�s� �a� �f�a�m�i�l�i�a�r� �s�e�t� �o�f� �t�r�a�d�e�-�o�f�f�s�,� �c�o�n�d�u�c�t�i�o�n� �l�o�s�s� �v�e�r�s�u�s� �s�w�i�t�c�h�i�n�g� �l�o�s�s�,
�p�l�u�s� �t�h�e�r�m�a�l� �p�a�t�h�s� �t�h�a�t� �o�f�t�e�n� �d�i�c�t�a�t�e� �o�v�e�r�a�l�l� �s�i�z�e� �m�o�r�e� �t�h�a�n� �t�h�e� �s�c�h�e�m�a�t�i�c� �d�o�e�s�.

�T�h�e� �R�e�n�e�s�a�s� �R�E�X�F�E�T�-�1� �N�-�c�h�a�n�n�e�l� �p�o�w�e�r� �M�O�S�F�E�T� �f�a�m�i�l�y� �t�a�r�g�e�t�s� �t�h�i�s� �b�a�l�a�n�c�e� �w�i�t�h� �s�p�l�i�t�-�g�a�t�e
�t�e�c�h�n�o�l�o�g�y� �a�n�d� �p�a�c�k�a�g�e� �o�p�t�i�o�n�s� �t�h�a�t� �l�e�t� �d�e�s�i�g�n�e�r�s� �s�c�a�l�e� �f�r�o�m� �c�o�m�p�a�c�t� �p�o�i�n�t�-�o�f�-�l�o�a�d� �s�t�a�g�e�s
�t�o� �h�i�g�h�-�c�u�r�r�e�n�t� �c�o�n�v�e�r�s�i�o�n�.� �A�c�r�o�s�s� �t�h�e� �r�a�n�g�e�,� �t�h�e� �M�O�S�F�E�T�s� �a�r�e� �s�p�e�c�i�f�i�e�d� �f�o�r� �l�o�w� �d�r�a�i�n�-�t�o�-
�s�o�u�r�c�e� �o�n�-�s�t�a�t�e� �r�e�s�i�s�t�a�n�c�e� �(�R�D�S�(�o�n�)�)�,� �l�o�w� �i�n�p�u�t� �c�a�p�a�c�i�t�a�n�c�e�,� �a�n�d� �1�0�0�%� �a�v�a�l�a�n�c�h�e� �t�e�s�t�i�n�g�,
�w�i�t�h� �o�p�e�r�a�t�i�n�g� �j�u�n�c�t�i�o�n� �t�e�m�p�e�r�a�t�u�r�e� �s�p�e�c�i�f�i�e�d� �f�r�o�m� �-�5�5�°�C� �t�o� �1�7�5�°�C�.

�W�h�e�r�e� �t�h�e� �f�a�m�i�l�y� �b�e�c�o�m�e�s� �e�s�p�e�c�i�a�l�l�y� �u�s�e�f�u�l� �i�s� �p�a�c�k�a�g�i�n�g�.� �F�o�r� �s�p�a�c�e�-�c�o�n�s�t�r�a�i�n�e�d� �l�a�y�o�u�t�s
�t�h�a�t� �s�t�i�l�l� �n�e�e�d� �s�o�l�i�d� �t�h�e�r�m�a�l� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �a�u�t�o�m�a�t�e�d� �o�p�t�i�c�a�l� �i�n�s�p�e�c�t�i�o�n� �s�u�p�p�o�r�t�,� �s�m�a�l�l
�o�u�t�l�i�n�e�,� �8�-�p�i�n�,� �f�l�a�t� �l�e�a�d� �(�S�O�8�-�F�L�)� �a�n�d� �u�l�t�r�a�-�s�m�a�l�l� �o�u�t�l�i�n�e�,� �8�-�p�i�n�,� �f�l�a�t� �l�e�a�d� �(�¼�S�O�8�-�F�L�)� �p�a�c�k�a�g�e�s
�u�s�e� �w�e�t�t�a�b�l�e� �f�l�a�n�k�s�,� �h�e�l�p�i�n�g� �a�s�s�e�m�b�l�y� �q�u�a�l�i�t�y� �w�h�i�l�e� �k�e�e�p�i�n�g� �t�h�e� �f�o�o�t�p�r�i�n�t� �s�m�a�l�l�.� �F�o�r� �h�i�g�h�e�r
�p�o�w�e�r� �s�t�a�g�e�s�,� �t�h�e� �T�O�-�L�e�a�d�l�e�s�s� �(�T�O�L�L�)� �a�n�d� �T�O�-�L�e�a�d�e�d� �t�o�p�-�s�i�d�e� �c�o�o�l�i�n�g� �(�T�O�L�T�)� �o�p�t�i�o�n�s
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�G�a�l�v�a�n�i�c� �i�s�o�l�a�t�e�d� �o�p�t�o�c�o�u�p�l�e�r� �p�r�o�v�i�d�e�s� �c�u�r�r�e�n�t
�t�r�a�n�s�f�e�r� �r�a�t�i�o� �u�p� �t�o� �6�0�0�%

