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1. Overview
�1�A�>�*�:�>�L�M�K�H�L�:�K�>�-�H�E�H�E�N�^�L�L�>�<�H�G�=���@�>�G�>�K�:�M�B�H�G�?�:�F�B�E�R�H�?�2�0��
�L�>�K�O�H�<�H�G�M�K�H�E�E�>�K�L�
�1�A�>�*�:�>�L�M�K�H�?�:�F�B�E�R�<�H�G�L�B�L�M�L�H�?�?�H�N�K
�<�H�G�M�K�H�E�E�>�K�L�����>�:�<�A���:�O�:�B�E�:�;�E�>���?�N�E�E�R���:�L�L�>�F�;�E�>�=���H�K���:�L���:���I�:�K�M�B�:�E���D�B�M��

�WMicr o Maestro 6 [http://www .pololu.com/catalog/product/

1350]

�WMini Maestro 12[http://www .pololu.com/catalog/product/

1352]

�WMini Maestro 18[http://www .pololu.com/catalog/product/

1354]

�WMini Maestr o 24[http://www .pololu.com/catalog/product/1356]

�4�B�M�A�M�A�K�>�>�<�H�G�M�K�H�E�F�>�M�A�H�=�L�[ �2�0���?�H�K�=�B�K�>�<�M�<�H�G�G�>�<�M�B�H�G�M�H�: �-� �<�H�F�I�N�M�>�K���1�1�)�L�>�K�B�:�E�?�H�K�N�L�>�P�B�M�A�>�F�;�>�=�=�>�=�L�R�L�M�>�F�L��
�:�G�=�B�G�M�>�K�G�:�E�L�<�K�B�I�M�B�G�@�?�H�K�L�>�E�?���<�H�G�M�:�B�G�>�=���A�H�L�M�<�H�G�M�K�H�E�E�>�K���?�K�>�>�:�I�I�E�B�<�:�M�B�H�G�L�[ �:�G�=�<�A�:�G�G�>�E�L�M�A�:�M�<�:�G�;�>�<�H�G�?�B�@�N�K�>�=�:�L
�L�>�K�O�H�H�N�M�I�N�M�L�?�H�K�N�L�>�P�B�M�Aradio control (RC) servos[http://www .pololu.com/catalog/category/23] �H�K�>�E�>�<�M�K�H�G�B�<�L�I�>�>�=�<�H�G�M�K�H�E�L
���"�0� �L�����=�B�@�B�M�:�E�H�N�M�I�N�M�L���H�K�:�G�:�E�H�@���=�B�@�B�M�:�E�B�G�I�N�M�L���M�A�>�*�:�>�L�M�K�H�B�L�: �A�B�@�A�E�R�O�>�K�L�:�M�B�E�>�L�>�K�O�H�<�H�G�M�K�H�E�E�>�K�:�G�=�@�>�G�>�K�:�E�&���,�;�H�:�K�=
�B�G�: �A�B�@�A�E�R�<�H�F�I�:�<�M�I�:�<�D�:�@�>�
�1�A�>�>�Q�M�K�>�F�>�E�R�I�K�>�<�B�L�>���A�B�@�A���K�>�L�H�E�N�M�B�H�G�L�>�K�O�H�I�N�E�L�>�L�A�:�O�>�: �C�B�M�M�>�K�H�?�E�>�L�L�M�A�:�G������ �G�L��
�F�:�D�B�G�@�M�A�>�*�:�>�L�M�K�H�P�>�E�E�L�N�B�M�>�=�?�H�K�A�B�@�A���I�>�K�?�H�K�F�:�G�<�>�:�G�B�F�:�M�K�H�G�B�<�L���:�G�=�;�N�B�E�M���B�G�L�I�>�>�=�:�G�=�:�<�<�>�E�>�K�:�M�B�H�G�<�H�G�M�K�H�E�F�:�D�>
�B�M�>�:�L�R�M�H�:�<�A�B�>�O�>�L�F�H�H�M�A���L�>�:�F�E�>�L�L�F�H�O�>�F�>�G�M�L�P�B�M�A�H�N�M�K�>�J�N�B�K�B�G�@�M�A�>�<�H�G�M�K�H�E�L�H�N�K�<�>�M�H�<�H�G�L�M�:�G�M�E�R�<�H�F�I�N�M�>�:�G�=�L�M�K�>�:�F
�B�G�M�>�K�F�>�=�B�:�M�>�I�H�L�B�M�B�H�G�N�I�=�:�M�>�L�M�H�M�A�>�*�:�>�L�M�K�H�
�1�A�>�*�:�>�L�M�K�H�?�>�:�M�N�K�>�L�<�H�G�?�B�@�N�K�:�;�E�>�I�N�E�L�>�K�:�M�>�L���N�I�M�H������ �%�S�?�H�K�*�B�G�B
�*�:�>�L�M�K�H�L���:�G�=�<�:�G�@�>�G�>�K�:�M�>�: �P�B�=�>�K�:�G�@�>�H�?�I�N�E�L�>�L�M�H�:�E�E�H�P�F�:�Q�B�F�N�F�K�>�L�I�H�G�L�B�O�>�G�>�L�L�:�G�=�K�:�G�@�>�?�K�H�F�F�H�=�>�K�G�L�>�K�O�H�L�

�2�G�B�M�L���<�:�G���;�>���=�:�B�L�R���<�A�:�B�G�>�=���P�B�M�A���:�=�=�B�M�B�H�G�:�E���-�H�E�H�E�N���L�>�K�O�H���:�G�=���F�H�M�H�K���<�H�G�M�K�H�E�E�>�K�L���H�G���:���L�B�G�@�E�>���L�>�K�B�:�E���E�B�G�>�


�� �?�K�>�>�<�H�G�?�B�@�N�K�:�M�B�H�G�:�G�=�<�H�G�M�K�H�E�I�K�H�@�K�:�F�B�L�:�O�:�B�E�:�;�E�>�?�H�K�4�B�G�=�H�P�L�:�G�=�)�B�G�N�Q���L�>�>Section 4�����F�:�D�B�G�@�B�M�L�B�F�I�E�>�M�H
�<�H�G�?�B�@�N�K�>�:�G�=�M�>�L�M�M�A�>�;�H�:�K�=�H�O�>�K�2�0�����<�K�>�:�M�>�L�>�J�N�>�G�<�>�L�H�?�L�>�K�O�H�F�H�O�>�F�>�G�M�L�?�H�K�:�G�B�F�:�M�K�H�G�B�<�L�H�K�P�:�E�D�B�G�@�K�H�;�H�M�L���:�G�=
�P�K�B�M�>���L�M�>�I�M�A�K�H�N�@�A���:�G�=�K�N�G�L�<�K�B�I�M�L�L�M�H�K�>�=�B�G�M�A�>�L�>�K�O�H�<�H�G�M�K�H�E�E�>�K�
�1�A�>�*�:�>�L�M�K�H�^�L�B�G�M�>�K�G�:�E�L�<�K�B�I�M�F�>�F�H�K�R�:�E�E�H�P�L�L�M�H�K�:�@�>
�H�?�L�>�K�O�H�I�H�L�B�M�B�H�G�L�M�A�:�M�<�:�G�;�>�:�N�M�H�F�:�M�B�<�:�E�E�R�I�E�:�R�>�=�;�:�<�D�P�B�M�A�H�N�M�:�G�R�<�H�F�I�N�M�>�K�H�K�>�Q�M�>�K�G�:�E�F�B�<�K�H�<�H�G�M�K�H�E�E�>�K�<�H�G�G�>�<�M�>�=
���L�>�>Section 6���
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�1�A�>�*�:�>�L�M�K�H�L�^�<�A�:�G�G�>�E�L�<�:�G�:�E�L�H�;�>�N�L�>�=�:�L�@�>�G�>�K�:�E���I�N�K�I�H�L�>�=�B�@�B�M�:�E�H�N�M�I�N�M�L�:�G�=�:�G�:�E�H�@�H�K�=�B�@�B�M�:�E�B�G�I�N�M�L���I�K�H�O�B�=�B�G�@�:�G
�>�:�L�R�P�:�R�M�H�K�>�:�=�L�>�G�L�H�K�L�:�G�=�<�H�G�M�K�H�E�I�>�K�B�I�A�>�K�:�E�L�=�B�K�>�<�M�E�R�?�K�H�F�: �-� �H�O�>�K�2�0���
�1�A�>�L�>�B�G�I�N�M�L�<�:�G�;�>�N�L�>�=�P�B�M�A�M�A�>
�L�<�K�B�I�M�B�G�@���L�R�L�M�>�F���M�H���>�G�:�;�E�>���<�K�>�:�M�B�H�G���H�?���L�>�E�?���<�H�G�M�:�B�G�>�=���:�G�B�F�:�M�K�H�G�B�<���=�B�L�I�E�:�R�L���M�A�:�M���K�>�L�I�H�G�=���M�H���>�Q�M�>�K�G�:�E���L�M�B�F�N�E�B�


�� USB A to mini-B cable[http://www .pololu.com/catalog/product/130] ���G�H�M�B�G�<�E�N�=�>�=���B�L�K�>�J�N�B�K�>�=�M�H�<�H�G�G�>�<�M�M�A�B�L�=�>�O�B�<�>�M�H�:
�<�H�F�I�N�M�>�K�
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The Channel Settings tab in the Maestro
Control Center.

The Status tab in the Maestro Control
Center.

Features
�W�1�A�K�>�>���<�H�G�M�K�H�E���F�>�M�A�H�=�L�����2�0�������1�1�)�������3�����L�>�K�B�:�E�����:�G�=���B�G�M�>�K�G�:�E���L�<�K�B�I�M�B�G�@

�W���
�����c�L�H�N�M�I�N�M�I�N�E�L�>�P�B�=�M�A�K�>�L�H�E�N�M�B�H�G���<�H�K�K�>�L�I�H�G�=�L�M�H�:�I�I�K�H�Q�B�F�:�M�>�E�R���
�������V�?�H�K�: �M�R�I�B�<�:�E�L�>�K�O�H���P�A�B�<�A�B�L�;�>�R�H�G�=
�P�A�:�M���M�A�>���L�>�K�O�H���<�H�N�E�=���K�>�L�H�E�O�>��

�W� �H�G�?�B�@�N�K�:�;�E�>���I�N�E�L�>���K�:�M�>���:�G�=���P�B�=�>���I�N�E�L�>���K�:�G�@�>�����L�>�>���M�A�>���*�:�>�L�M�K�H���<�H�F�I�:�K�B�L�H�G���M�:�;�E�>���;�>�E�H�P��

�W�&�G�=�B�O�B�=�N�:�E���L�I�>�>�=���:�G�=���:�<�<�>�E�>�K�:�M�B�H�G���<�H�G�M�K�H�E���?�H�K���>�:�<�A���<�A�:�G�G�>�E

�W� �A�:�G�G�>�E�L���<�:�G���;�>���H�I�M�B�H�G�:�E�E�R���<�H�G�?�B�@�N�K�>�=���M�H���@�H���M�H���:���L�I�>�<�B�?�B�>�=���I�H�L�B�M�B�H�G���H�K���M�N�K�G���H�?�?���H�G���L�M�:�K�M�N�I���H�K���>�K�K�H�K

�W���E�M�>�K�G�:�M�>���<�A�:�G�G�>�E���?�N�G�<�M�B�H�G�L���:�E�E�H�P���M�A�>���<�A�:�G�G�>�E�L���M�H���;�>���N�L�>�=���:�L��
�a �$�>�G�>�K�:�E���I�N�K�I�H�L�>���=�B�@�B�M�:�E���H�N�M�I�N�M�L���������H�K�����3��

�a ���G�:�E�H�@���H�K���=�B�@�B�M�:�E���B�G�I�N�M�L�����<�A�:�G�G�>�E�L�������Z���������<�:�G���;�>���:�G�:�E�H�@���B�G�I�N�M�L�����<�A�:�G�G�>�E�L�������
���<�:�G���;�>���=�B�@�B�M�:�E���B�G�I�N�M�L��

�a �,�G�>�<�A�:�G�G�>�E�<�:�G�;�>�: �-�4�* �H�N�M�I�N�M�P�B�M�A�?�K�>�J�N�>�G�<�R�?�K�H�F���
�����D�%�S�M�H���� �*�%�S�:�G�=�N�I�M�H���� �;�B�M�L�H�?�K�>�L�H�E�N�M�B�H�G
���L�>�>Section 4.a�?�H�K���=�>�M�:�B�E�L��

�W�� �L�B�F�I�E�>�L�<�K�B�I�M�B�G�@�E�:�G�@�N�:�@�>�E�>�M�L�R�H�N�I�K�H�@�K�:�F�M�A�>�<�H�G�M�K�H�E�E�>�K�M�H�I�>�K�?�H�K�F�<�H�F�I�E�>�Q�:�<�M�B�H�G�L�>�O�>�G�:�?�M�>�K�B�M�L�2�0�� �:�G�=
�L�>�K�B�:�E���<�H�G�G�>�<�M�B�H�G�L���:�K�>���K�>�F�H�O�>�=

�W�#�K�>�>�<�H�G�?�B�@�N�K�:�M�B�H�G�:�G�=�<�H�G�M�K�H�E�:�I�I�E�B�<�:�M�B�H�G�?�H�K�4�B�G�=�H�P�L�:�G�=
�)�B�G�N�Q���F�:�D�>�L���B�M���>�:�L�R���M�H��

�a � �H�G�?�B�@�N�K�>���:�G�=���M�>�L�M���R�H�N�K���<�H�G�M�K�H�E�E�>�K

�a � �K�>�:�M�>���K�N�G���:�G�=�L�:�O�>�L�>�J�N�>�G�<�>�L�H�?�L�>�K�O�H�F�H�O�>�F�>�G�M�L�?�H�K
�:�G�B�F�:�M�K�H�G�B�<�L���:�G�=���P�:�E�D�B�G�@���K�H�;�H�M�L

�a �4�K�B�M�>���L�M�>�I�M�A�K�H�N�@�A���:�G�=�K�N�G�L�<�K�B�I�M�L�L�M�H�K�>�=�B�G�M�A�>�L�>�K�O�H
�<�H�G�M�K�H�E�E�>�K

�W�1�P�H���P�:�R�L���M�H���P�K�B�M�>���L�H�?�M�P�:�K�>���M�H���<�H�G�M�K�H�E���M�A�>���*�:�>�L�M�K�H���?�K�H�F���:���-� ��
�a �3�B�K�M�N�:�E� �,�* �I�H�K�M�F�:�D�>�L�B�M�>�:�L�R�M�H�L�>�G�=�L�>�K�B�:�E�<�H�F�F�:�G�=�L�?�K�H�F
�:�G�R �=�>�O�>�E�H�I�F�>�G�M�>�G�O�B�K�H�G�F�>�G�M�M�A�:�M�L�N�I�I�H�K�M�L�L�>�K�B�:�E
�<�H�F�F�N�G�B�<�:�M�B�H�G

�a Pololu USB Software Development
Kit [http://www .pololu.com/docs/0J41] �:�E�E�H�P�L�N�L�>�H�?�F�H�K�>�:�=�O�:�G�<�>�=
�G�:�M�B�O�>�2�0�� �<�H�F�F�:�G�=�L�:�G�=�B�G�<�E�N�=�>�L�>�Q�:�F�I�E�>�<�H�=�>�B�G� ���� �3�B�L�N�:�E
���:�L�B�<���
�+�"�1�����:�G�=���3�B�L�N�:�E��� �
�


�W�1�1�)���L�>�K�B�:�E���?�>�:�M�N�K�>�L��
�a �0�N�I�I�H�K�M�L������ �Z �������������� �;�I�L �B�G�?�B�Q�>�=���;�:�N�=�F�H�=�>�������� �Z
�����������������;�I�L���B�G���:�N�M�H�=�>�M�>�<�M���;�:�N�=���F�H�=�>

�a �0�B�F�N�E�M�:�G�>�H�N�L�E�R�L�N�I�I�H�K�M�L�M�A�>�-�H�E�H�E�N�I�K�H�M�H�<�H�E���P�A�B�<�A�@�B�O�>�L
�:�<�<�>�L�L�M�H�:�=�O�:�G�<�>�=�?�N�G�<�M�B�H�G�:�E�B�M�R���:�G�=�M�A�>�L�B�F�I�E�>�K�0�<�H�M�M�"�=�P�:�K�=�L
�*�B�G�B�0�0� ���&�&���I�K�H�M�H�<�H�E�����M�A�>�K�>���B�L���G�H���G�>�>�=���M�H���<�H�G�?�B�@�N�K�>���M�A�>���=�>�O�B�<�>���?�H�K���:���I�:�K�M�B�<�N�E�:�K���I�K�H�M�H�<�H�E���F�H�=�>��

�a � �:�G���;�>���=�:�B�L�R���<�A�:�B�G�>�=���P�B�M�A���H�M�A�>�K���-�H�E�H�E�N���L�>�K�O�H���:�G�=���F�H�M�H�K���<�H�G�M�K�H�E�E�>�K�L���N�L�B�G�@���:���L�B�G�@�E�>���L�>�K�B�:�E���M�K�:�G�L�F�B�M���E�B�G�>

�a � �A�:�B�G�B�G�I�N�M�:�E�E�H�P�L�K�>�<�>�I�M�B�H�G�H�?�=�:�M�:�?�K�H�F�F�N�E�M�B�I�E�>�*�B�G�B�*�:�>�L�M�K�H�L�N�L�B�G�@�: �L�B�G�@�E�>�L�>�K�B�:�E�K�>�<�>�B�O�>�E�B�G�>�P�B�M�A�H�N�M
�>�Q�M�K�:���<�H�F�I�H�G�>�G�M�L�����=�H�>�L���G�H�M���:�I�I�E�R���M�H���*�B�<�K�H���*�:�>�L�M�K�H�L��

�a � �:�G���?�N�G�<�M�B�H�G���:�L���:���@�>�G�>�K�:�E���I�N�K�I�H�L�>���2�0�����M�H���1�1�)���L�>�K�B�:�E���:�=�:�I�M�>�K���?�H�K���I�K�H�C�>�<�M�L���<�H�G�M�K�H�E�E�>�=���?�K�H�F���:���-� 

�W���H�:�K�=���<�:�G���;�>���I�H�P�>�K�>�=���H�?�?���H�?���2�0�����H�K���:�������Z���������3���;�:�M�M�>�K�R�����:�G�=���B�M���F�:�D�>�L���M�A�>���K�>�@�N�E�:�M�>�=�����3���:�O�:�B�E�:�;�E�>���M�H���M�A�>���N�L�>�K

�W�2�I�@�K�:�=�:�;�E�>���?�B�K�F�P�:�K�>
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Maestro Comparison Table

Micr o
Maestro

Mini
Maestro 12

Mini
Maestro 18

Mini
Maestro 24

Channels: �� ���� ���� ����

Analog input channels: �� ���� ���� ����

Digital input channels: �� �� �� ����

Width:
���
������
�����
�����<�F��

���
�������������
�����<�F�� ���
�������������
�����<�F�� ���
�������������
�����<�F��

Length:
���
������
�����
�����<�F��

���
�������������
�����<�F�� ���
�������������
�����<�F�� ���
�������������
�����<�F��

Weight(1): ���
���@ ���
���@ ���
���@ ���
���@

Configurable pulse
rate(2):

�����Z�������%�S ���Z�������%�S ���Z�������%�S ���Z�������%�S

Pulse range(2): �����Z���������c�L �����Z���������c�L �����Z���������c�L �����Z���������c�L

Script size(3): �� �(�� �� �(�� �� �(�� �� �(��

1 This is the weight of the board without header pins or terminal blocks.
2 The available pulse rate and range depend on each other and factors such as baud rate and number of channels

used. See Section 9 for details.
3 The user script system is more powerful on the Mini Maestro than on the Micro Maestro. See Section 6.d for details.
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Micro Maestro as the brains of a tiny
hexapod robot.

Application Examples
�W�0�>�K�B�:�E�L�>�K�O�H�<�H�G�M�K�H�E�E�>�K�?�H�K�F�N�E�M�B���L�>�K�O�H�I�K�H�C�>�<�M�L���>�
�@�
�K�H�;�H�M�:�K�F�L��
�:�G�B�F�:�M�K�H�G�B�<�L���?�N�G���A�H�N�L�>�=�B�L�I�E�:�R�L���;�:�L�>�=�H�G�F�B�<�K�H�<�H�G�M�K�H�E�E�>�K�;�H�:�K�=�L
�L�N�<�A�:�L �M�A�> �����0�&� �0�M�:�F�I�� Orangutan robot
controllers [http://www .pololu.com/catalog/category/8]�� �H�K ���K�=�N�B�G�H
�I�E�:�M�?�H�K�F�L

�W� �H�F�I�N�M�>�K���;�:�L�>�=���L�>�K�O�H���<�H�G�M�K�H�E���H�O�>�K���2�0�����I�H�K�M

�W� �H�F�I�N�M�>�K���B�G�M�>�K�?�:�<�>���?�H�K���L�>�G�L�H�K�L���:�G�=���H�M�A�>�K���>�E�>�<�M�K�H�G�B�<�L��
�a �/�>�:�= �: gyro [http://www .pololu.com/catalog/product/1266] �H�K
accelerometer[http://www .pololu.com/catalog/product/766] �?�K�H�F�:
�<�H�F�I�N�M�>�K���?�H�K���G�H�O�>�E���N�L�>�K���B�G�M�>�K�?�:�<�>�L

�a � �H�G�M�K�H�E�: �L�M�K�B�G�@�H�?ShiftBrites [http://www .pololu.com/catalog/

product/1240]�?�K�H�F���:���<�H�F�I�N�M�>�K���?�H�K���F�H�H�=���E�B�@�A�M�B�G�@

�W�$�>�G�>�K�:�E���&���,���>�Q�I�:�G�L�B�H�G���?�H�K���F�B�<�K�H�<�H�G�M�K�H�E�E�>�K���I�K�H�C�>�<�M�L

�W�-�K�H�@�K�:�F�F�:�;�E�>���L�>�E�?���<�H�G�M�:�B�G�>�=�%�:�E�E�H�P�>�>�G�H�K� �A�K�B�L�M�F�:�L�=�B�L�I�E�:�R
�<�H�G�M�K�H�E�E�>�K���M�A�:�M���K�>�L�I�H�G�=�L���M�H���L�>�G�L�H�K�L

�W�0�>�E�?���<�H�G�M�:�B�G�>�=���L�>�K�O�H���M�>�L�M�>�K

1.a.Micr o Maestro Pinout and Components

Micro Maestro 6-channel USB servo controller
(fully assembled) labeled top view.

Note���1�A�B�L�L�>�<�M�B�H�G�:�I�I�E�B�>�L�M�H�M�A�>Micr o �*�:�>�L�M�K�H�L�>�K�O�H�<�H�G�M�K�H�E�E�>�K�
�-�E�>�:�L�>�L�>�>Section1.b �?�H�K�*�B�G�B�*�:�>�L�M�K�H
�I�B�G�H�N�M���:�G�=���<�H�F�I�H�G�>�G�M���B�G�?�H�K�F�:�M�B�H�G�


�1�A�>�-�H�E�H�E�N�*�B�<�K�H�*�:�>�L�M�K�H�����<�A�:�G�G�>�E�L�>�K�O�H�<�H�G�M�K�H�E�E�>�K�<�:�G�<�H�G�G�>�<�M�M�H�: �<�H�F�I�N�M�>�K��̂L�2�0�� �I�H�K�M�O�B�:�: USB A to mini-
B cable[http://www .pololu.com/catalog/product/130] ���G�H�M�B�G�<�E�N�=�>�=���
�1�A�>�2�0�� �<�H�G�G�>�<�M�B�H�G�B�L�N�L�>�=�M�H�<�H�G�?�B�@�N�K�>�M�A�>�L�>�K�O�H
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Micro Maestro power pins.

Micro Maestro configured to use
a single power supply for both

board and servos.

