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Pololu jrk 21v3 USB motor controller with
dimensions.

Bottom of the jrk 12v12 USB motor controller
with feedback with dimensions.
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Main Features of the Jrk 21v3
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Main Features of the Jrk 12v12
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Main Features of all Jrk Motor Controllers

�P �-�>�B�E�A�:���7�>�9�>�G�:�8�I�>�D�C�6�A���8�D�C�I�G�D�A���D�;���D�C�:���������7�G�J�H�=���B�D�I�D�G��

�P �!�D�J�G���8�D�B�B�J�C�>�8�6�I�>�D�C���D�G���8�D�C�I�G�D�A���D�E�I�>�D�C�H��
�Z �/�-�����>�C�I�:�G�;�6�8�:���;�D�G���9�>�G�:�8�I���8�D�C�C�:�8�I�>�D�C���I�D���6���+����

�Z �!�J�A�A�
�9�J�E�A�:�M�	�.�.�'�
�A�:�K�:�A�6�H�N�C�8�=�G�D�C�D�J�H�H�:�G�>�6�A�>�C�I�:�G�;�6�8�:�;�D�G�9�>�G�:�8�I�8�D�C�C�:�8�I�>�D�C�I�D�B�>�8�G�D�8�D�C�I�G�D�A�A�:�G�H�D�G
�D�I�=�:�G���:�B�7�:�9�9�:�9���8�D�C�I�G�D�A�A�:�G�H��

�Z �#�D�7�7�N�G�6�9�>�D�8�D�C�I�G�D�A���,���� �E�J�A�H�:�L�>�9�I�=���+�1�(�� �>�C�I�:�G�;�6�8�:�;�D�G�9�>�G�:�8�I�8�D�C�C�:�8�I�>�D�C�I�D�6�C�,�� �G�:�8�:�>�K�:�G�D�G
�,�����H�:�G�K�D���8�D�C�I�G�D�A�A�:�G��

�Z �
�S���0���6�C�6�A�D�<���K�D�A�I�6�<�:���>�C�I�:�G�;�6�8�:���;�D�G���9�>�G�:�8�I���8�D�C�C�:�8�I�>�D�C���I�D���E�D�I�:�C�I�>�D�B�:�I�:�G�H���6�C�9���6�C�6�A�D�<���?�D�N�H�I�>�8�@�H��

�P �.�L�D���8�A�D�H�:�9�
�A�D�D�E���;�:�:�9�7�6�8�@���D�E�I�>�D�C�H��
�Z �
�S���0���6�C�6�A�D�<���K�D�A�I�6�<�:��

Pololu Jrk USB Motor Controller User's Guide © 2001Ð2011 Pololu Corporation

1. Overview Page 2 of 41

http://www.pololu.com/picture/view/0J1593
http://www.pololu.com/picture/view/0J1593
http://www.pololu.com/picture/view/0J1757
http://www.pololu.com/picture/view/0J1757
http://www.pololu.com/catalog/product/1392
http://www.pololu.com/catalog/product/1393


�Z �!�G�:�F�J�:�C�8�N���I�6�8�=�D�B�:�I�:�G���9�>�<�>�I�6�A���>�C�E�J�I���J�E���I�D�����(�#�O���L�>�I�=�����B�H���+�$�����E�:�G�>�D�9��

�Z ���*�E�:�C�
�A�D�D�E���8�D�C�I�G�D�A���L�>�I�=���C�D���;�:�:�9�7�6�8�@���6�A�H�D���6�K�6�>�A�6�7�A�:����

�P �-�>�B�E�A�:�8�D�C�;�>�<�J�G�6�I�>�D�C�6�C�9�8�6�A�>�7�G�6�I�>�D�C�D�K�:�G�/�-�� �L�>�I�=�;�G�:�:�8�D�C�;�>�<�J�G�6�I�>�D�C�E�G�D�<�G�6�B���1�>�C�9�D�L�H���	 �0�>�H�I�6�	
�1�>�C�9�D�L�H���2�+���8�D�B�E�6�I�>�7�A�:����

�P ���D�C�;�>�<�J�G�6�7�A�:���E�6�G�6�B�:�I�:�G�H���>�C�8�A�J�9�:��
�Z �+�$�����E�:�G�>�D�9���6�C�9���+�$�����8�D�C�H�I�6�C�I�H�����;�:�:�9�7�6�8�@���I�J�C�>�C�<���E�6�G�6�B�:�I�:�G�H����

�Z �(�6�M�>�B�J�B���8�J�G�G�:�C�I��

�Z �(�6�M�>�B�J�B���9�J�I�N���8�N�8�A�:��

�Z �(�6�M�>�B�J�B���6�8�8�:�A�:�G�6�I�>�D�C��

�Z � �G�G�D�G���G�:�H�E�D�C�H�:��

�Z �$�C�E�J�I���8�6�A�>�7�G�6�I�>�D�C�����A�:�6�G�C�>�C�<�����;�D�G���6�C�6�A�D�<���6�C�9���,�����8�D�C�I�G�D�A��

�P �*�E�I�>�D�C�6�A�����,�����:�G�G�D�G���9�:�I�:�8�I�>�D�C���:�A�>�B�>�C�6�I�:�H���8�D�B�B�J�C�>�8�6�I�>�D�C���:�G�G�D�G�H���8�6�J�H�:�9���7�N���C�D�>�H�:���D�G���H�D�;�I�L�6�G�:���;�6�J�A�I�H��

�P �,�:�K�:�G�H�:�9���E�D�L�:�G���E�G�D�I�:�8�I�>�D�C��

�P �!�>�:�A�9�
�J�E�<�G�6�9�:�6�7�A�:���;�>�G�B�L�6�G�:��

�P �*�E�I�>�D�C�6�A���;�:�:�9�7�6�8�@���E�D�I�:�C�I�>�D�B�:�I�:�G���9�>�H�8�D�C�C�:�8�I���9�:�I�:�8�I�>�D�C��

Specifications

�5 Jrk 21v3 Jrk 12v12

Motor channels: �� ��

Operating voltage: �����S�������0 �����S�������0

Continuous output current: �� �� ���� ��

Peak output current: �� �� ���
 ��

Auto-detect baud rate range: ���
�
���S���������	���
�
�7�E�H ���
�
���S���������	���
�
�7�E�H

Available fixed baud rates: ���
�
���S���������	���
�
�7�E�H ���
�
���S���������	���
�
�7�E�H

Available PWM fr equencies: ���
 �@�#�O�	�����@�#�O ���
 �@�#�O�	�����@�#�O

Reverse voltage protection?: �3�:�H �3�:�H

USB connector style: �/�-�����(�>�C�>�
�� �/�-�����(�>�C�>�
��

Included Hardware
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�.�=�:�?�G�@�����K���H�=�>�E�H�L�>�I�=�6�����Y��straight 0.100" male header strip [http://www .pololu.com/catalog/product/965] �6�C�9
�I�L�D�������B�B�	���
�E�>�C�I�:�G�B�>�C�6�A�7�A�D�8�@�H���.�=�: �?�G�@�����K�����H�=�>�E�H�L�>�I�=�6 �����Y�� straight 0.100" male header strip
[http://www .pololu.com/catalog/product/965] �6�C�9�I�L�D5mm, 2-pin terminal blocks [http://www .pololu.com/catalog/product/

830]�����.�D���E�G�D�K�>�9�:���B�6�M�>�B�J�B���;�A�:�M�>�7�>�A�>�I�N�	���C�D�C�:���D�;���I�=�:�H�:���E�6�G�I�H���6�G�:���H�D�A�9�:�G�:�9���I�D���I�=�:���7�D�6�G�9��

�!�D�G�I�=�:�B�D�H�I�8�D�B�E�6�8�I�>�C�H�I�6�A�A�6�I�>�D�C�	�N�D�J�8�6�C�H�D�A�9�:�G�L�>�G�:�H�9�>�G�:�8�I�A�N�I�D�I�=�:�?�G�@�E�6�9�H�I�=�:�B�H�:�A�K�:�H�6�C�9�H�@�>�E�J�H�>�C�<�I�=�:
�>�C�8�A�J�9�:�9�=�6�G�9�L�6�G�:���.�=�:�>�C�8�A�J�9�:�9�=�6�G�9�L�6�G�:�6�A�A�D�L�H�N�D�J�I�D�B�6�@�:�A�:�H�H�E�:�G�B�6�C�:�C�I�8�D�C�C�:�8�I�>�D�C�H���3�D�J�8�6�C�7�G�:�6�@�I�=�:
�����Y�����=�:�6�9�:�G���H�I�G�>�E���>�C�I�D���6�C�����Y�����E�>�:�8�:���6�C�9���I�L�D�����Y�����E�>�:�8�:�H���6�C�9���H�D�A�9�:�G���I�=�:�H�:���H�I�G�>�E�H���>�C�I�D���I�=�:���?�G�@�W�H���$���*���E�6�9�H��

Note: �� USB A to mini-B cable[http://www .pololu.com/catalog/product/130] ���C�D�I�>�C�8�A�J�9�:�9���>�H�G�:�F�J�>�G�:�9
�I�D���8�D�C�C�:�8�I���I�=�>�H���9�:�K�>�8�:���I�D���6���8�D�B�E�J�I�:�G��

1.a.Module Pinout and Components

Pololu jrk 21v3 USB motor controller with feedback, labeled top view.
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Pololu jrk 12v12 USB motor controller with feedback, labeled top view.

�.�=�:�+�D�A�D�A�J�?�G�@�/�-�� �B�D�I�D�G�8�D�C�I�G�D�A�A�:�G�8�6�C�8�D�C�C�:�8�I�I�D�6�8�D�B�E�J�I�:�G�W�H�/�-�� �E�D�G�I�K�>�6�6USB A to mini-B cable
[http://www .pololu.com/catalog/product/130] ���C�D�I�>�C�8�A�J�9�:�9�����.�=�: �/�-�� �8�D�C�C�:�8�I�>�D�C�>�H�J�H�:�9�I�D�8�D�C�;�>�<�J�G�:�I�=�:�B�D�I�D�G
�8�D�C�I�G�D�A�A�:�G�� �$�I�8�6�C�6�A�H�D�7�:�J�H�:�9�I�D�H�:�C�9�8�D�B�B�6�C�9�H�I�D�I�=�:�B�D�I�D�G�8�D�C�I�G�D�A�A�:�G�	 �<�:�I�>�C�;�D�G�B�6�I�>�D�C�6�7�D�J�I�I�=�:�B�D�I�D�G
�8�D�C�I�G�D�A�A�:�G�W�H���8�J�G�G�:�C�I���H�I�6�I�:�	���6�C�9���H�:�C�9���6�C�9���G�:�8�:�>�K�:���.�.�'���H�:�G�>�6�A���7�N�I�:�H���D�C���I�=�:���.�2���6�C�9���,�2���A�>�C�:�H��

�+�D�L�:�G�;�D�G�I�=�:�B�D�I�D�G�B�J�H�I�7�:�H�J�E�E�A�>�:�9�I�D�I�=�:�?�G�@�D�C�I�=�:VIN �6�C�9GND �A�>�C�:�H�E�>�8�I�J�G�:�9�D�C�I�=�:�G�>�<�=�I�H�>�9�:�D�;�I�=�:
�9�>�6�<�G�6�B�6�7�D�K�:���3�D�J�G�E�D�L�:�G�H�D�J�G�8�:�B�J�H�I�7�:�8�6�E�6�7�A�:�D�;�9�:�A�>�K�:�G�>�C�<�I�=�:�8�J�G�G�:�C�I�N�D�J�G�B�D�I�D�G�L�>�A�A�9�G�6�L�� �.�=�:�?�G�@
�=�6�H�G�:�K�:�G�H�:�E�D�L�:�G�E�G�D�I�:�8�I�>�D�C�D�C�I�=�:�B�D�I�D�G�E�D�L�:�G�>�C�E�J�I�A�>�C�:�H�	�H�D�I�=�:�7�D�6�G�9�L�>�A�A�C�D�I�7�:�9�6�B�6�<�:�9�>�;�I�=�:�B�D�I�D�G
�E�D�L�:�G�>�C�E�J�I�H�6�G�:�6�8�8�>�9�:�C�I�6�A�A�N�H�L�>�I�8�=�:�9���$�;�I�=�:�0�$�)�H�J�E�E�A�N�>�H�C�D�I�E�G�:�H�:�C�I�	�I�=�:�?�G�@�W�H�B�>�8�G�D�8�D�C�I�G�D�A�A�:�G�8�6�C�7�:�E�D�L�:�G�:�9
�9�>�G�:�8�I�A�N���;�G�D�B���/�-�����6�C�9���E�:�G�;�D�G�B���6�A�A���D�;���>�I�H���;�J�C�8�I�>�D�C�H���:�M�8�:�E�I���;�D�G���9�G�>�K�>�C�<���I�=�:���B�D�I�D�G��

�!�D�G�I�=�:�?�G�@�����K���	�I�=�:�>�C�E�J�I�K�D�A�I�6�<�:�H�=�D�J�A�9�7�:���S�����0 ���I�=�:�G�:�8�D�B�B�:�C�9�:�9�D�E�:�G�6�I�>�C�<�K�D�A�I�6�<�:�>�H���S�����0�	�7�J�I�I�=�:�?�G�@
�����K���W�H�B�D�I�D�G�9�G�>�K�:�G�=�6�H�9�:�G�6�I�:�9�E�:�G�;�D�G�B�6�C�8�:�9�D�L�C�I�D�� �0 �6�C�9�I�G�6�C�H�>�:�C�I�E�G�D�I�:�8�I�>�D�C�I�D���
 �0�����.�=�:�?�G�@�����K���W�H�B�D�I�D�G
�9�G�>�K�:�G���8�6�C���H�J�E�E�A�N���6���8�D�C�I�>�C�J�D�J�H���������L�>�I�=���E�:�6�@�H���J�E���I�D��������

�!�D�G�I�=�:�?�G�@�����K�����	�I�=�:�>�C�E�J�I�K�D�A�I�6�<�:�H�=�D�J�A�9�7�:���S�����0���.�=�:�?�G�@�����K�����W�H�B�D�I�D�G�9�G�>�K�:�G�8�6�C�H�J�E�E�A�N�6�8�D�C�I�>�C�J�D�J�H���� ��
�L�>�I�=���E�:�6�@�H���J�E���I�D�����
����

�.�=�:�?�G�@�=�6�H�6�A�>�C�:�6�G�K�D�A�I�6�<�:�G�:�<�J�A�6�I�D�G�I�=�6�I�9�:�G�>�K�:�H�� �0 �;�G�D�B�I�=�:�0�$�)�H�J�E�E�A�N���.�=�:�� �0 �H�J�E�E�A�N�>�H�J�H�:�9�6�H�I�=�:�>�C�I�:�G�C�6�A
�A�D�<�>�8�H�J�E�E�A�N�;�D�G�I�=�:�?�G�@�6�C�9�>�H�6�A�H�D�6�K�6�>�A�6�7�A�:�6�I�H�:�K�:�G�6�A�E�>�C�H�;�D�G�E�D�L�:�G�>�C�<�9�:�K�>�8�:�H�H�J�8�=�6�H�:�M�I�:�G�C�6�A�B�>�8�G�D�8�D�C�I�G�D�A�A�:�G�H
�6�C�9�;�:�:�9�7�6�8�@�H�:�C�H�D�G�H���H�J�8�=�6�H�E�D�I�:�C�I�>�D�B�:�I�:�G�H�������:�8�6�J�H�:�I�=�:�G�:�<�J�A�6�I�D�G�B�J�H�I�9�>�H�H�>�E�6�I�:�:�M�8�:�H�H�E�D�L�:�G�6�H�=�:�6�I�	�I�=�:
�6�K�6�>�A�6�7�A�:�D�J�I�E�J�I�8�J�G�G�:�C�I�>�H�9�:�E�:�C�9�:�C�I�D�C�I�=�:�>�C�E�J�I�K�D�A�I�6�<�:�����
 �B�� �>�H�6�K�6�>�A�6�7�A�:�;�D�G�0�$�)�J�E�I�D���� �0���I�=�:�6�K�6�>�A�6�7�A�:
�8�J�G�G�:�C�I���9�G�D�E�H���D�;�;���A�>�C�:�6�G�A�N���;�G�D�B�����
�B�����6�I�������0���I�D���O�:�G�D���6�I�����
�0��

�.�=�:���?�G�@���=�6�H���I�=�G�:�:���>�C�9�>�8�6�I�D�G���'� ���H��

�P �.�=�:greenUSBLED �>�C�9�>�8�6�I�:�H�I�=�:�/�-�� �H�I�6�I�J�H�D�;�I�=�:�9�:�K�>�8�:���1�=�:�C�I�=�:�?�G�@�>�H�C�D�I�8�D�C�C�:�8�I�:�9�I�D�6�8�D�B�E�J�I�:�G
�K�>�6�I�=�:�/�-�� �8�6�7�A�:�	�I�=�:�<�G�:�:�C�'� �� �L�>�A�A�7�:�D�;�;���1�=�:�C�N�D�J�8�D�C�C�:�8�I�I�=�:�?�G�@�I�D�/�-���	 �I�=�:�<�G�:�:�C�'� �� �L�>�A�A
�H�I�6�G�I�7�A�>�C�@�>�C�<�H�A�D�L�A�N���.�=�:�7�A�>�C�@�>�C�<�8�D�C�I�>�C�J�:�H�J�C�I�>�A�I�=�:�?�G�@�G�:�8�:�>�K�:�H�6�E�6�G�I�>�8�J�A�6�G�B�:�H�H�6�<�:�;�G�D�B�I�=�:�8�D�B�E�J�I�:�G
�>�C�9�>�8�6�I�>�C�<�I�=�6�I�I�=�:�?�G�@�W�H�/�-�� �9�G�>�K�:�G�H�6�G�:�>�C�H�I�6�A�A�:�9�8�D�G�G�:�8�I�A�N�����;�I�:�G�I�=�:�?�G�@�<�:�I�H�I�=�>�H�B�:�H�H�6�<�:�	�I�=�:�<�G�:�:�C�'� ��
�L�>�A�A�7�:�D�C�	�7�J�I�>�I�L�>�A�A�;�A�>�8�@�:�G�7�G�>�:�;�A�N�L�=�:�C�I�=�:�G�:�>�H�/�-�� �6�8�I�>�K�>�I�N���.�=�:�8�D�C�;�>�<�J�G�6�I�>�D�C�J�I�>�A�>�I�N�8�D�C�H�I�6�C�I�A�N�H�I�G�:�6�B�H
�9�6�I�6�;�G�D�B�I�=�:�?�G�@�	�H�D�L�=�:�C�I�=�:�8�D�C�;�>�<�J�G�6�I�>�D�C�J�I�>�A�>�I�N�>�H�G�J�C�C�>�C�<�6�C�9�8�D�C�C�:�8�I�:�9�I�D�I�=�:�?�G�@�	�I�=�:�<�G�:�:�C�'� �� �L�>�A�A
�;�A�>�8�@�:�G���8�D�C�H�I�6�C�I�A�N��
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�P �.�=�:red error LED �>�C�9�>�8�6�I�:�H�6�C�:�G�G�D�G�� �$�;�I�=�:�G�:�>�H�6�C�:�G�G�D�G�H�I�D�E�E�>�C�<�I�=�:�B�D�I�D�G���7�:�H�>�9�:�H�I�=�:�� �L�6�>�I�>�C�<
���D�B�B�6�C�9�:�G�G�D�G�7�>�I���	�I�=�:�C�I�=�:�G�:�9�'� �� �L�>�A�A�7�:�D�C���.�=�:�G�:�9�'� �� �>�H�I�>�:�9�I�D�I�=�:�6�8�I�>�K�:�
�=�>�<�=�D�J�I�E�J�IERR�	�H�D
�L�=�:�C���I�=�:�G�:���>�H���6�C���:�G�G�D�G�	��� �,�,���L�>�A�A���7�:���9�G�>�K�:�C���=�>�<�=�	���6�C�9���D�I�=�:�G�L�>�H�:���>�I���L�>�A�A���7�:���E�J�A�A�:�9���A�D�L���I�=�G�D�J�<�=���I�=�:���'� ����

�P �.�=�:yellow output statusLED �>�C�9�>�8�6�I�:�H�I�=�:�H�I�6�I�J�H�D�;�I�=�:�B�D�I�D�G���$�;�I�=�:�N�:�A�A�D�L�'� �� �>�H�D�;�;�	�I�=�:�C�6�C�:�G�G�D�G
���D�I�=�:�G�I�=�6�C�I�=�:�� �L�6�>�I�>�C�<���D�B�B�6�C�9�:�G�G�D�G�7�>�I���>�H�H�I�D�E�E�>�C�<�I�=�:�B�D�I�D�G�� �$�;�I�=�:�N�:�A�A�D�L�'� �� �>�H�;�A�6�H�=�>�C�<�H�A�D�L�A�N
���D�C�8�:�E�:�G�H�:�8�D�C�9���	�I�=�:�C�:�>�I�=�:�G�I�=�:�B�D�I�D�G�>�H�D�;�;���I�=�:�� �L�6�>�I�>�C�<���D�B�B�6�C�9� �G�G�D�G�7�>�I�>�H�H�:�I���D�G�I�=�:�?�G�@�>�H�>�C�H�E�:�:�9
�8�D�C�I�G�D�A�B�D�9�:�6�C�9�I�=�:�9�J�I�N�8�N�8�A�:�>�H�O�:�G�D���$�;�I�=�:�N�:�A�A�D�L�'� �� �>�H�D�C�H�D�A�>�9�	�I�=�:�C�I�=�:�B�D�I�D�G�>�H�D�C�6�C�9�I�=�:�B�D�I�D�G�=�6�H
�G�:�6�8�=�:�9�I�=�:�9�:�H�>�G�:�9�H�I�6�I�:���!�D�G�6�C�6�A�D�<�6�C�9�E�J�A�H�:�L�>�9�I�=�;�:�:�9�7�6�8�@�B�D�9�:�H�	�I�=�>�H�B�:�6�C�H�I�=�6�I�I�=�:�I�6�G�<�:�I�>�H�L�>�I�=�>�C���
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1.c.PID Calculation Overview
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Diagram of a typical feedback system, showing
quantities computed by the jrk.
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�I�D���>�C�E�J�I���H�8�6�A�>�C�<���E�6�G�6�B�:�I�:�G�H���I�D���9�:�I�:�G�B�>�C�:���I�=�:target�	���6�A�H�D���6���K�6�A�J�:���;�G�D�B���
���I�D�����
���������H�:�:Section 3.b����
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2. Contacting Pololu
�3�D�J�8�6�C�8�=�:�8�@�I�=�:Pololu Jrk 21v3 USB Motor Controller page
[http://www .pololu.com/catalog/product/1392] �D�G�I�=�:Pololu Jrk 12v12 USB
Motor Controller page [http://www .pololu.com/catalog/product/1393] �;�D�G
�6�9�9�>�I�>�D�C�6�A�>�C�;�D�G�B�6�I�>�D�C���1�: �L�D�J�A�9�7�:�9�:�A�>�<�=�I�:�9�I�D�=�:�6�G�;�G�D�B�N�D�J�6�7�D�J�I
�6�C�N�D�;�N�D�J�G�E�G�D�?�:�8�I�H�6�C�9�6�7�D�J�I�N�D�J�G�:�M�E�:�G�>�:�C�8�:�L�>�I�=�I�=�:�?�G�@���3�D�J�8�6�C
contact us [http://www .pololu.com/contact] �9�>�G�:�8�I�A�N�D�G�E�D�H�I�D�C�D�J�Gforum
[http://forum.pololu.com/] ���.�:�A�A�J�H�L�=�6�I�L�:�9�>�9�L�:�A�A�	�L�=�6�I�L�:�8�D�J�A�9�>�B�E�G�D�K�:�	
�L�=�6�I�N�D�J�L�D�J�A�9�A�>�@�:�I�D�H�:�:�>�C�I�=�:�;�J�I�J�G�:�	�D�G�6�C�N�I�=�>�C�<�:�A�H�:�N�D�J�L�D�J�A�9�A�>�@�:
�I�D���H�6�N��
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3. Configuring the Motor Contr oller
3.a.Installing Windows Drivers and the Configuration Utility

�$�;�N�D�J�J�H�:�1�>�C�9�D�L�H�2�+�	�N�D�J�L�>�A�A�C�:�:�9�I�D�=�6�K�:ServicePack3 [http://www .microsoft.com/downloads/

details.aspx?FamilyId=68C48DAD-BC34-40BE-8D85-6BB4F56F5110] �>�C�H�I�6�A�A�:�9�7�:�;�D�G�:�>�C�H�I�6�A�A�>�C�<�I�=�:�9�G�>�K�:�G�H
�;�D�G���I�=�:���?�G�@�����-�:�:���7�:�A�D�L���;�D�G���9�:�I�6�>�A�H��

���:�;�D�G�:�N�D�J�8�D�C�C�:�8�I�N�D�J�G�+�D�A�D�A�J�?�G�@�/�-�� �B�D�I�D�G�8�D�C�I�G�D�A�A�:�G�I�D�6�8�D�B�E�J�I�:�G�G�J�C�C�>�C�<�(�>�8�G�D�H�D�;�I�1�>�C�9�D�L�H�	�N�D�J�B�J�H�I
�>�C�H�I�6�A�A���>�I�H���9�G�>�K�:�G�H��

���� ���D�L�C�A�D�6�9�I�=�: jrk drivers and configuration software [http://www .pololu.com/file/download/

jrk_windows_091218.zip?file_id=0J221]�����(�����O�>�E��

���� �*�E�:�C�I�=�:�4�$�+�6�G�8�=�>�K�:�6�C�9�G�J�Csetup.exe���$�;�I�=�:�>�C�H�I�6�A�A�:�G�;�6�>�A�H�	�N�D�J�B�6�N�=�6�K�:�I�D�:�M�I�G�6�8�I�6�A�A�I�=�:�;�>�A�:�H�I�D�6
�I�:�B�E�D�G�6�G�N�9�>�G�:�8�I�D�G�N�	 �G�>�<�=�I�8�A�>�8�@setup.exe�	 �6�C�9�H�:�A�:�8�I�U�,�J�C�6�H�6�9�B�>�C�>�H�I�G�6�I�D�G�V���.�=�:�>�C�H�I�6�A�A�:�G�L�>�A�A�<�J�>�9�:�N�D�J
�I�=�G�D�J�<�=�I�=�:�H�I�:�E�H�G�:�F�J�>�G�:�9�I�D�>�C�H�I�6�A�A�I�=�:�+�D�A�D�A�J�%�G�@���D�C�;�>�<�J�G�6�I�>�D�C�/�I�>�A�>�I�N�6�C�9�I�=�:�%�G�@�9�G�>�K�:�G�H�D�C�N�D�J�G�8�D�B�E�J�I�:�G��

���� ���J�G�>�C�<�I�=�:�>�C�H�I�6�A�A�6�I�>�D�C�	�1�>�C�9�D�L�H�L�>�A�A�L�6�G�C�N�D�J�I�=�6�I�I�=�:�9�G�>�K�:�G�=�6�H�C�D�I�7�:�:�C�I�:�H�I�:�9�7�N�(�>�8�G�D�H�D�;�I�6�C�9
�G�:�8�D�B�B�:�C�9�I�=�6�I�N�D�J�H�I�D�E�I�=�:�>�C�H�I�6�A�A�6�I�>�D�C�����A�>�8�@�U�$�C�H�I�6�A�A�I�=�>�H�9�G�>�K�:�G�H�D�;�I�L�6�G�:�6�C�N�L�6�N�V���1�>�C�9�D�L�H�� �6�C�9�0�>�H�I�6��
�D�G���U���D�C�I�>�C�J�:�����C�N�L�6�N�V�����1�>�C�9�D�L�H���2�+����

���� ���;�I�:�G�I�=�:�>�C�H�I�6�A�A�6�I�>�D�C�>�H�;�>�C�>�H�=�:�9�	�N�D�J�G�H�I�6�G�I�B�:�C�J�L�>�A�A�=�6�K�:�6�H�=�D�G�I�8�J�I�I�D�I�=�:Jrk ConfigurationUtility ���>�C
�I�=�:Pololu �;�D�A�9�:�G�����.�=�>�H�>�H�6�1�>�C�9�D�L�H�6�E�E�A�>�8�6�I�>�D�C�I�=�6�I�6�A�A�D�L�H�N�D�J�I�D�8�=�6�C�<�:�6�A�A�D�;�I�=�:�H�:�I�I�>�C�<�H�D�;�N�D�J�G�B�D�I�D�G
�8�D�C�I�G�D�A�A�:�G�	���6�H���L�:�A�A���6�H���H�:�:���G�:�6�A�
�I�>�B�:���>�C�;�D�G�B�6�I�>�D�C���6�7�D�J�I���>�I�H���H�I�6�I�:��

Windows 7 and Vista users: �3�D�J�G�8�D�B�E�J�I�:�G�H�=�D�J�A�9�C�D�L�6�J�I�D�B�6�I�>�8�6�A�A�N�>�C�H�I�6�A�A�I�=�:�C�:�8�:�H�H�6�G�N�9�G�>�K�:�G�H�L�=�:�C�N�D�J
�8�D�C�C�:�8�I���6���?�G�@�����)�D���;�J�G�I�=�:�G���6�8�I�>�D�C���;�G�D�B���N�D�J���>�H���G�:�F�J�>�G�:�9��

Windows XP users:�!�D�A�A�D�L���H�I�:�E�H�����
�����;�D�G���:�6�8�=���C�:�L���?�G�@���N�D�J���8�D�C�C�:�8�I���I�D���N�D�J�G���8�D�B�E�J�I�:�G��
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���� ���D�C�C�:�8�I�I�=�:�9�:�K�>�8�:�I�D�N�D�J�G�8�D�B�E�J�I�:�G�W�H�/�-�� �E�D�G�I��The jrk showsup asthr eedevicesin onesoyour XP
computer will detect all thr eeof thosenew devicesand display the ÒFoundNew Hardwar e WizardÓ
thr ee times.� �6�8�=���I�>�B�:���I�=�:���U�!�D�J�C�9���)�:�L���#�6�G�9�L�6�G�:���1�>�O�6�G�9�V���E�D�E�H���J�E�	���;�D�A�A�D�L���H�I�:�E�H�����
����

���� �1�=�:�C���I�=�:���U�!�D�J�C�9���)�:�L���#�6�G�9�L�6�G�:���1�>�O�6�G�9�V���>�H���9�>�H�E�A�6�N�:�9�	���H�:�A�:�8�I���U�)�D�	���C�D�I���I�=�>�H���I�>�B�:�V���6�C�9���8�A�>�8�@���U�)�:�M�I�V��
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Windows XP device manager showing the Pololu Jrk 21v3 Motor
Controller

Windows Vista device manager showing the Pololu Jrk 21v3 Motor Controller
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3.b. Input Options

The Input tab of the Jrk Configuration Utility
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Input scaling

�.�=�:�H�8�6�A�>�C�<�D�E�I�>�D�C�H�>�C�I�=�>�H�I�6�7�9�:�I�:�G�B�>�C�:�=�D�L�I�=�:�G�6�L�>�C�E�J�I�K�6�A�J�:�H�B�6�E�I�Dtarget �K�6�A�J�:�H�	�L�=�>�8�=�9�:�I�:�G�B�>�C�:�I�=�:
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�G�>�<�=�I�8�D�A�J�B�C���-�:�I�I�>�C�<�I�=�:�I�L�D�C�:�J�I�G�6�A�K�6�A�J�:�H�I�D�7�:�9�>�;�;�:�G�:�C�I�6�A�A�D�L�H�;�D�G�6�U�9�:�6�9�O�D�C�:�V�	�L�=�>�8�=�>�H�:�H�E�:�8�>�6�A�A�N�9�:�H�>�G�6�7�A�:
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�I�=�:�E�G�D�<�G�6�B�L�>�A�A�G�:�F�J�:�H�I�I�=�6�I�I�=�:�>�C�E�J�I�7�:�H�:�I�I�D�>�I�H�B�>�C�>�B�J�B�	�B�6�M�>�B�J�B�	�6�C�9�C�:�J�I�G�6�A�E�D�H�>�I�>�D�C�H�	�6�C�9�I�=�:�G�:�H�J�A�I�>�C�<
�K�6�A�J�:�H�L�>�A�A�7�:�G�:�8�D�G�9�:�9�����;�I�:�G�A�:�6�G�C�>�C�<�	�>�;�I�=�:�C�:�J�I�G�6�A�E�D�H�>�I�>�D�C�>�H�C�D�I�>�B�E�D�G�I�6�C�I�;�D�G�N�D�J�G�H�N�H�I�:�B�	�N�D�J�B�6�N�J�C�8�=�:�8�@
�U���H�N�B�B�:�I�G�>�8�V���I�D���6�J�I�D�B�6�I�>�8�6�A�A�N���8�:�C�I�:�G���I�=�:���C�:�J�I�G�6�A���K�6�A�J�:�H���7�:�I�L�:�:�C���B�>�C�>�B�J�B���6�C�9���B�6�M�>�B�J�B��

Input analog to digital conversion

�$�C�6�C�6�A�D�<�B�D�9�:�	�I�=�:�6�C�6�A�D�<�I�D�9�>�<�>�I�6�A�8�D�C�K�:�G�H�>�D�C�E�6�C�:�A�A�:�I�H�N�D�J�H�E�:�8�>�;�N�I�=�:�C�J�B�7�:�G�D�;�6�C�6�A�D�<�H�6�B�E�A�:�H�I�D�6�K�:�G�6�<�:
�I�D�<�:�I�=�:�G�:�6�8�=�+�$���8�N�8�A�:�	�L�=�>�8�=�9�:�I�:�G�B�>�C�:�H�I�=�:�E�G�:�8�>�H�>�D�C�6�C�9�H�E�:�:�9�D�;�I�=�:�6�C�6�A�D�<�I�D�9�>�<�>�I�>�6�A�8�D�C�K�:�G�H�>�D�C�H���.�=�:
�>�C�9�>�8�6�I�D�G�A�6�7�:�A�:�9�U�+�$���E�:�G�>�D�9�:�M�8�:�:�9�:�9�V�6�I�I�=�:�I�D�E�D�;�I�=�:�L�>�C�9�D�L�>�H�E�G�D�K�>�9�:�9�6�H�6�L�6�G�C�>�C�<�;�D�G�L�=�:�C�I�=�:�6�C�6�A�D�<
�H�6�B�E�A�>�C�<���I�6�@�:�H���B�D�G�:���I�>�B�:���I�=�6�C���I�=�:���H�E�:�8�>�;�>�:�9���+�$�����E�:�G�>�D�9��

�-�:�A�:�8�I�>�C�<�I�=�:Detectdisconnectwith AUX �D�E�I�>�D�C�6�8�I�>�K�6�I�:�H�6�C�:�M�I�G�6�;�:�6�I�J�G�:�I�=�6�I�6�A�A�D�L�H�I�=�:�?�G�@�I�D�9�:�I�:�8�I�>�;�I�=�:�,�2
�E�>�C�7�:�8�D�B�:�H�9�>�H�8�D�C�C�:�8�I�:�9�;�G�D�B�I�=�:�6�C�6�A�D�<�K�D�A�I�6�<�:�>�C�E�J�I�9�:�K�>�8�:�D�G�H�=�D�G�I�:�9�I�D�� �0�� �.�=�>�H�D�E�I�>�D�C�>�H�>�C�I�:�C�9�:�9�;�D�G
�J�H�:�>�C�6�C�6�A�D�<�K�D�A�I�6�<�:�>�C�E�J�I�B�D�9�:�L�>�I�=�6�E�D�I�:�C�I�>�D�B�:�I�:�G�8�D�C�C�:�8�I�:�9�7�:�I�L�:�:�C���/�2 �6�C�9�<�G�D�J�C�9���1�=�:�C�I�=�:�D�E�I�>�D�C�>�H
�H�:�A�:�8�I�:�9�	�I�=�:�?�G�@�L�>�A�A�E�:�G�>�D�9�>�8�6�A�A�N�9�G�>�K�:�I�=�:���/�2 �E�>�C�A�D�L�	�K�:�G�>�;�N�>�C�<�I�=�6�I�I�=�>�H�G�:�H�J�A�I�H�>�C�6�
 �0 �H�>�<�C�6�A�6�I�,�2�� �$�;�I�=�:
�A�>�C�:���9�D�:�H���C�D�I���G�:�H�E�D�C�9���6�H���:�M�E�:�8�I�:�9�	���I�=�:Input disconnect�:�G�G�D�G���L�>�A�A���D�8�8�J�G��

Serial interface

�.�=�>�H�E�6�C�:�A�6�A�A�D�L�H�I�=�:�H�:�G�>�6�A�E�D�G�I�H�D�;�I�=�:�?�G�@�I�D�7�:�8�D�C�;�>�<�J�G�:�9�	�>�C�8�A�J�9�>�C�<�H�E�:�8�>�;�N�>�C�<�6�;�>�M�:�9�7�6�J�9�G�6�I�:�6�C�9�:�C�6�7�A�>�C�<
�D�G�9�>�H�6�7�A�>�C�<�6���,�� �7�N�I�:�;�D�G�6�A�A�8�D�B�B�6�C�9�H���.�=�:DeviceNumber�H�:�I�I�>�C�<�>�H�J�H�:�;�J�A�L�=�:�C�J�H�>�C�<�I�=�:�?�G�@�L�>�I�=�D�I�=�:�G
�9�:�K�>�8�:�H�>�C�6�9�6�>�H�N�
�8�=�6�>�C�:�9�8�D�C�;�>�<�J�G�6�I�>�D�C�	�6�C�9�I�=�:Timeout�H�E�:�8�>�;�>�:�H�I�=�:�9�J�G�6�I�>�D�C�7�:�;�D�G�:�L�=�>�8�=�6Serial timeout
�:�G�G�D�G���L�>�A�A���D�8�8�J�G�����6���.�>�B�:�D�J�I���D�;���
���
�
���9�>�H�6�7�A�:�H���I�=�:���H�:�G�>�6�A���I�>�B�:�D�J�I���;�:�6�I�J�G�:����

�!�D�G�B�D�G�:�9�:�I�6�>�A�H�D�C�I�=�:�H�:�G�>�6�A�>�C�I�:�G�;�6�8�:�	�:�H�E�:�8�>�6�A�A�N�;�D�G�H�:�A�:�8�I�>�C�<�I�=�:�6�E�E�G�D�E�G�>�6�I�:�B�D�9�:�;�D�G�N�D�J�G�H�N�H�I�:�B�	�H�:�:Section
4.a��

Manually set target (serial mode only)

�.�=�>�H�H�:�8�I�>�D�C�>�H�E�G�D�K�>�9�:�9�;�D�G�9�:�7�J�<�<�>�C�<�6�C�9�I�:�H�I�>�C�<�H�N�H�I�:�B�H�L�>�I�=�D�J�I�J�H�>�C�<�6�C�>�C�E�J�I�9�:�K�>�8�:���.�=�:target �B�6�N�7�:
�H�E�:�8�>�;�>�:�9���9�>�G�:�8�I�A�N���L�>�I�=���I�=�:���H�8�G�D�A�A�7�6�G���D�G���C�J�B�:�G�>�8�6�A���>�C�E�J�I��
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3.c.Feedback Options

The Feedback tab of the Jrk Configuration Utility

�.�=�:Feedback�I�6�7�D�;�I�=�:�?�G�@�8�D�C�;�>�<�J�G�6�I�>�D�C�J�I�>�A�>�I�N�8�D�C�I�G�D�A�H�I�=�:�B�:�6�H�J�G�:�B�:�C�I�H�D�;�I�=�:�D�J�I�E�J�I�D�;�I�=�:�8�D�C�I�G�D�A�H�N�H�I�:�B��
�$�;�I�=�>�H�H�:�8�I�>�D�C�>�H�E�G�D�E�:�G�A�N�8�D�C�;�>�<�J�G�:�9�	�I�=�:�K�6�A�J�:�D�;scaledfeedback�L�>�A�A�7�:�
 �L�=�:�C�I�=�:�D�J�I�E�J�I�>�H�6�I�I�=�:�B�>�C�>�B�J�B
�E�D�H�>�I�>�D�C���6�C�9�����
�������L�=�:�C���I�=�:���D�J�I�E�J�I���>�H���6�I���>�I�H���B�6�M�>�B�J�B�����.�=�:�G�:���6�G�:���I�=�G�:�:���6�K�6�>�A�6�7�A�:���;�:�:�9�7�6�8�@���B�D�9�:�H��

�P None �>�C�9�>�8�6�I�:�H�I�=�6�I�;�:�:�9�7�6�8�@�6�C�9�I�=�:�+�$���8�6�A�8�J�A�6�I�>�D�C�6�G�:�9�>�H�6�7�A�:�9���$�C�I�=�>�H�B�D�9�:�	�I�=�:dutycycletarget �>�H
�:�F�J�6�A�I�Dtarget �X���
���� �>�C�H�I�:�6�9�D�;�7�:�>�C�<�I�=�:�G�:�H�J�A�I�D�;�6�+�$���8�6�A�8�J�A�6�I�>�D�C���.�=�>�H�B�:�6�C�H�I�=�6�I�6�I�6�G�<�:�I�D�;�������� �L�>�A�A
�8�D�G�G�:�H�E�D�C�9�I�D�9�G�>�K�>�C�<�I�=�:�B�D�I�D�G�;�J�A�A�H�E�:�:�9�;�D�G�L�6�G�9�	���
���� �>�H�7�G�6�@�:�	�6�C�9�H�D�D�C���#�D�L�:�K�:�G�	�I�=�:�?�G�@�H�I�>�A�A�E�:�G�;�D�G�B�H
�6�A�A���D�;���>�I�H���8�6�A�8�J�A�6�I�>�D�C�H���D�C�8�:���E�:�G���U�+�$�����E�:�G�>�D�9�V��

�P Analog voltage�>�H�J�H�:�9�L�=�:�C�6�C�6�C�6�A�D�<�K�D�A�I�6�<�:�H�D�J�G�8�:�	�H�J�8�=�6�H�6�E�D�I�:�C�I�>�D�B�:�I�:�G�	�8�D�C�C�:�8�I�:�9�I�D�I�=�:�!�� �E�>�C
�>�C�9�>�8�6�I�:�H�I�=�:�E�D�H�>�I�>�D�C�D�;�I�=�:�D�J�I�E�J�I���� �H�>�<�C�6�A�A�:�K�:�A�D�;�
 �0 �8�D�G�G�:�H�E�D�C�9�H�I�D�6�;�:�:�9�7�6�8�@�K�6�A�J�:�D�;�
�	�6�C�9�6�H�>�<�C�6�A
�A�:�K�:�A���D�;�����0���8�D�G�G�:�H�E�D�C�9�H���I�D���6���;�:�:�9�7�6�8�@���K�6�A�J�:���D�;�����
������

�P Frequency(digital) �>�H�J�H�:�9�L�>�I�=�H�E�:�:�9�
�B�:�6�H�J�G�>�C�<�9�:�K�>�8�:�H�I�=�6�I�<�:�C�:�G�6�I�:�E�J�A�H�:�H�6�I�6�G�6�I�:�E�G�D�E�D�G�I�>�D�C�6�A�I�D�I�=�:
�H�E�:�:�9�D�;�I�=�:�D�J�I�E�J�I�H�=�6�;�I�	�H�J�8�=�6�H�6�I�6�8�=�D�B�:�I�:�G���� �H�>�B�E�A�:�:�M�6�B�E�A�:�>�H�6�C�D�E�I�>�8�6�A�7�G�:�6�@�7�:�6�B�H�:�C�H�D�G�B�:�6�H�J�G�>�C�<
�I�=�:�G�D�I�6�I�>�D�C�D�;�6�H�A�D�I�I�:�9�9�>�H�@���.�=�:�C�J�B�7�:�G�D�;�E�J�A�H�:�H�9�:�I�:�8�I�:�9�D�C�I�=�:�!�� �E�>�C�9�J�G�>�C�<�:�6�8�=�+�$���E�:�G�>�D�9�>�H�J�H�:�9�6�H
�6�B�:�6�H�J�G�:�B�:�C�I�D�;�H�E�:�:�9���1�=�:�C�9�G�>�K�>�C�<�I�=�:�B�D�I�D�G�;�D�G�L�6�G�9���>���:��target�� ���
�������	�I�=�:�;�:�:�9�7�6�8�@�K�6�A�J�:�>�H���
������n�	
�L�=�:�G�:n �>�H�I�=�:�C�J�B�7�:�G�D�;�E�J�A�H�:�H�	�6�C�9�L�=�:�C�9�G�>�K�>�C�<�I�=�:�B�D�I�D�G�>�C�G�:�K�:�G�H�:�	�I�=�:�;�:�:�9�7�6�8�@�K�6�A�J�:�>�H���
�����
n���-�>�C�8�:
�I�=�:�;�:�:�9�7�6�8�@�K�6�A�J�:�B�J�H�I�7�:�7�:�I�L�:�:�C�
 �6�C�9���
�����	�I�=�:�?�G�@�8�6�C�B�:�6�H�J�G�:�6�I�B�D�H�I���
���� �E�J�A�H�:�H�E�:�G�+�$���E�:�G�>�D�9��
�.�=�>�H���6�A�A�D�L�H���;�D�G���6���B�6�M�>�B�J�B���;�G�:�F�J�:�C�8�N���D�;���6�E�E�G�D�M�>�B�6�I�:�A�N�����(�#�O���L�>�I�=���6���+�$�����E�:�G�>�D�9���D�;�����B�H��

Feedback scaling

�.�=�:�H�8�6�A�>�C�<�D�E�I�>�D�C�H�>�C�I�=�>�H�I�6�7�9�:�I�:�G�B�>�C�:�=�D�L�I�=�:�G�6�L�;�:�:�9�7�6�8�@�K�6�A�J�:�H�B�6�E�I�Dscaledfeedback�K�6�A�J�:�H�	�L�=�>�8�=
�6�G�:�>�C�I�:�C�9�:�9�I�D�7�:�6�G�:�E�G�:�H�:�C�I�6�I�>�D�C�D�;�I�=�:�D�J�I�E�J�I�D�;�I�=�:�H�N�H�I�:�B���.�=�:�E�6�G�6�B�:�I�:�G�HMaximum�6�C�9Minimum�H�=�D�J�A�9
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�7�:�H�:�I�I�D�I�=�:�B�6�M�>�B�J�B�6�C�9�B�>�C�>�B�J�B�E�D�H�H�>�7�A�:�K�6�A�J�:�H�D�;�I�=�:�D�J�I�E�J�I���I�=�:�H�:�L�>�A�A�7�:�8�D�C�K�:�G�I�:�9�I�Dscaledfeedback
�K�6�A�J�:�H�D�;���
���� �6�C�9�
�	�G�:�H�E�:�8�I�>�K�:�A�N���$�;�I�=�:�;�:�:�9�7�6�8�@�A�:�6�K�:�H�I�=�:�G�6�C�<�:�H�E�:�8�>�;�>�:�9�7�N�I�=�:AbsoluteMax �6�C�9Absolute
Min �E�6�G�6�B�:�I�:�G�H�	�6Feedbackdisconnect�:�G�G�D�G�L�>�A�A�D�8�8�J�G���!�D�G�8�D�C�K�:�C�>�:�C�8�:�	�I�=�:Invert feedbackdirection�D�E�I�>�D�C
�>�H�E�G�D�K�>�9�:�9���-�:�A�:�8�I�I�=�>�H�D�E�I�>�D�C�>�;�I�=�:�9�>�G�:�8�I�>�D�C�D�;�B�D�I�>�D�C�I�=�6�I�N�D�J�L�D�J�A�9�A�>�@�:�I�D�8�6�A�A�E�D�H�>�I�>�K�:�6�8�I�J�6�A�A�N�G�:�H�J�A�I�H�>�C�6
�9�:�8�G�:�6�H�>�C�<���;�:�:�9�7�6�8�@���K�6�A�J�:��

���A�>�8�@�>�C�<�I�=�:�7�J�I�I�D�C�A�6�7�:�A�:�9�U�'�:�6�G�C�R�V�6�A�A�D�L�H�H�8�6�A�>�C�<�K�6�A�J�:�H�I�D�7�:�9�:�I�:�G�B�>�C�:�9�6�J�I�D�B�6�I�>�8�6�A�A�N���L�>�I�=�I�=�:�B�D�I�D�G�D�;�;�	
�I�=�:�E�G�D�<�G�6�B�L�>�A�A�G�:�F�J�:�H�I�I�=�6�I�I�=�:�D�J�I�E�J�I�7�:�B�D�K�:�9�I�D�>�I�H�B�>�C�>�B�J�B�6�C�9�B�6�M�>�B�J�B�	�6�C�9�I�=�:�G�:�H�J�A�I�>�C�<�K�6�A�J�:�H�L�>�A�A�7�:
�G�:�8�D�G�9�:�9��

Input analog to digital conversion

�$�C�6�C�6�A�D�<�B�D�9�:�	�I�=�:�6�C�6�A�D�<�I�D�9�>�<�>�I�6�A�8�D�C�K�:�G�H�>�D�C�E�6�C�:�A�A�:�I�H�N�D�J�H�E�:�8�>�;�N�I�=�:�C�J�B�7�:�G�D�;�6�C�6�A�D�<�H�6�B�E�A�:�H�I�D�6�K�:�G�6�<�:
�I�D�<�:�I�=�:�G�:�6�8�=�+�$���8�N�8�A�:�	�L�=�>�8�=�9�:�I�:�G�B�>�C�:�H�I�=�:�E�G�:�8�>�H�>�D�C�6�C�9�H�E�:�:�9�D�;�I�=�:�6�C�6�A�D�<�I�D�9�>�<�>�I�6�A�8�D�C�K�:�G�H�>�D�C�H���.�=�:
�>�C�9�>�8�6�I�D�G�A�6�7�:�A�:�9�U�+�$���E�:�G�>�D�9�:�M�8�:�:�9�:�9�V�6�I�I�=�:�I�D�E�D�;�I�=�:�L�>�C�9�D�L�>�H�E�G�D�K�>�9�:�9�6�H�6�L�6�G�C�>�C�<�;�D�G�L�=�:�C�I�=�:�6�C�6�A�D�<
�H�6�B�E�A�>�C�<���I�6�@�:�H���B�D�G�:���I�>�B�:���I�=�6�C���I�=�:���H�E�:�8�>�;�>�:�9���+�$�����E�:�G�>�D�9��

�-�:�A�:�8�I�>�C�<�I�=�:Detectdisconnectwith AUX �D�E�I�>�D�C�6�8�I�>�K�6�I�:�H�6�C�:�M�I�G�6�;�:�6�I�J�G�:�I�=�6�I�6�A�A�D�L�H�I�=�:�?�G�@�I�D�9�:�I�:�8�I�>�;�I�=�:�!��
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 �0 �H�>�<�C�6�A�6�I�!���� �$�;�I�=�:
�A�>�C�:���9�D�:�H���C�D�I���G�:�H�E�D�C�9���6�H���:�M�E�:�8�I�:�9���I�=�:Feedback disconnect�:�G�G�D�G���L�>�A�A���D�8�8�J�G��

3.d.PID Options

The PID tab of the Jrk Configuration Utility

�.�=�:PID �I�6�7���D�;���I�=�:���?�G�@���8�D�C�;�>�<�J�G�6�I�>�D�C���J�I�>�A�>�I�N���8�D�C�I�G�D�A�H���I�=�:���8�:�C�I�G�6�A���8�6�A�8�J�A�6�I�>�D�C���E�:�G�;�D�G�B�:�9���7�N���I�=�:���?�G�@��
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duty cycle target����Proportional coefficient�����Yerror
������Integral coefficient�����Yintegral
������Derivative coefficient�����Yderivative
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Preventing integral wind-up

�.�=�G�:�:�D�E�I�>�D�C�H�6�G�:�E�G�D�K�>�9�:�9�;�D�G�A�>�B�>�I�>�C�<�U�>�C�I�:�<�G�6�A�L�>�C�9�
�J�E�V�	�L�=�>�8�=�>�H�I�=�:�J�C�8�D�C�I�G�D�A�A�:�9�<�G�D�L�I�=�D�;�I�=�:�>�C�I�:�<�G�6�A
�L�=�:�C�I�=�:�;�:�:�9�7�6�8�@�H�N�H�I�:�B�>�H�I�:�B�E�D�G�6�G�>�A�N�J�C�6�7�A�:�I�D�@�:�:�E�I�=�:�:�G�G�D�G�H�B�6�A�A���.�=�>�H�B�>�<�=�I�=�6�E�E�:�C�	�;�D�G�:�M�6�B�E�A�:�	�L�=�:�C
�I�=�:�I�6�G�<�:�I�>�H�8�=�6�C�<�>�C�<�F�J�>�8�@�A�N�� �*�C�:�D�E�I�>�D�C�>�H�I�=�:integral limit�	 �6�K�6�A�J�:�;�G�D�B�
 �I�D���������� �I�=�6�I�H�>�B�E�A�N�A�>�B�>�I�H�I�=�:
�B�6�<�C�>�I�J�9�:�D�;�I�=�:�>�C�I�:�<�G�6�A���)�D�I�:�I�=�6�I�I�=�:�B�6�M�>�B�J�B�K�6�A�J�:�D�;�I�=�:�>�C�I�:�<�G�6�A�I�:�G�B�8�6�C�7�:�8�D�B�E�J�I�:�9�6�H�I�=�:�>�C�I�:�<�G�6�A
�8�D�:�;�;�>�8�>�:�C�I�I�>�B�:�H�I�=�:�>�C�I�:�<�G�6�A�A�>�B�>�I���>�;�I�=�>�H�>�H�K�:�G�N�H�B�6�A�A�8�D�B�E�6�G�:�9�I�D���
�
 ���B�6�M�>�B�J�B�9�J�I�N�8�N�8�A�:���	�I�=�:�>�C�I�:�<�G�6�A�I�:�G�B
�L�>�A�A���=�6�K�:���6�I���B�D�H�I���6���K�:�G�N���H�B�6�A�A���:�;�;�:�8�I���D�C���I�=�:���9�J�I�N���8�N�8�A�:��

���C�D�I�=�:�G�D�E�I�>�D�C�8�6�J�H�:�H�I�=�:�>�C�I�:�<�G�6�A�I�D�G�:�H�:�I�I�D�
 �L�=�:�C�I�=�:�E�G�D�E�D�G�I�>�D�C�6�A�I�:�G�B�:�M�8�:�:�9�H�I�=�:�B�6�M�>�B�J�B�9�J�I�N�8�N�8�A�:
�E�6�G�6�B�:�I�:�G���!�D�G�:�M�6�B�E�A�:�	�>�;�I�=�>�H�D�E�I�>�D�C�>�H�H�:�A�:�8�I�:�9�L�=�:�C�I�=�:�E�G�D�E�D�G�I�>�D�C�6�A�8�D�:�;�;�>�8�>�:�C�I�>�H���� �6�C�9�I�=�:�B�6�M�>�B�J�B�9�J�I�N
�8�N�8�A�:���>�H�����
�
�	���I�=�:���>�C�I�:�<�G�6�A���L�>�A�A���G�:�H�:�I���L�=�:�C�:�K�:�G���I�=�:���:�G�G�D�G���>�H���A�6�G�<�:�G���I�=�6�C�����
��

���9�9�>�I�>�D�C�6�A�A�N�I�=�:Feedbackdeadzone�D�E�I�>�D�C�H�:�I�H�I�=�:�9�J�I�N�8�N�8�A�:�I�6�G�<�:�I�I�D�O�:�G�D�6�C�9�G�:�H�:�I�H�I�=�:�>�C�I�:�<�G�6�A�L�=�:�C�:�K�:�G�I�=�:
�B�6�<�C�>�I�J�9�:�D�;�I�=�:�:�G�G�D�G�>�H�H�B�6�A�A�:�G�I�=�6�C�I�=�>�H�6�B�D�J�C�I���.�=�>�H�>�H�J�H�:�;�J�A�;�D�G�E�G�:�K�:�C�I�>�C�<�I�=�:�B�D�I�D�G�;�G�D�B�9�G�>�K�>�C�<�L�=�:�C�I�=�:
�I�6�G�<�:�I�>�H�K�:�G�N�8�A�D�H�:�I�D�H�8�6�A�:�9�;�:�:�9�7�6�8�@���.�=�:�;�:�:�9�7�6�8�@�9�:�6�9�O�D�C�:�J�H�:�H�=�N�H�I�:�G�:�H�>�H�I�D�@�:�:�E�I�=�:�H�N�H�I�:�B�;�G�D�B�H�>�B�E�A�N
�G�>�9�>�C�<�I�=�:�:�9�<�:�D�;�I�=�:�9�:�6�9�O�D�C�:���D�C�8�:�>�C�I�=�:�9�:�6�9�O�D�C�:�	�I�=�:�9�J�I�N�8�N�8�A�:�6�C�9�>�C�I�:�<�G�6�A�L�>�A�A�G�:�B�6�>�C�O�:�G�D�J�C�I�>�A�I�=�:
�B�6�<�C�>�I�J�9�:���D�;���I�=�:���:�G�G�D�G���:�M�8�:�:�9�Htwice�I�=�>�H���K�6�A�J�:��

Pololu Jrk USB Motor Controller User's Guide © 2001Ð2011 Pololu Corporation

3. Configuring the Motor Controller Page 19 of 41



3.e.Motor Options

The Motor tab of the Jrk Configuration Utility

�.�=�:Motor �I�6�7�D�;�I�=�:�?�G�@�8�D�C�;�>�<�J�G�6�I�>�D�C�J�I�>�A�>�I�N�8�D�C�I�G�D�A�H�I�=�:PWM [http://en.wikipedia.org/wiki/ Pulse-width_modulation]
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Detect motor direction
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When motor is off
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3.f. Err or Response Options

The Errors tab of the Jrk Configuration Utility
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3.g.The Plots Window
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4. Using the Serial Interface
4.a.Serial Modes
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USB Dual Port

The USB Dual Port serial mode.
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USB Chained

The USB Chained serial mode.
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UART

The UART serial mode.
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4.b.TTL Serial
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Diagram of a non-inverted TTL serial byte.
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4.c.Command Protocols
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Compact Protocol
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command byte (with MSB set), any necessary data bytes
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Pololu Protocol
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0xAA, device number byte, command bytewith MSB cleared, any necessary data bytes
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4.d.Cyclic Redundancy Check (CRC) Error Detection
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���� � �M�E�G�:�H�H�N�D�J�G���
�7�>�I���,���
�� �E�D�A�N�C�D�B�>�6�A�6�C�9�B�:�H�H�6�<�:�>�C�7�>�C�6�G�N�	�'�-�� �;�>�G�H�I���.�=�:�E�D�A�N�C�D�B�>�6�A0x91�>�H�L�G�>�I�I�:�C
�6�H10001001��

���� ���9�9�������O�:�G�D�H���I�D���I�=�:���:�C�9���D�;���N�D�J�G���B�:�H�H�6�<�:��

���� �1�G�>�I�:�N�D�J�G���,���
�� �E�D�A�N�C�D�B�>�6�A�J�C�9�:�G�C�:�6�I�=�I�=�:�B�:�H�H�6�<�:�H�D�I�=�6�I�I�=�:�'�-�� �D�;�N�D�J�G�E�D�A�N�C�D�B�>�6�A�>�H�9�>�G�:�8�I�A�N
�7�:�A�D�L���I�=�:���'�-�����D�;���N�D�J�G���B�:�H�H�6�<�:��

���� �$�;�I�=�:�'�-�� �D�;�N�D�J�G���,���
�� �>�H�6�A�>�<�C�:�9�J�C�9�:�G�6���	�2�*�, �I�=�:���,���
�� �L�>�I�=�I�=�:�B�:�H�H�6�<�:�I�D�<�:�I�6�C�:�L�B�:�H�H�6�<�:��
�>�;���I�=�:���'�-�����D�;���N�D�J�G�����,���
�����>�H���6�A�>�<�C�:�9���J�C�9�:�G���6���
�	���9�D���C�D�I�=�>�C�<��

���� �-�=�>�;�I�N�D�J�G���,���
�� �G�>�<�=�I�D�C�:�7�>�I���$�;�6�A�A�� �7�>�I�H�D�;�N�D�J�G���,���
�� �E�D�A�N�C�D�B�>�6�A�H�I�>�A�A�A�>�C�:�J�E�J�C�9�:�G�C�:�6�I�=�B�:�H�H�6�<�:
�7�>�I�H�	���<�D���7�6�8�@���I�D���H�I�:�E������

���� �1�=�6�I�W�H�A�:�;�I�D�;�N�D�J�G�B�:�H�H�6�<�:�>�H�C�D�L�N�D�J�G���,���
�� �G�:�H�J�A�I���I�G�6�C�H�B�>�I�I�=�:�H�:�H�:�K�:�C�7�>�I�H�6�H�N�D�J�G���,�� �7�N�I�:�L�=�:�C
�I�6�A�@�>�C�<���I�D���I�=�:���?�G�@���L�>�I�=�����,�����:�C�6�7�A�:�9����

�$�;�N�D�J�=�6�K�:�C�:�K�:�G�:�C�8�D�J�C�I�:�G�:�9���,���H �7�:�;�D�G�:�	�I�=�>�H�E�G�D�7�6�7�A�N�H�D�J�C�9�H�6�A�D�I�B�D�G�:�8�D�B�E�A�>�8�6�I�:�9�I�=�6�C�>�I�G�:�6�A�A�N�>�H���.�=�:
�;�D�A�A�D�L�>�C�<�:�M�6�B�E�A�:�H�=�D�L�H�I�=�6�I�I�=�:���,���
�� �8�6�A�8�J�A�6�I�>�D�C�>�H�C�D�I�I�=�6�I�9�>�;�;�>�8�J�A�I���!�D�G�I�=�:�:�M�6�B�E�A�:�	�L�:�L�>�A�A�J�H�:�6�I�L�D�
�7�N�I�:
�H�:�F�J�:�C�8�:��0x83, 0x01��

Steps 1 & 2 (write as binary, add 7 zeros to the end of the message):

CRC-7 Polynomial = [1 0 0 0 1 0 0 1]
message = [1 1 0 0 0 0 0 1] [1 0 0 0 0 0 0 0] 0 0 0 0 0 0 0

Steps 3, 4, & 5:
_______________________________________________

1 0 0 0 1 0 0 1 ) 1 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
XOR 1 0 0 0 1 0 0 1 | | | | | | | | | | | | | | |

--------------- | | | | | | | | | | | | | | |
1 0 0 1 0 0 0 1 | | | | | | | | | | | | | |

shift  ----> 1 0 0 0 1 0 0 1 | | | | | | | | | | | | | |
_______________ | | | | | | | | | | | | | |

1 1 0 0 0 0 0 0 | | | | | | | | | | |
1 0 0 0 1 0 0 1 | | | | | | | | | | |
_______________ | | | | | | | | | | |

1 0 0 1 0 0 1 0 | | | | | | | | | |
1 0 0 0 1 0 0 1 | | | | | | | | | |
_______________ | | | | | | | | | |

1 1 0 1 1 0 0 0 | | | | | | |
1 0 0 0 1 0 0 1 | | | | | | |
_______________ | | | | | | |

1 0 1 0 0 0 1 0 | | | | | |
1 0 0 0 1 0 0 1 | | | | | |
_______________ | | | | | |

1 0 1 0 1 1 0 0 | | | |
1 0 0 0 1 0 0 1 | | | |
_______________ | | | |

1 0 0 1 0 1 0 0 | |
1 0 0 0 1 0 0 1 | |
_______________ | |

1 1 1 0 1 0 0 = 0x17

�-�D���I�=�:���;�J�A�A���8�D�B�B�6�C�9���E�6�8�@�:�I���L�:���L�D�J�A�9���H�:�C�9���L�>�I�=�����,�����:�C�6�7�A�:�9���>�H��0x83, 0x01, 0x17��

4.e.Motor Contr ol Commands

�.�=�:�?�G�@�=�6�H�H�:�K�:�G�6�A�H�:�G�>�6�A�8�D�B�B�6�C�9�H�;�D�G�I�J�G�C�>�C�<�I�=�:�B�D�I�D�G�D�C�6�C�9�D�;�;�6�C�9�H�:�I�I�>�C�<�I�=�:�I�6�G�<�:�I���.�=�:�H�:�8�D�B�B�6�C�9�H�6�G�:
�B�6�>�C�A�N�>�C�I�:�C�9�:�9�I�D�7�:�J�H�:�9�>�C�H�:�G�>�6�A�>�C�E�J�I�B�D�9�:�	�7�J�I�I�=�:�N�8�6�C�7�:�J�H�:�9�>�C�6�C�N�>�C�E�J�I�B�D�9�:�I�D�I�J�G�C�I�=�:�B�D�I�D�G�D�C�D�G
�D�;�;���;�G�D�B���6���8�D�B�E�J�I�:�G��

Motor Off

���D�B�E�6�8�I���E�G�D�I�D�8�D�A��0xFF
�+�D�A�D�A�J���E�G�D�I�D�8�D�A��0xAA, device number, 0x7F
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�.�=�>�H�8�D�B�B�6�C�9�L�>�A�A�I�J�G�C�I�=�:�B�D�I�D�G�D�;�; �7�N�H�:�I�I�>�C�<�I�=�:�� �L�6�>�I�>�C�<���D�B�B�6�C�9�:�G�G�D�G�7�>�I���.�=�:�?�G�@�L�>�A�A�C�D�I�G�:�H�I�6�G�I�I�=�:
�B�D�I�D�G�J�C�I�>�A�>�I�G�:�8�:�>�K�:�H�6�-�:�I�.�6�G�<�:�I�8�D�B�B�6�C�9���.�=�:�?�G�@�8�6�C�7�:�8�D�C�;�>�<�J�G�:�9�I�D�:�>�I�=�:�G�7�G�6�@�:�D�G�8�D�6�H�I�L�=�>�A�:�I�=�:�B�D�I�D�G
�>�H���D�;�;����Section 3.e����

Set Target High Resolution

���D�B�E�6�8�I���E�G�D�I�D�8�D�A�	���7�>�C�6�G�N��110LLLLL, 0HHHHHHH
���D�B�E�6�8�I���E�G�D�I�D�8�D�A�	���=�:�M��0xC0 + target low 5 bits, target high 7 bits
�+�D�A�D�A�J���E�G�D�I�D�8�D�A�	���7�>�C�6�G�N��10101010, device number, 010LLLLL, 0HHHHHHH
�+�D�A�D�A�J���E�G�D�I�D�8�D�A�	���=�:�M��0xAA, device number, 0x40 + target low 5 bits, target high 7 bits
���L�=�:�G�:���I�6�G�<�:�I���>�H���I�=�:�������
�7�>�I���C�J�B�7�:�G���#�#�#�#�#�#�#�'�'�'�'�'��

�.�=�>�H�8�D�B�B�6�C�9�8�A�:�6�G�H�I�=�:�� �L�6�>�I�>�C�<���D�B�B�6�C�9�:�G�G�D�G�7�>�I�6�C�9���>�;�$�C�E�J�I�(�D�9�:�>�H�-�:�G�>�6�A���A�:�I�H�N�D�J�H�:�I�I�=�:�����
�7�>�I�I�6�G�<�:�I
�I�D�6�C�N�D�;�>�I�H�6�A�A�D�L�:�9�K�6�A�J�:�H���
�S���
���������.�=�:�B�:�6�C�>�C�<�D�;�I�=�:�I�6�G�<�:�I�9�:�E�:�C�9�H�D�C�L�=�6�I�!�:�:�9�7�6�8�@�(�D�9�:�I�=�:�?�G�@�>�H�>�C
��Section3.c�����.�=�:�A�D�L�:�G�� �7�>�I�H�D�;�I�=�:�8�D�B�B�6�C�9�7�N�I�:�G�:�E�G�:�H�:�C�I�I�=�:�A�D�L�:�G�� �7�>�I�H�D�;�I�=�:�I�6�G�<�:�I�	�L�=�>�A�:�I�=�:�A�D�L�:�G�� �7�>�I�H
�D�;���I�=�:���9�6�I�6���7�N�I�:���G�:�E�G�:�H�:�C�I���I�=�:���J�E�E�:�G�������7�>�I�H���D�;���I�=�:���I�6�G�<�:�I��

�!�D�G�:�M�6�B�E�A�:�	�>�;�N�D�J�L�6�C�I�I�D�H�:�I�I�=�:�I�6�G�<�:�I�I�D�������� �������
�
���
�
�������
�� �>�C�7�>�C�6�G�N���	�N�D�J�8�D�J�A�9�H�:�C�9�I�=�:�;�D�A�A�D�L�>�C�<�7�N�I�:
�H�:�F�J�:�C�8�:��

�>�C���7�>�C�6�G�N���������
�������
���	���
�����
�
���
�

�>�C���=�:�M�����
�M�����	���
�M����
�>�C���9�:�8�>�B�6�A�����������	�����
�


�#�:�G�:�>�H�H�D�B�:�:�M�6�B�E�A�:�� �8�D�9�:�I�=�6�I�L�>�A�A�<�:�C�:�G�6�I�:�I�=�:�8�D�G�G�:�8�I�H�:�G�>�6�A�7�N�I�:�H�	�<�>�K�:�C�6�C�>�C�I�:�<�:�G�U�I�6�G�<�:�I�V�I�=�6�I�=�D�A�9�H�I�=�:
�9�:�H�>�G�:�9���I�6�G�<�:�I�����
�S���
���������6�C�9���6�C���6�G�G�6�N���8�6�A�A�:�9���H�:�G�>�6�A���N�I�:�H��

serialBytes[0] = 0xC0 + (target & 0x1F); // Command byte holds the lower 5 bits of target.
serialBytes[1] = (target >> 5) & 0x7F;   // Data byte holds the upper 7 bits of target.

�(�6�C�N�B�D�I�D�G�8�D�C�I�G�D�A�6�E�E�A�>�8�6�I�>�D�C�H�9�D�C�D�I�C�:�:�9���� �7�>�I�H�D�;�I�6�G�<�:�I�G�:�H�D�A�J�I�>�D�C���$�;�N�D�J�L�6�C�I�6�H�>�B�E�A�:�G�6�C�9�A�D�L�:�G�

�G�:�H�D�A�J�I�>�D�C�H�:�I�D�;�8�D�B�B�6�C�9�H�;�D�G�H�:�I�I�>�C�<�I�=�:�I�6�G�<�:�I�	�N�D�J�8�6�C�J�H�:�I�=�:�-�:�I �.�6�G�<�:�I�'�D�L�,�:�H�D�A�J�I�>�D�C�8�D�B�B�6�C�9�H��
���A�I�:�G�C�6�I�>�K�:�A�N�	�N�D�J�8�D�J�A�9�J�H�:�I�=�:�-�:�I�.�6�G�<�:�I�#�>�<�=�,�:�H�D�A�J�I�>�D�C�8�D�B�B�6�C�9�L�>�I�=�I�=�:�A�D�L�:�G�� �7�>�I�H�D�;�I�=�:�I�6�G�<�:�I�6�A�L�6�N�H
�O�:�G�D���H�:�C�9�>�C�<�6�
�M���
�7�N�I�:�;�D�A�A�D�L�:�9�7�N�6�9�6�I�6�7�N�I�:���
�S���������L�>�A�A�G�:�H�J�A�I�>�C�H�:�I�I�>�C�<�I�=�:�I�6�G�<�:�I�I�D�6�K�6�A�J�:�D�;����
�B�J�A�I�>�E�A�>�:�9���7�N���I�=�:���9�6�I�6���7�N�I�:��

Set Target Low Resolution Forward

���D�B�E�6�8�I���E�G�D�I�D�8�D�A��0xE1, magnitude
�+�D�A�D�A�J���E�G�D�I�D�8�D�A��0xAA, device number, 0x61, magnitude

�.�=�>�H�8�D�B�B�6�C�9�8�A�:�6�G�H�I�=�:�� �L�6�>�I�>�C�<���D�B�B�6�C�9�:�G�G�D�G�7�>�I�6�C�9���>�;�$�C�E�J�I�(�D�9�:�>�H�-�:�G�>�6�A���H�:�I�H�I�=�:�I�6�G�<�:�I�I�D�6�K�6�A�J�:�D�;
���
�������D�G���<�G�:�6�I�:�G���L�=�>�8�=���>�H���9�:�I�:�G�B�>�C�:�9���7�N���I�=�:���B�6�<�C�>�I�J�9�:�����
�S����������

�$�;���I�=�:���!�:�:�9�7�6�8�@���(�D�9�:���>�H�����C�6�A�D�<���D�G���.�6�8�=�D�B�:�I�:�G�	���I�=�:�C���I�=�:���;�D�G�B�J�A�6���>�H

�.�6�G�<�:�I���������
���������������Y�B�6�<�C�>�I�J�9�:��

�$�;���I�=�:���!�:�:�9�7�6�8�@���(�D�9�:���>�H���)�D�C�:�����H�E�:�:�9���8�D�C�I�G�D�A���B�D�9�:���	���I�=�:�C���I�=�:���;�D�G�B�J�A�6���>�H

�.�6�G�<�:�I���������
���������������
�
�����������Y�B�6�<�C�>�I�J�9�:��
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�.�=�>�H�B�:�6�C�H�I�=�6�I�6�B�6�<�C�>�I�J�9�:�D�;������ �L�>�A�A�H�:�I�I�=�:�9�J�I�N�8�N�8�A�:�I�6�G�<�:�I�I�D�;�J�A�A�
�H�E�:�:�9�;�D�G�L�6�G�9�������
�
���	�L�=�>�A�:�6�B�6�<�C�>�I�J�9�:
�D�;���O�:�G�D���L�>�A�A���B�6�@�:���I�=�:���B�D�I�D�G���H�I�D�E��

Set Target Low Resolution Reverse

���D�B�E�6�8�I���E�G�D�I�D�8�D�A��0xE0, magnitude
�+�D�A�D�A�J���E�G�D�I�D�8�D�A��0xAA, device number, 0x60, magnitude

�$�;�B�6�<�C�>�I�J�9�:�>�H�O�:�G�D�	�I�=�:�C�I�=�>�H�8�D�B�B�6�C�9�>�H�:�F�J�>�K�6�A�:�C�I�I�D�I�=�:�(�D�I�D�G�*�;�;�8�D�B�B�6�C�9�6�7�D�K�:���I�=�:�� �L�6�>�I�>�C�<���D�B�B�6�C�9
�:�G�G�D�G���7�>�I���L�>�A�A���7�:���H�:�I�	���H�D���I�=�:���?�G�@���L�>�A�A���I�J�G�C���I�=�:���B�D�I�D�G���D�;�;���J�C�I�>�A���6�C�D�I�=�:�G���-�:�I���.�6�G�<�:�I���8�D�B�B�6�C�9���>�H���G�:�8�:�>�K�:�9��

�*�I�=�:�G�L�>�H�:�	�I�=�>�H�8�D�B�B�6�C�9�8�A�:�6�G�H�I�=�:�� �L�6�>�I�>�C�<���D�B�B�6�C�9�:�G�G�D�G�7�>�I�6�C�9���>�;�$�C�E�J�I�(�D�9�:�>�H�-�:�G�>�6�A���H�:�I�H�I�=�:�I�6�G�<�:�I�I�D�6
�K�6�A�J�:���A�:�H�H���I�=�6�C�����
�������L�=�>�8�=���>�H���9�:�I�:�G�B�>�C�:�9���7�N���I�=�:���B�6�<�C�>�I�J�9�:�����
�S����������

�$�;���I�=�:���!�:�:�9�7�6�8�@���(�D�9�:���>�H�����C�6�A�D�<���D�G���.�6�8�=�D�B�:�I�:�G�	���I�=�:�C���I�=�:���;�D�G�B�J�A�6���>�H

�.�6�G�<�:�I���������
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4.f. Err or Reporting Commands

�.�=�:�G�:�6�G�:�H�:�K�:�G�6�A�:�G�G�D�G�H�I�=�6�I�8�6�C�H�I�D�E�I�=�:�?�G�@�;�G�D�B�9�G�>�K�>�C�<�>�I�H�B�D�I�D�G���.�=�:�?�G�@�W�H�G�:�H�E�D�C�H�:�I�D�I�=�:�9�>�;�;�:�G�:�C�I�:�G�G�D�G�H�8�6�C
�7�:���8�D�C�;�>�<�J�G�:�9����Section 3.f����

���D�I�=�D�;�I�=�:�:�G�G�D�G�G�:�E�D�G�I�>�C�<�8�D�B�B�6�C�9�H�G�:�H�J�A�I�>�C�6�I�L�D�
�7�N�I�:�H�:�G�>�6�A�G�:�H�E�D�C�H�:�;�D�G�B�I�=�:�?�G�@��� �6�8�=�7�>�I�>�C�I�=�D�H�:�I�L�D�7�N�I�:�H
�G�:�E�G�:�H�:�C�I�H�6�E�6�G�I�>�8�J�A�6�G�:�G�G�D�G���$�;�I�=�:�7�>�I�>�H���	�>�I�B�:�6�C�H�I�=�6�I�I�=�:�:�G�G�D�G�D�8�8�J�G�G�:�9�D�G�>�H�D�8�8�J�G�G�>�C�<���$�;�L�: �8�6�A�A�I�=�:�A�:�6�H�I�

�H�>�<�C�>�;�>�8�6�C�I�7�>�I�
�	�6�C�9�I�=�:�;�>�G�H�I�7�N�I�:�I�G�6�C�H�B�>�I�I�:�9�8�D�C�I�6�>�C�H�7�>�I�H�
�
���	�I�=�:�C�I�=�:�8�D�G�G�:�H�E�D�C�9�:�C�8�:�7�:�I�L�:�:�C�7�>�I�H�D�;�I�=�:�:�G�G�D�G
�7�N�I�:�H���6�C�9���:�G�G�D�G�H���6�G�:���6�H���;�D�A�A�D�L�H��

�P Bit 0: Awaiting command
�$�;�I�=�>�H�7�>�I�>�H�H�:�I�	�I�=�:�?�G�@�L�>�A�A�C�D�I�9�G�>�K�:�I�=�:�B�D�I�D�G�J�C�I�>�A�>�I�G�:�8�:�>�K�:�H�6�8�D�B�B�6�C�9�I�=�6�I�8�A�:�6�G�H�I�=�>�H�7�>�I�����C�N�K�:�G�H�>�D�C
�D�;�I�=�:�-�:�I�.�6�G�<�:�I�8�D�B�B�6�C�9�L�>�A�A�8�A�:�6�G�I�=�:�:�G�G�D�G�7�>�I���� �-�:�I�.�6�G�<�:�I�8�D�B�B�6�C�9�8�6�C�7�:�H�:�C�I�;�G�D�B�I�=�:�8�D�C�;�>�<�J�G�6�I�>�D�C
�J�I�>�A�>�I�N�	�;�G�D�B�6�8�D�B�E�J�I�:�G�J�H�>�C�<�I�=�:�K�>�G�I�J�6�A���D�B�B�6�C�9�+�D�G�I���J�C�A�:�H�H�I�=�:�?�G�@�>�H�8�D�C�;�>�<�J�G�:�9�I�D�G�:�8�:�>�K�:�8�D�B�B�6�C�9�H
�D�C�,�2���	�D�G�;�G�D�B�I�=�:�,�2 �A�>�C�:�>�;�I�=�:�?�G�@�>�H�8�D�C�;�>�<�J�G�:�9�I�D�G�:�8�:�>�K�:�8�D�B�B�6�C�9�H�D�C�,�2���.�=�>�H�:�G�G�D�G�D�8�8�J�G�H�>�C�-�:�G�>�6�A
�$�C�E�J�I���B�D�9�:���L�=�:�C���I�=�:���%�G�@���>�H���E�D�L�:�G�:�9���D�C��

�P Bit 1: No power
�.�=�>�H�:�G�G�D�G�D�8�8�J�G�H�L�=�:�C�I�=�:�?�G�@�>�H�8�D�C�C�:�8�I�:�9�I�D�/�-���	 �7�J�I�>�I�9�:�I�:�8�I�H�C�D�B�D�I�D�G�E�D�L�:�G�8�D�C�C�:�8�I�:�9�I�D�0�$�)�6�C�9
�"�)���	���H�D���>�I���8�6�C���C�D�I���9�G�>�K�:���I�=�:���B�D�I�D�G�����$�;���I�=�>�H���:�G�G�D�G���D�8�8�J�G�H�	���8�=�:�8�@���N�D�J�G���E�D�L�:�G���H�J�E�E�A�N���6�C�9���E�D�L�:�G���8�D�C�C�:�8�I�>�D�C�H��

�P Bit 2: Motor driver err or
�.�=�>�H�:�G�G�D�G�D�8�8�J�G�H�L�=�:�C�D�C�:�D�;�I�=�:�B�D�I�D�G�9�G�>�K�:�G�W�H�;�6�J�A�I�8�D�C�9�>�I�>�D�C�H�6�G�:�I�G�>�<�<�:�G�:�9�	�6�C�9�I�=�:�B�D�I�D�G�9�G�>�K�:�G�H�=�J�I�H
�9�D�L�C�I�=�:�B�D�I�D�G�6�C�9�G�:�E�D�G�I�H�I�=�:�:�G�G�D�G�I�D�I�=�:�?�G�@�W�H�B�>�8�G�D�8�D�C�I�G�D�A�A�:�G�� �.�=�>�H�:�G�G�D�G�6�A�H�D�D�8�8�J�G�H�L�=�:�C�I�=�:�?�G�@�>�H
�8�D�C�C�:�8�I�:�9�I�D�/�-�� �6�C�9�B�D�I�D�G�E�D�L�:�G�7�:�8�D�B�:�H�9�>�H�8�D�C�C�:�8�I�:�9���1�=�:�C�I�=�>�H�:�G�G�D�G�D�8�8�J�G�H�	�I�=�:�?�G�@�L�>�A�A�I�G�N�I�D
�6�J�I�D�B�6�I�>�8�6�A�A�N�G�:�8�D�K�:�G�;�G�D�B�>�I�7�N�I�D�<�<�A�>�C�<�I�=�:�6�E�E�G�D�E�G�>�6�I�:�A�>�C�:�H�D�C�I�=�:�B�D�I�D�G�9�G�>�K�:�G�� �.�=�:�?�G�@�����K���W�H�B�D�I�D�G
�9�G�>�K�:�G�;�6�J�A�I�D�8�8�J�G�H�D�C�J�C�9�:�G�
�K�D�A�I�6�<�:�	�D�K�:�G�
�I�:�B�E�:�G�6�I�J�G�:�	�D�G�D�K�:�G�
�8�J�G�G�:�C�I�8�D�C�9�>�I�>�D�C�H���.�=�:�?�G�@�����K�����W�H�B�D�I�D�G
�9�G�>�K�:�G���;�6�J�A�I���D�8�8�J�G�H���L�=�:�C���>�I���9�:�I�:�8�I�H���I�=�6�I���B�D�I�D�G���D�J�I�E�J�I�������>�H���H�=�D�G�I�:�9���I�D���<�G�D�J�C�9���D�G���0�$�)��

�P Bit 3: Input invalid ���+�J�A�H�:���1�>�9�I�=���$�C�E�J�I���(�D�9�:���D�C�A�N��
�$�C�+�J�A�H�:�1�>�9�I�=�$�C�E�J�I�(�D�9�:�	�I�=�:�?�G�@�L�>�A�A�D�C�A�N�J�E�9�6�I�:�I�=�:�>�C�E�J�I�K�6�A�J�:�>�;�>�I�=�6�H�G�:�8�:�>�K�:�9�;�D�J�G�<�D�D�9�E�J�A�H�:�H�>�C�6
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�G�D�L���!�D�G�:�M�6�B�E�A�:�	�>�;�I�=�:�?�G�@�G�:�8�:�>�K�:�H�;�>�K�:�<�D�D�9�E�J�A�H�:�H�	�6�7�6�9�E�J�A�H�:�	�6�C�9�I�=�:�C�;�>�K�:�B�D�G�:�<�D�D�9�E�J�A�H�:�H�	�>�I�L�>�A�A
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�	�6�C�9�������.�=�>�H�:�G�G�D�G�D�8�8�J�G�H�>�;�I�=�:�?�G�@�<�D�:�H�B�D�G�:�I�=�6�C�����
 �B�H�L�>�I�=�D�J�I
�J�E�9�6�I�>�C�<�I�=�:�>�C�E�J�I�K�6�A�J�:���.�=�:�?�G�@�8�6�C�G�:�8�D�K�:�G�;�G�D�B�I�=�:�:�G�G�D�G�7�N�G�:�8�:�>�K�>�C�<�;�D�J�G�<�D�D�9�E�J�A�H�:�H�>�C�6�G�D�L���.�=�>�H
�:�G�G�D�G���9�D�:�H���C�D�I���D�8�8�J�G���>�C�����C�6�A�D�<���$�C�E�J�I���(�D�9�:���D�G���-�:�G�>�6�A���$�C�E�J�I���(�D�9�:��

�P Bit 4: Input disconnect
�.�=�>�H�:�G�G�D�G�D�8�8�J�G�H�L�=�:�C�I�=�:�>�C�E�J�I�>�H�6�7�D�K�:�I�=�:Absolutemaximum�D�G�7�:�A�D�L�I�=�:Absoluteminimum���I�=�:�H�:
�E�6�G�6�B�:�I�:�G�H�8�6�C�7�:�H�:�I�>�C�I�=�:�8�D�C�;�>�<�J�G�6�I�>�D�C�J�I�>�A�>�I�N�������9�9�>�I�>�D�C�6�A�A�N�	�L�=�:�C�J�H�>�C�<�I�=�:Detectdisconnectwith AUX
�D�E�I�>�D�C�>�C���C�6�A�D�<�$�C�E�J�I�(�D�9�:�	�I�=�:�?�G�@�E�:�G�>�D�9�>�8�6�A�A�N�I�:�H�I�H�I�D�H�:�:�L�=�:�I�=�:�G�I�=�:�>�C�E�J�I�E�D�I�:�C�I�>�D�B�:�I�:�G�>�H�9�>�H�8�D�C�C�:�8�I�:�9
�6�C�9���<�:�C�:�G�6�I�:�H���I�=�>�H���:�G�G�D�G���>�;���>�I���;�>�C�9�H���I�=�6�I���>�I���>�H����Section 3.b����

�P Bit 5: Feedback disconnect
�.�=�>�H�:�G�G�D�G�D�8�8�J�G�H�L�=�:�C�I�=�:�;�:�:�9�7�6�8�@�>�H�6�7�D�K�:�I�=�:Absolutemaximum�D�G�7�:�A�D�L�I�=�:Absoluteminimum���I�=�:�H�:
�E�6�G�6�B�:�I�:�G�H�8�6�C�7�:�H�:�I�>�C�I�=�:�8�D�C�;�>�<�J�G�6�I�>�D�C�J�I�>�A�>�I�N�����.�=�:�6�7�H�D�A�J�I�:�B�6�M�>�B�J�B�6�C�9�6�7�H�D�A�J�I�:�B�>�C�>�B�J�B�8�6�C�7�:�H�:�I
�J�H�>�C�<�I�=�:�8�D�C�;�>�<�J�G�6�I�>�D�C�J�I�>�A�>�I�N�����9�9�>�I�>�D�C�6�A�A�N�	�L�=�:�C�J�H�>�C�<�I�=�:Detectdisconnectwith AUX �D�E�I�>�D�C�>�C���C�6�A�D�<
�!�:�:�9�7�6�8�@�(�D�9�:�	�I�=�:�?�G�@�E�:�G�>�D�9�>�8�6�A�A�N�I�:�H�I�H�I�D�H�:�:�L�=�:�I�=�:�G�I�=�:�;�:�:�9�7�6�8�@�E�D�I�:�C�I�>�D�B�:�I�:�G�>�H�9�>�H�8�D�C�C�:�8�I�:�9�6�C�9
�<�:�C�:�G�6�I�:�H���I�=�>�H���:�G�G�D�G���>�;���>�I���;�>�C�9�H���I�=�6�I���>�I���>�H����Section 3.c����

�P Bit 6: Maximum curr ent exceeded
�.�=�>�H�:�G�G�D�G�D�8�8�J�G�H�L�=�:�C�I�=�:�B�D�I�D�G�8�J�G�G�:�C�I�A�>�B�>�I�>�H�:�M�8�:�:�9�:�9���.�=�:�A�>�B�>�I�8�6�C�7�:�H�:�I�J�H�>�C�<�I�=�:�8�D�C�;�>�<�J�G�6�I�>�D�C
�J�I�>�A�>�I�N����Section 3.e����

�P Bit 7: Serial signal error
�� �=�6�G�9�L�6�G�:�
�A�:�K�:�A�:�G�G�D�G�I�=�6�I�D�8�8�J�G�H�L�=�:�C�6�7�N�I�:�W�H�H�I�D�E�7�>�I�>�H�C�D�I�9�:�I�:�8�I�:�9�6�I�I�=�:�:�M�E�:�8�I�:�9�E�A�6�8�:���.�=�>�H�8�6�C�D�8�8�J�G
�>�;���N�D�J���6�G�:���8�D�B�B�J�C�>�8�6�I�>�C�<���6�I���6���7�6�J�9���G�6�I�:���I�=�6�I���9�>�;�;�:�G�H���;�G�D�B���I�=�:���?�G�@�W�H���7�6�J�9���G�6�I�:��

�P Bit 8: Serial overrun
�� �=�6�G�9�L�6�G�:�
�A�:�K�:�A�:�G�G�D�G�I�=�6�I�D�8�8�J�G�H�L�=�:�C�I�=�:�/���, �. �G�:�8�:�>�K�:�7�J�;�;�:�G�>�H�;�J�A�A���.�=�>�H�:�G�G�D�G�H�=�D�J�A�9�C�D�I�D�8�8�J�G�9�J�G�>�C�<
�C�D�G�B�6�A���D�E�:�G�6�I�>�D�C��

�P Bit 9: Serial RX buffer full
�� �;�>�G�B�L�6�G�:�
�A�:�K�:�A�:�G�G�D�G�I�=�6�I�D�8�8�J�G�H�L�=�:�C�I�=�:�;�>�G�B�L�6�G�:�W�H�7�J�;�;�:�G�;�D�G�7�N�I�:�H�G�:�8�:�>�K�:�9�D�C�I�=�:�,�2 �A�>�C�:�>�H�;�J�A�A�6�C�9�6
�7�N�I�:���;�G�D�B���,�2���=�6�H���7�:�:�C���A�D�H�I���6�H���6���G�:�H�J�A�I�����.�=�>�H���:�G�G�D�G���H�=�D�J�A�9���C�D�I���D�8�8�J�G���9�J�G�>�C�<���C�D�G�B�6�A���D�E�:�G�6�I�>�D�C��

�P Bit 10: Serial CRC error
�.�=�>�H�:�G�G�D�G�D�8�8�J�G�H�L�=�:�C�I�=�:�?�G�@�>�H�G�J�C�C�>�C�<�>�C���,���
�:�C�6�7�A�:�9�B�D�9�:�6�C�9�I�=�:�8�N�8�A�>�8�G�:�9�J�C�9�6�C�8�N�8�=�:�8�@�����,���� �7�N�I�:
�6�I�I�=�:�:�C�9�D�;�I�=�:�8�D�B�B�6�C�9�E�6�8�@�:�I�9�D�:�H�C�D�I�B�6�I�8�=�L�=�6�I�I�=�:�?�G�@�=�6�H�8�D�B�E�J�I�:�9�6�H�I�=�6�I�E�6�8�@�:�I�W�H���,�� ��Section
4.d�������$�C���H�J�8�=���6���8�6�H�:�	���I�=�:���?�G�@���>�<�C�D�G�:�H���I�=�:���8�D�B�B�6�C�9���E�6�8�@�:�I���6�C�9���<�:�C�:�G�6�I�:�H���6�����,�����:�G�G�D�G��

�P Bit 11: Serial protocol error
�.�=�>�H�:�G�G�D�G�D�8�8�J�G�H�L�=�:�C�I�=�:�?�G�@�G�:�8�:�>�K�:�H�6�C�>�C�8�D�G�G�:�8�I�A�N�;�D�G�B�6�I�I�:�9�D�G�C�D�C�H�:�C�H�>�8�6�A�8�D�B�B�6�C�9�E�6�8�@�:�I���!�D�G
�:�M�6�B�E�A�:�	�>�;�I�=�:�8�D�B�B�6�C�9�7�N�I�:�9�D�:�H�C�D�I�B�6�I�8�=�6�@�C�D�L�C�8�D�B�B�6�C�9�D�G�6�C�J�C�;�>�C�>�H�=�:�9�8�D�B�B�6�C�9�E�6�8�@�:�I�>�H
�>�C�I�:�G�G�J�E�I�:�9���7�N���6�C�D�I�=�:�G���8�D�B�B�6�C�9���E�6�8�@�:�I�	���I�=�>�H���:�G�G�D�G���D�8�8�J�G�H��

�P Bit 12: Serial timeout error
�1�=�:�C�I�=�:�H�:�G�>�6�A�I�>�B�:�D�J�I�>�H�:�C�6�7�A�:�9��Section3.b���	�I�=�>�H�:�G�G�D�G�D�8�8�J�G�H�L�=�:�C�:�K�:�G�I�=�:�I�>�B�:�D�J�I�E�:�G�>�D�9�=�6�H�:�A�6�E�H�:�9
�L�>�I�=�D�J�I�I�=�:�?�G�@�G�:�8�:�>�K�>�C�<�6�C�N�K�6�A�>�9�H�:�G�>�6�A�8�D�B�B�6�C�9�H���.�=�>�H�I�>�B�:�D�J�I�:�G�G�D�G�8�6�C�7�:�J�H�:�9�I�D�H�=�J�I�9�D�L�C�I�=�:�B�D�I�D�G�H
�>�C���I�=�:���:�K�:�C�I���I�=�6�I���H�:�G�>�6�A���8�D�B�B�J�C�>�8�6�I�>�D�C���7�:�I�L�:�:�C���I�=�:���?�G�@���6�C�9���>�I�H���8�D�C�I�G�D�A�A�:�G���>�H���9�>�H�G�J�E�I�:�9��

�P Bits 13-15: Reserved
�.�=�:�H�:���7�>�I�H���9�D���C�D�I���G�:�E�G�:�H�:�C�I���6�C�N���:�G�G�D�G�H�����I�=�:�N���L�>�A�A���6�A�L�6�N�H���G�:�6�9���6�H���O�:�G�D�:�H��

Get Error Flags Halting

���D�B�E�6�8�I���E�G�D�I�D�8�D�A��0xB3
�+�D�A�D�A�J���E�G�D�I�D�8�D�A��0xAA, device number, 0x33

�.�=�>�H�8�D�B�B�6�C�9�<�:�C�:�G�6�I�:�H�6�I�L�D�
�7�N�I�:�H�:�G�>�6�A�G�:�H�E�D�C�H�:�G�:�E�D�G�I�>�C�<�L�=�>�8�=�:�G�G�D�G�H�6�G�:�8�J�G�G�:�C�I�A�N�H�I�D�E�E�>�C�<�I�=�:�B�D�I�D�G�	�6�C�9
�>�I�8�A�:�6�G�H�I�=�:�8�D�G�G�:�H�E�D�C�9�>�C�<�:�G�G�D�G�7�>�I�H���:�M�8�:�E�I�;�D�G�I�=�:�� �L�6�>�I�>�C�<���D�B�B�6�C�9�:�G�G�D�G�7�>�I�����.�=�>�H�8�D�B�B�6�C�9�>�H�J�H�:�;�J�A�;�D�G
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�9�:�I�:�G�B�>�C�>�C�<�L�=�N�N�D�J�G�B�D�I�D�G�>�H�C�D�I�I�J�G�C�>�C�<�	�6�C�9�;�D�G�8�A�:�6�G�>�C�<�6�C�N�A�6�I�8�=�:�9�:�G�G�D�G�H�I�=�6�I�6�G�:�:�C�6�7�A�:�9���.�=�>�H�8�D�B�B�6�C�9
�L�>�A�A�C�D�I�G�:�E�D�G�I�6�C�N�:�G�G�D�G�H�I�=�6�I�=�6�K�:�7�:�:�C�9�>�H�6�7�A�:�9�>�C�I�=�:�8�D�C�;�>�<�J�G�6�I�>�D�C�J�I�>�A�>�I�N�	�7�:�8�6�J�H�:�I�=�D�H�:�:�G�G�D�G�H�9�D�C�D�I�H�I�D�E�I�=�:
�B�D�I�D�G��

�.�=�>�H�8�D�B�B�6�C�9�>�H�:�F�J�>�K�6�A�:�C�I�I�D�G�:�6�9�>�C�<�I�=�:�U���J�G�G�:�C�I�A�N�H�I�D�E�E�>�C�<�B�D�I�D�G���V�8�D�A�J�B�C�>�C�I�=�:� �G�G�D�G�H�I�6�7�D�;�I�=�:
�8�D�C�;�>�<�J�G�6�I�>�D�C���J�I�>�A�>�I�N�	���6�C�9���I�=�:�C���8�A�>�8�@�>�C�<���I�=�:���U���A�:�6�G��� �G�G�D�G�H�V���7�J�I�I�D�C��

�$�;�6�C�:�G�G�D�G�>�H�H�I�D�E�E�>�C�<�I�=�:�B�D�I�D�G���7�:�H�>�9�:�H�I�=�:�� �L�6�>�I�>�C�<���D�B�B�6�C�9�:�G�G�D�G�7�>�I���	�I�=�:�?�G�@�L�>�A�A�I�J�G�C�I�=�:�G�:�9�'� �� �D�C�6�C�9
�9�G�>�K�:���I�=�:ERR �A�>�C�:���=�>�<�=�	���6�C�9���I�=�>�H���8�D�B�B�6�C�9���8�6�C���7�:���J�H�:�9���I�D���9�:�I�:�G�B�>�C�:���I�=�:���8�6�J�H�:���D�;���I�=�:���:�G�G�D�G��

Get Error Flags Occurred

���D�B�E�6�8�I���E�G�D�I�D�8�D�A��0xB5
�+�D�A�D�A�J���E�G�D�I�D�8�D�A��0xAA, device number, 0x35

�.�=�>�H�8�D�B�B�6�C�9�<�:�C�:�G�6�I�:�H�6�I�L�D�
�7�N�I�:�H�:�G�>�6�A�G�:�H�E�D�C�H�:�G�:�E�D�G�I�>�C�<�L�=�>�8�=�:�G�G�D�G�H�=�6�K�:�D�8�8�J�G�G�:�9�H�>�C�8�:�I�=�:�A�6�H�I�I�>�B�:�I�=�:
�"�:�I � �G�G�D�G�!�A�6�<�H�*�8�8�J�G�G�:�9�8�D�B�B�6�C�9�L�6�H�G�:�8�:�>�K�:�9���/�C�A�>�@�:�I�=�:�"�:�I � �G�G�D�G�!�A�6�<�H�#�6�A�I�>�C�<�8�D�B�B�6�C�9�	�I�=�>�H�8�D�B�B�6�C�9
�=�6�H���C�D���:�;�;�:�8�I���D�C���I�=�:���B�D�I�D�G��

Note: �$�;�I�=�:�?�G�@�>�H�8�D�C�C�:�8�I�:�9�I�D�I�=�:�8�D�C�;�>�<�J�G�6�I�>�D�C�J�I�>�A�>�I�N�	 �I�=�:�C�I�=�:�"�:�I � �G�G�D�G�!�A�6�<�H�*�8�8�J�G�G�:�9
�8�D�B�B�6�C�9�L�>�A�A�<�>�K�:�J�C�G�:�A�>�6�7�A�:�G�:�H�E�D�C�H�:�H�	�7�:�8�6�J�H�:�I�=�:�8�D�C�;�>�<�J�G�6�I�>�D�C�J�I�>�A�>�I�N�G�J�C�H�I�=�>�H�8�D�B�B�6�C�9
�G�:�<�J�A�6�G�A�N���.�=�>�H�8�D�B�B�6�C�9�L�>�A�A�G�:�E�D�G�I�6�A�A�I�=�:�:�G�G�D�G�H�I�=�6�I�=�6�K�:�D�8�8�J�G�G�:�9�H�>�C�8�:�I�=�:�A�6�H�I�I�>�B�:�I�=�:�"�:�I
� �G�G�D�G�!�A�6�<�H�*�8�8�J�G�G�:�9�8�D�B�B�6�C�9�L�6�H�G�:�8�:�>�K�:�9�	�G�:�<�6�G�9�A�:�H�H�D�;�L�=�:�I�=�:�G�I�=�6�I�A�6�H�I�8�D�B�B�6�C�9�8�6�B�:�;�G�D�B
�I�=�:���8�D�C�;�>�<�J�G�6�I�>�D�C���J�I�>�A�>�I�N�	���;�G�D�B���N�D�J�G���B�>�8�G�D�8�D�C�I�G�D�A�A�:�G�	���D�G���;�G�D�B���I�=�:���?�G�@�W�H���K�>�G�I�J�6�A�����D�B�B�6�C�9���+�D�G�I��

4.g.Variable Reading Commands

���D�B�E�6�8�I���E�G�D�I�D�8�D�A��read variable command byte
�+�D�A�D�A�J���E�G�D�I�D�8�D�A��0xAA, device number, read variable command byte with MSB clear

�.�=�:�?�G�@�=�6�H�H�:�K�:�G�6�A�H�:�G�>�6�A�8�D�B�B�6�C�9�H�;�D�G�G�:�6�9�>�C�<�>�I�H�K�6�G�>�6�7�A�:�H���(�D�H�I�D�;�I�=�:�K�6�G�>�6�7�A�:�H�6�G�:�I�L�D�7�N�I�:�H�A�D�C�<���!�D�G�:�6�8�=
�D�;���I�=�D�H�:���K�6�G�>�6�7�A�:�H�	���I�=�G�:�:���K�6�G�>�6�7�A�:���G�:�6�9�>�C�<���8�D�B�B�6�C�9�H���6�G�:���E�G�D�K�>�9�:�9��

�P Two bytes���.�=�:�H�:�8�D�B�B�6�C�9�H�L�>�A�A�G�:�H�J�A�I�>�C�6�I�L�D�
�7�N�I�:�H�:�G�>�6�A�G�:�H�E�D�C�H�:�;�G�D�B�I�=�:�?�G�@�8�D�C�I�6�>�C�>�C�<�7�D�I�=�7�N�I�:�H
�D�;�I�=�:�K�6�G�>�6�7�A�:�����A�A�K�6�G�>�6�7�A�:�H�6�G�:�A�>�I�I�A�:�:�C�9�>�6�C�	�H�D�I�=�:�;�>�G�H�I�7�N�I�:�I�G�6�C�H�B�>�I�I�:�9�L�>�A�A�7�:�I�=�:�A�:�6�H�I�
�H�>�<�C�>�;�>�8�6�C�I�7�N�I�:�	
�6�C�9�I�=�:�H�:�8�D�C�9�7�N�I�:�I�G�6�C�H�B�>�I�I�:�9�L�>�A�A�7�:�I�=�:�B�D�H�I�
�H�>�<�C�>�;�>�8�6�C�I�7�N�I�:���!�D�G�K�6�G�>�6�7�A�:�H�I�=�6�I�8�6�C�=�6�K�:�C�:�<�6�I�>�K�:�K�6�A�J�:�H�	
�I�=�:���I�L�D�W�H���8�D�B�E�A�:�B�:�C�I���H�N�H�I�:�B���>�H���J�H�:�9�����6���G�:�H�E�D�C�H�:���D�;���
�M�!� �	���
�M�!�!���B�:�6�C�H���
������

�P Low byte���.�=�:�H�:�8�D�B�B�6�C�9�H�L�>�A�A�G�:�H�J�A�I�>�C�6�D�C�:�
�7�N�I�:�H�:�G�>�6�A�G�:�H�E�D�C�H�:�;�G�D�B�I�=�:�?�G�@�8�D�C�I�6�>�C�>�C�<�?�J�H�I�I�=�:�A�:�6�H�I�

�H�>�<�C�>�;�>�8�6�C�I���7�N�I�:���D�;���I�=�:���K�6�G�>�6�7�A�:��

�P High byte�� �.�=�:�H�:�8�D�B�B�6�C�9�H�L�>�A�A�G�:�H�J�A�I�>�C�6�D�C�:�
�7�N�I�:�H�:�G�>�6�A�G�:�H�E�D�C�H�:�;�G�D�B�I�=�:�?�G�@�8�D�C�I�6�>�C�>�C�<�?�J�H�I�I�=�:
�B�D�H�I�
�H�>�<�C�>�;�>�8�6�C�I���7�N�I�:���D�;���I�=�:���K�6�G�>�6�7�A�:��

�.�=�:���8�D�B�B�6�C�9���7�N�I�:�H���6�G�:���A�>�H�I�:�9���>�C���I�=�:���I�6�7�A�:���7�:�A�D�L��
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Read Variable Command Byte
Variable Range

Two bytes Low byte High byte

�$�C�E�J�I �
���I�D�����
���� �
�M���� �
�M���� �
�M����

�.�6�G�<�:�I �
���I�D�����
���� �
�M���� �
�M���� �
�M����

�!�:�:�9�7�6�8�@ �
���I�D�����
���� �
�M���� �
�M���� �
�M����

�-�8�6�A�:�9���;�:�:�9�7�6�8�@�
���I�D�����
���� �
�M���� �
�M���� �
�M����

� �G�G�D�G���H�J�B�����>�C�I�:�<�G�6�A���
�����	���������I�D�������	�������
�M���� �
�M���� �
�M����

���J�I�N���8�N�8�A�:���I�6�G�<�:�I �
�����	���������I�D�������	�������
�M���� �
�M���� �
�M����

���J�I�N���8�N�8�A�: �
���
�
���I�D�����
�
 �
�M���� �
�M���� �
�M��� 

���J�G�G�:�C�I �
���I�D�������� �
�M���!