�P�r�o�v�i�d�i�n�g� �l�o�w�-�p�o�w�e�r� �s�i�g�n�a�l� �i�s�o�l�a�t�i�o�n� �f�o�r� �b�a�t�t�e�r�y� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �4�8�V� �p�o�w�e�r� �d�o�m�a�i�n�s�,
�t�h�e� �V�i�s�h�a�y� �I�n�t�e�r�t�e�c�h�n�o�l�o�g�y� �V�O�M�A�6�1�8�A� �o�p�t�o�c�o�u�p�l�e�r� �o�f�f�e�r�s� �b�e�n�e�f�i�t�s� �f�o�r� �a�u�t�o�m�o�t�i�v�e� �a�n�d

�h�i�g�h�-�r�e�l�i�a�b�i�l�i�t�y� �i�n�d�u�s�t�r�i�a�l� �s�y�s�t�e�m�s�.

�T�h�e� �V�O�M�A�6�1�8�A� �s�e�r�i�e�s� �o�f� �o�p�t�o�c�o�u�p�l�e�r�s� �b�r�i�n�g�s� �p�o�w�e�r� �s�o�l�u�t�i�o�n�s� �f�o�r� �n�o�i�s�y� �s�u�p�p�l�i�e�s� �a�n�d
�m�i�x�e�d�-�v�o�l�t�a�g�e� �d�o�m�a�i�n�s�.� �T�h�e� �o�p�t�o�c�o�u�p�l�e�r� �s�u�p�p�o�r�t�s� �g�a�l�v�a�n�i�c� �a�n�d� �n�o�i�s�e� �i�s�o�l�a�t�i�o�n� �f�o�r� �s�i�g�n�a�l
�t�r�a�n�s�m�i�s�s�i�o�n� �b�e�t�w�e�e�n� �e�l�e�c�t�r�i�c�a�l�l�y� �s�e�p�a�r�a�t�e�d� �c�i�r�c�u�i�t�s�.� �T�h�e� �V�O�M�A�6�1�8�A� �f�e�a�t�u�r�e�s� �a� �h�i�g�h
�c�o�l�l�e�c�t�o�r� �e�m�i�t�t�e�r� �v�o�l�t�a�g�e� �o�f� �8�0�V�,� �w�h�i�c�h� �o�f�f�e�r�s� �c�u�r�r�e�n�t� �t�r�a�n�s�f�e�r� �r�a�t�i�o� �u�p� �t�o� �6�0�0�%� �a�t� �j�u�s�t� �1�m�A
�i�n�p�u�t� �c�u�r�r�e�n�t�,� �a�l�o�n�g�s�i�d�e� �l�o�w� �c�o�u�p�l�i�n�g� �c�a�p�a�c�i�t�a�n�c�e� �o�f� �1�.�2�p�F� �t�o� �h�e�l�p� �m�i�n�i�m�i�z�e� �n�o�i�s�e� �c�o�u�p�l�i�n�g
�a�c�r�o�s�s� �t�h�e� �i�s�o�l�a�t�i�o�n� �b�a�r�r�i�e�r�.� 