�<�H�G�M�K�H�E�E�>�K�
�&�M�<�:�G�:�E�L�H�;�>�N�L�>�=�M�H�L�>�G�=�<�H�F�F�:�G�=�L�M�H�M�A�>�L�>�K�O�H�<�H�G�M�K�H�E�E�>�K���@�>�M�B�G�?�H�K�F�:�M�B�H�G�:�;�H�N�M�M�A�>�L�>�K�O�H�<�H�G�M�K�H�E�E�>�K��̂L
�<�N�K�K�>�G�M���L�M�:�M�>�����:�G�=���L�>�G�=���:�G�=���K�>�<�>�B�O�>���1�1�)���L�>�K�B�:�E���;�R�M�>�L���H�G���M�A�>���1�5���:�G�=���/�5���E�B�G�>�L�


�1�A�>���I�K�H�<�>�L�L�H�K���:�G�=���M�A�>���L�>�K�O�H�L���<�:�G���A�:�O�>���L�>�I�:�K�:�M�>���I�H�P�>�K���L�N�I�I�E�B�>�L�


Processorpower �F�N�L�M�<�H�F�>�>�B�M�A�>�K�?�K�H�F�2�0�� �H�K�?�K�H�F�:�G�>�Q�M�>�K�G�:�E
���Z�����3�I�H�P�>�K�L�N�I�I�E�R�<�H�G�G�>�<�M�>�=�M�H�M�A�>VIN �:�G�=GND �B�G�I�N�M�L�
�&�M�B�L�L�:�?�>
�M�H�A�:�O�>�:�G�>�Q�M�>�K�G�:�E�I�H�P�>�K�L�N�I�I�E�R�<�H�G�G�>�<�M�>�=�:�M�M�A�>�L�:�F�>�M�B�F�>�M�A�:�M�2�0��
�B�L�<�H�G�G�>�<�M�>�=���B�G�L�N�<�A�<�:�L�>�L�M�A�>�I�K�H�<�>�L�L�H�K�P�B�E�E�;�>�I�H�P�>�K�>�=�?�K�H�F�M�A�>
�>�Q�M�>�K�G�:�E�L�N�I�I�E�R�
�+�H�M�>�M�A�:�M�B�?�M�A�>�>�Q�M�>�K�G�:�E�L�N�I�I�E�R�?�:�E�E�L�;�>�E�H�P�� �3���<�H�K�K�>�<�M
�H�I�>�K�:�M�B�H�G���B�L���G�H�M���@�N�:�K�:�G�M�>�>�=�����>�O�>�G���B�?���2�0�����B�L���:�E�L�H���<�H�G�G�>�<�M�>�=�


Servopower �<�H�G�G�>�<�M�B�H�G�L�:�K�>�I�K�H�O�B�=�>�=�B�G�M�A�>�N�I�I�>�K�K�B�@�A�M�<�H�K�G�>�K�H�?�M�A�>
�*�B�<�K�H�*�:�>�L�M�K�H�;�H�:�K�=�
�0�>�K�O�H�I�H�P�>�K�B�L�I�:�L�L�>�=�=�B�K�>�<�M�E�R�M�H�M�A�>�L�>�K�O�H�L
�P�B�M�A�H�N�M�@�H�B�G�@�M�A�K�H�N�@�A�: �K�>�@�N�E�:�M�H�K�� �L�H�M�A�>�H�G�E�R�K�>�L�M�K�B�<�M�B�H�G�L�H�G�R�H�N�K
�L�>�K�O�H�I�H�P�>�K�L�N�I�I�E�R�:�K�>�M�A�:�M�B�M�F�N�L�M�;�>�P�B�M�A�B�G�M�A�>�H�I�>�K�:�M�B�G�@�K�:�G�@�>�H�?
�R�H�N�K�L�>�K�O�H�L�:�G�=�I�K�H�O�B�=�>�>�G�H�N�@�A�<�N�K�K�>�G�M�?�H�K�R�H�N�K�:�I�I�E�B�<�:�M�B�H�G�
�-�E�>�:�L�>
�<�H�G�L�N�E�M�M�A�>�=�:�M�:�L�A�>�>�M�L�?�H�K�R�H�N�K�L�>�K�O�H�L�M�H�=�>�M�>�K�F�B�G�>�:�G�:�I�I�K�H�I�K�B�:�M�>�L�>�K�O�H�I�H�P�>�K�L�H�N�K�<�>���:�G�=�G�H�M�>�M�A�:�M�: �;�:�E�E�I�:�K�D�?�B�@�N�K�>�?�H�K
�M�A�>���<�N�K�K�>�G�M���=�K�:�P���H�?���:�G���:�O�>�K�:�@�>���L�M�K�:�B�G�B�G�@���L�>�K�O�H���B�L�������


�6�H�N�<�:�G�I�H�P�>�K�M�A�>�*�:�>�L�M�K�H�^�L�I�K�H�<�>�L�L�H�K�:�G�=�L�>�K�O�H�L�?�K�H�F�: �L�B�G�@�E�>�I�H�P�>�K�L�N�I�I�E�R
�;�R�<�H�G�G�>�<�M�B�G�@�M�A�>�I�H�L�B�M�B�O�>�I�H�P�>�K�E�B�G�>�M�H�;�H�M�A�3�&�+�:�G�=�M�A�>�L�>�K�O�H�I�H�P�>�K�I�H�K�M�L�
���G
�>�:�L�R�P�:�R�M�H�:�<�<�H�F�I�E�B�L�A�M�A�B�L�H�G�M�A�>�*�B�<�K�H�*�:�>�L�M�K�H�B�L�M�H�L�H�E�=�>�K�: �P�B�K�>�H�G�M�A�>
�;�H�M�M�H�F�H�?�M�A�>�;�H�:�K�=�;�>�M�P�>�>�G�3�&�+�:�G�=�H�G�>�H�?�M�A�>�L�>�K�O�H�I�H�P�>�K�<�H�G�G�>�<�M�B�H�G�L�:�L
�L�A�H�P�G�B�G�M�A�>�I�B�<�M�N�K�>�M�H�M�A�>�K�B�@�A�M�
�
�,�G�E�R�H�G�>�@�K�H�N�G�=�<�H�G�G�>�<�M�B�H�G�B�L�G�>�>�=�>�=�;�>�<�:�N�L�>
�:�E�E���@�K�H�N�G�=���I�B�G�L���H�G���M�A�>���;�H�:�K�=���:�K�>���<�H�G�G�>�<�M�>�=�


�1�A�>5V (out) �I�H�P�>�K�H�N�M�I�N�M�:�E�E�H�P�L�R�H�N�M�H�I�H�P�>�K�R�H�N�K�H�P�G���3 �=�>�O�B�<�>�L�?�K�H�F�M�A�>
�H�G���;�H�:�K�=�����F�� �K�>�@�N�E�:�M�H�K�H�K�=�B�K�>�<�M�E�R�?�K�H�F�2�0���
�1�A�>�H�G���;�H�:�K�=�K�>�@�N�E�:�M�H�K�B�L�N�L�>�=
�P�A�>�G�>�O�>�K�3�&�+�B�L�I�H�P�>�K�>�=���B�G�M�A�B�L�<�:�L�>���L�B�G�<�>�M�A�>�*�:�>�L�M�K�H�K�>�J�N�B�K�>�L���� �F���� �M�A�>�K�>
�B�L���:�;�H�N�M�������F�����:�O�:�B�E�:�;�E�>���M�H���I�H�P�>�K���H�M�A�>�K���=�>�O�B�<�>�L�


�1�A�>SIG �E�B�G�>�L��0��1��2�� �Y�� �:�K�>�N�L�>�=�?�H�K�L�>�G�=�B�G�@�I�N�E�L�>�L�M�H�L�>�K�O�H�L���<�H�G�M�K�H�E�E�B�G�@
�=�B�@�B�M�:�E�H�N�M�I�N�M�L���:�G�=�F�>�:�L�N�K�B�G�@�:�G�:�E�H�@�O�H�E�M�:�@�>�L�
�1�A�>�L�>�E�B�G�>�L�:�K�>�I�K�H�M�>�<�M�>�=�;�R�������b �K�>�L�B�L�M�H�K�L�
�1�A�>�M�H�M�:�E�<�N�K�K�>�G�M�E�B�F�B�M���B�G�H�K
�H�N�M�����?�H�K���M�A�>�L�>���I�B�G�L���B�L�������F�������;�N�M���P�A�>�G���N�L�B�G�@���M�A�>���H�G���;�H�:�K�=���K�>�@�N�E�:�M�H�K���M�A�>���<�N�K�K�>�G�Mout �B�L���E�B�F�B�M�>�=���M�H�������F�������L�>�>���:�;�H�O�>�
��

�1�A�>RX �E�B�G�>�B�L�N�L�>�=�M�H�K�>�<�>�B�O�>�G�H�G���B�G�O�>�K�M�>�=�1�1�)�����Z���3�� �L�>�K�B�:�E�;�R�M�>�L���L�N�<�A�:�L�M�A�H�L�>�?�K�H�F�F�B�<�K�H�<�H�G�M�K�H�E�E�>�K�2���/ �1�L�

�1�A�>�L�>�;�R�M�>�L�<�:�G�>�B�M�A�>�K�;�>�L�>�K�B�:�E�<�H�F�F�:�G�=�L�?�H�K�M�A�>�*�:�>�L�M�K�H���:�K�;�B�M�K�:�K�R�;�R�M�>�L�M�H�L�>�G�=�;�:�<�D�M�H�M�A�>�<�H�F�I�N�M�>�K�O�B�:�M�A�>�2�0��
�<�H�G�G�>�<�M�B�H�G���H�K�;�H�M�A�
�#�H�K�F�H�K�>�B�G�?�H�K�F�:�M�B�H�G�:�;�H�N�M�M�A�>�*�:�>�L�M�K�H�^�L�L�>�K�B�:�E�B�G�M�>�K�?�:�<�>���L�>�>Section5.a�
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�R�H�N���L�A�H�N�E�=���;�H�H�L�M�����
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Mini Maestro 12-channel USB servo controller (fully
assembled) labeled top view.

Micro Maestro 6-channel USB servo controller
bottom view with quarter for size reference.

�1�A�>�=�B�F�>�G�L�B�H�G�L�H�?�M�A�>�*�B�<�K�H�*�:�>�L�M�K�H�-� �� �:�K�>���
���������_���
���������
�1�A�>�O�>�K�M�B�<�:�E�:�G�=�A�H�K�B�S�H�G�M�:�E�=�B�L�M�:�G�<�>�L�;�>�M�P�>�>�G�M�A�>�M�P�H
�F�H�N�G�M�B�G�@���A�H�E�>�L���:�K�>�����
�����������:�G�=�����
���������
���1�A�>���*�B�<�K�H���*�:�>�L�M�K�H���P�>�B�@�A�L�����
���@�������
���� �H�S�����P�B�M�A�H�N�M���A�>�:�=�>�K���I�B�G�L�


1.b.Mini Maestr o Pinout and Components
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Mini Maestro 18-channel USB servo controller (fully
assembled) labeled top view.

Mini Maestro 24-channel USB servo controller (fully
assembled) labeled top view.

Mini Maestro 12 power pins.

Mini Maestro 18 power pins.

Note���1�A�B�L�L�>�<�M�B�H�G�:�I�I�E�B�>�L�M�H�M�A�>Mini �*�:�>�L�M�K�H
������ ������ �:�G�=���� �L�>�K�O�H�<�H�G�M�K�H�E�E�>�K�L�
�-�E�>�:�L�>�L�>�>
Section 1.a �?�H�K�*�B�<�K�H�*�:�>�L�M�K�H�I�B�G�H�N�M�:�G�=
�<�H�F�I�H�G�>�G�M���B�G�?�H�K�F�:�M�B�H�G�
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�I�H�K�M�O�B�: �: USB A to mini-B
cable[http://www .pololu.com/catalog/product/130] ���G�H�M
�B�G�<�E�N�=�>�=���
�1�A�>�2�0���<�H�G�G�>�<�M�B�H�G�B�L�N�L�>�=�M�H�<�H�G�?�B�@�N�K�>
�M�A�>�L�>�K�O�H�<�H�G�M�K�H�E�E�>�K�
 �&�M�<�:�G�:�E�L�H�;�>�N�L�>�=�M�H�L�>�G�=
�<�H�F�F�:�G�=�L�M�H�M�A�>�L�>�K�O�H�<�H�G�M�K�H�E�E�>�K�� �@�>�M�B�G�?�H�K�F�:�M�B�H�G
�:�;�H�N�M�M�A�>�L�>�K�O�H�<�H�G�M�K�H�E�E�>�K��̂L�<�N�K�K�>�G�M�L�M�:�M�>���:�G�=�L�>�G�=
�:�G�=�K�>�<�>�B�O�>�1�1�)�L�>�K�B�:�E�;�R�M�>�L�H�G�M�A�>�1�5 �:�G�=�/�5
�E�B�G�>�L�
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Mini Maestro 24 power pins.
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�1�A�>RST �I�B�G�<�:�G�;�>�=�K�B�O�>�G�E�H�P�M�H�I�>�K�?�H�K�F�: �A�:�K�=�K�>�L�>�M�H�?�M�A�>�*�:�>�L�M�K�H�^�L�F�B�<�K�H�<�H�G�M�K�H�E�E�>�K���;�N�M�M�A�B�L�L�A�H�N�E�=�@�>�G�>�K�:�E�E�R�G�H�M
�;�>���G�>�<�>�L�L�:�K�R���?�H�K���M�R�I�B�<�:�E���:�I�I�E�B�<�:�M�B�H�G�L�
���1�A�>���E�B�G�>���B�L���B�G�M�>�K�G�:�E�E�R���I�N�E�E�>�=���A�B�@�A�����L�H���B�M���B�L���L�:�?�>���M�H���E�>�:�O�>���M�A�B�L���I�B�G���N�G�<�H�G�G�>�<�M�>�=�


�1�A�>ERR �E�B�G�>�B�L�:�G�H�N�M�I�N�M�M�A�:�M�B�L�M�B�>�=�M�H�M�A�>�K�>�=�>�K�K�H�K���N�L�>�K�)�"�!�
 �&�M�B�L�=�K�B�O�>�G�A�B�@�A�P�A�>�G�M�A�>�K�>�=�)�"�! �B�L�H�G���:�G�=�B�M�B�L�:
�I�N�E�E�>�=�E�H�P�M�A�K�H�N�@�A�M�A�>�K�>�=�)�"�! �P�A�>�G�M�A�>�K�>�=�)�"�! �B�L�H�?�?�
�1�A�>�K�>�=�)�"�! �M�N�K�G�L�H�G�P�A�>�G�:�G�>�K�K�H�K�H�<�<�N�K�L���M�N�K�G�L�H�?�?�P�A�>�G
�M�A�>�>�K�K�H�K�?�E�:�@�L�A�:�O�>�;�>�>�G�<�E�>�:�K�>�=���:�G�=�<�:�G�:�E�L�H�;�>�<�H�G�M�K�H�E�E�>�=�;�R�M�A�>�N�L�>�K�L�<�K�B�I�M�
�0�B�G�<�>�M�A�>�"�/�/ �E�B�G�>�B�L�G�>�O�>�K�=�K�B�O�>�G�E�H�P���B�M
�B�L�L�:�?�>�M�H�<�H�G�G�>�<�M�M�A�>�"�/�/ �E�B�G�>�H�?�F�N�E�M�B�I�E�>�*�B�G�B�*�:�>�L�M�K�H�L�M�H�@�>�M�A�>�K�
�-�E�>�:�L�>�G�H�M�>���A�H�P�>�O�>�K���M�A�:�M�=�H�B�G�@�M�A�B�L�P�B�E�E�<�:�N�L�>�M�A�>
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�K�>�=�)�"�!�L�H�?�:�E�E�<�H�G�G�>�<�M�>�=�*�B�G�B�*�:�>�L�M�K�H�L�M�H�M�N�K�G�H�G�P�A�>�G�>�O�>�K�H�G�>�H�?�M�A�>�*�B�G�B�*�:�>�L�M�K�H�L�M�N�K�G�L�H�G�B�M�L�K�>�=�)�"�!�
 �#�H�K�F�H�K�>
�B�G�?�H�K�F�:�M�B�H�G���H�G���M�A�>���I�H�L�L�B�;�E�>���>�K�K�H�K���<�H�G�=�B�M�B�H�G�L���:�G�=���K�>�L�I�H�G�L�>���H�I�M�B�H�G�L�����I�E�>�:�L�>���L�>�>Section 4.b�


�1�A�>TXIN �E�B�G�>�B�L�: �L�>�K�B�:�E�B�G�I�N�M�E�B�G�>�M�A�:�M�F�:�D�>�L�B�M�>�:�L�R�M�H�<�A�:�B�G�M�H�@�>�M�A�>�K�F�N�E�M�B�I�E�>�*�B�G�B�*�:�>�L�M�K�H�L�
���G�R�L�>�K�B�:�E�;�R�M�>�L
�K�>�<�>�B�O�>�=�H�G�M�A�B�L�E�B�G�>�P�B�E�E�;�>�;�N�?�?�>�K�>�=�M�A�K�H�N�@�A�:�G���+�! �@�:�M�>�:�G�=�M�K�:�G�L�F�B�M�M�>�=�H�G�M�A�>�1�5�E�B�G�>�
�0�>�>Section5.g �?�H�K�F�H�K�>
�B�G�?�H�K�F�:�M�B�H�G���:�;�H�N�M���=�:�B�L�R���<�A�:�B�G�B�G�@�


Bottom view with dimensions (in inches) of Pololu Micro and Mini Maestro
servo controllers.

�1�A�>�=�B�F�>�G�L�B�H�G�L�H�?�M�A�>�*�B�G�B�*�:�>�L�M�K�H�-� ���L �:�K�>�L�A�H�P�G�B�G�M�A�>�I�B�<�M�N�K�>�:�;�H�O�>���:�E�H�G�@�P�B�M�A�M�A�>�*�B�<�K�H�*�:�>�L�M�K�H�?�H�K
�<�H�F�I�:�K�B�L�H�G�
�1�A�>�O�>�K�M�B�<�:�E�:�G�=�A�H�K�B�S�H�G�M�:�E�=�B�L�M�:�G�<�>�L�;�>�M�P�>�>�G�M�A�>�M�P�H�F�H�N�G�M�B�G�@�A�H�E�>�L�:�K�>�:�L�?�H�E�E�H�P�L�����
�������:�G�=���
�������?�H�K
�M�A�>���*�B�G�B���*�:�>�L�M�K�H�������������
���������:�G�=�����
���������?�H�K���M�A�>���*�B�G�B���*�:�>�L�M�K�H�����������:�G�=�����
���������:�G�=�����
���������?�H�K���M�A�>���*�B�G�B���*�:�>�L�M�K�H�������


1.c.Indicator LEDs

�1�A�>���*�:�>�L�M�K�H���A�:�L���M�A�K�>�>���B�G�=�B�<�:�M�H�K���)�"�!�L��

�W�1�A�>greenUSB LED �B�G�=�B�<�:�M�>�L�M�A�>�2�0�� �L�M�:�M�N�L�H�?�M�A�>�=�>�O�B�<�>�
�4�A�>�G�M�A�>�*�:�>�L�M�K�H�B�L�G�H�M�<�H�G�G�>�<�M�>�=�M�H�: �<�H�F�I�N�M�>�K
�O�B�:�M�A�>�2�0�� �<�:�;�E�>���M�A�>�@�K�>�>�G�)�"�! �P�B�E�E�;�>�H�?�?�
�4�A�>�G�R�H�N�<�H�G�G�>�<�M�M�A�>�*�:�>�L�M�K�H�M�H�2�0�����M�A�>�@�K�>�>�G�)�"�! �P�B�E�E
�L�M�:�K�M�;�E�B�G�D�B�G�@�L�E�H�P�E�R�
�1�A�>�;�E�B�G�D�B�G�@�<�H�G�M�B�G�N�>�L�N�G�M�B�E�M�A�>�*�:�>�L�M�K�H�K�>�<�>�B�O�>�L�: �I�:�K�M�B�<�N�E�:�K�F�>�L�L�:�@�>�?�K�H�F�M�A�>�<�H�F�I�N�M�>�K
�B�G�=�B�<�:�M�B�G�@�M�A�:�M�M�A�>�*�:�>�L�M�K�H�^�L�2�0�� �=�K�B�O�>�K�L�:�K�>�B�G�L�M�:�E�E�>�=�<�H�K�K�>�<�M�E�R�
���?�M�>�K�M�A�>�*�:�>�L�M�K�H�@�>�M�L�M�A�B�L�F�>�L�L�:�@�>���M�A�>�@�K�>�>�G
�)�"�! �P�B�E�E�;�>�H�G���;�N�M�B�M�P�B�E�E�?�E�B�<�D�>�K�;�K�B�>�?�E�R�P�A�>�G�M�A�>�K�>�B�L�2�0�� �:�<�M�B�O�B�M�R�
 �1�A�>�<�H�G�M�K�H�E�<�>�G�M�>�K�:�I�I�E�B�<�:�M�B�H�G�<�H�G�L�M�:�G�M�E�R
�L�M�K�>�:�F�L�=�:�M�:�?�K�H�F�M�A�>�*�:�>�L�M�K�H���L�H�P�A�>�G�M�A�>�<�H�G�M�K�H�E�<�>�G�M�>�K�B�L�K�N�G�G�B�G�@�:�G�=�<�H�G�G�>�<�M�>�=�M�H�M�A�>�*�:�>�L�M�K�H���M�A�>�@�K�>�>�G�)�"�!
�P�B�E�E���?�E�B�<�D�>�K���<�H�G�L�M�:�G�M�E�R�


�W�1�A�>red error/user LED �N�L�N�:�E�E�R�B�G�=�B�<�:�M�>�L�:�G�>�K�K�H�K�
�1�A�>�K�>�=�)�"�! �M�N�K�G�L�H�G�P�A�>�G�:�G�>�K�K�H�K�H�<�<�N�K�L���:�G�=�M�N�K�G�L�H�?�?
�P�A�>�G�M�A�>�>�K�K�H�K�?�E�:�@�L�A�:�O�>�;�>�>�G�<�E�>�:�K�>�=�
�0�>�>Section4.b �?�H�K�F�H�K�>�B�G�?�H�K�F�:�M�B�H�G�:�;�H�N�M�>�K�K�H�K�L�
�1�A�>�K�>�=�)�"�! �<�:�G�:�E�L�H
�;�>�<�H�G�M�K�H�E�E�>�=�;�R�M�A�>�N�L�>�K�L�<�K�B�I�M���M�A�>�K�>�=�)�"�! �P�B�E�E�;�>�H�G�B�?�M�A�>�K�>�B�L�:�G�>�K�K�H�K�H�K�B�?�M�A�>�L�<�K�B�I�M�<�H�F�F�:�G�=�?�H�K�M�N�K�G�B�G�@�B�M
�H�G���P�:�L���K�N�G�


�W�1�A�>yellow statusLED �B�G�=�B�<�:�M�>�L�M�A�>�<�H�G�M�K�H�E�L�M�:�M�N�L�
�4�A�>�G�M�A�>�*�:�>�L�M�K�H�B�L�B�G�:�N�M�H���;�:�N�=�=�>�M�>�<�M�F�H�=�>���M�A�>�=�>�?�:�N�E�M��
�:�G�=�A�:�L�G�H�M�R�>�M�=�>�M�>�<�M�>�=�M�A�>�;�:�N�=�K�:�M�>���M�A�>�R�>�E�E�H�P�)�"�! �P�B�E�E�;�E�B�G�D�L�E�H�P�E�R�
�!�N�K�B�G�@�M�A�B�L�M�B�F�>�M�A�>�*�:�>�L�M�K�H�=�H�>�L�G�H�M
�M�K�:�G�L�F�B�M�:�G�R�L�>�K�O�H�I�N�E�L�>�L�
�,�G�<�>�M�A�>�*�:�>�L�M�K�H�B�L�K�>�:�=�R�M�H�=�K�B�O�>�L�>�K�O�H�L���M�A�>�R�>�E�E�H�P�)�"�! �P�B�E�E�I�>�K�B�H�=�B�<�:�E�E�R�?�E�:�L�A�;�K�B�>�?�E�R�

�1�A�>�?�K�>�J�N�>�G�<�R�H�?�M�A�>�?�E�:�L�A�>�L�B�L�I�K�H�I�H�K�M�B�H�G�:�E�M�H�M�A�>�L�>�K�O�H�I�>�K�B�H�=���M�A�>�:�F�H�N�G�M�H�?�M�B�F�>�;�>�M�P�>�>�G�I�N�E�L�>�L�H�G�: �L�B�G�@�E�>
�<�A�:�G�G�>�E�����P�B�M�A�: �I�>�K�B�H�=�H�?���� �F�L�M�A�>�?�E�:�L�A�B�G�@�H�<�<�N�K�L�:�I�I�K�H�Q�B�F�:�M�>�E�R�H�G�<�>�I�>�K�L�>�<�H�G�=�
�,�G�M�A�>�*�B�<�K�H�*�:�>�L�M�K�H���M�A�>
�G�N�F�;�>�K�H�?�?�E�:�L�A�>�L�B�G�=�B�<�:�M�>�L�M�A�>�L�M�:�M�>���: �L�B�G�@�E�>�?�E�:�L�A�B�G�=�B�<�:�M�>�L�M�A�:�M�G�H�G�>�H�?�M�A�>�L�>�K�O�H�L�:�K�>�>�G�:�;�E�>�=���G�H�I�N�E�L�>�L�:�K�>�;�>�B�G�@
�L�>�G�M���:�G�=�:�E�E�H�N�M�I�N�M�<�A�:�G�G�>�E�L�:�K�>�E�H�P���P�A�B�E�>�: �=�H�N�;�E�>�?�E�:�L�A�B�G�=�B�<�:�M�>�L�M�A�:�M�:�M�E�>�:�L�M�H�G�>�H�?�M�A�>�L�>�K�O�H�L�B�L�>�G�:�;�E�>�=�H�K�H�G�>
�H�?�M�A�>�H�N�M�I�N�M�<�A�:�G�G�>�E�L�B�L�;�>�B�G�@�=�K�B�O�>�G�A�B�@�A�
�1�A�>�*�B�G�B�*�:�>�L�M�K�H�L�H�G�E�R�>�F�B�M�L�B�G�@�E�>�?�E�:�L�A�>�L�
���E�L�H���P�A�>�G�: �O�:�E�B�=�L�>�K�B�:�E
�<�H�F�F�:�G�=�B�L�K�>�<�>�B�O�>�=���M�A�>�R�>�E�E�H�P�)�"�! �P�B�E�E�>�F�B�M�: �;�K�B�>�?���=�B�F�?�E�:�L�A�P�A�B�<�A�>�G�=�L�P�A�>�G�M�A�>�G�>�Q�M�O�:�E�B�=�L�>�K�B�:�E�<�H�F�F�:�G�=
�B�L���K�>�<�>�B�O�>�=���H�K���P�A�>�G���M�A�>���F�:�B�G���;�E�B�G�D�B�G�@���H�<�<�N�K�L�����P�A�B�<�A�>�O�>�K���A�:�I�I�>�G�L���?�B�K�L�M���
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�4�A�>�G�M�A�>�*�:�>�L�M�K�H�B�L�K�>�L�>�M�B�G�L�H�F�>�H�M�A�>�K�P�:�R�M�A�:�G�;�>�B�G�@�B�G�B�M�B�:�E�E�R�I�H�P�>�K�>�=�N�I���M�A�>�K�>�=�:�G�=���H�K�R�>�E�E�H�P�)�"�!�L �;�E�B�G�D�?�H�N�K
�M�B�F�>�L���M�H���B�G�=�B�<�:�M�>���M�A�>���K�>�L�>�M���<�H�G�=�B�M�B�H�G��

�W�6�>�E�E�H�P�H�?�?���K�>�=�;�E�B�G�D�B�G�@���� �;�K�H�P�G�H�N�M�K�>�L�>�M�
�1�A�B�L�H�<�<�N�K�L�P�A�>�G�M�A�>�*�:�>�L�M�K�H�^�L�� �3 �E�B�G�>�=�K�H�I�L�;�>�E�H�P�:�;�H�N�M���
���3��
�N�L�N�:�E�E�R���=�N�>���M�H���E�H�P���;�:�M�M�>�K�B�>�L���H�K���:�G���B�G�:�=�>�J�N�:�M�>���I�H�P�>�K���L�N�I�I�E�R�


�W�6�>�E�E�H�P���;�E�B�G�D�B�G�@�����K�>�=���H�?�?�����1�A�>���*�:�>�L�M�K�H���P�:�L���K�>�L�>�M���;�R���:���E�H�P���O�H�E�M�:�@�>���H�G���B�M�LRST �E�B�G�>�


�W�6�>�E�E�H�P�:�G�=�K�>�=�;�E�B�G�D�B�G�@�M�H�@�>�M�A�>�K���� �?�B�K�F�P�:�K�>�<�K�:�L�A�K�>�L�N�E�M�>�=�B�G�: �\�P�:�M�<�A�=�H�@�]�K�>�L�>�M�
�1�A�B�L�:�E�L�H�H�<�<�N�K�L�B�F�F�>�=�B�:�M�>�E�R
�?�H�E�E�H�P�B�G�@���:���?�B�K�F�P�:�K�>���N�I�@�K�:�=�>�����:�L���:���G�H�K�F�:�E���I�:�K�M���H�?���M�A�>���N�I�@�K�:�=�>���I�K�H�<�>�L�L�


�W�6�>�E�E�H�P�;�E�B�G�D�B�G�@���K�>�=�L�M�>�:�=�R���� �?�B�K�F�P�:�K�>�>�K�K�H�K�K�>�L�N�E�M�>�=�B�G�: �L�H�?�M�K�>�L�>�M�
�1�A�B�L�L�A�H�N�E�=�G�>�O�>�K�H�<�<�N�K�=�N�K�B�G�@�G�H�K�F�:�E
�N�L�:�@�>�


1.d.Supported Operating Systems

�1�A�>�*�:�>�L�M�K�H�2�0�� �=�K�B�O�>�K�L�:�G�=�<�H�G�?�B�@�N�K�:�M�B�H�G�L�H�?�M�P�:�K�>�P�H�K�D�N�G�=�>�K�*�B�<�K�H�L�H�?�M�4�B�G�=�H�P�L�5�-���4�B�G�=�H�P�L�3�B�L�M�:���4�B�G�=�H�P�L����
�:�G�=���)�B�G�N�Q�
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2. Contacting Pololu
�6�H�N�<�:�G�<�A�>�<�D�M�A�>�I�K�H�=�N�<�M�I�:�@�>�H�?�R�H�N�K�I�:�K�M�B�<�N�E�:�K�*�:�>�L�M�K�H�F�H�=�>�E�?�H�K�:�=�=�B�M�B�H�G�:�E�B�G�?�H�K�F�:�M�B�H�G�
�4�>�P�H�N�E�=�;�>�=�>�E�B�@�A�M�>�=
�M�H�A�>�:�K�?�K�H�F�R�H�N�:�;�H�N�M�:�G�R�H�?�R�H�N�K�I�K�H�C�>�<�M�L�:�G�=�:�;�H�N�M�R�H�N�K�>�Q�I�>�K�B�>�G�<�>�P�B�M�A�M�A�>�*�:�>�L�M�K�H�
�6�H�N�<�:�Gcontact
us[http://www .pololu.com/contact] �=�B�K�>�<�M�E�R�H�K�I�H�L�M�H�G�H�N�Kforum [http://forum.pololu.com/] �
�1�>�E�E�N�L�P�A�:�M�P�>�=�B�=�P�>�E�E���P�A�:�M�P�>
�<�H�N�E�=���B�F�I�K�H�O�>�����P�A�:�M���R�H�N���P�H�N�E�=���E�B�D�>���M�H���L�>�>���B�G���M�A�>���?�N�M�N�K�>�����H�K���:�G�R�M�A�B�G�@���>�E�L�>���R�H�N���P�H�N�E�=���E�B�D�>���M�H���L�:�R��
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3. Getting Started
3.a.Installing Windows Drivers and Software

�&�?�R�H�N�:�K�>�N�L�B�G�@�4�B�G�=�H�P�L�5�-�� �R�H�N�P�B�E�E�G�>�>�=�M�H�A�:�O�>ServicePack 3 [http://www .microsoft.com/downloads/

details.aspx?FamilyId=68C48DAD-BC34-40BE-8D85-6BB4F56F5110] �B�G�L�M�:�E�E�>�=�;�>�?�H�K�>�B�G�L�M�:�E�E�B�G�@�M�A�>�=�K�B�O�>�K�L�?�H�K�M�A�>
�*�:�>�L�M�K�H�
���0�>�>���;�>�E�H�P���?�H�K���=�>�M�:�B�E�L�


���>�?�H�K�>���R�H�N���<�H�G�G�>�<�M���R�H�N�K���*�:�>�L�M�K�H���M�H���:���<�H�F�I�N�M�>�K���K�N�G�G�B�G�@���*�B�<�K�H�L�H�?�M���4�B�G�=�H�P�L�����R�H�N���L�A�H�N�E�=���B�G�L�M�:�E�E���B�M�L���=�K�B�O�>�K�L��

���
 �!�H�P�G�E�H�:�=�M�A�>Maestro Servo Controller Windows Drivers and Software[http://www .pololu.com/file/download/

maestro_windows_110720.zip?file_id=0J266]�����*�����S�B�I��

���
 �,�I�>�G�M�A�>�7�&�-�:�K�<�A�B�O�>�:�G�=�K�N�Gsetup.exe�
�1�A�>�B�G�L�M�:�E�E�>�K�P�B�E�E�@�N�B�=�>�R�H�N�M�A�K�H�N�@�A�M�A�>�L�M�>�I�L�K�>�J�N�B�K�>�=�M�H�B�G�L�M�:�E�E�M�A�>
�*�:�>�L�M�K�H� �H�G�M�K�H�E� �>�G�M�>�K���M�A�>�*�:�>�L�M�K�H�<�H�F�F�:�G�=���E�B�G�>�N�M�B�E�B�M�R���2�L�<� �F�=�����:�G�=�M�A�>�*�:�>�L�M�K�H�=�K�B�O�>�K�L�H�G�R�H�N�K�<�H�F�I�N�M�>�K�

�&�?�M�A�>�B�G�L�M�:�E�E�>�K�?�:�B�E�L���R�H�N�F�:�R�A�:�O�>�M�H�>�Q�M�K�:�<�M�:�E�E�M�A�>�?�B�E�>�L�M�H�: �M�>�F�I�H�K�:�K�R�=�B�K�>�<�M�H�K�R���K�B�@�A�M�<�E�B�<�Dsetup.exe���:�G�=�L�>�E�>�<�M
�\�/�N�G���:�L���:�=�F�B�G�B�L�M�K�:�M�H�K�]�


���
 �!�N�K�B�G�@�M�A�>�B�G�L�M�:�E�E�:�M�B�H�G���4�B�G�=�H�P�L�P�B�E�E�P�:�K�G�R�H�N�M�A�:�M�M�A�>�=�K�B�O�>�K�A�:�L�G�H�M�;�>�>�G�M�>�L�M�>�=�;�R�*�B�<�K�H�L�H�?�M�:�G�=�K�>�<�H�F�F�>�G�=
�M�A�:�M�R�H�N�L�M�H�I�M�A�>�B�G�L�M�:�E�E�:�M�B�H�G�
� �E�B�<�D�\� �H�G�M�B�G�N�>���G�R�P�:�R�]���4�B�G�=�H�P�L�5�-���H�K�\�&�G�L�M�:�E�E�M�A�B�L�=�K�B�O�>�K�L�H�?�M�P�:�K�>�:�G�R�P�:�R�]
���4�B�G�=�H�P�L�������:�G�=���3�B�L�M�:���


���
 ���?�M�>�K�M�A�>�B�G�L�M�:�E�E�:�M�B�H�G�B�L�?�B�G�B�L�A�>�=���R�H�N�K�L�M�:�K�M�F�>�G�N�L�A�H�N�E�=�A�:�O�>�: �L�A�H�K�M�<�N�M�M�H�M�A�>Maestro Control Center���B�G
�M�A�>Pololu �?�H�E�=�>�K���
�1�A�B�L�B�L�: �4�B�G�=�H�P�L�:�I�I�E�B�<�:�M�B�H�G�M�A�:�M�:�E�E�H�P�L�R�H�N�M�H�<�H�G�?�B�@�N�K�>���<�H�G�M�K�H�E���=�>�;�N�@���:�G�=�@�>�M�K�>�:�E���M�B�F�>
�?�>�>�=�;�:�<�D�?�K�H�F�M�A�>�*�:�>�L�M�K�H�
�1�A�>�K�>�P�B�E�E�:�E�L�H�;�>�: �<�H�F�F�:�G�=���E�B�G�>�N�M�B�E�B�M�R�<�:�E�E�>�=UscCmd�P�A�B�<�A�R�H�N�<�:�G�K�N�G�:�M�:
� �H�F�F�:�G�=���-�K�H�F�I�M�


Windows 7 and Windows Vista users: �6�H�N�K�<�H�F�I�N�M�>�K�L�A�H�N�E�=�G�H�P�:�N�M�H�F�:�M�B�<�:�E�E�R�B�G�L�M�:�E�E�M�A�>�G�>�<�>�L�L�:�K�R�=�K�B�O�>�K�L�P�A�>�G
�R�H�N���<�H�G�G�>�<�M���:���*�:�>�L�M�K�H�
���+�H���?�N�K�M�A�>�K���:�<�M�B�H�G���?�K�H�F���R�H�N���B�L���K�>�J�N�B�K�>�=�


Pololu Maestro Servo Controller User's Guide © 2001Ð2011 Pololu Corporation

3. Getting Started Page 15 of 67

http://www.microsoft.com/downloads/details.aspx?FamilyId=68C48DAD-BC34-40BE-8D85-6BB4F56F5110
http://www.microsoft.com/downloads/details.aspx?FamilyId=68C48DAD-BC34-40BE-8D85-6BB4F56F5110
http://www.pololu.com/file/download/maestro_windows_110720.zip?file_id=0J266
http://www.pololu.com/file/download/maestro_windows_110720.zip?file_id=0J266
http://www.pololu.com/picture/view/0J1349
http://www.pololu.com/picture/view/0J1349
http://www.pololu.com/picture/view/0J1348
http://www.pololu.com/picture/view/0J1348


Windows XP users:�#�H�E�E�H�P���L�M�>�I�L�����Z�����?�H�K���>�:�<�A���G�>�P���*�:�>�L�M�K�H���R�H�N���<�H�G�G�>�<�M���M�H���R�H�N�K���<�H�F�I�N�M�>�K�


���
 � �H�G�G�>�<�M�M�A�>�=�>�O�B�<�>�M�H�R�H�N�K�<�H�F�I�N�M�>�K��̂L�2�0���I�H�K�M�
The Maestro showsup asthr eedevicesin onesoyour XP
computer will detect all thr eeof thosenew devicesand display the ÒFoundNew Hardwar e WizardÓthr ee
times. �"�:�<�A���M�B�F�>���M�A�>���\�#�H�N�G�=���+�>�P���%�:�K�=�P�:�K�>���4�B�S�:�K�=�]���I�H�I�L���N�I�����?�H�E�E�H�P���L�M�>�I�L���������


���
 �4�A�>�G���M�A�>���\�#�H�N�G�=���+�>�P���%�:�K�=�P�:�K�>���4�B�S�:�K�=�]���B�L���=�B�L�I�E�:�R�>�=�����L�>�E�>�<�M���\�+�H�����G�H�M���M�A�B�L���M�B�F�>�]���:�G�=���<�E�B�<�D���\�+�>�Q�M�]�


���
 �,�G�M�A�>�L�>�<�H�G�=�L�<�K�>�>�G�H�?�M�A�>�\�#�H�N�G�=�+�>�P�%�:�K�=�P�:�K�>�4�B�S�:�K�=�]���L�>�E�>�<�M�\�&�G�L�M�:�E�E�M�A�>�L�H�?�M�P�:�K�>�:�N�M�H�F�:�M�B�<�:�E�E�R�]�:�G�=
�<�E�B�<�D���\�+�>�Q�M�]�
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���
 �4�B�G�=�H�P�L�5�- �P�B�E�E�P�:�K�G�R�H�N�:�@�:�B�G�M�A�:�M�M�A�>�=�K�B�O�>�K�A�:�L�G�H�M�;�>�>�G�M�>�L�M�>�=�;�R�*�B�<�K�H�L�H�?�M�:�G�=�K�>�<�H�F�F�>�G�=�M�A�:�M�R�H�N�L�M�H�I
�M�A�>���B�G�L�M�:�E�E�:�M�B�H�G�
��� �E�B�<�D���\� �H�G�M�B�G�N�>�����G�R�P�:�R�]�


���
 �4�A�>�G�R�H�N�A�:�O�>�?�B�G�B�L�A�>�=�M�A�>�\�#�H�N�G�=�+�>�P�%�:�K�=�P�:�K�>�4�B�S�:�K�=�]���<�E�B�<�D�\�#�B�G�B�L�A�]�
���?�M�>�K�M�A�:�M���:�G�H�M�A�>�K�P�B�S�:�K�=�P�B�E�E
�I�H�I���N�I�
���6�H�N���P�B�E�E���L�>�>���:���M�H�M�:�E���H�?thr ee�P�B�S�:�K�=�L���P�A�>�G���I�E�N�@�@�B�G�@���B�G���M�A�>���*�:�>�L�M�K�H�
���#�H�E�E�H�P���L�M�>�I�L�����������?�H�K���>�:�<�A���P�B�S�:�K�=�
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�&�?�R�H�N�N�L�>�4�B�G�=�H�P�L�5�- �:�G�=�>�Q�I�>�K�B�>�G�<�>�I�K�H�;�E�>�F�L�B�G�L�M�:�E�E�B�G�@�H�K�N�L�B�G�@�M�A�>�L�>�K�B�:�E�I�H�K�M�=�K�B�O�>�K�L���M�A�>�<�:�N�L�>�H�?�R�H�N�K�I�K�H�;�E�>�F�L
�F�B�@�A�M�;�>�: �;�N�@�B�G�H�E�=�>�K�O�>�K�L�B�H�G�L�H�?�*�B�<�K�H�L�H�?�M�^�L�N�L�;���M�H���L�>�K�B�:�E�=�K�B�O�>�Kusbser.sys�
�3�>�K�L�B�H�G�L�H�?�M�A�B�L�=�K�B�O�>�K�I�K�B�H�K�M�H�O�>�K�L�B�H�G
���
���
���������
���������P�B�E�E�G�H�M�P�H�K�D�P�B�M�A�M�A�>�*�:�>�L�M�K�H�
�6�H�N�<�:�G�<�A�>�<�D�P�A�:�M�O�>�K�L�B�H�G�H�?�M�A�B�L�=�K�B�O�>�K�R�H�N�A�:�O�>�;�R�E�H�H�D�B�G�@�B�G
�M�A�>�\�!�>�M�:�B�E�L�]�M�:�;�H�?�M�A�>�\�-�K�H�I�>�K�M�B�>�L�]�P�B�G�=�H�P�?�H�Kusbser.sys�B�GC:\Windows\System32\drivers�
�1�H�@�>�M�M�A�>�?�B�Q�>�=�O�>�K�L�B�H�G
�H�?�M�A�>�=�K�B�O�>�K�� �R�H�N�P�B�E�E�G�>�>�=�M�H�B�G�L�M�:�E�EService Pack 3 [http://www .microsoft.com/downloads/details.aspx?FamilyId=68C48DAD-

BC34-40BE-8D85-6BB4F56F5110]�
�&�?�R�H�N�=�H�G�H�M�P�:�G�M�0�>�K�O�B�<�>�-�:�<�D�����R�H�N�<�:�G�M�K�R�B�G�L�M�:�E�E�B�G�@�%�H�M�?�B�Q�(�������������� �B�G�L�M�>�:�=���;�N�M
�L�H�F�>�N�L�>�K�L�A�:�O�>�A�:�=�I�K�H�;�E�>�F�L�P�B�M�A�M�A�>�A�H�M�?�B�Q�M�A�:�M�P�>�K�>�K�>�L�H�E�O�>�=�;�R�N�I�@�K�:�=�B�G�@�M�H�0�>�K�O�B�<�>�-�:�<�D���
 �1�A�>�<�H�G�?�B�@�N�K�:�M�B�H�G
�L�H�?�M�P�:�K�>���P�B�E�E���P�H�K�D���>�O�>�G���B�?���M�A�>���L�>�K�B�:�E���I�H�K�M���=�K�B�O�>�K�L���:�K�>���G�H�M���B�G�L�M�:�E�E�>�=���I�K�H�I�>�K�E�R�


���?�M�>�K�B�G�L�M�:�E�E�B�G�@�M�A�>�=�K�B�O�>�K�L���B�?�R�H�N�@�H�M�H�R�H�N�K�<�H�F�I�N�M�>�K��̂L�!�>�O�B�<�>�*�:�G�:�@�>�K�:�G�=�>�Q�I�:�G�=�M�A�>�\�-�H�K�M�L��� �,�* �� �)�-�1���]�E�B�L�M��
�R�H�N�L�A�H�N�E�=�L�>�>�M�P�H� �,�* �I�H�K�M�L���M�A�>� �H�F�F�:�G�=�-�H�K�M�:�G�=�M�A�>�1�1�)�-�H�K�M�
�&�G�I�:�K�>�G�M�A�>�L�>�L�:�?�M�>�K�M�A�>�L�>�G�:�F�>�L���R�H�N�P�B�E�E�L�>�>�M�A�>
�G�:�F�>�H�?�M�A�>�I�H�K�M���>�
�@�
�\� �,�*���] �H�K�\� �,�*���]���
 �&�?�R�H�N�>�Q�I�:�G�=�M�A�>�\�-�H�E�H�E�N�2�0�� �!�>�O�B�<�>�L�]�E�B�L�M�R�H�N�L�A�H�N�E�=�L�>�>�:�G�>�G�M�K�R�?�H�K
�M�A�>���*�:�>�L�M�K�H�
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Windows 7 device manager showing the Micro Maestro 6-channel USB servo controller.

Windows XP device manager showing the Micro Maestro 6-channel USB servo
controller.

�0�H�F�>�L�H�?�M�P�:�K�>�P�B�E�E�G�H�M�:�E�E�H�P�<�H�G�G�>�<�M�B�H�G�M�H�A�B�@�A�>�K� �,�* �I�H�K�M�G�N�F�;�>�K�L�
�&�?�R�H�N�G�>�>�=�M�H�<�A�:�G�@�>�M�A�>� �,�* �I�H�K�M�G�N�F�;�>�K
�:�L�L�B�@�G�>�=�M�H�R�H�N�K�2�0���=�>�O�B�<�>���R�H�N�<�:�G�=�H�L�H�N�L�B�G�@�M�A�>�!�>�O�B�<�>�*�:�G�:�@�>�K�
���K�B�G�@�N�I�M�A�>�I�K�H�I�>�K�M�B�>�L�=�B�:�E�H�@�?�H�K�M�A�>� �,�* �I�H�K�M
�:�G�=�<�E�B�<�D�M�A�>�\���=�O�:�G�<�>�=�Y�]�;�N�M�M�H�G�B�G�M�A�>�\�-�H�K�M�0�>�M�M�B�G�@�L�]�M�:�;�
�#�K�H�F�M�A�B�L�=�B�:�E�H�@�R�H�N�<�:�G�<�A�:�G�@�>�M�A�>� �,�* �I�H�K�M�:�L�L�B�@�G�>�=
�M�H���R�H�N�K���=�>�O�B�<�>�
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3.b. Installing Linux Drivers and Softwar e

The Maestro Control Center running in Ubuntu Linux.

�6�H�N���<�:�G���=�H�P�G�E�H�:�=���M�A�>���*�:�>�L�M�K�H��� �H�G�M�K�H�E��� �>�G�M�>�K���:�G�=���M�A�>���*�:�>�L�M�K�H���<�H�F�F�:�G�=���E�B�G�>���N�M�B�E�B�M�R�����2�L�<� �F�=�����?�H�K���)�B�G�N�Q���A�>�K�>��

�WMaestro Servo Controller Linux Software[http://www .pololu.com/file/download/

maestro_linux_100507.tar.gz?file_id=0J315]���������D���@�S��

�2�G�S�B�I�M�A�>�M�:�K���@�S�B�I�:�K�<�A�B�O�>�;�R�K�N�G�G�B�G�@�\�M�:�K���Q�S�O�?�]�?�H�E�E�H�P�>�=�;�R�M�A�>�G�:�F�>�H�?�M�A�>�?�B�E�>�
���?�M�>�K�?�H�E�E�H�P�B�G�@�M�A�>�B�G�L�M�K�N�<�M�B�H�G�L�B�G
README.txt �����R�H�N���<�:�G���K�N�G���M�A�>���I�K�H�@�K�:�F�L���;�R���>�Q�>�<�N�M�B�G�@MaestroControlCenter �:�G�=UscCmd�


�6�H�N�<�:�G�:�E�L�H�=�H�P�G�E�H�:�=�M�A�>� �� �L�H�N�K�<�>�<�H�=�>�H�?UscCmd �:�L�I�:�K�M�H�?�M�A�>Pololu USB Software Development
Kit [http://www .pololu.com/docs/0J41]�
���/�>�:�=README.txt �B�G���M�A�>���0�!�(���?�H�K���F�H�K�>���B�G�?�H�K�F�:�M�B�H�G�


�1�A�>�*�:�>�L�M�K�H�^�L�M�P�H�O�B�K�M�N�:�E�L�>�K�B�:�E�I�H�K�M�L�<�:�G�;�>�N�L�>�=�B�G�)�B�G�N�Q�P�B�M�A�H�N�M�:�G�R�L�I�>�<�B�:�E�=�K�B�O�>�K�B�G�L�M�:�E�E�:�M�B�H�G�
�1�A�>�O�B�K�M�N�:�E�L�>�K�B�:�E�I�H�K�M�L
�:�K�>�F�:�G�:�@�>�=�;�R�M�A�>cdc-acm�D�>�K�G�>�E�F�H�=�N�E�>���P�A�H�L�>�L�H�N�K�<�>�<�H�=�>�R�H�N�<�:�G�?�B�G�=�B�G�R�H�N�K�D�>�K�G�>�E�^�L�L�H�N�K�<�>�<�H�=�>drivers/ usb/

class/ cdc-acm.c �
�4�A�>�G�R�H�N�<�H�G�G�>�<�M�M�A�>�*�:�>�L�M�K�H�M�H�M�A�>�-� �� �M�A�>�M�P�H�O�B�K�M�N�:�E�L�>�K�B�:�E�I�H�K�M�L�L�A�H�N�E�=�:�I�I�>�:�K�:�L�=�>�O�B�<�>�L�P�B�M�A
�G�:�F�>�L�E�B�D�>/dev/ ttyACM0 �:�G�=/dev/ ttyACM1 ���M�A�>�G�N�F�;�>�K�=�>�I�>�G�=�L�H�G�A�H�P�F�:�G�R�H�M�A�>�K��� �* �=�>�O�B�<�>�L�R�H�N�A�:�O�>�I�E�N�@�@�>�=
�B�G���
�1�A�>�I�H�K�M�P�B�M�A�M�A�>�E�H�P�>�K�G�N�F�;�>�K�L�A�H�N�E�=�;�>�M�A�>� �H�F�F�:�G�=�-�H�K�M���P�A�B�E�>�M�A�>�I�H�K�M�P�B�M�A�M�A�>�A�B�@�A�>�K�G�N�F�;�>�K�L�A�H�N�E�=�;�>�M�A�>
�1�1�)���0�>�K�B�:�E���-�H�K�M�
���6�H�N���<�:�G���N�L�>���:�G�R���M�>�K�F�B�G�:�E���I�K�H�@�K�:�F�����L�N�<�A���:�L���D�>�K�F�B�M�����M�H���L�>�G�=���:�G�=���K�>�<�>�B�O�>���;�R�M�>�L���H�G���M�A�H�L�>���I�H�K�M�L�


3.c.Using the Maestro without USB
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4. Using the Maestro Control Center
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4.a.Status and Real-time Control

The Status tab in the Maestro Control Center.
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The PWM Output control in the Status tab in the
Maestro Control Center (only available on the

Mini Maestro 12, 18, and 24).