�+�$�����E�:�G�>�D�9���8�D�J�C�I�
���I�D������������ �
�M���� �
�M���� �
�M����

�.�=�:���B�:�6�C�>�C�<���D�;���I�=�:���K�6�G�>�6�7�A�:�H���>�H���9�:�H�8�G�>�7�:�9���7�:�A�D�L��

�P Input �� �.�=�:�>�C�E�J�I�>�H�I�=�:�G�6�L�	 �J�C�
�H�8�6�A�:�9�>�C�E�J�I�K�6�A�J�:�	�G�:�E�G�:�H�:�C�I�>�C�<�6�B�:�6�H�J�G�:�B�:�C�I�I�6�@�:�C�7�N�I�=�:�?�G�@�D�;�I�=�:
�>�C�E�J�I�I�D�I�=�:�H�N�H�I�:�B���$�C�H�:�G�>�6�A�>�C�E�J�I�B�D�9�:�	�I�=�:�>�C�E�J�I�>�H�:�F�J�6�A�I�D�I�=�:�I�6�G�<�:�I�	�L�=�>�8�=�8�6�C�7�:�H�:�I�I�D�6�C�N�K�6�A�J�:�
�S���
����
�J�H�>�C�<�H�:�G�>�6�A�8�D�B�B�6�C�9�H���$�C�6�C�6�A�D�<�>�C�E�J�I�B�D�9�:�	�I�=�:�>�C�E�J�I�>�H�6�B�:�6�H�J�G�:�B�:�C�I�D�;�I�=�:�K�D�A�I�6�<�:�D�C�I�=�:�,�2 �E�>�C�	�L�=�:�G�:
�
 �>�H�
 �0 �6�C�9���
���� �>�H�� �0���$�C�E�J�A�H�:�L�>�9�I�=�>�C�E�J�I�B�D�9�:�	�I�=�:�>�C�E�J�I�>�H�I�=�:�9�J�G�6�I�>�D�C�D�;�I�=�:�A�6�H�I�E�J�A�H�:�B�:�6�H�J�G�:�9�	�>�C
�J�C�>�I�H���D�;���������[�H�����-�:�:Section 3.b�;�D�G���B�D�G�:���>�C�;�D�G�B�6�I�>�D�C��

�P Target���$�C�H�:�G�>�6�A�>�C�E�J�I�B�D�9�:�	�I�=�:�I�6�G�<�:�I�>�H�H�:�I�9�>�G�:�8�I�A�N�L�>�I�=�H�:�G�>�6�A�8�D�B�B�6�C�9�H���$�C�I�=�:�D�I�=�:�G�>�C�E�J�I�B�D�9�:�H�	�I�=�:
�I�6�G�<�:�I�>�H�8�D�B�E�J�I�:�9�7�N�H�8�6�A�>�C�<�I�=�:�>�C�E�J�I���.�=�:�H�8�6�A�>�C�<�8�6�C�7�:�8�D�C�;�>�<�J�G�:�9�>�C�I�=�:�U�-�8�6�A�>�C�<�V�7�D�M�D�;�I�=�:�$�C�E�J�I�I�6�7
�>�C���I�=�:���8�D�C�;�>�<�J�G�6�I�>�D�C���J�I�>�A�>�I�N��

�P Feedback���.�=�:�;�:�:�9�7�6�8�@�>�H�I�=�:�G�6�L�	�J�C�
�H�8�6�A�:�9�;�:�:�9�7�6�8�@�K�6�A�J�:�	�G�:�E�G�:�H�:�C�I�>�C�<�6�B�:�6�H�J�G�:�B�:�C�I�I�6�@�:�C�7�N�I�=�:
�?�G�@�D�;�I�=�:�D�J�I�E�J�I�D�;�I�=�:�H�N�H�I�:�B���$�C�6�C�6�A�D�<�;�:�:�9�7�6�8�@�B�D�9�:�	�I�=�:�;�:�:�9�7�6�8�@�>�H�6�B�:�6�H�J�G�:�B�:�C�I�D�;�I�=�:�K�D�A�I�6�<�:�D�C�I�=�:
�!�� �E�>�C�	�L�=�:�G�:�
 �>�H�
 �0 �6�C�9���
���� �>�H�� �0���$�C�C�D�;�:�:�9�7�6�8�@�B�D�9�:���H�E�:�:�9�8�D�C�I�G�D�A�B�D�9�:���	�I�=�:�;�:�:�9�7�6�8�@�>�H�6�A�L�6�N�H
�O�:�G�D��

�P Scaledfeedback���.�=�:�H�8�6�A�:�9�K�6�A�J�:�D�;�;�:�:�9�7�6�8�@���.�=�:�;�:�:�9�7�6�8�@�H�8�6�A�>�C�<�8�6�C�7�:�8�D�C�;�>�<�J�G�:�9�>�C�I�=�:�U�-�8�6�A�>�C�<�V
�7�D�M���D�;���I�=�:���!�:�:�9�7�6�8�@���I�6�7���>�C���I�=�:���8�D�C�;�>�<�J�G�6�I�>�D�C���J�I�>�A�>�I�N��

�P Curr ent�� �.�=�:�K�6�A�J�:�D�;�I�=�>�H�K�6�G�>�6�7�A�:�>�H�E�G�D�E�D�G�I�>�D�C�6�A�I�D�I�=�:�8�J�G�G�:�C�I�G�J�C�C�>�C�<�I�=�G�D�J�<�=�I�=�:�B�D�I�D�G���D�C�I�=�:�?�G�@
�����K���	�6�K�6�A�J�:�D�;�� �C�D�B�>�C�6�A�A�N�G�:�E�G�:�H�:�C�I�H���� �B�� �D�;�8�J�G�G�:�C�I�>�C�I�=�:�B�D�I�D�G�	�L�=�>�A�:�D�C�I�=�:�?�G�@�����K�����6�K�6�A�J�:�D�;
�� �C�D�B�>�C�6�A�A�N�G�:�E�G�:�H�:�C�I�H������ �B�� �D�;�8�J�G�G�:�C�I�>�C�I�=�:�B�D�I�D�G���#�D�L�:�K�:�G�	�I�=�:�8�>�G�8�J�>�I�G�N�D�C�I�=�:�B�D�I�D�G�9�G�>�K�:�G�8�=�>�E�H
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�P Duty cycletarget���,�:�E�G�:�H�:�C�I�H�I�=�:�9�J�I�N�8�N�8�A�:�I�=�6�I�I�=�:�?�G�@�>�H�I�G�N�>�C�<�I�D�6�8�=�>�:�K�:���� �K�6�A�J�:�D�;�
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�
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�6�7�H�D�A�J�I�:�K�6�A�J�:�D�;�I�=�:�9�J�I�N�8�N�8�A�:�L�>�A�A�6�A�L�6�N�H�7�:�A�:�H�H�I�=�6�C�I�=�:�6�7�H�D�A�J�I�:�K�6�A�J�:�D�;�I�=�:�9�J�I�N�8�N�8�A�:�I�6�G�<�:�I���.�=�:�9�J�I�N
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�B�6�M�>�B�J�B���6�8�8�:�A�:�G�6�I�>�D�C�	���B�6�M�>�B�J�B���9�J�I�N���8�N�8�A�:�	���B�6�M�>�B�J�B���8�J�G�G�:�C�I�	���6�C�9���6�A�H�D���7�G�6�@�:���9�J�G�6�I�>�D�C����Section 3.e����

�P PID period count���.�=�>�H�>�H�I�=�:�C�J�B�7�:�G�D�;�+�$���E�:�G�>�D�9�H�I�=�6�I�=�6�K�:�:�A�6�E�H�:�9���$�I�G�:�H�:�I�H�I�D�
 �6�;�I�:�G�G�:�6�8�=�>�C�<������������
�.�=�:���9�J�G�6�I�>�D�C���D�;���I�=�:���+�$�����E�:�G�>�D�9���8�6�C���7�:���8�D�C�;�>�<�J�G�:�9����Section 3.d����

Note: ���A�A�8�D�B�B�6�C�9�7�N�I�:�H�;�G�D�B�
�M�����I�D�
�M���!�I�=�6�I�6�G�:�C�D�I�A�>�H�I�:�9�>�C�I�=�>�H�H�:�8�I�>�D�C�D�GSection4.f �6�G�:
�J�C�9�D�8�J�B�:�C�I�:�9�K�6�G�>�6�7�A�:�G�:�6�9�>�C�<�8�D�B�B�6�C�9�H�I�=�6�I�L�>�A�A�G�:�H�J�A�I�>�C�6�H�:�G�>�6�A�G�:�H�E�D�C�H�:�;�G�D�B�I�=�:�?�G�@�6�C�9�C�D�I
�<�:�C�:�G�6�I�:���6���H�:�G�>�6�A���E�G�D�I�D�8�D�A���:�G�G�D�G�����.�=�:�H�:���8�D�B�B�6�C�9�H���6�G�:���C�D�I���J�H�:�;�J�A�	���7�J�I���I�=�:�N���6�G�:���C�D�I���=�6�G�B�;�J�A��

4.h.Daisy-Chaining

�.�=�>�H�H�:�8�I�>�D�C�>�H�6�<�J�>�9�:�I�D�>�C�I�:�<�G�6�I�>�C�<�I�=�:�?�G�@�>�C�I�D�6�E�G�D�?�:�8�I�I�=�6�I�=�6�H�B�J�A�I�>�E�A�:�.�.�' �H�:�G�>�6�A�9�:�K�>�8�:�H�I�=�6�I�J�H�:�I�=�:
�+�D�A�D�A�J�+�G�D�I�D�8�D�A�D�G�H�D�B�:�8�D�B�E�6�I�>�7�A�:�E�G�D�I�D�8�D�A���.�=�>�H�H�:�8�I�>�D�C�8�D�C�I�6�>�C�H�C�D�C�:�L�>�C�;�D�G�B�6�I�>�D�C�6�7�D�J�I�I�=�:�?�G�@���6�A�A�D�;�I�=�:
�>�C�;�D�G�B�6�I�>�D�C�>�C�I�=�>�H�H�:�8�I�>�D�C�8�6�C�7�:�9�:�9�J�8�:�9�;�G�D�B�I�=�:�9�:�;�>�C�>�I�>�D�C�H�D�;�I�=�:�I�=�G�:�:�H�:�G�>�6�A�B�D�9�:�H��Section4.a�� �6�C�9�I�=�:
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�!�>�G�H�I�D�;�6�A�A�	�6�H�H�>�<�C�:�6�8�=�9�:�K�>�8�:�>�C�I�=�:�E�G�D�?�:�8�I�6 �9�>�;�;�:�G�:�C�I�9�:�K�>�8�:�C�J�B�7�:�G�H�D�I�=�6�I�I�=�:�N�8�6�C�7�: �>�C�9�>�K�>�9�J�6�A�A�N
�6�9�9�G�:�H�H�:�9�7�N�+�D�A�D�A�J�+�G�D�I�D�8�D�A�H�:�G�>�6�A�8�D�B�B�6�C�9�H���!�D�G�I�=�:�?�G�@�	�I�=�>�H�8�6�C�7�:�9�D�C�:�>�C�I�=�:�$�C�E�J�I�I�6�7�D�;�I�=�:�8�D�C�;�>�<�J�G�6�I�>�D�C
�J�I�>�A�>�I�N�� �.�=�: �;�D�A�A�D�L�>�C�<�9�>�6�<�G�6�B�H�=�D�L�H�=�D�L�I�D�8�D�C�C�:�8�I�D�C�:�B�6�H�I�:�G�6�C�9�B�6�C�N�H�A�6�K�:�9�:�K�>�8�:�H�I�D�<�:�I�=�:�G�>�C�I�D�6
�8�=�6�>�C��� �6�8�=�D�;�I�=�:�9�:�K�>�8�:�H�B�6�N�7�:�6�?�G�@�D�G�6�C�N�D�I�=�:�G�9�:�K�>�8�:�8�D�B�E�6�I�>�7�A�:�L�>�I�=�I�=�:�+�D�A�D�A�J�+�G�D�I�D�8�D�A�	�H�J�8�=�6�H
�6 qik [http://www .pololu.com/catalog/product/1110]�	 servo controller [http://www .pololu.com/catalog/category/12]�	 �D�G�6
�B�>�8�G�D�8�D�C�I�G�D�A�A�:�G��

Daisy chaining serial devices using the Pololu
protocol. An optional AND gate is used to join

multiple TX lines.

Using a PC and a jrk together as the master device
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Using a jrk as a slave device
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Connections

���D�C�C�:�8�I�I�=�:�.�2 �A�>�C�:�D�;�I�=�:�B�6�H�I�:�G�9�:�K�>�8�:�I�D�I�=�:�,�2 �A�>�C�:�H�D�;�6�A�A�D�;�I�=�:�H�A�6�K�:�9�:�K�>�8�:�H�����D�B�B�6�C�9�H�H�:�C�I�7�N�I�=�:�B�6�H�I�:�G
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Sending commands
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5. Setting Up Your System
�.�=�:�;�D�A�A�D�L�>�C�<�H�I�:�E�
�7�N�
�H�I�:�E�E�G�D�8�:�9�J�G�:�>�H�G�:�8�D�B�B�:�C�9�:�9�;�D�G�8�D�C�;�>�<�J�G�>�C�<�6�;�:�:�9�7�6�8�@�H�N�H�I�:�B�;�D�G�J�H�:�L�>�I�=�6�?�G�@�B�D�I�D�G
�8�D�C�I�G�D�A�A�:�G��

Connecting power and feedback
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Calibrating feedback
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Setting motor limits
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Connecting the motor
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Testing the motor
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Tuning the PID constants
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6. Writing PC Software to Control the Jrk
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Native USB Interface
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