�T�h�e� �o�p�t�o�c�o�u�p�l�e�r� �c�o�m�b�i�n�e�s� �a� �g�a�l�l�i�u�m� �a�l�u�m�i�n�u�m� �a�r�s�e�n�i�d�e� �(�G�a�A�l�A�s�)� �i�n�f�r�a�r�e�d� �e�m�i�t�t�i�n�g� �d�i�o�d�e
�o�p�t�i�c�a�l�l�y� �c�o�u�p�l�e�d� �w�i�t�h� �a� �s�i�l�i�c�o�n� �p�l�a�n�a�r� �p�h�o�t�o�t�r�a�n�s�i�s�t�o�r� �d�e�t�e�c�t�o�r�.� �T�h�e� �h�i�g�h� �c�u�r�r�e�n�t� �t�r�a�n�s�f�e�r
�r�a�t�i�o� �a�t� �l�o�w� �i�n�p�u�t� �c�u�r�r�e�n�t� �h�e�l�p�s� �t�o� �r�e�d�u�c�e� �L�E�D� �d�r�i�v�e� �r�e�q�u�i�r�e�m�e�n�t�s�,� �s�u�p�p�o�r�t�i�n�g� �p�o�w�e�r�-
�s�e�n�s�i�t�i�v�e� �m�o�n�i�t�o�r�i�n�g� �a�n�d� �c�o�n�t�r�o�l� �c�i�r�c�u�i�t�s� �t�h�a�t� �s�t�i�l�l� �n�e�e�d� �r�o�b�u�s�t� �i�s�o�l�a�t�i�o�n�.

�T�h�e� �V�O�M�A�6�1�8�A� �p�r�o�v�i�d�e�s� �a� �m�a�x�i�m�u�m� �w�i�t�h�s�t�a�n�d�i�n�g� �i�s�o�l�a�t�i�o�n� �v�o�l�t�a�g�e� �o�f� �3�7�5�0�V�r�m�s� �a�c�c�o�r�d�i�n�g
�t�o� �U�L� �1�5�7�7�,� �w�i�t�h� �c�r�e�e�p�a�g�e� �a�n�d� �c�l�e�a�r�a�n�c�e� �d�i�s�t�a�n�c�e� �a�t� �l�e�a�s�t� �5�m�m�.� �I�t� �a�l�s�o� �s�u�p�p�o�r�t�s� �s�a�f�e�t�y
�i�n�s�u�l�a�t�i�o�n� �r�e�q�u�i�r�e�m�e�n�t�s� �w�i�t�h� �s�p�e�c�i�f�i�e�d� �m�a�x�i�m�u�m� �t�r�a�n�s�i�e�n�t� �i�s�o�l�a�t�i�o�n� �v�o�l�t�a�g�e� �o�f� �6�0�0�0�V� �a�n�d
�m�a�x�i�m�u�m� �r�e�p�e�t�i�t�i�v�e� �p�e�a�k� �i�s�o�l�a�t�i�o�n� �v�o�l�t�a�g�e� �o�f� �7�0�7�V�,� �h�e�l�p�i�n�g� �d�e�s�i�g�n�e�r�s� �t�o� �m�e�e�t� �i�s�o�l�a�t�i�o�n
�t�a�r�g�e�t�s� �i�n� �c�o�m�p�a�c�t� �p�o�w�e�r� �c�o�n�t�r�o�l� �l�a�y�o�u�t�s�.

�F�E�A�T�U�R�E�S
�F�a�s�t� �s�w�i�t�c�h�i�n�g� �f�o�r� �f�e�e�d�b�a�c�k� �a�n�d
�c�o�n�t�r�o�l� �l�o�o�p�s�:

�2�.�5�µ�s� �t�u�r�n�-�o�n� �t�i�m�e
�3�µ�s� �t�u�r�n�-�o�f�f� �t�i�m�e

�C�u�t�-�o�f�f� �f�r�e�q�u�e�n�c�y� �i�s� �1�6�5�k�H�z
�L�o�w�-�p�r�o�f�i�l�e� �S�O�P�-�4� �m�i�n�i�-�f�l�a�t
�p�a�c�k�a�g�e
�A�m�b�i�e�n�t� �t�e�m�p�e�r�a�t�u�r�e� �r�a�n�g�e�:� �-�4�0�°�C
�t�o� �1�1�0�°�C

�A�P�P�L�I�C�A�T�I�O�N�S
�G�a�l�v�a�n�i�c� �a�n�d� �n�o�i�s�e� �i�s�o�l�a�t�i�o�n
�S�i�g�n�a�l� �t�r�a�n�s�m�i�s�s�i�o�n
�H�y�b�r�i�d� �a�n�d� �e�l�e�c�t�r�i�c� �v�e�h�i�c�l�e
�a�p�p�l�i�c�a�t�i�o�n�s
�B�a�t�t�e�r�y� �m�a�n�a�g�e�m�e�n�t
�4�8�V� �b�o�a�r�d� �n�e�t
�S�y�s�t�e�m� �c�o�n�t�r�o�l