�1�A�>�\�0�I�>�>�=�]�:�G�=�\���<�<�>�E�>�K�:�M�B�H�G�]�B�G�I�N�M�L�:�E�E�H�P�M�A�>speed�:�G�=acceleration�H�?�B�G�=�B�O�B�=�N�:�E�L�>�K�O�H�<�A�:�G�G�>�E�L�M�H�;�>�:�=�C�N�L�M�>�=�B�G
�K�>�:�E���M�B�F�>�
���1�A�>���=�>�?�:�N�E�M���O�:�E�N�>�L���:�K�>���L�I�>�<�B�?�B�>�=���B�G���M�A�>���0�>�M�M�B�G�@�L���M�:�;�����;�N�M���B�M���<�:�G���;�>���N�L�>�?�N�E���M�H���:�=�C�N�L�M���M�A�>�F���A�>�K�>���?�H�K���?�B�G�>���M�N�G�B�G�@�


���E�E�H�?�M�A�>�<�H�G�M�K�H�E�L�H�G�M�A�B�L�M�:�;�:�E�P�:�R�L�=�B�L�I�E�:�R�M�A�>�<�N�K�K�>�G�M�O�:�E�N�>�L�:�L�K�>�I�H�K�M�>�=�;�R�M�A�>�*�:�>�L�M�K�H�B�M�L�>�E�?���L�H�M�A�>�R�:�K�>�N�L�>�?�N�E
�?�H�K�F�H�G�B�M�H�K�B�G�@�M�A�>�:�<�M�B�H�G�L�<�:�N�L�>�=�;�R�:�G�H�M�A�>�K�I�K�H�@�K�:�F�H�K�=�>�O�B�<�>�
�#�H�K�>�Q�:�F�I�E�>���B�?�: �F�B�<�K�H�<�H�G�M�K�H�E�E�>�K�N�L�>�L�M�A�>�1�1�)�L�>�K�B�:�E
�B�G�M�>�K�?�:�<�>�M�H�<�A�:�G�@�>�M�A�>�L�I�>�>�=�H�?�L�>�K�O�H�<�A�:�G�G�>�E�� �M�H�: �O�:�E�N�>�H�?������ �M�A�B�L�O�:�E�N�>�P�B�E�E�;�>�=�B�L�I�E�:�R�>�=�B�F�F�>�=�B�:�M�>�E�R�B�G�M�A�>
�<�H�K�K�>�L�I�H�G�=�B�G�@���B�G�I�N�M�����>�O�>�G���B�?���L�H�F�>�M�A�B�G�@���>�E�L�>���P�:�L���?�H�K�F�>�K�E�R���>�G�M�>�K�>�=���M�A�>�K�>�


PWM Output (Mini Maestr o 12, 18, and 24 only)
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�<�A�:�G�G�>�E�� �?�H�K�M�A�>�*�B�G�B�*�:�>�L�M�K�H���� �:�G�=�H�G�<�A�:�G�G�>�E���� �?�H�K�M�A�>
�*�B�G�B�*�:�>�L�M�K�H���� �:�G�=�����
�1�A�B�L�<�A�:�G�G�>�E�F�N�L�M�;�>�<�H�G�?�B�@�N�K�>�=�:�L
�:�G���H�N�M�I�N�M���?�H�K���-�4�*���M�H���;�>���:�O�:�B�E�:�;�E�>�


�6�H�N�F�:�R�N�L�>�M�A�>�-�4�* �,�N�M�I�N�M�<�H�G�M�K�H�E�:�M�M�A�>�;�H�M�M�H�F�H�?�M�A�>
�0�M�:�M�N�L�M�:�;�M�H�M�>�L�M�H�N�M�-�4�*�� �;�R�<�A�>�<�D�B�G�@�M�A�>�<�A�>�<�D�;�H�Q�:�G�=
�>�G�M�>�K�B�G�@�L�I�>�<�B�?�B�<�O�:�E�N�>�L�?�H�K�M�A�>�H�G�M�B�F�>�:�G�=�I�>�K�B�H�=���B�G�N�G�B�M�L�H�?
���������c�L�
�� �I�>�K�B�H�=�H�?���������� �?�H�K�>�Q�:�F�I�E�>���P�B�E�E�@�>�G�>�K�:�M�>�:
�?�K�>�J�N�>�G�<�R�H�?���� �D�%�S�
�1�A�>�K�>�L�H�E�N�M�B�H�G�H�G�M�A�>�L�>�O�:�E�N�>�L�=�>�I�>�G�=�L
�H�G���M�A�>���I�>�K�B�H�=���:�L���L�A�H�P�G���B�G���M�A�>���M�:�;�E�>���;�>�E�H�P��

Period
range

Period
resolution

On-time
resolution

���Z�������� �� ��

���������Z�������� ���� ��

���������Z���������� ���� ����

�1�A�>�L�I�>�<�B�:�E�I�>�K�B�H�=�L���������������������:�G�=���������� �:�K�>�G�H�M�K�>�<�H�F�F�>�G�=�>�=���L�B�G�<�>�������� �=�N�M�R�<�R�<�E�>�B�L�G�H�M�:�O�:�B�E�:�;�E�>�:�M�M�A�>�L�>�O�:�E�N�>�L�

�&�?�M�A�>�H�G�M�B�F�>�B�L�L�>�M�>�J�N�:�E�M�H�M�A�>�I�>�K�B�H�=�:�M�H�G�>�H�?�M�A�>�L�I�>�<�B�:�E�O�:�E�N�>�L���M�A�>�=�N�M�R�<�R�<�E�>�P�B�E�E�;�>���� ���:�E�H�P�H�N�M�I�N�M���
�1�A�>�I�>�K�B�H�=�L
�������� �������
���D�%�S������������ �������
���D�%�S�����:�G�=���������� �����
���D�%�S���I�K�H�O�B�=�>�M�A�>�;�>�L�M�I�H�L�L�B�;�E�>�K�>�L�H�E�N�M�B�H�G�P�B�M�A�������� �:�G�=���� �=�N�M�R
�<�R�<�E�>���H�I�M�B�H�G�L�����L�H���R�H�N���L�A�H�N�E�=���N�L�>���H�G�>���H�?���M�A�>�L�>���I�>�K�B�H�=�L���B�?���I�H�L�L�B�;�E�>�


�6�H�N�P�B�E�E�I�K�H�;�:�;�E�R�P�:�G�M�M�H�N�L�>�L�>�K�B�:�E�<�H�F�F�:�G�=�L�H�K�: �L�<�K�B�I�M�M�H�F�:�D�>�N�L�>�H�?�-�4�* �B�G�R�H�N�K�I�K�H�C�>�<�M�
�0�>�>Section5.e �:�G�=
Section 6.b�?�H�K���F�H�K�>���B�G�?�H�K�F�:�M�B�H�G�
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4.b.Err ors

The Errors tab in the Maestro Control Center.

�1�A�>�"�K�K�H�K�L�M�:�;�B�G�=�B�<�:�M�>�L�I�K�H�;�E�>�F�L�M�A�:�M�M�A�>�*�:�>�L�M�K�H�A�:�L�=�>�M�>�<�M�>�=�P�A�B�E�>�K�N�G�G�B�G�@���>�B�M�A�>�K�<�H�F�F�N�G�B�<�:�M�B�H�G�L�>�K�K�H�K�L�H�K�>�K�K�H�K�L
�@�>�G�>�K�:�M�>�=���;�R���;�N�@�L���B�G���:���L�<�K�B�I�M�


�"�:�<�A�>�K�K�H�K�<�H�K�K�>�L�I�H�G�=�L�M�H�: �;�B�M�B�G�M�A�>�M�P�H���;�R�M�>�>�K�K�H�K�K�>�@�B�L�M�>�K�
�1�A�>�K�>�=�)�"�! �P�B�E�E�;�>�H�G�:�L�E�H�G�@�:�L�:�G�R�H�?�M�A�>�;�B�M�L�B�G�M�A�>
�>�K�K�H�K�K�>�@�B�L�M�>�K�:�K�>�L�>�M�M�H�� ���B�M�<�:�G�:�E�L�H�;�>�M�N�K�G�>�=�H�G�;�R�M�A�>led_on �L�<�K�B�I�M�<�H�F�F�:�G�=���
�1�A�>�O�:�E�N�>�H�?�M�A�>�>�K�K�H�K�K�>�@�B�L�M�>�K�B�L
�=�B�L�I�E�:�R�>�=���B�G���M�A�>���N�I�I�>�K���K�B�@�A�M���<�H�K�G�>�K���H�?���M�A�>���F�:�B�G���P�B�G�=�H�P�


�4�A�>�G�:�G�>�K�K�H�K�H�<�<�N�K�L���M�A�>�<�H�K�K�>�L�I�H�G�=�B�G�@�;�B�M�B�G�M�A�>�>�K�K�H�K�K�>�@�B�L�M�>�K�B�L�L�>�M�M�H�� �:�G�=�M�A�>�*�:�>�L�M�K�H�L�>�G�=�L�:�E�E�H�?�B�M�L�L�>�K�O�H�L
�:�G�=�=�B�@�B�M�:�E�H�N�M�I�N�M�L�M�H�M�A�>�B�K�A�H�F�>�I�H�L�B�M�B�H�G�L���:�L�L�I�>�<�B�?�B�>�=�B�G�M�A�>�0�>�M�M�B�G�@�L�M�:�;��Section4.e���
���G�R�L�>�K�O�H�L�H�K�H�N�M�I�N�M�L�M�A�:�M
�:�K�>�<�H�G�?�B�@�N�K�>�=�M�H�;�>�B�G�M�A�>�\�&�@�G�H�K�>�]�F�H�=�>�P�B�E�E�G�H�M�;�>�<�A�:�G�@�>�=�
�1�A�>�>�K�K�H�K�K�>�@�B�L�M�>�K�B�L�<�E�>�:�K�>�=�;�R�M�A�>�\�$�>�M�"�K�K�H�K�L�]�L�>�K�B�:�E
�<�H�F�F�:�G�=�


�1�A�>���>�K�K�H�K�L���:�G�=���M�A�>�B�K���<�H�K�K�>�L�I�H�G�=�B�G�@���;�B�M���G�N�F�;�>�K�L���:�K�>���E�B�L�M�>�=���;�>�E�H�P��

�WSerial Signal Error (bit 0)
�� �A�:�K�=�P�:�K�>���E�>�O�>�E�>�K�K�H�K�M�A�:�M�H�<�<�N�K�L�P�A�>�G�: �;�R�M�>�^�L�L�M�H�I�;�B�M�B�L�G�H�M�=�>�M�>�<�M�>�=�:�M�M�A�>�>�Q�I�>�<�M�>�=�I�E�:�<�>�
�1�A�B�L�<�:�G�H�<�<�N�K�B�?
�R�H�N���:�K�>���<�H�F�F�N�G�B�<�:�M�B�G�@���:�M���:���;�:�N�=���K�:�M�>���M�A�:�M���=�B�?�?�>�K�L���?�K�H�F���M�A�>���*�:�>�L�M�K�H�^�L���;�:�N�=���K�:�M�>�


�WSerial Overrun Err or (bit 1)
�� �A�:�K�=�P�:�K�>���E�>�O�>�E�>�K�K�H�K�M�A�:�M�H�<�<�N�K�L�P�A�>�G�M�A�>�2���/ �1��̂L�B�G�M�>�K�G�:�E�;�N�?�?�>�K�?�B�E�E�L�N�I�
�1�A�B�L�L�A�H�N�E�=�G�H�M�H�<�<�N�K�=�N�K�B�G�@�G�H�K�F�:�E
�H�I�>�K�:�M�B�H�G�


�WSerial RX buffer full (bit 2)
�� �?�B�K�F�P�:�K�>���E�>�O�>�E�>�K�K�H�K�M�A�:�M�H�<�<�N�K�L�P�A�>�G�M�A�>�?�B�K�F�P�:�K�>�^�L�;�N�?�?�>�K�?�H�K�;�R�M�>�L�K�>�<�>�B�O�>�=�H�G�M�A�>�/�5 �E�B�G�>�B�L�?�N�E�E�:�G�=�: �;�R�M�>
�?�K�H�F���/�5���A�:�L���;�>�>�G���E�H�L�M���:�L���:���K�>�L�N�E�M�
���1�A�B�L���>�K�K�H�K���L�A�H�N�E�=���G�H�M���H�<�<�N�K���=�N�K�B�G�@���G�H�K�F�:�E���H�I�>�K�:�M�B�H�G�


Pololu Maestro Servo Controller User's Guide © 2001Ð2011 Pololu Corporation

4. Using the Maestro Control Center Page 24 of 67



�WSerial CRC error (bit 3)
�1�A�B�L�>�K�K�H�K�H�<�<�N�K�L�P�A�>�G�M�A�>�*�:�>�L�M�K�H�B�L�K�N�G�G�B�G�@�B�G� �/� ���>�G�:�;�E�>�=�F�H�=�>�:�G�=�M�A�>�<�R�<�E�B�<�K�>�=�N�G�=�:�G�<�R�<�A�>�<�D��� �/� �� �;�R�M�>
�:�M�M�A�>�>�G�=�H�?�M�A�>�<�H�F�F�:�G�=�I�:�<�D�>�M�=�H�>�L�G�H�M�F�:�M�<�A�P�A�:�M�M�A�>�*�:�>�L�M�K�H�A�:�L�<�H�F�I�N�M�>�=�:�L�M�A�:�M�I�:�<�D�>�M�^�L� �/� ��Section
5.d���
���&�G���L�N�<�A���:���<�:�L�>�����M�A�>���*�:�>�L�M�K�H���B�@�G�H�K�>�L���M�A�>���<�H�F�F�:�G�=���I�:�<�D�>�M���:�G�=���@�>�G�>�K�:�M�>�L���:��� �/� ���>�K�K�H�K�


�WSerial protocol error (bit 4)
�1�A�B�L�>�K�K�H�K�H�<�<�N�K�L�P�A�>�G�M�A�>�*�:�>�L�M�K�H�K�>�<�>�B�O�>�L�:�G�=�B�G�<�H�K�K�>�<�M�E�R�?�H�K�F�:�M�M�>�=�H�K�G�H�G�L�>�G�L�B�<�:�E�<�H�F�F�:�G�=�I�:�<�D�>�M�
�#�H�K
�>�Q�:�F�I�E�>���B�?�M�A�>�<�H�F�F�:�G�=�;�R�M�>�=�H�>�L�G�H�M�F�:�M�<�A�: �D�G�H�P�G�<�H�F�F�:�G�=�H�K�:�G�N�G�?�B�G�B�L�A�>�=�<�H�F�F�:�G�=�I�:�<�D�>�M�B�L�B�G�M�>�K�K�N�I�M�>�=
�;�R���:�G�H�M�A�>�K���<�H�F�F�:�G�=���I�:�<�D�>�M�����M�A�B�L���>�K�K�H�K���H�<�<�N�K�L�


�WSerial timeout error (bit 5)
�4�A�>�G�M�A�>�L�>�K�B�:�E�M�B�F�>�H�N�M�B�L�>�G�:�;�E�>�=���M�A�B�L�>�K�K�H�K�H�<�<�N�K�L�P�A�>�G�>�O�>�K�M�A�>�M�B�F�>�H�N�M�I�>�K�B�H�=�A�:�L�>�E�:�I�L�>�=�P�B�M�A�H�N�M�M�A�>�*�:�>�L�M�K�H
�K�>�<�>�B�O�B�G�@�:�G�R�O�:�E�B�=�L�>�K�B�:�E�<�H�F�F�:�G�=�L�
�1�A�B�L�M�B�F�>�H�N�M�>�K�K�H�K�<�:�G�;�>�N�L�>�=�M�H�F�:�D�>�M�A�>�L�>�K�O�H�L�K�>�M�N�K�G�M�H�M�A�>�B�K�A�H�F�>
�I�H�L�B�M�B�H�G�L���B�G���M�A�>���>�O�>�G�M���M�A�:�M���L�>�K�B�:�E���<�H�F�F�N�G�B�<�:�M�B�H�G���;�>�M�P�>�>�G���M�A�>���*�:�>�L�M�K�H���:�G�=���B�M�L���<�H�G�M�K�H�E�E�>�K���B�L���=�B�L�K�N�I�M�>�=�


�WScript stack error (bit 6)
�1�A�B�L�>�K�K�H�K�H�<�<�N�K�L�P�A�>�G�: �;�N�@�B�G�M�A�>�N�L�>�K�L�<�K�B�I�M�A�:�L�<�:�N�L�>�=�M�A�>�L�M�:�<�D�M�H�H�O�>�K�?�E�H�P�H�K�N�G�=�>�K�?�E�H�P�
���G�R�L�<�K�B�I�M�<�H�F�F�:�G�=
�M�A�:�M�F�H�=�B�?�B�>�L�M�A�>�L�M�:�<�D�A�:�L�M�A�>�I�H�M�>�G�M�B�:�E�M�H�<�:�N�L�>�M�A�B�L�>�K�K�H�K�
�1�A�>�L�M�:�<�D�=�>�I�M�A�B�L���� �H�G�M�A�>�*�B�<�K�H�*�:�>�L�M�K�H�:�G�=������ �H�G
�M�A�>���*�B�G�B���*�:�>�L�M�K�H�L�


�WScript call stack error (bit 7)
�1�A�B�L�>�K�K�H�K�H�<�<�N�K�L�P�A�>�G�: �;�N�@�B�G�M�A�>�N�L�>�K�L�<�K�B�I�M�A�:�L�<�:�N�L�>�=�M�A�>�<�:�E�E�L�M�:�<�D�M�H�H�O�>�K�?�E�H�P�H�K�N�G�=�>�K�?�E�H�P�
���G�H�O�>�K�?�E�H�P�<�:�G
�H�<�<�N�K�B�?�M�A�>�K�>�:�K�>�M�H�H�F�:�G�R�E�>�O�>�E�L�H�?�G�>�L�M�>�=�L�N�;�K�H�N�M�B�G�>�L���H�K�: �L�N�;�K�H�N�M�B�G�>�<�:�E�E�L�B�M�L�>�E�?�M�H�H�F�:�G�R�M�B�F�>�L�
�1�A�>�<�:�E�E�L�M�:�<�D
�=�>�I�M�A�B�L���� �H�G�M�A�>�*�B�<�K�H�*�:�>�L�M�K�H�:�G�=������ �H�G�M�A�>�*�B�G�B�*�:�>�L�M�K�H�L�
���G�N�G�=�>�K�?�E�H�P�<�:�G�H�<�<�N�K�P�A�>�G�M�A�>�K�>�B�L�: �K�>�M�N�K�G
�P�B�M�A�H�N�M�: �<�H�K�K�>�L�I�H�G�=�B�G�@�L�N�;�K�H�N�M�B�G�>�<�:�E�E�
���G�N�G�=�>�K�?�E�H�P�P�B�E�E�H�<�<�N�K�B�?�R�H�N�K�N�G�: �L�N�;�K�H�N�M�B�G�>�N�L�B�G�@�M�A�>�\�/�>�L�M�:�K�M�0�<�K�B�I�M
�:�M�0�N�;�K�H�N�M�B�G�>�]�L�>�K�B�:�E�<�H�F�F�:�G�=�:�G�=�M�A�>�L�N�;�K�H�N�M�B�G�>�M�>�K�F�B�G�:�M�>�L�P�B�M�A�: return �<�H�F�F�:�G�=�K�:�M�A�>�K�M�A�:�G�: quit �<�H�F�F�:�G�=
�H�K���:�G���B�G�?�B�G�B�M�>���E�H�H�I�


�WScript program counter error (bit 8)
�1�A�B�L�>�K�K�H�K�H�<�<�N�K�L�P�A�>�G�: �;�N�@�B�G�M�A�>�N�L�>�K�L�<�K�B�I�M�A�:�L�<�:�N�L�>�=�M�A�>�I�K�H�@�K�:�F�<�H�N�G�M�>�K���M�A�>�:�=�=�K�>�L�L�H�?�M�A�>�G�>�Q�M�B�G�L�M�K�N�<�M�B�H�G
�M�H�;�>�>�Q�>�<�N�M�>�=���M�H�@�H�H�N�M�H�?�;�H�N�G�=�L�
�1�A�B�L�<�:�G�A�:�I�I�>�G�B�?�R�H�N�I�K�H�@�K�:�F�B�L�G�H�M�M�>�K�F�B�G�:�M�>�=�;�R�: quit ��return���H�K�B�G�?�B�G�B�M�>
�E�H�H�I�


Performance Flags

�1�A�>�>�K�K�H�K�L�M�:�;�:�E�L�H�L�A�H�P�L�P�A�B�<�A�I�>�K�?�H�K�F�:�G�<�>�?�E�:�@�L�A�:�O�>�;�>�>�G�L�>�M�
�1�A�B�L�?�>�:�M�N�K�>�H�G�E�R�:�I�I�E�B�>�L�M�H�M�A�>Mini Maestro 12,18,
and 24�
�1�A�>�I�>�K�?�H�K�F�:�G�<�>�?�E�:�@�L�B�G�=�B�<�:�M�>�M�A�:�M�M�A�>�I�K�H�<�>�L�L�H�K�F�B�L�L�>�=�: �=�>�:�=�E�B�G�>�?�H�K�I�>�K�?�H�K�F�B�G�@�: �L�>�K�O�H�<�H�G�M�K�H�E�M�:�L�D���:�G�=�:�L
�: �K�>�L�N�E�M�M�A�>�*�:�>�L�M�K�H�^�L�L�>�K�O�H�<�H�G�M�K�H�E�@�H�M�L�E�H�P�>�=�=�H�P�G�B�G�L�H�F�>�P�:�R�
�-�>�K�?�H�K�F�:�G�<�>�?�E�:�@�L�L�A�H�N�E�=�G�H�M�H�<�<�N�K�=�N�K�B�G�@�G�H�K�F�:�E
�H�I�>�K�:�M�B�H�G���:�L���E�H�G�@���:�L���R�H�N�K���L�>�M�M�B�G�@�L���:�K�>���P�B�M�A�B�G���P�B�M�A���M�A�>���E�B�F�B�M�:�M�B�H�G�L���=�>�L�<�K�B�;�>�=���B�GSection 9�
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4.c.Sequencer

The Sequence tab in the Maestro Control Center.

�1�A�>�0�>�J�N�>�G�<�>�M�:�;�:�E�E�H�P�L�L�B�F�I�E�>�F�H�M�B�H�G�L�>�J�N�>�G�<�>�L�M�H�;�>�<�K�>�:�M�>�=�:�G�=�I�E�:�R�>�=�;�:�<�D�H�G�M�A�>�*�:�>�L�M�K�H�
�� �L�>�J�N�>�G�<�>�B�L�L�B�F�I�E�R�:
�E�B�L�M�H�?�\�?�K�:�F�>�L�]�L�I�>�<�B�?�R�B�G�@�M�A�>�I�H�L�B�M�B�H�G�L�H�?�>�:�<�A�H�?�M�A�>�L�>�K�O�H�L�:�G�=�: �=�N�K�:�M�B�H�G���B�G�F�B�E�E�B�L�>�<�H�G�=�L���?�H�K�>�:�<�A�?�K�:�F�>�
�0�>�J�N�>�G�<�>�L
�:�K�>�L�M�H�K�>�=�B�G�M�A�>�K�>�@�B�L�M�K�R�H�?�M�A�>�<�H�F�I�N�M�>�K�P�A�>�K�>�M�A�>�L�>�J�N�>�G�<�>�P�:�L�<�K�>�:�M�>�=�
�0�>�J�N�>�G�<�>�L�<�:�G�;�>�<�H�I�B�>�=�M�H�M�A�>�L�<�K�B�I�M���P�A�B�<�A
�B�L���L�:�O�>�=���H�G���M�A�>���*�:�>�L�M�K�H�
���0�>�J�N�>�G�<�>�L���<�:�G���:�E�L�H���;�>���>�Q�I�H�K�M�>�=���M�H���:�G�H�M�A�>�K���<�H�F�I�N�M�>�K���O�B�:���:���L�:�O�>�=���L�>�M�M�B�G�@�L���?�B�E�>�


�1�H�;�>�@�B�G�<�K�>�:�M�B�G�@�: �L�>�J�N�>�G�<�>���<�E�B�<�D�M�A�>New Sequence�;�N�M�M�H�G�:�G�=�>�G�M�>�K�: �G�:�F�>�?�H�K�M�A�>�L�>�J�N�>�G�<�>�
�2�L�B�G�@�M�A�>�<�H�G�M�K�H�E�L�B�G
�M�A�>�0�M�:�M�N�L�M�:�;���L�>�M�>�:�<�A�H�?�M�A�>�L�>�K�O�H�L�M�H�M�A�>�I�H�L�B�M�B�H�G�R�H�N�P�H�N�E�=�E�B�D�>�?�H�K�M�A�>�?�B�K�L�M�?�K�:�F�>���M�A�>�G�<�E�B�<�DSaveFrame �:�M�M�A�>
�;�H�M�M�H�F�H�?�M�A�>�P�B�G�=�H�P�
�/�>�I�>�:�M�M�H�<�K�>�:�M�>�L�>�O�>�K�:�E�?�K�:�F�>�L���M�A�>�G�L�P�B�M�<�A�;�:�<�D�M�H�M�A�>�0�>�J�N�>�G�<�>�M�:�;�
�6�H�N�<�:�G�G�H�P�I�E�:�R�;�:�<�D�M�A�>
�L�>�J�N�>�G�<�>�N�L�B�G�@�M�A�>�\�-�E�:�R�0�>�J�N�>�G�<�>�]�;�N�M�M�H�G���H�K�R�H�N�<�:�G�L�>�M�M�A�>�L�>�K�O�H�L�M�H�M�A�>�I�H�L�B�M�B�H�G�L�H�?�M�A�>�L�I�>�<�B�?�B�<�?�K�:�F�>�;�R�<�E�B�<�D�B�G�@
�M�A�>Load Frame �;�N�M�M�H�G�


�1�A�>Frame propertiesÉ �;�N�M�M�H�G���:�E�E�H�P�L���R�H�N���M�H���L�>�M���M�A�>���=�N�K�:�M�B�H�G���:�G�=���G�:�F�>���H�?���:���?�K�:�F�>�


�1�A�>SaveOver Curr ent Frame �;�N�M�M�H�G�H�O�>�K�P�K�B�M�>�L�M�A�>�L�>�E�>�<�M�>�=�?�K�:�F�>���L���P�B�M�A�M�A�>�<�N�K�K�>�G�M�M�:�K�@�>�M�O�:�E�N�>�L�?�K�H�F�M�A�>�*�:�>�L�M�K�H�


�&�?�M�A�>Play in a loop �<�A�>�<�D�;�H�Q�B�L�<�A�>�<�D�>�=���L�>�J�N�>�G�<�>�I�E�:�R�;�:�<�D�P�B�E�E�E�H�H�I�;�:�<�D�M�H�M�A�>�;�>�@�B�G�G�B�G�@�H�?�M�A�>�L�>�J�N�>�G�<�>�P�A�>�G�>�O�>�K
�B�M���K�>�:�<�A�>�L���M�A�>���>�G�=�


�1�A�>Sequence�=�K�H�I�=�H�P�G�;�H�Q�:�E�H�G�@�P�B�M�A�M�A�>Rename��Delete�� �:�G�=New Sequence�;�N�M�M�H�G�L�:�E�E�H�P�R�H�N�M�H�<�K�>�:�M�>�:�G�=
�F�:�G�:�@�>���F�N�E�M�B�I�E�>���L�>�J�N�>�G�<�>�L�
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�� �L�>�J�N�>�G�<�>�<�:�G�:�E�L�H�;�>�N�L�>�=�M�H�<�K�>�:�M�>�: �L�<�K�B�I�M�P�A�B�<�A�B�L�L�M�H�K�>�=�H�G�M�A�>�*�:�>�L�M�K�H�
�1�A�>�K�>�:�K�>�M�P�H�;�N�M�M�H�G�L�?�H�K�<�H�I�R�B�G�@�M�A�>
�L�>�J�N�>�G�<�>���B�G�M�H���M�A�>���L�<�K�B�I�M��

�WCopy Sequenceto Script �L�>�M�L�M�A�>�L�<�K�B�I�M�M�H�: �E�H�H�I�>�=�O�>�K�L�B�H�G�H�?�M�A�>�L�>�J�N�>�G�<�>�
�&�G�F�H�L�M�<�:�L�>�L���R�H�N�P�B�E�E�:�E�L�H�P�:�G�M
�M�H�<�A�>�<�D�M�A�>�\�/�N�G�L�<�K�B�I�M�H�G�L�M�:�K�M�N�I�]�H�I�M�B�H�G�B�G�M�A�>�0�<�K�B�I�M�M�:�;�L�H�M�A�:�M�M�A�>�L�<�K�B�I�M�K�N�G�L�:�N�M�H�F�:�M�B�<�:�E�E�R�P�A�>�G�M�A�>�*�:�>�L�M�K�H
�B�L���I�H�P�>�K�>�=���N�I�����>�G�:�;�E�B�G�@���?�N�E�E�R���:�N�M�H�F�:�M�B�<���H�I�>�K�:�M�B�H�G���P�B�M�A�H�N�M���:���<�H�G�G�>�<�M�B�H�G���M�H���:���<�H�F�I�N�M�>�K�


�WCopy all Sequencesto Script �B�L�:�G�:�=�O�:�G�<�>�=�H�I�M�B�H�G�M�A�:�M�:�=�=�L�: �L�>�M�H�?�L�N�;�K�H�N�M�B�G�>�L�M�H�M�A�>�>�G�=�H�?�M�A�>�<�N�K�K�>�G�M�L�<�K�B�I�M�

�"�:�<�A�L�N�;�K�H�N�M�B�G�>�K�>�I�K�>�L�>�G�M�L�H�G�>�H�?�M�A�>�L�>�J�N�>�G�<�>�L���<�:�E�E�B�G�@�M�A�>�L�N�;�K�H�N�M�B�G�>�?�K�H�F�M�A�>�L�<�K�B�I�M�P�B�E�E�<�:�N�L�>�M�A�>�L�>�J�N�>�G�<�>�M�H
�;�>�I�E�:�R�>�=�;�:�<�D�: �L�B�G�@�E�>�M�B�F�>�
�1�A�>�L�>�L�N�;�K�H�N�M�B�G�>�L�F�N�L�M�;�>�N�L�>�=�M�H�@�>�M�A�>�K�P�B�M�A�<�N�L�M�H�F�L�<�K�B�I�M�<�H�=�>���?�H�K�>�Q�:�F�I�E�>���R�H�N
�<�H�N�E�=���F�:�D�>���:���=�B�L�I�E�:�R���B�G���P�A�B�<�A���:���;�N�M�M�H�G���<�H�G�G�>�<�M�>�=���M�H���:�G���B�G�I�N�M���<�A�:�G�G�>�E���M�K�B�@�@�>�K�L���:���L�>�J�N�>�G�<�>���M�H���I�E�:�R���;�:�<�D�


Sequence Editing Tips

�W�6�H�N�<�:�G�L�>�E�>�<�M�F�N�E�M�B�I�E�>�?�K�:�F�>�L�;�R�A�H�E�=�B�G�@�=�H�P�G�M�A�>� �M�K�E�H�K�0�A�B�?�M�;�N�M�M�H�G�L�P�A�B�E�>�<�E�B�<�D�B�G�@�H�G�M�A�>�F�
�1�A�B�L�:�E�E�H�P�L
�R�H�N���M�H���J�N�B�<�D�E�R���F�H�O�>�����=�>�E�>�M�>�����L�>�M���M�A�>���=�N�K�:�M�B�H�G���H�?�����<�N�M�����<�H�I�R�����H�K���L�:�O�>���H�O�>�K���L�>�O�>�K�:�E���?�K�:�F�>�L���:�M���H�G�<�>�


�W�6�H�N�<�:�G�=�K�:�@�:�G�R�H�?�M�A�>�M�:�;�L�H�N�M�H�?�M�A�>�F�:�B�G�P�B�G�=�H�P�B�G�M�H�M�A�>�B�K�H�P�G�P�B�G�=�H�P�L�
�&�?�R�H�N�=�K�:�@�M�A�>�0�>�J�N�>�G�<�>�M�:�;�H�N�M
�H�?���M�A�>���P�B�G�=�H�P���M�A�>�G���R�H�N���P�B�E�E���;�>���:�;�E�>���M�H���L�>�>���M�A�>���0�M�:�M�N�L���M�:�;���:�G�=���M�A�>���0�>�J�N�>�G�<�>���M�:�;���:�M���M�A�>���L�:�F�>���M�B�F�>�


�W�6�H�N�<�:�G�<�N�M���<�H�I�R���:�G�=�I�:�L�M�>�?�K�:�F�>�L�;�R�L�>�E�>�<�M�B�G�@�M�A�>�F�:�G�=�M�A�>�G�N�L�B�G�@�M�A�>�"�=�B�M�F�>�G�N�H�K�M�A�>�L�M�:�G�=�:�K�=�D�>�R�;�H�:�K�=
�L�A�H�K�M�<�N�M�L�
�#�K�:�F�>�L�:�K�>�L�M�H�K�>�=�H�G�M�A�>�<�E�B�I�;�H�:�K�=�:�L�M�:�;���L�>�I�:�K�:�M�>�=�M�>�Q�M���L�H�R�H�N�<�:�G�<�N�M�M�A�>�F�?�K�H�F�M�A�>�?�K�:�F�>�E�B�L�M���I�:�L�M�>
�M�A�>�F�B�G�M�H�: �L�I�K�>�:�=�L�A�>�>�M�I�K�H�@�K�:�F���>�=�B�M�M�A�>�F���:�G�=�M�A�>�G�<�H�I�R�M�A�>�F�;�:�<�D�B�G�M�H�M�A�>�?�K�:�F�>�E�B�L�M�P�A�>�G�R�H�N�:�K�>�=�H�G�>�
���1�A�B�L
�?�>�:�M�N�K�>���=�H�>�L���G�H�M���P�H�K�D���B�G���)�B�G�N�Q�
��

Keyboard Shortcuts

�1�A�>���?�H�E�E�H�P�B�G�@���D�>�R�;�H�:�K�=���L�A�H�K�M�<�N�M�L���<�:�G���;�>���N�L�>�=���B�G���M�A�>���?�K�:�F�>���E�B�L�M��

�WCtrl+A �����0�>�E�>�<�M���:�E�E���?�K�:�F�>�L�


�WCtrl+C ����� �H�I�R���L�>�E�>�<�M�>�=���?�K�:�F�>�L�


�WCtrl+V �H�KShift+Insert �����-�:�L�M�>���B�G�L�>�K�M���?�K�:�F�>�L���?�K�H�F���<�E�B�I�;�H�:�K�=�


�WCtrl+X ����� �N�M���L�>�E�>�<�M�>�=���?�K�:�F�>�L�


�WCtrl+Up �����*�H�O�>���L�>�E�>�<�M�>�=���?�K�:�F�>�L���N�I�


�WCtrl+Down �����*�H�O�>���L�>�E�>�<�M�>�=���?�K�:�F�>�L���=�H�P�G�


�WDel�����!�>�E�>�M�>���L�>�E�>�<�M�>�=���?�K�:�F�>�L�
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4.d.Entering a Script

The Script tab in the Maestro Control Center.

�1�A�>�0�<�K�B�I�M�M�:�;�B�L�P�A�>�K�>�R�H�N�>�G�M�>�K�: �L�<�K�B�I�M�M�H�;�>�E�H�:�=�>�=�B�G�M�H�M�A�>�*�:�>�L�M�K�H�
�#�H�K�=�>�M�:�B�E�L�H�G�M�A�>�*�:�>�L�M�K�H�L�<�K�B�I�M�B�G�@�E�:�G�@�N�:�@�>��
�L�>�>Section6�
�,�G�<�>�R�H�N�A�:�O�>�>�G�M�>�K�>�=�: �L�<�K�B�I�M�:�G�=�<�E�B�<�D�>�=�M�A�>�\���I�I�E�R�0�>�M�M�B�G�@�L�]�;�N�M�M�H�G�M�H�E�H�:�=�M�A�>�L�<�K�B�I�M�H�G�M�H�M�A�>�=�>�O�B�<�>��
�M�A�>�K�>���:�K�>���:���G�N�F�;�>�K���H�?���H�I�M�B�H�G�L���:�O�:�B�E�:�;�E�>���?�H�K���M�>�L�M�B�G�@���:�G�=���=�>�;�N�@�@�B�G�@���R�H�N�K���L�<�K�B�I�M���H�G���M�A�>���0�<�K�B�I�M���M�:�;�


Running and stepping through a script

�1�H�L�M�:�K�M�: �L�<�K�B�I�M�K�N�G�G�B�G�@���<�E�B�<�D�M�A�>�@�K�>�>�G�;�N�M�M�H�G�E�:�;�>�E�>�=�\�/�N�G�0�<�K�B�I�M�]�
�6�H�N�K�L�<�K�B�I�M�P�B�E�E�;�>�I�K�H�<�>�L�L�>�=�;�R�M�A�>�*�:�>�L�M�K�H��
�H�G�>�B�G�L�M�K�N�<�M�B�H�G�:�M�: �M�B�F�>���N�G�M�B�E�: �.�2�&�1�B�G�L�M�K�N�<�M�B�H�G�B�L�K�>�:�<�A�>�=�H�K�:�G�>�K�K�H�K�H�<�<�N�K�L�
�&�G�F�:�G�R�<�:�L�>�L�B�M�P�B�E�E�;�>�N�L�>�?�N�E�M�H�N�L�>
�: �E�H�H�I�H�?�L�H�F�>�D�B�G�=�M�H�<�:�N�L�>�: �L�<�K�B�I�M�M�H�K�N�G�?�H�K�>�O�>�K�
�4�A�B�E�>�M�A�>�L�<�K�B�I�M�B�L�K�N�G�G�B�G�@���M�A�>�K�>�=�\�0�M�H�I�0�<�K�B�I�M�]�;�N�M�M�H�G�P�B�E�E�;�>
�:�O�:�B�E�:�;�E�>���:�G�=�M�A�>�L�F�:�E�E�I�B�G�D�M�K�B�:�G�@�E�>�P�B�E�E�C�N�F�I�:�K�H�N�G�=�R�H�N�K�L�H�N�K�<�>�<�H�=�>���L�A�H�P�B�G�@�R�H�N�M�A�>�B�G�L�M�K�N�<�M�B�H�G�M�A�:�M�B�L�<�N�K�K�>�G�M�E�R
�;�>�B�G�@�>�Q�>�<�N�M�>�=�
�&�?�M�A�>�L�<�K�B�I�M�I�E�:�<�>�L�=�:�M�:�H�G�M�A�>�L�M�:�<�D���B�M�P�B�E�E�;�>�O�B�L�B�;�E�>�H�G�M�A�>�K�B�@�A�M�L�B�=�>�H�?�M�A�>�M�:�;���:�G�=�G�>�L�M�>�=�L�N�;�K�H�N�M�B�G�>
�<�:�E�E�L���:�K�>���<�H�N�G�M�>�=���B�G���:���E�:�;�>�E���:�M���M�A�>���M�H�I���H�?���M�A�>���M�:�;�


�1�H�>�Q�:�F�B�G�>�M�A�>�H�I�>�K�:�M�B�H�G�H�?�: �L�<�K�B�I�M�B�G�F�H�K�>�=�>�M�:�B�E���<�E�B�<�D�M�A�>�;�E�N�>�;�N�M�M�H�G�E�:�;�>�E�>�=�\�0�M�>�I�0�<�K�B�I�M�]�
�1�A�B�L�;�N�M�M�H�G�<�:�N�L�>�L�M�A�>
�L�<�K�B�I�M�M�H�>�Q�>�<�N�M�>�: �L�B�G�@�E�>�B�G�L�M�K�N�<�M�B�H�G���M�A�>�G�L�M�H�I�:�G�=�P�:�B�M�?�H�K�:�G�H�M�A�>�K�<�H�F�F�:�G�=�
���R�L�M�>�I�I�B�G�@�M�A�K�H�N�@�A�M�A�>�L�<�K�B�I�M�: �L�B�G�@�E�>
�B�G�L�M�K�N�<�M�B�H�G���:�M���:���M�B�F�>�����R�H�N���<�:�G���<�A�>�<�D���M�A�:�M���>�:�<�A���I�:�K�M���H�?���R�H�N�K���I�K�H�@�K�:�F���=�H�>�L���>�Q�:�<�M�E�R���P�A�:�M���R�H�N���>�Q�I�>�<�M���B�M���M�H���=�H�


Setting the script to be run on startup

���R�=�>�?�:�N�E�M���M�A�>�L�<�K�B�I�M�H�G�E�R�K�N�G�L�P�A�>�G�R�H�N�<�E�B�<�D�M�A�>�\�/�N�G�0�<�K�B�I�M�]�;�N�M�M�H�G�
�%�H�P�>�O�>�K���?�H�K�F�:�G�R�:�I�I�E�B�<�:�M�B�H�G�L���R�H�N�P�B�E�E�P�:�G�M
�M�A�>�L�<�K�B�I�M�M�H�K�N�G�:�N�M�H�F�:�M�B�<�:�E�E�R���L�H�M�A�:�M�M�A�>�*�:�>�L�M�K�H�<�:�G�;�>�N�L�>�=�P�B�M�A�H�N�M�: �I�>�K�F�:�G�>�G�M�2�0�� �<�H�G�G�>�<�M�B�H�G�
� �A�>�<�D�M�A�>�\�/�N�G
�L�<�K�B�I�M�H�G�L�M�:�K�M�N�I�]�H�I�M�B�H�G�M�H�<�:�N�L�>�M�A�>�*�:�>�L�M�K�H�M�H�:�N�M�H�F�:�M�B�<�:�E�E�R�K�N�G�M�A�>�L�<�K�B�I�M�P�A�>�G�>�O�>�K�B�M�B�L�I�H�P�>�K�>�=�N�I�
�6�H�N�P�B�E�E�L�M�B�E�E�;�>
�:�;�E�>���M�H���N�L�>���M�A�>���<�H�G�M�K�H�E�L���H�G���M�A�>���0�<�K�B�I�M���M�:�;���M�H���?�H�K���=�>�;�N�@�@�B�G�@���H�K���M�H���L�M�H�I���M�A�>���K�N�G�G�B�G�@���L�<�K�B�I�M�
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Examining the compiled code

� �E�B�<�D�M�A�>�\�3�B�>�P� �H�F�I�B�E�>�=� �H�=�>�]�;�N�M�M�H�G�M�H�L�>�>�M�A�>�:�<�M�N�:�E�;�R�M�>�L�M�A�:�M�:�K�>�<�K�>�:�M�>�=�;�R�>�:�<�A�E�B�G�>�H�?�R�H�N�K�L�<�K�B�I�M�
�1�A�B�L�B�L
�:�O�:�B�E�:�;�E�>�F�H�L�M�E�R�:�L�: �M�H�H�E�?�H�K�=�>�O�>�E�H�I�>�K�L���B�?�R�H�N�:�K�>�B�G�M�>�K�>�L�M�>�=�B�G�M�A�>�=�>�M�:�B�E�L�H�?�M�A�>�;�R�M�>�<�H�=�>�N�L�>�=�H�G�M�A�>�*�:�>�L�M�K�H���?�H�K
�>�Q�:�F�I�E�>���B�?�R�H�N�P�:�G�M�M�H�P�K�B�M�>�R�H�N�K�H�P�G�<�H�F�I�B�E�>�K�����I�E�>�:�L�>contact us[http://www .pololu.com/contact]�
 ���M�M�A�>�>�G�=�H�?�M�A�>
�<�H�F�I�B�E�>�=�<�H�=�>�B�L�: �E�B�L�M�B�G�@�H�?�:�E�E�H�?�M�A�>�L�N�;�K�H�N�M�B�G�>�L���B�G�<�E�N�=�B�G�@�M�A�>�B�K�G�N�F�;�>�K�L�B�G�=�>�<�B�F�:�E�:�G�=�A�>�Q�G�H�M�:�M�B�H�G�
�1�A�>�L�>�G�N�F�;�>�K�L
�<�:�G���;�>���N�L�>�=���P�B�M�A���L�>�K�B�:�E���<�H�F�F�:�G�=�L���M�H���>�G�M�>�K���M�A�>���L�N�;�K�H�N�M�B�G�>�L���N�G�=�>�K���>�Q�M�>�K�G�:�E���<�H�G�M�K�H�E�


4.e.Channel Settings

The Channel Settings tab in the Maestro Control Center.

�1�A�>� �A�:�G�G�>�E�0�>�M�M�B�G�@�L�M�:�;�<�H�G�M�:�B�G�L�<�H�G�M�K�H�E�L�?�H�K�F�:�G�R�H�?�M�A�>�<�A�:�G�G�>�E���K�>�E�:�M�>�=�I�:�K�:�F�>�M�>�K�L�M�A�:�M�:�K�>�L�M�H�K�>�=�H�G�M�A�>�*�:�>�L�M�K�H��
�:�?�?�>�<�M�B�G�@���B�M�L���H�I�>�K�:�M�B�H�G���B�F�F�>�=�B�:�M�>�E�R���H�G���L�M�:�K�M���N�I�


A separate row of controls is displayed for each of the MaestroÕs channels:

Name.�"�:�<�A�H�?�M�A�>�<�A�:�G�G�>�E�L�F�:�R�;�>�:�L�L�B�@�G�>�=�: �G�:�F�>���?�H�K�R�H�N�K�<�H�G�O�>�G�B�>�G�<�>�
� �A�:�G�G�>�E�G�:�F�>�L�:�K�>�G�H�M�L�M�H�K�>�=�H�G�M�A�>�=�>�O�B�<�>
�;�N�M�B�G�L�M�>�:�=�B�G�M�A�>�L�R�L�M�>�F�K�>�@�B�L�M�K�R�H�G�R�H�N�K�<�H�G�F�I�N�M�>�K���B�?�R�H�N�P�:�G�M�M�H�N�L�>�R�H�N�K�*�:�>�L�M�K�H�H�G�: �=�B�?�?�>�K�>�G�M�<�H�F�I�N�M�>�K�P�B�M�A�H�N�M
�E�H�L�B�G�@���M�A�>���G�:�F�>�L�����L�:�O�>���:���L�>�M�M�B�G�@�L���?�B�E�>���H�G���M�A�>���H�E�=���<�H�F�I�N�M�>�K���:�G�=���E�H�:�=���B�M���B�G�M�H���M�A�>���*�:�>�L�M�K�H���P�B�M�A���M�A�>���G�>�P���H�G�>�


Mode. �1�A�>���F�H�=�>���H�?���M�A�>���<�A�:�G�G�>�E���B�L���M�A�>���F�H�L�M���;�:�L�B�<���L�>�M�M�B�G�@���=�>�M�>�K�F�B�G�B�G�@���B�M�L���H�I�>�K�:�M�B�H�G�
���1�A�>�K�>���:�K�>���M�A�K�>�>���H�I�M�B�H�G�L��

�WServo���M�A�>���=�>�?�:�N�E�M�����B�G�=�B�<�:�M�>�L���:�G���/��� ���L�>�K�O�H���-�4�*���H�N�M�I�N�M�


�WInput �L�I�>�<�B�?�B�>�L�M�A�:�M�M�A�>�<�A�:�G�G�>�E�L�A�H�N�E�=�;�>�N�L�>�=�:�L�:�G�:�G�:�E�H�@�H�K�=�B�@�B�M�:�E�B�G�I�N�M�
�1�A�>�B�G�I�N�M�L�H�G�<�A�:�G�G�>�E�L���Z���� �:�K�>
�:�G�:�E�H�@���M�A�>�R�:�K�>�F�>�:�L�N�K�>�=�<�H�G�M�B�G�N�H�N�L�E�R�:�L�: �O�:�E�N�>�;�>�M�P�>�>�G�� �:�G�=�������� ���3� � �����:�M�: �F�:�Q�B�F�N�F�K�:�M�>�H�?�:�;�H�N�M���� �D�%�S�

�1�A�>�B�G�I�N�M�L�H�G�<�A�:�G�G�>�E�L�����Z�����:�K�>�=�B�@�B�M�:�E���M�A�>�B�K�O�:�E�N�>�L�:�K�>�>�B�M�A�>�K�>�Q�:�<�M�E�R�� �H�K�>�Q�:�<�M�E�R���������
 �+�H�M�>�M�A�:�M�M�A�>�O�:�E�N�>�L
�=�B�L�I�E�:�R�>�=�B�G�M�A�>�1�:�K�@�>�M�:�G�=�-�H�L�B�M�B�H�G�;�H�Q�>�L�B�G�M�A�>�0�M�:�M�N�L�M�:�;�:�K�>�H�G�>�J�N�:�K�M�>�K�H�?�M�A�>�:�<�M�N�:�E�B�G�I�N�M�O�:�E�N�>���L�H�������� �B�L
�=�B�L�I�E�:�R�>�=���:�L���������
�����
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�WOutput �L�I�>�<�B�?�B�>�L�M�A�:�M�M�A�>�<�A�:�G�G�>�E�L�A�H�N�E�=�;�>�N�L�>�=�:�L�: �L�B�F�I�E�>�=�B�@�B�M�:�E�H�N�M�I�N�M�
�&�G�L�M�>�:�=�H�?�B�G�=�B�<�:�M�B�G�@�: �I�N�E�L�>�P�B�=�M�A��
�M�A�>�I�H�L�B�M�B�H�G�O�:�E�N�>�H�?�M�A�>�<�A�:�G�G�>�E�B�L�N�L�>�=�M�H�<�H�G�M�K�H�E�P�A�>�M�A�>�K�M�A�>�H�N�M�I�N�M�B�L�E�H�P���� �3���H�K�A�B�@�A���3� � ���
�0�I�>�<�B�?�B�<�:�E�E�R���M�A�>
�H�N�M�I�N�M���B�L���E�H�P���N�G�E�>�L�L���M�A�>���I�H�L�B�M�B�H�G���O�:�E�N�>���B�L���@�K�>�:�M�>�K���M�A�:�G���H�K���>�J�N�:�E���M�H�����������
�����c�L�


Rate �L�I�>�<�B�?�B�>�L�M�A�>�I�N�E�L�>�K�:�M�>�?�H�K�>�:�<�AServo�<�A�:�G�G�>�E�
�,�G�M�A�>�*�B�<�K�H�*�:�>�L�M�K�H�����:�E�E�L�>�K�O�H�L�F�N�L�M�A�:�O�>�M�A�>�L�:�O�>�I�N�E�L�>�K�:�M�>��
�P�A�B�E�>�H�G�M�A�>�*�B�G�B�*�:�>�L�M�K�H�������������:�G�������R�H�N�<�:�G�A�:�O�>�M�P�H�=�B�?�?�>�K�>�G�M�K�:�M�>�L�:�G�=�<�A�H�H�L�>�P�A�B�<�A�K�:�M�>�M�H�N�L�>�H�G�>�:�<�A�<�A�:�G�G�>�E�

�1�A�>���I�N�E�L�>���K�:�M�>�L���:�O�:�B�E�:�;�E�>���:�K�>���<�H�G�M�K�H�E�E�>�=���;�R���M�A�>Period �:�G�=Period multiplier �L�>�M�M�B�G�@�L���=�>�L�<�K�B�;�>�=���;�>�E�H�P�


Min �:�G�=Max �L�I�>�<�B�?�R�M�A�>�:�E�E�H�P�>�=�O�:�E�N�>�L�?�H�K�M�A�>�<�A�:�G�G�>�E�^�Lposition�
�#�H�K�<�A�:�G�G�>�E�L�<�H�G�?�B�@�N�K�>�=�:�LServo�H�N�M�I�N�M�L���M�A�>�*�B�G
�:�G�=�*�:�Q�L�>�M�M�B�G�@�L�<�H�K�K�>�L�I�H�G�=�K�>�L�I�>�<�M�B�O�>�E�R�M�H�M�A�>�F�B�G�B�F�N�F�:�G�=�F�:�Q�B�F�N�F�:�E�E�H�P�>�=�I�N�E�L�>�P�B�=�M�A�L�?�H�K�M�A�>�L�>�K�O�H���B�G�N�G�B�M�L�H�?
�F�B�<�K�H�L�>�<�H�G�=�L�


On startup or error. �1�A�B�L�H�I�M�B�H�G�L�I�>�<�B�?�B�>�L�P�A�:�M�O�:�E�N�>�M�A�>target �H�?�M�A�>�<�A�:�G�G�>�E�L�A�H�N�E�=�A�:�O�>�P�A�>�G�M�A�>�=�>�O�B�<�>�L�M�:�K�M�L�N�I
���I�H�P�>�K���N�I�H�K�K�>�L�>�M���H�K�P�A�>�G�M�A�>�K�>�B�L�:�G�>�K�K�H�K�
�+�H�M�>�M�A�:�M�B�?�M�A�>�K�>�B�L�: �L�I�>�>�=�H�K�:�<�<�>�E�>�K�:�M�B�H�G�L�>�M�M�B�G�@�?�H�K�M�A�>�<�A�:�G�G�>�E���M�A�>
�H�N�M�I�N�M�P�B�E�E�L�F�H�H�M�A�E�R�M�K�:�G�L�B�M�B�H�G�M�H�M�A�>�L�I�>�<�B�?�B�>�=�I�H�L�B�M�B�H�G�H�G�:�G�>�K�K�H�K���;�N�M�G�H�M�=�N�K�B�G�@�L�M�:�K�M���N�I���L�B�G�<�>�B�M�A�:�L�G�H�B�G�?�H�K�F�:�M�B�H�G
�:�;�H�N�M���M�A�>���I�K�>�O�B�H�N�L���I�H�L�B�M�B�H�G���H�?���M�A�>���L�>�K�O�H���B�G���M�A�B�L���<�:�L�>�


�WOff �L�I�>�<�B�?�B�>�L�M�A�:�M�M�A�>�L�>�K�O�H�L�A�H�N�E�=�B�G�B�M�B�:�E�E�R�;�>�H�?�?���A�:�O�>�: �O�:�E�N�>�H�?�������:�G�=�M�A�:�M�B�M�L�A�H�N�E�=�;�>�M�N�K�G�>�=�H�?�?�P�A�>�G�>�O�>�K
�:�G���>�K�K�H�K���H�<�<�N�K�L�


�WIgnore �L�I�>�<�B�?�B�>�L���M�A�:�M���M�A�>���L�>�K�O�H���L�A�H�N�E�=���B�G�B�M�B�:�E�E�R���;�>���H�?�?�����;�N�M���M�A�:�M���B�M�L���O�:�E�N�>���L�A�H�N�E�=���G�H�M���<�A�:�G�@�>���H�G���>�K�K�H�K�


�WGo to �L�I�>�<�B�?�B�>�L�: �=�>�?�:�N�E�M�I�H�L�B�M�B�H�G�?�H�K�M�A�>�L�>�K�O�H�
�1�A�>�L�>�K�O�H�M�:�K�@�>�M�P�B�E�E�;�>�L�>�M�M�H�M�A�B�L�I�H�L�B�M�B�H�G�H�G�L�M�:�K�M���N�I�H�K�P�A�>�G
�:�G���>�K�K�H�K���H�<�<�N�K�L�


Speed.�1�A�B�L�H�I�M�B�H�G�L�I�>�<�B�?�B�>�L�M�A�>�L�I�>�>�=�H�?�M�A�>�L�>�K�O�H�B�G�N�G�B�M�L�H�?���
�����c�L�������� �F�L���
�#�H�K�>�Q�:�F�I�E�>���P�B�M�A�: �L�I�>�>�=�H�?���� �M�A�>
�I�H�L�B�M�B�H�G�P�B�E�E�<�A�:�G�@�>�;�R�:�M�F�H�L�M�� �c�L�I�>�K���� �F�L���H�K�������
�����c�L���L�
Mini Maestro 12,18,and 24 only: �&�?�R�H�N�N�L�>�: �I�>�K�B�H�=
�H�M�A�>�K���M�A�:�G���M�A�>���=�>�?�:�N�E�M�������F�L�����M�A�>���N�G�B�M�L���H�?���L�I�>�>�=���:�K�>���=�B�?�?�>�K�>�G�M�
���0�>�>���;�>�E�H�P���?�H�K���F�H�K�>���B�G�?�H�K�F�:�M�B�H�G�


Acceleration. �1�A�B�L�H�I�M�B�H�G�L�I�>�<�B�?�B�>�L�M�A�>�:�<�<�>�E�>�K�:�M�B�H�G�H�?�M�A�>�L�>�K�O�H�B�G�N�G�B�M�L�H�?�����
�����c�L���������� �F�L���������� �F�L���
�#�H�K�>�Q�:�F�I�E�>��
�P�B�M�A�:�G�:�<�<�>�E�>�K�:�M�B�H�G�H�?�����M�A�>�L�I�>�>�=�H�?�M�A�>�L�>�K�O�H�P�B�E�E�<�A�:�G�@�>�;�R�: �F�:�Q�B�F�N�F�H�?�������� �c�L���L�>�O�>�K�R�L�>�<�H�G�=�
Mini Maestro
12,18,and 24 only: �&�?�R�H�N�N�L�>�: �I�>�K�B�H�=�H�M�A�>�K�M�A�:�G�M�A�>�=�>�?�:�N�E�M���� �F�L���M�A�>�N�G�B�M�L�H�?�:�<�<�>�E�>�K�:�M�B�H�G�:�K�>�=�B�?�?�>�K�>�G�M�
�0�>�>�;�>�E�H�P
�?�H�K���F�H�K�>���B�G�?�H�K�F�:�M�B�H�G�


8-bit neutral. �1�A�B�L�H�I�M�B�H�G�L�I�>�<�B�?�B�>�L�M�A�>�M�:�K�@�>�M�O�:�E�N�>���B�G�F�B�<�K�H�L�>�<�H�G�=�L���M�A�:�M�<�H�K�K�>�L�I�H�G�=�L�M�H������ ���G�>�N�M�K�:�E���?�H�K�����;�B�M
�<�H�F�F�:�G�=�L�


8-bit range. �1�A�B�L�H�I�M�B�H�G�L�I�>�<�B�?�B�>�L�M�A�>�K�:�G�@�>�H�?�M�:�K�@�>�M�O�:�E�N�>�L�:�<�<�>�L�B�;�E�>�P�B�M�A�����;�B�M�<�H�F�F�:�G�=�L�
���G�����;�B�M�O�:�E�N�>�H�?�� �K�>�L�N�E�M�L
�B�G���:���M�:�K�@�>�M���H�?neutral Ð range�����P�A�B�E�>���:�G�������;�B�M���O�:�E�N�>���H�?�����������K�>�L�N�E�M�L���B�G���:���M�:�K�@�>�M���O�:�E�N�>���H�?neutral + range�


Advanced pulse control options are available:

Period �B�L�:�G�:�=�O�:�G�<�>�=�H�I�M�B�H�G�M�A�:�M�L�>�M�L�M�A�>�I�>�K�B�H�=�H�?�:�E�E�H�?�M�A�>�L�>�K�O�H�I�N�E�L�>�L���B�G�F�B�E�E�B�L�>�<�H�G�=�L�
�1�A�B�L�B�L�M�A�>�:�F�H�N�G�M�H�?�M�B�F�>
�;�>�M�P�>�>�G�L�N�<�<�>�L�L�B�O�>�I�N�E�L�>�L�H�G�: �@�B�O�>�G�<�A�:�G�G�>�E�
�&�?�R�H�N�:�K�>�N�G�L�N�K�>�:�;�H�N�M�M�A�B�L�H�I�M�B�H�G���E�>�:�O�>�B�M�:�M�M�A�>�=�>�?�:�N�E�M�H�?���� �F�L�
Mini
Maestro 12, 18, and 24 only: �M�A�>�N�G�B�M�L�H�?�L�I�>�>�=�:�G�=�:�<�<�>�E�>�K�:�M�B�H�G�=�>�I�>�G�=�H�G�M�A�>�I�N�E�L�>�K�:�M�>�
�1�A�>�N�G�B�M�L�=�>�I�>�G�=�H�G�E�R�H�G
Period���G�H�M�H�GPeriod multiplier �
�-�E�>�:�L�>�K�>�?�>�K�M�H�M�A�>�?�H�E�E�H�P�B�G�@�M�:�;�E�>�?�H�K�M�A�>�K�>�E�:�M�B�H�G�L�A�B�I�;�>�M�P�>�>�GPeriod �:�G�=�L�I�>�>�=��
�:�<�<�>�E�>�K�:�M�B�H�G���N�G�B�M�L��
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Period (T) Rate Speed units Acceleration units

T = 20 ms �������%�S �����
�����c�L�����������F�L�� �����
�����c�L�����������F�L�����������F�L��

T = 3Ð19 ms �����������%�S�����
�����c�L�����1 �����
�����c�L�����1�������1��

T > 20 ms �����������%�S�����
�����c�L�������1������ �����
�����c�L�������1�������������1��

Servosavailable �B�L�:�G�:�=�O�:�G�<�>�=�H�I�M�B�H�G�?�H�K�M�A�>�*�B�<�K�H�*�:�>�L�M�K�H�H�G�E�R�L�I�>�<�B�?�R�B�G�@�M�A�>�G�N�F�;�>�K�H�?�<�A�:�G�G�>�E�L�M�A�:�M�F�:�R�;�>�N�L�>�=
�M�H�<�H�G�M�K�H�E�L�>�K�O�H�L�
�#�H�K�>�Q�:�F�I�E�>���B�?�M�A�B�L�O�:�E�N�>�B�L�L�>�M�M�H�����H�G�E�R�M�A�>�<�A�:�G�G�>�E�L���Z���P�B�E�E�;�>�:�O�:�B�E�:�;�E�>�:�L�L�>�K�O�H�<�A�:�G�G�>�E�L�
�1�A�>
�H�M�A�>�K�<�A�:�G�G�>�E�L�F�N�L�M�:�E�E�;�>�L�>�M�M�HInput �H�KOutput �
�1�A�>�H�G�E�R�K�>�:�L�H�G�L�M�H�F�:�D�>�?�>�P�>�K�L�>�K�O�H�L�:�O�:�B�E�:�;�E�>�:�K�>�M�H�:�E�E�H�P�: �E�H�G�@�>�K
�F�:�Q�B�F�N�F���I�N�E�L�>���E�>�G�@�M�A���H�K���:���L�A�H�K�M�>�K���I�>�K�B�H�=�


Period multiplier �B�L�:�G�:�=�O�:�G�<�>�=�H�I�M�B�H�G�?�H�K�M�A�>�*�B�G�B�*�:�>�L�M�K�H�������������:�G�=���� �M�A�:�M�:�E�E�H�P�L�: �E�:�K�@�>�K�I�>�K�B�H�=���E�H�P�>�K�I�N�E�L�>
�K�:�M�>���H�G�L�H�F�>�H�?�M�A�>�<�A�:�G�G�>�E�L�
�#�H�K�>�Q�:�F�I�E�>���B�?�R�H�N�L�>�E�>�<�M�: �I�>�K�B�H�=�H�?�� �:�G�=�: �F�N�E�M�B�I�E�B�>�K�H�?�����R�H�N�<�:�G�A�:�O�>�L�H�F�>�L�>�K�O�H�L
�K�N�G�:�M�� �F�L�������� �%�S���:�G�=�M�A�>�H�M�A�>�K�L�:�M���� �F�L������ �%�S���
�4�A�>�G�M�A�>�F�N�E�M�B�I�E�B�>�K�B�L�@�K�>�:�M�>�K�M�A�:�G�����M�A�>�I�N�E�L�>�K�:�M�>�H�I�M�B�H�G�L�P�B�E�E
�;�>���L�A�H�P�G���B�G���>�:�<�A���<�A�:�G�G�>�E���B�G���M�A�>Rate �<�H�E�N�F�G�


For the Mini Maestro 24-channel servo controller, one extra option is available:

Enablepull-ups on channels18-20�M�N�K�G�L�H�G�I�N�E�E���N�I�K�>�L�B�L�M�H�K�L�?�H�K�:�E�E�H�?�M�A�>�<�A�:�G�G�>�E�L�����������M�A�:�M�:�K�>�<�H�G�?�B�@�N�K�>�=�:�L�B�G�I�N�M�L�

�1�A�B�L�@�N�:�K�:�G�M�>�>�L�M�A�:�M�M�A�>�B�G�I�N�M�O�:�E�N�>�P�B�E�E�;�>�A�B�@�A�P�A�>�G�G�H�M�A�B�G�@�>�E�L�>�B�L�=�K�B�O�B�G�@�M�A�>�E�B�G�>�
�4�A�>�G�>�G�:�;�E�>�=���M�A�B�L�?�>�:�M�N�K�>�:�E�E�H�P�L
�R�H�N�M�H�<�H�G�G�>�<�M�;�N�M�M�H�G�L�H�K�L�P�B�M�<�A�>�L�M�H�<�A�:�G�G�>�E�L�������������H�K���� �P�B�M�A�H�N�M�L�N�I�I�E�R�B�G�@�R�H�N�K�H�P�G�>�Q�M�>�K�G�:�E�I�N�E�E���N�I�K�>�L�B�L�M�H�K���L�B�F�I�E�R
�<�H�G�G�>�<�M���M�A�>���;�N�M�M�H�G���L�P�B�M�<�A���;�>�M�P�>�>�G���@�K�H�N�G�=���:�G�=���L�B�@�G�:�E���E�B�G�>�


4.f. Upgrading Firmwar e

Note: �1�A�>�K�>�A�:�O�>�;�>�>�G�G�H�?�B�K�F�P�:�K�>�N�I�@�K�:�=�>�L�K�>�E�>�:�L�>�=�?�H�K�M�A�>Mini Maestros�R�>�M���L�H�M�A�B�L�L�>�<�M�B�H�G�H�G�E�R�:�I�I�E�B�>�L
�M�H���M�A�>Micro Maestro 6-Channel USB Servo Controller�


�1�A�>���*�:�>�L�M�K�H���A�:�L���?�B�>�E�=���N�I�@�K�:�=�>�:�;�E�>���?�B�K�F�P�:�K�>���M�A�:�M���<�:�G���;�>���>�:�L�B�E�R���N�I�=�:�M�>�=���P�B�M�A���;�N�@���?�B�Q�>�L���H�K���G�>�P���?�>�:�M�N�K�>�L�


�6�H�N�<�:�G�=�>�M�>�K�F�B�G�>�M�A�>�O�>�K�L�B�H�G�H�?�R�H�N�K�*�:�>�L�M�K�H�^�L�?�B�K�F�P�:�K�>�;�R�K�N�G�G�B�G�@�M�A�>�*�:�>�L�M�K�H� �H�G�M�K�H�E� �>�G�M�>�K�� �<�H�G�G�>�<�M�B�G�@�M�H�:
�*�:�>�L�M�K�H���:�G�=�E�H�H�D�B�G�@�:�M�M�A�>�?�B�K�F�P�:�K�>�O�>�K�L�B�H�G�G�N�F�;�>�K�P�A�B�<�A�B�L�=�B�L�I�E�:�R�>�=�B�G�M�A�>�N�I�I�>�K�E�>�?�M�<�H�K�G�>�K�G�>�Q�M�M�H�M�A�>�\� �H�G�G�>�<�M�>�=
�M�H�]���=�K�H�I�=�H�P�G���;�H�Q�


�3�>�K�L�B�H�G���
���� �H�?�M�A�>Micro Maestro 6-channel servo controller �?�B�K�F�P�:�K�>�<�H�G�M�:�B�G�L�: �;�N�@���?�B�Q�M�A�:�M�F�:�D�>�L
�\�&�@�G�H�K�>�]�F�H�=�>�L�>�K�O�H�L�;�>�A�:�O�>�<�H�K�K�>�<�M�E�R�:�M�L�M�:�K�M�N�I�
�1�A�>�N�I�=�:�M�>�B�L�K�>�<�H�F�F�>�G�=�>�=�?�H�K�=�>�O�B�<�>�L�P�B�M�A�:�G�>�:�K�E�B�>�K
�?�B�K�F�P�:�K�>�O�>�K�L�B�H�G�G�N�F�;�>�K�� �B�G�<�E�N�=�B�G�@�:�E�E�=�>�O�B�<�>�L�L�A�B�I�I�>�=�;�>�?�H�K�>�+�H�O�>�F�;�>�K������ ���������
 Do not apply this
update to aMini Maestro��

�1�H���N�I�@�K�:�=�>���R�H�N�K���*�:�>�L�M�K�H�^�L���?�B�K�F�P�:�K�>�����?�H�E�E�H�P���M�A�>�L�>���L�M�>�I�L��

���
 �0�:�O�>�M�A�>�L�>�M�M�B�G�@�L�L�M�H�K�>�=�H�G�R�H�N�K�*�:�>�L�M�K�H�N�L�B�G�@�M�A�>�\�0�:�O�>�L�>�M�M�B�G�@�L�?�B�E�>�Y�]�H�I�M�B�H�G�B�G�M�A�>�#�B�E�>�F�>�G�N�
���E�E�H�?�R�H�N�K
�L�>�M�M�B�G�@�L���P�B�E�E���;�>���K�>�L�>�M���M�H���=�>�?�:�N�E�M���O�:�E�N�>�L���=�N�K�B�G�@���M�A�>���?�B�K�F�P�:�K�>���N�I�@�K�:�=�>�


���
 �!�H�P�G�E�H�:�=���M�A�>���E�:�M�>�L�M���O�>�K�L�B�H�G���H�?���M�A�>���?�B�K�F�P�:�K�>���A�>�K�>��
�a Firmwar e version 1.01 for the Micro Maestro 6-channel servo controller [http://www .pololu.com/file/

download/usc02a_v1.01.pgm?file_id=0J280]�������D���I�@�F�����[���K�>�E�>�:�L�>�=���+�H�O�>�F�;�>�K������������������
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���
 � �H�G�G�>�<�M���R�H�N�K���*�:�>�L�M�K�H���M�H���:���4�B�G�=�H�P�L���H�K���)�B�G�N�Q���<�H�F�I�N�M�>�K���N�L�B�G�@���:���2�0�����<�:�;�E�>�


���
 �/�N�G���M�A�>���-�H�E�H�E�N���*�:�>�L�M�K�H��� �H�G�M�K�H�E��� �>�G�M�>�K���:�I�I�E�B�<�:�M�B�H�G���:�G�=���<�H�G�G�>�<�M���M�H���M�A�>���*�:�>�L�M�K�H�


���
 �&�G�M�A�>�!�>�O�B�<�>�F�>�G�N���L�>�E�>�<�M�\�2�I�@�K�:�=�>�?�B�K�F�P�:�K�>�Y�]�
�6�H�N�P�B�E�E�L�>�>�: �F�>�L�L�:�@�>�:�L�D�B�G�@�R�H�N�B�?�R�H�N�:�K�>�L�N�K�>�R�H�N�P�:�G�M
�M�H�I�K�H�<�>�>�=���<�E�B�<�D�,�(�
 �1�A�>�*�:�>�L�M�K�H�P�B�E�E�G�H�P�=�B�L�<�H�G�G�>�<�M�B�M�L�>�E�?�?�K�H�F�R�H�N�K�<�H�F�I�N�M�>�K�:�G�=�K�>�:�I�I�>�:�K�:�L�: �G�>�P�=�>�O�B�<�>
�<�:�E�E�>�=���\�-�H�E�H�E�N���N�L�<�����:�����H�H�M�E�H�:�=�>�K�]�


�a Windows 7 and Vista: �M�A�>���=�K�B�O�>�K���?�H�K���M�A�>���;�H�H�M�E�H�:�=�>�K���P�B�E�E���:�N�M�H�F�:�M�B�<�:�E�E�R���;�>���B�G�L�M�:�E�E�>�=�


�a Windows XP: �?�H�E�E�H�P���L�M�>�I�L�����Z�����?�K�H�FSection 3.a�M�H���@�>�M���M�A�>���=�K�B�O�>�K���P�H�K�D�B�G�@�


���
 �,�G�<�>�M�A�>�;�H�H�M�E�H�:�=�>�K��̂L�=�K�B�O�>�K�L�:�K�>�I�K�H�I�>�K�E�R�B�G�L�M�:�E�E�>�=���M�A�>�@�K�>�>�G�)�"�! �L�A�H�N�E�=�;�>�;�E�B�G�D�B�G�@�B�G�: �=�H�N�;�E�>�A�>�:�K�M���;�>�:�M
�I�:�M�M�>�K�G���:�G�=�M�A�>�K�>�L�A�H�N�E�=�;�>�:�G�>�G�M�K�R�?�H�K�M�A�>�;�H�H�M�E�H�:�=�>�K�B�G�M�A�>�\�-�H�K�M�L��� �,�* �� �)�-�1���]�E�B�L�M�H�?�R�H�N�K�<�H�F�I�N�M�>�K��̂L�!�>�O�B�<�>
�*�:�G�:�@�>�K�


���
 �$�H�M�H�M�A�>�P�B�G�=�H�P�M�B�M�E�>�=�\�#�B�K�F�P�:�K�>�2�I�@�K�:�=�>�]�M�A�:�M�M�A�>�*�:�>�L�M�K�H� �H�G�M�K�H�E� �>�G�M�>�K�H�I�>�G�>�=�
� �E�B�<�D�M�A�>�\���K�H�P�L�>�Y�]
�;�N�M�M�H�G���:�G�=���L�>�E�>�<�M���M�A�>���?�B�K�F�P�:�K�>���?�B�E�>���R�H�N���=�H�P�G�E�H�:�=�>�=�


���
 �0�>�E�>�<�M�M�A�>� �,�* �I�H�K�M�<�H�K�K�>�L�I�H�G�=�B�G�@�M�H�M�A�>�;�H�H�M�E�H�:�=�>�K�
�&�?�R�H�N�=�H�G�^�M�D�G�H�P�P�A�B�<�A� �,�* �I�H�K�M�M�H�L�>�E�>�<�M���@�H�M�H�M�A�>
�!�>�O�B�<�>���*�:�G�:�@�>�K���:�G�=���E�H�H�D���B�G���M�A�>���\�-�H�K�M�L����� �,�*�������)�-�1���]���L�>�<�M�B�H�G�


���
 � �E�B�<�D�M�A�>�\�-�K�H�@�K�:�F�]�;�N�M�M�H�G�
�6�H�N�P�B�E�E�L�>�>�: �F�>�L�L�:�@�>�P�:�K�G�B�G�@�R�H�N�M�A�:�M�R�H�N�K�=�>�O�B�<�>�^�L�?�B�K�F�P�:�K�>�B�L�:�;�H�N�M�M�H�;�>
�>�K�:�L�>�=���:�G�=���:�L�D�B�G�@���R�H�N���B�?���R�H�N���:�K�>���L�N�K�>���R�H�N���P�:�G�M���M�H���I�K�H�<�>�>�=�����<�E�B�<�D���6�>�L�


�����
 �&�M�P�B�E�E�M�:�D�>�: �?�>�P�L�>�<�H�G�=�L�M�H�>�K�:�L�>�M�A�>�*�:�>�L�M�K�H�^�L�>�Q�B�L�M�B�G�@�?�B�K�F�P�:�K�>�:�G�=�E�H�:�=�M�A�>�G�>�P�?�B�K�F�P�:�K�>�
Do not
disconnect the Maestro during the upgrade.

�����
 �,�G�<�>�M�A�>�N�I�@�K�:�=�>�B�L�<�H�F�I�E�>�M�>���M�A�>�#�B�K�F�P�:�K�>�2�I�@�K�:�=�>�P�B�G�=�H�P�P�B�E�E�<�E�H�L�>���M�A�>�*�:�>�L�M�K�H�P�B�E�E�=�B�L�<�H�G�G�>�<�M�?�K�H�F
�R�H�N�K�<�H�F�I�N�M�>�K�H�G�<�>�:�@�:�B�G���:�G�=�B�M�P�B�E�E�K�>�:�I�I�>�:�K�:�L�B�M�P�:�L�;�>�?�H�K�>�
�&�?�M�A�>�K�>�B�L�H�G�E�R�H�G�>�*�:�>�L�M�K�H�I�E�N�@�@�>�=�B�G�M�H�R�H�N�K
�<�H�F�I�N�M�>�K���M�A�>�*�:�>�L�M�K�H� �H�G�M�K�H�E� �>�G�M�>�K�P�B�E�E�<�H�G�G�>�<�M�M�H�B�M�
� �A�>�<�D�M�A�>�?�B�K�F�P�:�K�>�O�>�K�L�B�H�G�G�N�F�;�>�K�:�G�=�F�:�D�>�L�N�K�>�M�A�:�M�B�M
�G�H�P���B�G�=�B�<�:�M�>�L���M�A�>���E�:�M�>�L�M���O�>�K�L�B�H�G���H�?���M�A�>���?�B�K�F�P�:�K�>�


�&�?���R�H�N���K�N�G���B�G�M�H���I�K�H�;�E�>�F�L���=�N�K�B�G�@���:���?�B�K�F�P�:�K�>���N�I�@�K�:�=�>�����I�E�>�:�L�>contact us[http://www .pololu.com/contact]�?�H�K���:�L�L�B�L�M�:�G�<�>�
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5. Serial Interface
5.a.Serial Settings

�1�A�>�*�:�>�L�M�K�H�A�:�L�M�A�K�>�>�=�B�?�?�>�K�>�G�M�L�>�K�B�:�E�B�G�M�>�K�?�:�<�>�L�
�#�B�K�L�M���B�M�A�:�L�M�A�>TX �:�G�=RX �E�B�G�>�L���P�A�B�<�A�:�E�E�H�P�M�A�>�*�:�>�L�M�K�H�M�H�L�>�G�=
�:�G�=�K�>�<�>�B�O�>�G�H�G���B�G�O�>�K�M�>�=���1�1�)�����Z�� �3���L�>�K�B�:�E�;�R�M�>�L��Section5.b���
�0�>�<�H�G�=�E�R���M�A�>�*�:�>�L�M�K�H�L�A�H�P�L�N�I�:�L�M�P�H�O�B�K�M�N�:�E�L�>�K�B�:�E
�I�H�K�M�L�H�G�: �<�H�F�I�N�M�>�K�B�?�B�M�B�L�<�H�G�G�>�<�M�>�=�O�B�:�2�0���
�,�G�>�H�?�M�A�>�L�>�I�H�K�M�L�B�L�<�:�E�E�>�=�M�A�>Command Port �:�G�=�M�A�>�H�M�A�>�K�B�L�<�:�E�E�>�=
�M�A�>TTL port �
�&�G�4�B�G�=�H�P�L���R�H�N�<�:�G�=�>�M�>�K�F�B�G�>�M�A�>� �,�* �I�H�K�M�G�N�F�;�>�K�L�H�?�M�A�>�L�>�I�H�K�M�L�;�R�E�H�H�D�B�G�@�B�G�R�H�N�K�<�H�F�I�N�M�>�K��̂L
�!�>�O�B�<�>�*�:�G�:�@�>�K�
 �&�G�)�B�G�N�Q���M�A�>� �H�F�F�:�G�=�-�H�K�M�P�B�E�E�N�L�N�:�E�E�R�;�>/dev/ttyACM0�:�G�=�M�A�>�1�1�)�-�H�K�M�P�B�E�E�N�L�N�:�E�E�R�;�>/dev/
ttyACM1�
�1�A�>�L�>�G�N�F�;�>�K�L�F�:�R�;�>�=�B�?�?�>�K�>�G�M�H�G�R�H�N�K�<�H�F�I�N�M�>�K�=�>�I�>�G�=�B�G�@�H�G�A�H�P�F�:�G�R�L�>�K�B�:�E�=�>�O�B�<�>�L�:�K�>�:�<�M�B�O�>�P�A�>�G
�R�H�N�I�E�N�@�B�G�M�A�>�*�:�>�L�M�K�H�
�1�A�B�L�L�>�<�M�B�H�G�>�Q�I�E�:�B�G�L�M�A�>�L�>�K�B�:�E�B�G�M�>�K�?�:�<�>�<�H�G�?�B�@�N�K�:�M�B�H�G�L�H�I�M�B�H�G�L�:�O�:�B�E�:�;�E�>�B�G�M�A�>Serial Settings
�M�:�;���H�?���M�A�>���*�:�>�L�M�K�H��� �H�G�M�K�H�E��� �>�G�M�>�K�


The Serial Settings tab in the Maestro Control Center.
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The USB Dual Port serial mode.

The USB Chained serial mode.

The UART serial mode.