� �B�U�Y� �N�O�W
� 

� �D�A�T�A�S�H�E�E�T
� 

� �S�A�M�P�L�E�S



�R�u�g�g�e�d�i�z�e�d� �b�a�c�k�p�l�a�n�e� �c�o�n�n�e�c�t�o�r�s� �s�u�p�p�o�r�t
�h�i�g�h�-�s�p�e�e�d� �d�a�t�a� �t�r�a�n�s�m�i�s�s�i�o�n� �i�n� �V�P�X� �s�y�s�t�e�m�s

�T�h�e� �M�U�L�T�I�G�I�G� �R�T� �s�e�r�i�e�s� �o�f� �b�a�c�k�p�l�a�n�e� �c�o�n�n�e�c�t�o�r�s� �f�r�o�m� �T�E� �C�o�n�n�e�c�t�i�v�i�t�y� �o�f�f�e�r�s� �m�o�d�u�l�a�r�i�t�y
�a�n�d� �f�l�e�x�i�b�i�l�i�t�y� �f�o�r� �h�i�g�h�-�s�p�e�e�d� �b�o�a�r�d�-�t�o�-�b�o�a�r�d� �i�n�t�e�r�c�o�n�n�e�c�t�s�,� �s�u�p�p�o�r�t�i�n�g� �d�a�t�a� �r�a�t�e�s� �u�p� �t�o

�3�2�G�b�i�t�s�/�s� �i�n� �r�u�g�g�e�d� �c�o�m�p�u�t�i�n�g� �e�n�v�i�r�o�n�m�e�n�t�s�.

�T�E� �C�o�n�n�e�c�t�i�v�i�t�y� �s�u�p�p�l�i�e�s� �t�h�e� �s�c�a�l�a�b�l�e� �M�U�L�T�I�G�I�G� �R�T� �i�n�t�e�r�c�o�n�n�e�c�t� �f�a�m�i�l�y� �t�o� �p�r�o�v�i�d�e� �t�h�e� �d�a�t�a
�t�h�r�o�u�g�h�p�u�t� �a�n�d� �s�i�g�n�a�l� �i�n�t�e�g�r�i�t�y� �r�e�q�u�i�r�e�d� �f�o�r� �h�i�g�h�-�e�n�d� �s�e�r�v�e�r�s� �a�n�d� �l�a�r�g�e� �d�a�t�a� �s�t�o�r�a�g�e�.

�T�h�e�s�e� �b�o�a�r�d�-�t�o�-�b�o�a�r�d� �c�o�n�n�e�c�t�o�r�s� �u�s�e� �a� �p�r�i�n�t�e�d� �c�i�r�c�u�i�t�-�b�a�s�e�d�,� �p�i�n�-�l�e�s�s� �i�n�t�e�r�f�a�c�e� �t�o� �r�e�m�o�v�e
�t�h�e� �n�e�e�d� �f�o�r� �p�i�n� �c�o�n�n�e�c�t�o�r�s� �o�n� �b�a�c�k�p�l�a�n�e� �b�o�a�r�d�s�.� �T�h�i�s� �d�e�s�i�g�n� �r�e�d�u�c�e�s� �t�h�e� �r�i�s�k� �o�f� �f�a�i�l�u�r�e� �i�n
�c�a�r�d� �c�a�g�e� �s�y�s�t�e�m�s�,� �a�l�l�o�w�i�n�g� �f�o�r� �c�u�s�t�o�m� �i�m�p�e�d�a�n�c�e�-�m�a�t�c�h�i�n�g� �a�n�d� �e�l�e�c�t�r�i�c�a�l� �s�e�q�u�e�n�c�i�n�g�.
�W�a�f�e�r�s� �a�r�e� �m�a�n�u�f�a�c�t�u�r�e�d� �f�o�r� �d�i�f�f�e�r�e�n�t�i�a�l� �o�r� �s�i�n�g�l�e�-�e�n�d�e�d� �p�e�r�f�o�r�m�a�n�c�e�,� �a�n�d� �t�h�e� �i�m�p�e�d�a�n�c�e�,
�p�r�o�p�a�g�a�t�i�o�n� �d�e�l�a�y�,� �a�n�d� �c�r�o�s�s�t�a�l�k� �o�f� �t�h�e� �c�o�n�n�e�c�t�o�r�s� �c�a�n� �b�e� �a�l�t�e�r�e�d� �t�o� �m�e�e�t� �s�p�e�c�i�f�i�c� �d�e�s�i�g�n
�r�e�q�u�i�r�e�m�e�n�t�s�.

�T�h�e� �M�U�L�T�I�G�I�G� �R�T� �s�e�r�i�e�s� �i�s� �c�o�m�p�l�i�a�n�t� �w�i�t�h� �V�I�T�A� �4�6� �(�V�P�X�)� �s�t�a�n�d�a�r�d�s� �a�n�d� �a�r�e� �a�v�a�i�l�a�b�l�e� �f�o�r
�2�0�.�3�2�m�m� �o�r� �2�5�.�4�0�m�m� �c�a�r�d� �p�i�t�c�h� �s�y�s�t�e�m�s�.� �M�U�L�T�I�G�I�G� �R�T� �2� �c�o�n�n�e�c�t�o�r�s� �s�u�p�p�o�r�t� �d�a�t�a� �r�a�t�e�s� �o�f
�1�0�G�b�i�t�s�/�s�,� �w�h�i�l�e� �M�U�L�T�I�G�I�G� �R�T� �3� �c�o�n�n�e�c�t�o�r�s� �c�a�n� �r�e�a�c�h� �o�v�e�r� �3�2�G�b�i�t�s�/�s�.

�T�h�e� �c�o�n�n�e�c�t�o�r�s� �a�r�e� �t�e�s�t�e�d� �t�o� �a� �h�i�g�h�l�y� �a�c�c�e�l�e�r�a�t�e�d� �l�i�f�e� �t�e�s�t� �(�H�A�L�T�)� �v�i�b�r�a�t�i�o�n�s� �l�e�v�e�l� �o�f� �0�.�2�G�²�/�H�z
�a�s� �p�e�r� �V�I�T�A� �7�2� �s�t�a�n�d�a�r�d�s�,� �a�n�d� �a�r�e� �e�a�s�y� �t�o� �i�n�s�t�a�l�l� �n�e�e�d�i�n�g� �o�n�l�y� �f�l�a�t� �r�o�c�k� �t�o�o�l�i�n�g�.

�F�E�A�T�U�R�E�S
�2�0�0� �t�o� �5�0�0� �m�a�t�i�n�g� �c�y�c�l�e�s� �r�a�t�i�n�g
�Q�u�a�d�-�r�e�d�u�n�d�a�n�t� �c�o�n�t�a�c�t� �s�y�s�t�e�m
�E�t�h�e�r�n�e�t�,� �P�C�I�e�,� �I�n�f�i�n�i�B�a�n�d�,� �a�n�d
�S�e�r�i�a�l� �R�a�p�i�d�I�O� �s�u�p�p�o�r�t
�R�u�g�g�e�d�i�z�e�d� �o�p�t�i�o�n�s� �a�v�a�i�l�a�b�l�e

�A�P�P�L�I�C�A�T�I�O�N�S
�D�e�f�e�n�s�e� �s�y�s�t�e�m�s
�M�a�s�s� �d�a�t�a� �s�t�o�r�a�g�e
�H�i�g�h�-�e�n�d� �a�n�d� �m�i�d�r�a�n�g�e� �s�e�r�v�e�r�s
�T�e�l�e�c�o�m�m�u�n�i�c�a�t�i�o�n�s� �e�q�u�i�p�m�e�n�t�:

�M�e�t�r�o� �o�p�t�i�c�a�l� �n�e�t�w�o�r�k�s
�S�O�N�E�T� �s�w�i�t�c�h�e�d� �p�l�a�t�f�o�r�m�s
�A�g�g�r�e�g�a�t�i�o�n� �s�w�i�t�c�h�e�s

� �B�U�Y� �N�O�W
� 

� �I�N�F�O�R�M�A�T�I�O�N
� 

� �M�O�R�E� �I�N�F�O

� �S�A�M�P�L�E�S
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�H�y�b�r�i�d� �c�a�p�a�c�i�t�o�r�s� �p�u�s�h� �e�n�d�u�r�a�n�c�e� �a�n�d� �r�i�p�p�l�e
�c�u�r�r�e�n�t� �f�o�r� �c�o�m�p�a�c�t� �p�o�w�e�r� �r�a�i�l�s

�P�a�n�a�s�o�n�i�c� �I�n�d�u�s�t�r�y� �Z�C� �a�n�d� �Z�K� �c�o�n�d�u�c�t�i�v�e� �p�o�l�y�m�e�r� �h�y�b�r�i�d� �a�l�u�m�i�n�u�m� �e�l�e�c�t�r�o�l�y�t�i�c
�c�a�p�a�c�i�t�o�r�s� �c�o�m�b�i�n�e� �l�o�w� �e�q�u�i�v�a�l�e�n�t� �s�e�r�i�e�s� �r�e�s�i�s�t�a�n�c�e� �(�E�S�R�)� �a�n�d� �s�t�r�o�n�g� �r�i�p�p�l�e� �c�a�p�a�b�i�l�i�t�y

�f�o�r� �a�u�t�o�m�o�t�i�v�e� �a�n�d� �i�n�d�u�s�t�r�i�a�l� �p�o�w�e�r� �s�t�a�g�e�s�.

�T�h�e� �Z�C� �a�n�d� �Z�K� �s�e�r�i�e�s� �a�r�e� �s�u�r�f�a�c�e�-�m�o�u�n�t� �c�o�n�d�u�c�t�i�v�e� �p�o�l�y�m�e�r� �h�y�b�r�i�d� �a�l�u�m�i�n�u�m� �e�l�e�c�t�r�o�l�y�t�i�c
�c�a�p�a�c�i�t�o�r�s� �d�e�s�i�g�n�e�d� �f�o�r� �h�i�g�h�-�t�e�m�p�e�r�a�t�u�r�e�,� �l�e�a�d�-�f�r�e�e� �r�e�f�l�o�w� �a�s�s�e�m�b�l�y�.� �B�o�t�h� �f�a�m�i�l�i�e�s� �t�a�r�g�e�t
�d�e�s�i�g�n�s� �t�h�a�t� �n�e�e�d� �l�o�w� �i�m�p�e�d�a�n�c�e� �a�t� �h�i�g�h� �s�w�i�t�c�h�i�n�g� �f�r�e�q�u�e�n�c�i�e�s� �a�n�d� �s�t�a�b�l�e� �c�a�p�a�c�i�t�a�n�c�e
�b�e�h�a�v�i�o�r� �o�v�e�r� �t�e�m�p�e�r�a�t�u�r�e�,� �w�h�i�l�e� �k�e�e�p�i�n�g� �t�h�e� �f�o�o�t�p�r�i�n�t� �c�o�m�p�a�c�t�.

�T�h�e� �Z�C� �s�e�r�i�e�s� �i�s� �t�h�e� �h�i�g�h�e�r�-�v�o�l�t�a�g�e� �o�p�t�i�o�n�,� �s�u�p�p�o�r�t�i�n�g� �r�a�t�e�d� �v�o�l�t�a�g�e�s� �u�p� �t�o� �8�0�V�,� �w�h�i�c�h
�m�a�k�e�s� �i�t� �a� �g�o�o�d� �f�i�t� �f�o�r� �4�8�V� �s�y�s�t�e�m�s�,� �d�i�s�t�r�i�b�u�t�e�d� �i�n�d�u�s�t�r�i�a�l� �r�a�i�l�s�,� �a�n�d� �a�u�t�o�m�o�t�i�v�e� �s�u�b�s�y�s�t�e�m�s
�w�h�e�r�e� �v�o�l�t�a�g�e� �m�a�r�g�i�n� �i�s� �n�e�e�d�e�d�.

�T�h�e� �Z�K� �s�e�r�i�e�s� �f�o�c�u�s�e�s� �o�n� �h�i�g�h�e�r� �c�a�p�a�c�i�t�a�n�c�e� �a�n�d� �r�i�p�p�l�e� �c�u�r�r�e�n�t� �v�e�r�s�u�s� �Z�C�,� �w�h�i�l�e� �k�e�e�p�i�n�g� �t�h�e
�s�a�m�e� �4�0�0�0� �h�o�u�r�s� �a�t� �1�2�5�°�C� �e�n�d�u�r�a�n�c�e� �t�a�r�g�e�t�.� �I�t� �i�s� �a�i�m�e�d� �a�t� �l�o�w�e�r�-�v�o�l�t�a�g�e� �r�a�i�l�s�,� �2�5�V� �t�o� �3�5�V�,
�w�h�e�r�e� �b�u�l�k� �e�n�e�r�g�y� �s�t�o�r�a�g�e� �a�n�d� �r�i�p�p�l�e� �h�a�n�d�l�i�n�g� �a�r�e� �t�h�e� �p�r�i�o�r�i�t�y�.

�B�o�t�h� �f�a�m�i�l�i�e�s� �a�r�e� �o�f�f�e�r�e�d� �i�n� �v�e�r�s�i�o�n�s� �i�n�t�e�n�d�e�d� �f�o�r� �d�e�m�a�n�d�i�n�g� �m�e�c�h�a�n�i�c�a�l� �e�n�v�i�r�o�n�m�e�n�t�s�.
�V�i�b�r�a�t�i�o�n�-�p�r�o�o�f� �c�a�p�a�c�i�t�o�r�s� �a�r�e� �a�v�a�i�l�a�b�l�e� �w�i�t�h� �P�a�n�a�s�o�n�i�c� �t�e�s�t� �c�o�n�d�i�t�i�o�n�s� �i�n�d�i�c�a�t�i�n�g� �m�a�x�i�m�u�m
�a�c�c�e�l�e�r�a�t�i�o�n� �u�p� �t�o� �3�0�G�.� �V�i�b�r�a�t�i�o�n�-�p�r�o�o�f� �c�a�p�a�c�i�t�o�r�s� �a�r�e� �a�v�a�i�l�a�b�l�e� �w�i�t�h� �d�i�a�m�e�t�e�r� �o�p�t�i�o�n�s
�w�h�i�c�h� �i�n�c�l�u�d�e� �6�.�3�m�m�,� �8�m�m� �a�n�d� �1�0�m�m�.
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�1�,�5�0�0�V� �S�i�C� �M�O�S�F�E�T� �r�e�d�u�c�e�s� �c�o�n�d�u�c�t�i�o�n� �l�o�s�s�e�s
�i�n� �h�i�g�h�-�v�o�l�t�a�g�e� �p�o�w�e�r� �c�o�n�v�e�r�t�e�r�s

�T�h�e� �S�3�M�0�1�3�0�1�5�0�K� �f�r�o�m� �S�M�C� �D�i�o�d�e� �S�o�l�u�t�i�o�n�s� �o�f�f�e�r�s� �h�i�g�h� �b�l�o�c�k�i�n�g� �v�o�l�t�a�g�e� �a�n�d� �l�o�w� �o�n�-
�r�e�s�i�s�t�a�n�c�e� �t�o� �i�m�p�r�o�v�e� �e�f�f�i�c�i�e�n�c�y� �a�n�d� �t�o� �r�e�d�u�c�e� �c�o�m�p�o�n�e�n�t� �c�o�u�n�t� �i�n� �a�u�t�o�m�o�t�i�v�e� �p�o�w�e�r

�a�n�d� �r�e�n�e�w�a�b�l�e� �e�n�e�r�g�y� �s�y�s�t�e�m�s�.

�T�h�e� �S�3�M�0�1�3�0�1�5�0�K� �i�s� �a� �1�5�0�0�V� �s�i�l�i�c�o�n� �c�a�r�b�i�d�e� �(�S�i�C�)� �p�o�w�e�r� �M�O�S�F�E�T� �w�h�i�c�h� �c�o�m�b�i�n�e�s� �h�i�g�h
�b�l�o�c�k�i�n�g� �v�o�l�t�a�g�e� �c�a�p�a�b�i�l�i�t�y� �w�i�t�h� �l�o�w� �o�n�-�r�e�s�i�s�t�a�n�c�e� �t�o� �i�m�p�r�o�v�e� �t�h�e� �e�f�f�i�c�i�e�n�c�y� �a�n�d� �t�o� �r�e�d�u�c�e
�t�h�e� �s�i�z�e� �o�f� �s�w�i�t�c�h�i�n�g� �p�o�w�e�r� �c�o�n�v�e�r�t�e�r�s�.

�I�n� �s�o�l�a�r� �e�n�e�r�g�y� �g�e�n�e�r�a�t�i�o�n� �a�n�d� �e�n�e�r�g�y� �s�t�o�r�a�g�e�,� �t�h�e� �S�3�M�0�1�3�0�1�5�0�K� �s�u�p�p�o�r�t�s� �t�h�e� �t�r�e�n�d
�t�o�w�a�r�d� �h�i�g�h�e�r� �s�y�s�t�e�m� �v�o�l�t�a�g�e�s�.� �F�o�r� �a�u�x�i�l�i�a�r�y� �p�o�w�e�r� �s�u�p�p�l�i�e�s� �o�p�e�r�a�t�i�n�g� �h�i�g�h�e�r� �t�h�a�n� �1�0�0�0�V
�d�c�,� �t�h�e�s�e� �S�i�C� �M�O�S�F�E�T�s� �a�l�l�o�w� �d�e�s�i�g�n�e�r�s� �t�o� �i�m�p�l�e�m�e�n�t� �a� �s�i�n�g�l�e�-�s�w�i�t�c�h� �f�l�y�b�a�c�k� �t�o�p�o�l�o�g�y�.� �T�h�i�s
�r�e�d�u�c�e�s� �d�e�s�i�g�n� �c�o�m�p�l�e�x�i�t�y� �a�n�d� �c�o�m�p�o�n�e�n�t� �c�o�u�n�t� �c�o�m�p�a�r�e�d� �t�o� �s�i�l�i�c�o�n� �M�O�S�F�E�T�s� �t�h�a�t
�t�y�p�i�c�a�l�l�y� �r�e�q�u�i�r�e� �a� �d�u�a�l�-�t�r�a�n�s�i�s�t�o�r� �f�l�y�b�a�c�k� �t�o�p�o�l�o�g�y�.

�H�o�u�s�e�d� �i�n� �a� �4�-�p�i�n� �T�O�-�2�4�7�-�4� �p�a�c�k�a�g�e�,� �t�h�e� �M�O�S�F�E�T� �i�n�c�l�u�d�e�s� �a� �K�e�l�v�i�n� �s�o�u�r�c�e� �p�i�n�,� �s�e�p�a�r�a�t�i�n�g
�t�h�e� �g�a�t�e� �d�r�i�v�e� �l�o�o�p� �f�r�o�m� �t�h�e� �p�o�w�e�r� �s�o�u�r�c�e� �l�o�o�p�.� �T�h�i�s� �r�e�d�u�c�e�s� �t�h�e� �e�f�f�e�c�t� �o�f� �s�o�u�r�c�e
�i�n�d�u�c�t�a�n�c�e�,� �e�n�a�b�l�i�n�g� �f�a�s�t�e�r� �s�w�i�t�c�h�i�n�g� �s�p�e�e�d�s� �a�n�d� �l�o�w�e�r� �s�w�i�t�c�h�i�n�g� �l�o�s�s�e�s� �c�o�m�p�a�r�e�d� �t�o
�s�t�a�n�d�a�r�d� �3�-�p�i�n� �p�a�c�k�a�g�e�s�.

�T�h�e� �S�3�M�0�1�3�0�1�5�0�K� �h�a�s� �p�o�s�i�t�i�v�e� �t�e�m�p�e�r�a�t�u�r�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�,� �w�h�i�c�h� �s�i�m�p�l�i�f�i�e�s� �p�a�r�a�l�l�e�l
�c�o�n�n�e�c�t�i�o�n� �f�o�r� �h�i�g�h�e�r� �p�o�w�e�r� �r�e�q�u�i�r�e�m�e�n�t�s�.� �I�t� �a�l�s�o� �f�e�a�t�u�r�e�s� �a� �r�o�b�u�s�t� �i�n�t�r�i�n�s�i�c� �b�o�d�y� �d�i�o�d�e
�w�i�t�h� �l�o�w� �r�e�v�e�r�s�e� �r�e�c�o�v�e�r�y� �c�h�a�r�g�e�,� �w�h�i�c�h� �i�s� �s�u�i�t�a�b�l�e� �f�o�r� �h�a�r�d�-�s�w�i�t�c�h�i�n�g� �d�e�s�i�g�n�s�.
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