The Maestro can be configured to be in one of three basic serial modes:

USB Dual Port: �&�G�M�A�B�L�F�H�=�>���M�A�>� �H�F�F�:�G�=�-�H�K�M�<�:�G
�;�>�N�L�>�=�M�H�L�>�G�=�<�H�F�F�:�G�=�L�M�H�M�A�>�*�:�>�L�M�K�H�:�G�=�K�>�<�>�B�O�>
�K�>�L�I�H�G�L�>�L�?�K�H�F�B�M�
�1�A�>�;�:�N�=�K�:�M�>�R�H�N�L�>�M�B�G�R�H�N�K�M�>�K�F�B�G�:�E
�I�K�H�@�K�:�F�P�A�>�G�H�I�>�G�B�G�@�M�A�>� �H�F�F�:�G�=�-�H�K�M�B�L�B�K�K�>�E�>�O�:�G�M�

�1�A�>�1�1�)�-�H�K�M�<�:�G�;�>�N�L�>�=�M�H�L�>�G�=�;�R�M�>�L�H�G�M�A�>�1�5�E�B�G�>
�:�G�=�K�>�<�>�B�O�>�;�R�M�>�L�H�G�M�A�>�/�5 �E�B�G�>�
�1�A�>�;�:�N�=�K�:�M�>�R�H�N�L�>�M
�B�G�R�H�N�K�M�>�K�F�B�G�:�E�I�K�H�@�K�:�F�P�A�>�G�H�I�>�G�B�G�@�M�A�>�1�1�)�-�H�K�M
�=�>�M�>�K�F�B�G�>�L�M�A�>�;�:�N�=�K�:�M�>�N�L�>�=�M�H�K�>�<�>�B�O�>�:�G�=�L�>�G�=�;�R�M�>�L
�H�G�/�5 �:�G�=�1�5�
�1�A�B�L�:�E�E�H�P�L�R�H�N�K�<�H�F�I�N�M�>�K�M�H�<�H�G�M�K�H�E�M�A�>
�*�:�>�L�M�K�H�:�G�=�L�B�F�N�E�M�:�G�>�H�N�L�E�R�N�L�>�M�A�>�/�5 �:�G�=�1�5�E�B�G�>�L�:�L
�:���@�>�G�>�K�:�E���I�N�K�I�H�L�>���L�>�K�B�:�E���I�H�K�M���M�A�:�M���<�:�G���<�H�F�F�N�G�B�<�:�M�>���P�B�M�A���H�M�A�>�K���M�R�I�>�L���H�?���1�1�)���L�>�K�B�:�E���=�>�O�B�<�>�L�


USB Chained: �&�G�M�A�B�L�F�H�=�>���M�A�>� �H�F�F�:�G�=�-�H�K�M�B�L
�N�L�>�=�M�H�;�H�M�A�M�K�:�G�L�F�B�M�;�R�M�>�L�H�G�M�A�>�1�5�E�B�G�>�:�G�=�L�>�G�=
�<�H�F�F�:�G�=�L�M�H�M�A�>�*�:�>�L�M�K�H�
�1�A�>�*�:�>�L�M�K�H�^�L�K�>�L�I�H�G�L�>�L
�M�H�M�A�H�L�>�<�H�F�F�:�G�=�L�P�B�E�E�;�>�L�>�G�M�M�H�M�A�>� �H�F�F�:�G�=
�-�H�K�M�;�N�M�G�H�M�M�A�>�1�5�E�B�G�>�
���R�M�>�L�K�>�<�>�B�O�>�=�H�G�M�A�>�/�5
�E�B�G�>�P�B�E�E�;�>�L�>�G�M�M�H�M�A�>� �H�F�F�:�G�=�-�H�K�M�;�N�M�P�B�E�E�G�H�M�;�>
�B�G�M�>�K�I�K�>�M�>�=�:�L�<�H�F�F�:�G�=�;�R�M�>�L�;�R�M�A�>�*�:�>�L�M�K�H�
�1�A�>
�;�:�N�=�K�:�M�>�R�H�N�L�>�M�B�G�R�H�N�K�M�>�K�F�B�G�:�E�I�K�H�@�K�:�F�P�A�>�G
�H�I�>�G�B�G�@�M�A�>� �H�F�F�:�G�=�-�H�K�M�=�>�M�>�K�F�B�G�>�L�M�A�>�;�:�N�=�K�:�M�>
�N�L�>�=�M�H�K�>�<�>�B�O�>�:�G�=�L�>�G�=�;�R�M�>�L�H�G�/�5 �:�G�=�1�5�
�1�A�>
�1�1�)�-�H�K�M�B�L�G�H�M�N�L�>�=�
�1�A�B�L�F�H�=�>�:�E�E�H�P�L�: �L�B�G�@�E�>
� �,�* �I�H�K�M�H�G�R�H�N�K�<�H�F�I�N�M�>�K�M�H�<�H�G�M�K�H�E�F�N�E�M�B�I�E�>�*�:�>�L�M�K�H�L���H�K�: �*�:�>�L�M�K�H�:�G�=�H�M�A�>�K�=�>�O�B�<�>�L�M�A�:�M�A�:�O�>�: �<�H�F�I�:�M�B�;�E�>
�I�K�H�M�H�<�H�E�


UART: �&�G�M�A�B�L�F�H�=�>���M�A�>�1�5�:�G�=�/�5 �E�B�G�>�L�<�:�G�;�>�N�L�>�=
�M�H�L�>�G�=�<�H�F�F�:�G�=�L�M�H�M�A�>�*�:�>�L�M�K�H�:�G�=�K�>�<�>�B�O�>
�K�>�L�I�H�G�L�>�L�?�K�H�F�B�M�
���G�R�;�R�M�>�K�>�<�>�B�O�>�=�H�G�/�5 �P�B�E�E�;�>
�L�>�G�M�M�H�M�A�>� �H�F�F�:�G�=�-�H�K�M���;�N�M�;�R�M�>�L�L�>�G�M�?�K�H�F�M�A�>
� �H�F�F�:�G�=�-�H�K�M�P�B�E�E�;�>�B�@�G�H�K�>�=�
�1�A�>�1�1�)�-�H�K�M�B�L�G�H�M
�N�L�>�=�
�1�A�>�;�:�N�=�K�:�M�>�H�G�1�5 �:�G�=�/�5 �<�:�G�>�B�M�A�>�K�;�>
�:�N�M�H�F�:�M�B�<�:�E�E�R�=�>�M�>�<�M�>�=�;�R�M�A�>�*�:�>�L�M�K�H�P�A�>�G�: ���Q����
�;�R�M�>�B�L�K�>�<�>�B�O�>�=�H�G�/�5���H�K�B�M�<�:�G�;�>�L�>�M�M�H�: �?�B�Q�>�=�O�:�E�N�>
�L�I�>�<�B�?�B�>�=�B�G�;�B�M�L�I�>�K�L�>�<�H�G�=���;�I�L���
�1�A�B�L�F�H�=�>�:�E�E�H�P�L
�R�H�N�M�H�<�H�G�M�K�H�E�M�A�>�*�:�>�L�M�K�H���:�G�=�L�>�G�=�;�R�M�>�L�M�H�: �L�>�K�B�:�E
�I�K�H�@�K�:�F���H�G���M�A�>���<�H�F�I�N�M�>�K�����N�L�B�G�@���:���F�B�<�K�H�<�H�G�M�K�H�E�E�>�K���H�K���H�M�A�>�K���1�1�)���L�>�K�B�:�E���=�>�O�B�<�>�


Other serial settings:

Enable CRC: �&�?�<�A�>�<�D�>�=���M�A�>�*�:�>�L�M�K�H�P�B�E�E�K�>�J�N�B�K�>�: �<�R�<�E�B�<�K�>�=�N�G�=�:�G�<�R�<�A�>�<�D��� �/� �� �;�R�M�>�:�M�M�A�>�>�G�=�H�?�>�O�>�K�R�L�>�K�B�:�E
�<�H�F�F�:�G�=���>�Q�<�>�I�M���M�A�>���*�B�G�B���0�0� ���<�H�F�F�:�G�=�����L�>�>Section 5.d���


DeviceNumber: �1�A�B�L�B�L�M�A�>�=�>�O�B�<�>�G�N�F�;�>�K�����Z���������M�A�:�M�B�L�N�L�>�=�M�H�:�=�=�K�>�L�L�M�A�B�L�=�>�O�B�<�>�B�G�-�H�E�H�E�N�-�K�H�M�H�<�H�E�<�H�F�F�:�G�=�L�

�1�A�B�L���L�>�M�M�B�G�@���B�L���N�L�>�?�N�E���P�A�>�G���N�L�B�G�@���M�A�>���*�:�>�L�M�K�H���P�B�M�A���H�M�A�>�K���=�>�O�B�<�>�L���B�G���:���=�:�B�L�R���<�A�:�B�G�>�=���<�H�G�?�B�@�N�K�:�M�B�H�G�����L�>�>Section 5.g���


Mini SSCoffset: �1�A�B�L�I�:�K�:�F�>�M�>�K�=�>�M�>�K�F�B�G�>�L�P�A�B�<�A�L�>�K�O�H�G�N�F�;�>�K�L�M�A�>�=�>�O�B�<�>�P�B�E�E�K�>�L�I�H�G�=�M�H�B�G�M�A�>�*�B�G�B�0�0� �I�K�H�M�H�<�H�E
���L�>�>Section 5.e���


Timeout: �1�A�B�L�I�:�K�:�F�>�M�>�K�L�I�>�<�B�?�B�>�L�M�A�>�=�N�K�:�M�B�H�G�;�>�?�H�K�>�P�A�B�<�A�: Serial timeout�>�K�K�H�K�P�B�E�E�H�<�<�N�K�
�1�A�B�L�>�K�K�H�K�<�:�G�;�>�N�L�>�=
�:�L�: �L�:�?�>�M�R�F�>�:�L�N�K�>�M�H�>�G�L�N�K�>�M�A�:�M�R�H�N�K�L�>�K�O�H�L�:�G�=�=�B�@�B�M�:�E�H�N�M�I�N�M�L�@�H�;�:�<�D�M�H�M�A�>�B�K�=�>�?�:�N�E�M�L�M�:�M�>�L�P�A�>�G�>�O�>�K�M�A�>�L�H�?�M�P�:�K�>
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�L�>�G�=�B�G�@�<�H�F�F�:�G�=�L�M�H�M�A�>�*�:�>�L�M�K�H�L�M�H�I�L�P�H�K�D�B�G�@�
�1�A�>�L�>�K�B�:�E�M�B�F�>�H�N�M�>�K�K�H�K�P�B�E�E�H�<�<�N�K�P�A�>�G�>�O�>�K�G�H�O�:�E�B�=�L�>�K�B�:�E�<�H�F�F�:�G�=�L
���H�K�J�N�:�E�B�?�R�B�G�@�G�:�M�B�O�>�2�0�� �<�H�F�F�:�G�=�L���:�K�>�K�>�<�>�B�O�>�=�P�B�M�A�B�G�M�A�>�L�I�>�<�B�?�B�>�=�M�B�F�>�H�N�M�I�>�K�B�H�=�
�� �M�B�F�>�H�N�M�I�>�K�B�H�=�H�?���
����
�=�B�L�:�;�E�>�L�M�A�>�L�>�K�B�:�E�M�B�F�>�H�N�M�>�K�K�H�K�
�1�A�>�K�>�L�H�E�N�M�B�H�G�H�?�M�A�B�L�I�:�K�:�F�>�M�>�K�B�L���
�����L�:�G�=�M�A�>�F�:�Q�B�F�N�F�O�:�E�N�>�:�O�:�B�E�:�;�E�>�B�L�������
�����L�

�1�A�>�G�:�M�B�O�>�2�0�� �<�H�F�F�:�G�=�L�M�A�:�M�J�N�:�E�B�?�R�<�H�K�K�>�L�I�H�G�=�M�H�M�A�>�?�H�E�E�H�P�B�G�@�F�>�M�A�H�=�L�B�G�M�A�>�2�L�<�<�E�:�L�L��setTarget ��setSpeed ��
setAcceleration ��setPwm��disablePWM �� �:�G�=clearErrors �
 �/�N�G�G�B�G�@�M�A�>�*�:�>�L�M�K�H� �H�G�M�K�H�E� �>�G�M�>�K�P�B�E�E�G�H�M�I�K�>�O�>�G�M�M�A�>
�L�>�K�B�:�E���M�B�F�>�H�N�M���>�K�K�H�K���?�K�H�F���H�<�<�N�K�K�B�G�@�����;�N�M���L�>�M�M�B�G�@���M�:�K�@�>�M�L���B�G���M�A�>���0�M�:�M�N�L���M�:�;���H�K���I�E�:�R�B�G�@���:���L�>�J�N�>�G�<�>���P�B�E�E�


Never sleep(ignore USB suspend):���R�=�>�?�:�N�E�M���M�A�>�*�:�>�L�M�K�H�^�L�I�K�H�<�>�L�L�H�K�P�B�E�E�@�H�M�H�L�E�>�>�I�:�G�=�L�M�H�I�:�E�E�H�?�B�M�L�H�I�>�K�:�M�B�H�G�L
�P�A�>�G�>�O�>�K�B�M�=�>�M�>�<�M�L�M�A�:�M�B�M�B�L�H�G�E�R�I�H�P�>�K�>�=�;�R�2�0�� ���G�H�3�&�+�L�N�I�I�E�R���:�G�=�M�A�:�M�M�A�>�2�0�� �A�:�L�>�G�M�>�K�>�=�M�A�>�0�N�L�I�>�G�=�0�M�:�M�>�

�%�H�P�>�O�>�K�����M�A�B�L���;�>�A�:�O�B�H�K���<�:�G���;�>���=�B�L�:�;�E�>�=���;�R���<�A�>�<�D�B�G�@���M�A�>Never sleep�<�A�>�<�D�;�H�Q�


5.b.TTL Serial

�1�A�>�*�:�>�L�M�K�H�^�L�L�>�K�B�:�E�K�>�<�>�B�O�>�E�B�G�>���/�5���<�:�G�K�>�<�>�B�O�>�;�R�M�>�L�P�A�>�G�<�H�G�G�>�<�M�>�=�M�H�: �E�H�@�B�<���E�>�O�>�E���� �M�H���
���Z���3���H�K�\�1�1�)�]�����G�H�G��
�B�G�O�>�K�M�>�=�L�>�K�B�:�E�L�B�@�G�:�E�
�1�A�>�;�R�M�>�L�L�>�G�M�M�H�M�A�>�*�:�>�L�M�K�H�H�G�/�5 �<�:�G�;�>�<�H�F�F�:�G�=�L�M�H�M�A�>�*�:�>�L�M�K�H�H�K�:�G�:�K�;�B�M�K�:�K�R�L�M�K�>�:�F
�H�?�=�:�M�:�M�A�:�M�M�A�>�*�:�>�L�M�K�H�I�:�L�L�>�L�H�G�M�H�: �<�H�F�I�N�M�>�K�O�B�:�M�A�>�2�0�� �I�H�K�M���=�>�I�>�G�=�B�G�@�H�G�P�A�B�<�A�L�>�K�B�:�E�F�H�=�>�M�A�>�*�:�>�L�M�K�H�B�L�B�G
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Diagram of a non-inverted TTL serial byte.
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5.c.Command Protocols
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Compact Protocol
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command byte (with MSB set), any necessary data bytes

�#�H�K���>�Q�:�F�I�E�>�����B�?���P�>���P�:�G�M���M�H���L�>�M���M�A�>���M�:�K�@�>�M���H�?���L�>�K�O�H�������M�H�������������X�L�����P�>���<�H�N�E�=���L�>�G�=���M�A�>���?�H�E�E�H�P�B�G�@���;�R�M�>���L�>�J�N�>�G�<�>��

�B�G���A�>�Q��0x84, 0x00, 0x70, 0x2E
�B�G���=�>�<�B�F�:�E��132, 0, 112, 46

�1�A�>�;�R�M�>���Q�����B�L�M�A�>�0�>�M�1�:�K�@�>�M�<�H�F�F�:�G�=���M�A�>�?�B�K�L�M�=�:�M�:�;�R�M�>���Q�����B�L�M�A�>�L�>�K�O�H�G�N�F�;�>�K�� �:�G�=�M�A�>�E�:�L�M�M�P�H�=�:�M�:�;�R�M�>�L
�<�H�G�M�:�B�G���M�A�>���M�:�K�@�>�M���B�G���N�G�B�M�L���H�?���J�N�:�K�M�>�K���F�B�<�K�H�L�>�<�H�G�=�L�


Pololu Protocol
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�I�:�<�D�>�M���B�L��

0xAA, device number byte, command bytewith MSB cleared, any necessary data bytes

�#�H�K�>�Q�:�F�I�E�>���B�?�P�>�P�:�G�M�M�H�L�>�M�M�A�>�M�:�K�@�>�M�H�?�L�>�K�O�H�� �M�H�������� �X�L�?�H�K�: �*�:�>�L�M�K�H�P�B�M�A�=�>�O�B�<�>�G�N�F�;�>�K�������P�>�<�H�N�E�=�L�>�G�=�M�A�>
�?�H�E�E�H�P�B�G�@���;�R�M�>���L�>�J�N�>�G�<�>��

�B�G���A�>�Q��0xAA, 0x0C, 0x04, 0x00, 0x70, 0x2E
�B�G���=�>�<�B�F�:�E��170, 12, 4, 0, 112, 46

�+�H�M�>���M�A�:�M�����Q�������B�L���M�A�>���<�H�F�F�:�G�=�����Q�������P�B�M�A���B�M�L���F�H�L�M���L�B�@�G�B�?�B�<�:�G�M���;�B�M���<�E�>�:�K�>�=�


Mini SSC Protocol

�1�A�>�*�:�>�L�M�K�H�:�E�L�H�K�>�L�I�H�G�=�L�M�H�M�A�>�I�K�H�M�H�<�H�E�N�L�>�=�;�R�M�A�>�*�B�G�B�0�0� �L�>�K�O�H�<�H�G�M�K�H�E�E�>�K�
�1�A�B�L�I�K�H�M�H�<�H�E�:�E�E�H�P�L�R�H�N�M�H�<�H�G�M�K�H�E
�N�I�M�H������ �=�B�?�?�>�K�>�G�M�L�>�K�O�H�L�;�R�<�A�:�B�G�B�G�@�F�N�E�M�B�I�E�>�L�>�K�O�H�<�H�G�M�K�H�E�E�>�K�L�M�H�@�>�M�A�>�K�
�&�M�H�G�E�R�M�:�D�>�L�M�A�K�>�>�L�>�K�B�:�E�;�R�M�>�L�M�H�L�>�M�M�A�>�M�:�K�@�>�M
�H�?�H�G�>�L�>�K�O�H���L�H�M�A�B�L�I�K�H�M�H�<�H�E�B�L�@�H�H�=�B�?�R�H�N�G�>�>�=�M�H�L�>�G�=�F�:�G�R�<�H�F�F�:�G�=�L�K�:�I�B�=�E�R�
�1�A�>�*�B�G�B�0�0� �I�K�H�M�H�<�H�E�B�L�M�H�M�K�:�G�L�F�B�M
���Q�#�#�������� �B�G�=�>�<�B�F�:�E���:�L�M�A�>�?�B�K�L�M���<�H�F�F�:�G�=���;�R�M�>���?�H�E�E�H�P�>�=�;�R�: �L�>�K�O�H�G�N�F�;�>�K�;�R�M�>���:�G�=�M�A�>�G�M�A�>�����;�B�M�L�>�K�O�H�M�:�K�@�>�M
�;�R�M�>�
���1�A�>�K�>�?�H�K�>�����M�A�>���<�H�F�F�:�G�=���I�:�<�D�>�M���B�L��

0xFF, servo number byte, servo target byte

�#�H�K�>�Q�:�F�I�E�>���B�?�P�>�P�:�G�M�>�=�M�H�L�>�M�M�A�>�M�:�K�@�>�M�H�?�L�>�K�O�H�� �M�H�B�M�L���<�H�G�?�B�@�N�K�:�;�E�>���G�>�N�M�K�:�E�I�H�L�B�M�B�H�G���P�>�<�H�N�E�=�L�>�G�=�M�A�>�?�H�E�E�H�P�B�G�@
�;�R�M�>���L�>�J�N�>�G�<�>��

�B�G���A�>�Q��0xFF, 0x00, 0x7F
�B�G���=�>�<�B�F�:�E��255, 0, 127

�1�A�>���*�:�>�L�M�K�H���<�:�G���;�>���<�H�G�?�B�@�N�K�>�=���M�H���K�>�L�I�H�G�=���M�H���:�G�R���<�H�G�M�B�@�N�H�N�L���;�E�H�<�D���H�?���*�B�G�B���0�0� ���L�>�K�O�H���G�N�F�;�>�K�L���?�K�H�F�������M�H���������


�1�A�>�*�:�>�L�M�K�H�B�=�>�G�M�B�?�B�>�L�M�A�>�-�H�E�H�E�N��� �H�F�I�:�<�M���:�G�=�*�B�G�B���0�0� �I�K�H�M�H�<�H�E�L�H�G�M�A�>�?�E�R���R�H�N�=�H�G�H�M�G�>�>�=�M�H�N�L�>�: �<�H�G�?�B�@�N�K�:�M�B�H�G
�I�:�K�:�F�>�M�>�K���M�H���B�=�>�G�M�B�?�R���P�A�B�<�A���I�K�H�M�H�<�H�E���R�H�N���:�K�>���N�L�B�G�@�����:�G�=���R�H�N���<�:�G���?�K�>�>�E�R���F�B�Q���<�H�F�F�:�G�=�L���B�G���M�A�>���M�A�K�>�>���I�K�H�M�H�<�H�E�L�


5.d.Cyclic Redundancy Check (CRC) Error Detection

�#�H�K�<�>�K�M�:�B�G�:�I�I�E�B�<�:�M�B�H�G�L���O�>�K�B�?�R�B�G�@�M�A�>�B�G�M�>�@�K�B�M�R�H�?�M�A�>�=�:�M�:�R�H�N�:�K�>�L�>�G�=�B�G�@�:�G�=�K�>�<�>�B�O�B�G�@�<�:�G�;�>�O�>�K�R�B�F�I�H�K�M�:�G�M�
���>�<�:�N�L�>
�H�?�M�A�B�L���M�A�>�*�:�>�L�M�K�H�A�:�L�H�I�M�B�H�G�:�E�����;�B�M�<�R�<�E�B�<�K�>�=�N�G�=�:�G�<�R�<�A�>�<�D�B�G�@���P�A�B�<�A�B�L�L�B�F�B�E�:�K�M�H�: �<�A�>�<�D�L�N�F�;�N�M�F�H�K�>�K�H�;�N�L�M�:�L�B�M
�<�:�G���=�>�M�>�<�M���>�K�K�H�K�L���M�A�:�M���P�H�N�E�=���G�H�M���:�?�?�>�<�M���:���<�A�>�<�D�L�N�F�����L�N�<�A���:�L���:�G���>�Q�M�K�:���S�>�K�H���;�R�M�>���H�K���;�R�M�>�L���H�N�M���H�?���H�K�=�>�K�


� �R�<�E�B�<�K�>�=�N�G�=�:�G�<�R�<�A�>�<�D�B�G�@�<�:�G�;�>�>�G�:�;�E�>�=�;�R�<�A�>�<�D�B�G�@�M�A�>�\�"�G�:�;�E�>� �/� �] �<�A�>�<�D�;�H�Q�B�G�M�A�>�\�0�>�K�B�:�E�0�>�M�M�B�G�@�L�]�M�:�;�H�?�M�A�>
�*�:�>�L�M�K�H� �H�G�M�K�H�E� �>�G�M�>�K�:�I�I�E�B�<�:�M�B�H�G�
�&�G� �/� �F�H�=�>���M�A�>�*�:�>�L�M�K�H�>�Q�I�>�<�M�L�:�G�>�Q�M�K�:�;�R�M�>�M�H�;�>�:�=�=�>�=�H�G�M�H�M�A�>�>�G�=�H�?�>�O�>�K�R
�<�H�F�F�:�G�=�I�:�<�D�>�M���>�Q�<�>�I�M�*�B�G�B�0�0� �<�H�F�F�:�G�=�I�:�<�D�>�M�L���
�1�A�>�F�H�L�M���L�B�@�G�B�?�B�<�:�G�M�;�B�M�H�?�M�A�B�L�;�R�M�>�F�N�L�M�;�>�<�E�>�:�K�>�=���:�G�=�M�A�>
�L�>�O�>�G�E�>�:�L�M���L�B�@�G�B�?�B�<�:�G�M�;�B�M�L�F�N�L�M�;�>�M�A�>�����;�B�M� �/� �?�H�K�M�A�:�M�I�:�<�D�>�M�
�&�?�M�A�B�L� �/� �;�R�M�>�B�L�B�G�<�H�K�K�>�<�M���M�A�>�*�:�>�L�M�K�H�P�B�E�E�L�>�M�M�A�>
SerialCRCerror �;�B�M�B�G�M�A�>�>�K�K�H�K�K�>�@�B�L�M�>�K�:�G�=�B�@�G�H�K�>�M�A�>�<�H�F�F�:�G�=�
�1�A�>�*�:�>�L�M�K�H�=�H�>�Lnot �:�I�I�>�G�=�: � �/� �;�R�M�>�M�H�M�A�>�=�:�M�:
�B�M���M�K�:�G�L�F�B�M�L���B�G���K�>�L�I�H�G�L�>���M�H���L�>�K�B�:�E���<�H�F�F�:�G�=�L�


�� �=�>�M�:�B�E�>�=�:�<�<�H�N�G�M�H�?�A�H�P�<�R�<�E�B�<�K�>�=�N�G�=�:�G�<�R�<�A�>�<�D�B�G�@�P�H�K�D�L�B�L�;�>�R�H�G�=�M�A�>�L�<�H�I�>�H�?�M�A�B�L�=�H�<�N�F�>�G�M���;�N�M�R�H�N�<�:�G�?�B�G�=
�: �P�>�:�E�M�A�H�?�B�G�?�H�K�F�:�M�B�H�G�N�L�B�G�@Wikipedia [http://en.wikipedia.org/wiki/ Cyclic_redundancy_check]�
 �1�A�>� �/� �<�H�F�I�N�M�:�M�B�H�G�B�L
�;�:�L�B�<�:�E�E�R�: �<�:�K�K�R�E�>�L�L�E�H�G�@�=�B�O�B�L�B�H�G�H�?�: � �/� �\�I�H�E�R�G�H�F�B�:�E�]�����Q�������B�G�M�H�R�H�N�K�F�>�L�L�:�@�>���>�Q�I�K�>�L�L�>�=�:�L�: �<�H�G�M�B�G�N�H�N�L�L�M�K�>�:�F
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�H�?�;�B�M�L�����P�A�>�K�>�:�E�E�R�H�N�<�:�K�>�:�;�H�N�M�B�L�M�A�>�K�>�F�:�B�G�=�>�K�
�1�A�>�*�:�>�L�M�K�H�N�L�>�L� �/� ������ �P�A�B�<�A�F�>�:�G�L�B�M�N�L�>�L�:�G�����;�B�M�I�H�E�R�G�H�F�B�:�E
�:�G�=���:�L�: �K�>�L�N�E�M���I�K�H�=�N�<�>�L�: �����;�B�M�K�>�F�:�B�G�=�>�K�
�1�A�B�L�K�>�F�:�B�G�=�>�K�B�L�M�A�>�E�H�P�>�K�� �;�B�M�L�H�?�M�A�>� �/� �;�R�M�>�R�H�N�M�:�<�D�H�G�M�H�M�A�>�>�G�=�H�?
�R�H�N�K���<�H�F�F�:�G�=���I�:�<�D�>�M�L�


�1�A�>� �/� �B�F�I�E�>�F�>�G�M�>�=�H�G�M�A�>�*�:�>�L�M�K�H�B�L�M�A�>�L�:�F�>�:�L�M�A�>�H�G�>�H�G�M�A�>jrk [http://www .pololu.com/catalog/

product/1392] �:�G�=qik [http://www .pololu.com/catalog/product/1110] �F�H�M�H�K�<�H�G�M�K�H�E�E�>�K�;�N�M�=�B�?�?�>�K�L�?�K�H�F�M�A�:�M�H�G
�M�A�>TReX [http://www .pololu.com/catalog/product/777] �F�H�M�H�K�<�H�G�M�K�H�E�E�>�K�
�&�G�L�M�>�:�=�H�?�;�>�B�G�@�=�H�G�>�*�0�� �?�B�K�L�M���M�A�>
�<�H�F�I�N�M�:�M�B�H�G�B�L�I�>�K�?�H�K�F�>�=�)�0�� �?�B�K�L�M�M�H�F�:�M�<�A�M�A�>�H�K�=�>�K�B�G�P�A�B�<�A�M�A�>�;�B�M�L�:�K�>�M�K�:�G�L�F�B�M�M�>�=�H�O�>�K�M�A�>
�L�>�K�B�:�E�E�B�G�>�
�&�G�L�M�:�G�=�:�K�=�;�B�G�:�K�R�G�H�M�:�M�B�H�G���M�A�>�G�N�F�;�>�K���Q�����B�L�P�K�B�M�M�>�G�:�L�����������������
�%�H�P�>�O�>�K���M�A�>�;�B�M�L�:�K�>
�M�K�:�G�L�F�B�M�M�>�=�B�G�M�A�B�L�H�K�=�>�K�����������������������������������L�H�P�>�P�B�E�E�P�K�B�M�>�B�M�:�L���������������� �M�H�<�:�K�K�R�H�N�M�M�A�>�<�H�F�I�N�M�:�M�B�H�G
�;�>�E�H�P�


�1�A�>��� �/� �������:�E�@�H�K�B�M�A�F���B�L���:�L���?�H�E�E�H�P�L��

���
 �"�Q�I�K�>�L�L�R�H�N�K�����;�B�M� �/� ���� �I�H�E�R�G�H�F�B�:�E�:�G�=�F�>�L�L�:�@�>�B�G�;�B�G�:�K�R�� �)�0�� �?�B�K�L�M�
�1�A�>�I�H�E�R�G�H�F�B�:�E0x91 �B�L�P�K�B�M�M�>�G�:�L
10001001�


���
 ���=�=�������S�>�K�H�L���M�H���M�A�>���>�G�=���H�?���R�H�N�K���F�>�L�L�:�@�>�


���
 �4�K�B�M�>�R�H�N�K� �/� ���� �I�H�E�R�G�H�F�B�:�E�N�G�=�>�K�G�>�:�M�A�M�A�>�F�>�L�L�:�@�>�L�H�M�A�:�M�M�A�>�)�0�� �H�?�R�H�N�K�I�H�E�R�G�H�F�B�:�E�B�L�=�B�K�>�<�M�E�R�;�>�E�H�P
�M�A�>���)�0�����H�?���R�H�N�K���F�>�L�L�:�@�>�


���
 �&�?�M�A�>�)�0�� �H�?�R�H�N�K� �/� ���� �B�L�:�E�B�@�G�>�=�N�G�=�>�K�: �����5�,�/ �M�A�>� �/� ���� �P�B�M�A�M�A�>�F�>�L�L�:�@�>�M�H�@�>�M�: �G�>�P�F�>�L�L�:�@�>���B�?�M�A�>
�)�0�����H�?���R�H�N�K��� �/� �������B�L���:�E�B�@�G�>�=���N�G�=�>�K���:���������=�H���G�H�M�A�B�G�@�


���
 �0�A�B�?�M�R�H�N�K� �/� ���� �K�B�@�A�M�H�G�>�;�B�M�
�&�?�:�E�E�� �;�B�M�L�H�?�R�H�N�K� �/� ���� �I�H�E�R�G�H�F�B�:�E�L�M�B�E�E�E�B�G�>�N�I�N�G�=�>�K�G�>�:�M�A�F�>�L�L�:�@�>�;�B�M�L���@�H
�;�:�<�D���M�H���L�M�>�I�����


���
 �4�A�:�M�^�L�E�>�?�M�H�?�R�H�N�K�F�>�L�L�:�@�>�B�L�G�H�P�R�H�N�K� �/� ���� �K�>�L�N�E�M���M�K�:�G�L�F�B�M�M�A�>�L�>�L�>�O�>�G�;�B�M�L�:�L�R�H�N�K� �/� �;�R�M�>�P�A�>�G�M�:�E�D�B�G�@
�M�H���M�A�>���*�:�>�L�M�K�H���P�B�M�A��� �/� ���>�G�:�;�E�>�=���


�&�?�R�H�N�A�:�O�>�G�>�O�>�K�>�G�<�H�N�G�M�>�K�>�=� �/� �L �;�>�?�H�K�>���M�A�B�L�I�K�H�;�:�;�E�R�L�H�N�G�=�L�: �E�H�M�F�H�K�>�<�H�F�I�E�B�<�:�M�>�=�M�A�:�G�B�M�K�>�:�E�E�R�B�L�
�1�A�>�?�H�E�E�H�P�B�G�@
�>�Q�:�F�I�E�>�L�A�H�P�L�M�A�:�M�M�A�>� �/� ���� �<�:�E�<�N�E�:�M�B�H�G�B�L�G�H�M�M�A�:�M�=�B�?�?�B�<�N�E�M�
�#�H�K�M�A�>�>�Q�:�F�I�E�>���P�>�P�B�E�E�N�L�>�: �M�P�H���;�R�M�>�L�>�J�N�>�G�<�>��0x83,
0x01�


Steps 1 & 2 (write as binary, least significant bit first, 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 | | | |
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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

�0�H���M�A�>���?�N�E�E���<�H�F�F�:�G�=���I�:�<�D�>�M���P�>���P�H�N�E�=���L�>�G�=���P�B�M�A��� �/� ���>�G�:�;�E�>�=���B�L��0x83, 0x01, 0x17�


5.e.Serial Servo Commands
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Set Target (Pololu/Compact protocol)

� �H�F�I�:�<�M���I�K�H�M�H�<�H�E��0x84, channel number, target low bits, target high bits
�-�H�E�H�E�N���I�K�H�M�H�<�H�E��0xAA, device number, 0x04, channel number, target low bits, target high bits
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serialBytes[0] = 0x84; // Command byte: Set Target.
serialBytes[1] = channel; // First data byte holds channel number.
serialBytes[2] = target & 0x7F; // Second byte holds the lower 7 bits of target.
serialBytes[3] = (target >> 7) & 0x7F;   // Third data byte holds the bits 7-13 of target.
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Set Target (Mini SSC protocol)

�*�B�G�B���0�0� ���I�K�H�M�H�<�H�E��0xFF, channel address, 8-bit target
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Set Multiple Targets (Mini Maestro 12, 18, and 24 only)

� �H�F�I�:�<�M�I�K�H�M�H�<�H�E��0x9F, number of targets,first channelnumber, first target low bits, first target high bits, second
target low bits, second target high bits, É
�-�H�E�H�E�N�I�K�H�M�H�<�H�E��0xAA, devicenumber, 0x1F, number of targets, first channel number, first target low bits, first
target high bits, second target low bits, second target high bits, É
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Set Speed

� �H�F�I�:�<�M���I�K�H�M�H�<�H�E��0x87, channel number, speed low bits, speed high bits
�-�H�E�H�E�N���I�K�H�M�H�<�H�E��0xAA, device number, 0x07, channel number, speed low bits, speed high bits
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�1�A�>���L�I�>�>�=���L�>�M�M�B�G�@���A�:�L���G�H���>�?�?�>�<�M���H�G���<�A�:�G�G�>�E�L���<�H�G�?�B�@�N�K�>�=���:�L���B�G�I�N�M�L���H�K���=�B�@�B�M�:�E���H�N�M�I�N�M�L�


Set Acceleration

� �H�F�I�:�<�M���I�K�H�M�H�<�H�E��0x89, channel number, acceleration low bits, acceleration high bits
�-�H�E�H�E�N���I�K�H�M�H�<�H�E��0xAA, device number, 0x09, channel number, acceleration low bits, acceleration high bits

�1�A�B�L�<�H�F�F�:�G�=�E�B�F�B�M�L�M�A�>acceleration�H�?�: �L�>�K�O�H�<�A�:�G�G�>�E�^�L�H�N�M�I�N�M�
�1�A�>�:�<�<�>�E�>�K�:�M�B�H�G�E�B�F�B�M�B�L�: �O�:�E�N�>�?�K�H�F�� �M�H������ �B�G
�N�G�B�M�L�H�?�����
�����c�L���������� �F�L���������� �F�L�����>�Q�<�>�I�M�B�G�L�I�>�<�B�:�E�<�:�L�>�L���L�>�>Section4.e���
�� �O�:�E�N�>�H�?�� �<�H�K�K�>�L�I�H�G�=�L�M�H�G�H�:�<�<�>�E�>�K�:�M�B�H�G
�E�B�F�B�M�
���G�:�<�<�>�E�>�K�:�M�B�H�G�E�B�F�B�M�<�:�N�L�>�L�M�A�>�L�I�>�>�=�H�?�: �L�>�K�O�H�M�H�L�E�H�P�E�R�K�:�F�I�N�I�N�G�M�B�E�B�M�K�>�:�<�A�>�L�M�A�>�F�:�Q�B�F�N�F�L�I�>�>�=���M�A�>�G
�M�H�K�:�F�I�=�H�P�G�:�@�:�B�G�:�Lposition�:�I�I�K�H�:�<�A�>�Ltarget���K�>�L�N�E�M�B�G�@�B�G�: �K�>�E�:�M�B�O�>�E�R�L�F�H�H�M�A�F�H�M�B�H�G�?�K�H�F�H�G�>�I�H�B�G�M�M�H�:�G�H�M�A�>�K�

�4�B�M�A�:�<�<�>�E�>�K�:�M�B�H�G�:�G�=�L�I�>�>�=�E�B�F�B�M�L���H�G�E�R�: �?�>�P�M�:�K�@�>�M�L�>�M�M�B�G�@�L�:�K�>�K�>�J�N�B�K�>�=�M�H�F�:�D�>�G�:�M�N�K�:�E���E�H�H�D�B�G�@�F�H�M�B�H�G�L�M�A�:�M�P�H�N�E�=
�H�M�A�>�K�P�B�L�>���;�>���J�N�B�M�>���<�H�F�I�E�B�<�:�M�>�=���M�H���I�K�H�=�N�<�>�
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���M�M�A�>�F�B�G�B�F�N�F�:�<�<�>�E�>�K�:�M�B�H�G�L�>�M�M�B�G�@�H�?���� �M�A�>�L�>�K�O�H�H�N�M�I�N�M�M�:�D�>�L�:�;�H�N�M�� �L�>�<�H�G�=�L�M�H�F�H�O�>�L�F�H�H�M�A�E�R�?�K�H�F�: �M�:�K�@�>�M�H�?
�� �F�L���M�H���:���M�:�K�@�>�M���H�?�����F�L�


�1�A�>���:�<�<�>�E�>�K�:�M�B�H�G���L�>�M�M�B�G�@���A�:�L���G�H���>�?�?�>�<�M���H�G���<�A�:�G�G�>�E�L���<�H�G�?�B�@�N�K�>�=���:�L���B�G�I�N�M�L���H�K���=�B�@�B�M�:�E���H�N�M�I�N�M�L�


Set PWM (Mini Maestro 12, 18, and 24 only)

� �H�F�I�:�<�M���I�K�H�M�H�<�H�E��0x8A, on time low bits, on time high bits, period low bits, period high bits
�-�H�E�H�E�N���I�K�H�M�H�<�H�E��0xAA, device number, 0x0A, on time low bits, on time high bits, period low bits, period high bits

�1�A�B�L�<�H�F�F�:�G�=�L�>�M�L�M�A�>�-�4�* �H�N�M�I�N�M�M�H�M�A�>�L�I�>�<�B�?�B�>�=�H�G�M�B�F�>�:�G�=�I�>�K�B�H�=���B�G�N�G�B�M�L�H�?���������c�L�
�1�A�>�H�G�M�B�F�>�:�G�=�I�>�K�B�H�=
�:�K�>�;�H�M�A�>�G�<�H�=�>�=�P�B�M�A�� �;�B�M�L�I�>�K�;�R�M�>�B�G�M�A�>�L�:�F�>�P�:�R�:�L�M�A�>�M�:�K�@�>�M�B�G�<�H�F�F�:�G�=���Q�������:�;�H�O�>�
�#�H�K�F�H�K�>�B�G�?�H�K�F�:�M�B�H�G�H�G
�-�4�*�����L�>�>Section 4.a�
���1�A�>���-�4�*���H�N�M�I�N�M���B�L���G�H�M���:�O�:�B�E�:�;�E�>���H�G���M�A�>���*�B�<�K�H���*�:�>�L�M�K�H�


Get Position

� �H�F�I�:�<�M���I�K�H�M�H�<�H�E��0x90, channel number
�-�H�E�H�E�N���I�K�H�M�H�<�H�E��0xAA, device number, 0x10, channel number
�/�>�L�I�H�G�L�>�����I�H�L�B�M�B�H�G���E�H�P�������;�B�M�L�����I�H�L�B�M�B�H�G���A�B�@�A�������;�B�M�L

�1�A�B�L�<�H�F�F�:�G�=�:�E�E�H�P�L�M�A�>�=�>�O�B�<�>�<�H�F�F�N�G�B�<�:�M�B�G�@�P�B�M�A�M�A�>�*�:�>�L�M�K�H�M�H�@�>�M�M�A�>position�O�:�E�N�>�H�?�: �<�A�:�G�G�>�E�
�1�A�>�I�H�L�B�M�B�H�G
�B�L���L�>�G�M���:�L���:���M�P�H���;�R�M�>���K�>�L�I�H�G�L�>���B�F�F�>�=�B�:�M�>�E�R���:�?�M�>�K���M�A�>���<�H�F�F�:�G�=���B�L���K�>�<�>�B�O�>�=�


�&�?�M�A�>�L�I�>�<�B�?�B�>�=�<�A�:�G�G�>�E�B�L�<�H�G�?�B�@�N�K�>�=�:�L�: �L�>�K�O�H���M�A�B�L�I�H�L�B�M�B�H�G�O�:�E�N�>�K�>�I�K�>�L�>�G�M�L�M�A�>�<�N�K�K�>�G�M�I�N�E�L�>�P�B�=�M�A�M�A�:�M�M�A�>�*�:�>�L�M�K�H
�B�L�M�K�:�G�L�F�B�M�M�B�G�@�H�G�M�A�>�<�A�:�G�G�>�E���K�>�?�E�>�<�M�B�G�@�M�A�>�>�?�?�>�<�M�L�H�?�:�G�R�I�K�>�O�B�H�N�L�<�H�F�F�:�G�=�L���L�I�>�>�=�:�G�=�:�<�<�>�E�>�K�:�M�B�H�G�E�B�F�B�M�L���H�K�L�<�K�B�I�M�L
�K�N�G�G�B�G�@���H�G���M�A�>���*�:�>�L�M�K�H�


�&�?�M�A�>�<�A�:�G�G�>�E�B�L�<�H�G�?�B�@�N�K�>�=�:�L�: �=�B�@�B�M�:�E�H�N�M�I�N�M���: �I�H�L�B�M�B�H�G�O�:�E�N�>�E�>�L�L�M�A�:�G�������� �F�>�:�G�L�M�A�>�*�:�>�L�M�K�H�B�L�=�K�B�O�B�G�@�M�A�>�E�B�G�>�E�H�P��
�P�A�B�E�>���:���I�H�L�B�M�B�H�G���O�:�E�N�>���H�?�������������H�K���@�K�>�:�M�>�K���F�>�:�G�L���M�A�>���*�:�>�L�M�K�H���B�L���=�K�B�O�B�G�@���M�A�>���E�B�G�>���A�B�@�A�


�&�?�M�A�>�<�A�:�G�G�>�E�B�L�<�H�G�?�B�@�N�K�>�=�:�L�:�G�B�G�I�N�M���M�A�>�I�H�L�B�M�B�H�G�K�>�I�K�>�L�>�G�M�L�M�A�>�O�H�E�M�:�@�>�F�>�:�L�N�K�>�=�H�G�M�A�>�<�A�:�G�G�>�E�
�1�A�>�B�G�I�N�M�L�H�G
�<�A�:�G�G�>�E�L���Z���� �:�K�>�:�G�:�E�H�@���M�A�>�B�K�O�:�E�N�>�L�K�:�G�@�>�?�K�H�F�� �M�H�����������K�>�I�K�>�L�>�G�M�B�G�@�O�H�E�M�:�@�>�L�?�K�H�F�� �M�H�� �3�
�1�A�>�B�G�I�N�M�L�H�G�<�A�:�G�G�>�E�L
�����Z�������:�K�>���=�B�@�B�M�:�E�����M�A�>�B�K���O�:�E�N�>�L���:�K�>���>�B�M�A�>�K���>�Q�:�<�M�E�R�������H�K���>�Q�:�<�M�E�R�����������


�+�H�M�>�M�A�:�M�M�A�>�?�H�K�F�:�M�M�B�G�@�H�?�M�A�>�I�H�L�B�M�B�H�G�B�G�M�A�B�L�<�H�F�F�:�G�=�=�B�?�?�>�K�L�?�K�H�F�M�A�>�M�:�K�@�>�M���L�I�>�>�=���:�<�<�>�E�>�K�:�M�B�H�G�?�H�K�F�:�M�M�B�G�@�B�G�M�A�>
�H�M�A�>�K�<�H�F�F�:�G�=�L�
�0�B�G�<�>�M�A�>�K�>�B�L�G�H�K�>�L�M�K�B�<�M�B�H�G�H�G�M�A�>�A�B�@�A�;�B�M���M�A�>�I�H�L�B�M�B�H�G�B�L�?�H�K�F�:�M�M�>�=�:�L�: �L�M�:�G�=�:�K�=�E�B�M�M�E�>���>�G�=�B�:�G�M�P�H��
�;�R�M�>���N�G�L�B�@�G�>�=���B�G�M�>�@�>�K�
���#�H�K���>�Q�:�F�I�E�>�����:���I�H�L�B�M�B�H�G���H�?�������������<�H�K�K�>�L�I�H�G�=�L���M�H���:���K�>�L�I�H�G�L�>�����Q�����������Q�����


�+�H�M�>�M�A�:�M�M�A�>�I�H�L�B�M�B�H�G�O�:�E�N�>�K�>�M�N�K�G�>�=�;�R�M�A�B�L�<�H�F�F�:�G�=�B�L�>�J�N�:�E�M�H�?�H�N�K�M�B�F�>�L�M�A�>�G�N�F�;�>�K�=�B�L�I�E�:�R�>�=�B�G�M�A�>�-�H�L�B�M�B�H�G�;�H�Q
�B�G���M�A�>���0�M�:�M�N�L���M�:�;���H�?���M�A�>���*�:�>�L�M�K�H��� �H�G�M�K�H�E��� �>�G�M�>�K�


Get Moving State

� �H�F�I�:�<�M���I�K�H�M�H�<�H�E��0x93
�-�H�E�H�E�N���I�K�H�M�H�<�H�E��0xAA, device number, 0x13
�/�>�L�I�H�G�L�>�������Q�������B�?���G�H���L�>�K�O�H�L���:�K�>���F�H�O�B�G�@�������Q�������B�?���L�>�K�O�H�L���:�K�>���F�H�O�B�G�@

�1�A�B�L�<�H�F�F�:�G�=�B�L�N�L�>�=�M�H�=�>�M�>�K�F�B�G�>�P�A�>�M�A�>�K�M�A�>�L�>�K�O�H�H�N�M�I�N�M�L�A�:�O�>�K�>�:�<�A�>�=�M�A�>�B�K�M�:�K�@�>�M�L�H�K�:�K�>�L�M�B�E�E�<�A�:�G�@�B�G�@���E�B�F�B�M�>�=
�;�R�L�I�>�>�=�H�K�:�<�<�>�E�>�K�:�M�B�H�G�L�>�M�M�B�G�@�L�
�2�L�B�G�@�M�A�B�L�<�H�F�F�:�G�=�M�H�@�>�M�A�>�K�P�B�M�A�M�A�>�0�>�M�1�:�K�@�>�M�<�H�F�F�:�G�=���R�H�N�<�:�G�B�G�B�M�B�:�M�>�L�>�O�>�K�:�E
�L�>�K�O�H���F�H�O�>�F�>�G�M�L���:�G�=���P�:�B�M���?�H�K���:�E�E���M�A�>���F�H�O�>�F�>�G�M�L���M�H���?�B�G�B�L�A���;�>�?�H�K�>���F�H�O�B�G�@���H�G���M�H���M�A�>���G�>�Q�M���L�M�>�I���H�?���R�H�N�K���I�K�H�@�K�:�F�
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Get Errors

� �H�F�I�:�<�M���I�K�H�M�H�<�H�E��0xA1
�-�H�E�H�E�N���I�K�H�M�H�<�H�E��0xAA, device number, 0x21
�/�>�L�I�H�G�L�>�����>�K�K�H�K���;�B�M�L�������������>�K�K�H�K���;�B�M�L����������

�2�L�>�M�A�B�L�<�H�F�F�:�G�=�M�H�>�Q�:�F�B�G�>�M�A�>�>�K�K�H�K�L�M�A�:�M�M�A�>�*�:�>�L�M�K�H�A�:�L�=�>�M�>�<�M�>�=�
Section4.b �E�B�L�M�L�M�A�>�L�I�>�<�B�?�B�<�>�K�K�H�K�L�M�A�:�M�<�:�G�;�>
�=�>�M�>�<�M�>�=�;�R�M�A�>�*�:�>�L�M�K�H�
�1�A�>�>�K�K�H�K�K�>�@�B�L�M�>�K�B�L�L�>�G�M�:�L�: �M�P�H���;�R�M�>�K�>�L�I�H�G�L�>�B�F�F�>�=�B�:�M�>�E�R�:�?�M�>�K�M�A�>�<�H�F�F�:�G�=�B�L�K�>�<�>�B�O�>�=��
�M�A�>�G�:�E�E�M�A�>�>�K�K�H�K�;�B�M�L�:�K�>�<�E�>�:�K�>�=�
�#�H�K�F�H�L�M�:�I�I�E�B�<�:�M�B�H�G�L�N�L�B�G�@�L�>�K�B�:�E�<�H�G�M�K�H�E���B�M�B�L�: �@�H�H�=�B�=�>�:�M�H�<�A�>�<�D�>�K�K�H�K�L�<�H�G�M�B�G�N�H�N�L�E�R
�:�G�=���M�:�D�>���:�I�I�K�H�I�K�B�:�M�>���:�<�M�B�H�G���B�?���>�K�K�H�K�L���H�<�<�N�K�


Go Home

� �H�F�I�:�<�M���I�K�H�M�H�<�H�E��0xA2
�-�H�E�H�E�N���I�K�H�M�H�<�H�E��0xAA, device number, 0x22

�1�A�B�L�<�H�F�F�:�G�=�L�>�G�=�L�:�E�E�L�>�K�O�H�L�:�G�=�H�N�M�I�N�M�L�M�H�M�A�>�B�K�A�H�F�>�I�H�L�B�M�B�H�G�L���C�N�L�M�:�L�B�?�:�G�>�K�K�H�K�A�:�=�H�<�<�N�K�K�>�=�
�#�H�K�L�>�K�O�H�L�:�G�=
�H�N�M�I�N�M�L���L�>�M���M�H���\�&�@�G�H�K�>�]�����M�A�>���I�H�L�B�M�B�H�G���P�B�E�E���;�>���N�G�<�A�:�G�@�>�=�


Note: �#�H�K�L�>�K�O�H�L�F�:�K�D�>�=�\�,�?�?�]���B�?�R�H�N�>�Q�>�<�N�M�>�: Set Target �<�H�F�F�:�G�=�B�F�F�>�=�B�:�M�>�E�R�:�?�M�>�KGo Home���B�M
�P�B�E�E�:�I�I�>�:�K�M�A�:�M�M�A�>�L�>�K�O�H�B�L�G�H�M�H�;�>�R�B�G�@�L�I�>�>�=�:�G�=�:�<�<�>�E�>�K�:�M�B�H�G�E�B�F�B�M�L�
�&�G�?�:�<�M���:�L�L�H�H�G�:�L�M�A�>�L�>�K�O�H�B�L
�M�N�K�G�>�=�H�?�?���M�A�>�*�:�>�L�M�K�H�A�:�L�G�H�P�:�R�H�?�D�G�H�P�B�G�@�P�A�>�K�>�B�M�B�L���L�H�B�M�P�B�E�E�B�F�F�>�=�B�:�M�>�E�R�F�H�O�>�M�H�:�G�R�G�>�P�M�:�K�@�>�M�

�0�N�;�L�>�J�N�>�G�M���M�:�K�@�>�M���<�H�F�F�:�G�=�L���P�B�E�E���?�N�G�<�M�B�H�G���G�H�K�F�:�E�E�R�


5.f. Serial Script Commands

�1�A�>���*�:�>�L�M�K�H���A�:�L���L�>�O�>�K�:�E���L�>�K�B�:�E���<�H�F�F�:�G�=�L���?�H�K���<�H�G�M�K�H�E�E�B�G�@���M�A�>���>�Q�>�<�N�M�B�H�G���H�?���M�A�>���N�L�>�K���L�<�K�B�I�M�


Stop Script

� �H�F�I�:�<�M���I�K�H�M�H�<�H�E��0xA4
�-�H�E�H�E�N���I�K�H�M�H�<�H�E��0xAA, device number, 0x24

�1�A�B�L���<�H�F�F�:�G�=���<�:�N�L�>�L���M�A�>���L�<�K�B�I�M���M�H���L�M�H�I�����B�?���B�M���B�L���<�N�K�K�>�G�M�E�R���K�N�G�G�B�G�@�


Restart Script at Subroutine

� �H�F�I�:�<�M���I�K�H�M�H�<�H�E��0xA7, subroutine number
�-�H�E�H�E�N���I�K�H�M�H�<�H�E��0xAA, device number, 0x27, subroutine number

�1�A�B�L�<�H�F�F�:�G�=�L�M�:�K�M�L�M�A�>�L�<�K�B�I�M�K�N�G�G�B�G�@�:�M�: �E�H�<�:�M�B�H�G�L�I�>�<�B�?�B�>�=�;�R�M�A�>�L�N�;�K�H�N�M�B�G�>�G�N�F�;�>�K�:�K�@�N�F�>�G�M�
�1�A�>�L�N�;�K�H�N�M�B�G�>�L�:�K�>
�G�N�F�;�>�K�>�=�B�G�M�A�>�H�K�=�>�K�M�A�>�R�:�K�>�=�>�?�B�G�>�=�B�G�R�H�N�K�L�<�K�B�I�M���L�M�:�K�M�B�G�@�P�B�M�A�� �?�H�K�M�A�>�?�B�K�L�M�L�N�;�K�H�N�M�B�G�>�
�1�A�>�?�B�K�L�M�L�N�;�K�H�N�M�B�G�>�B�L
�L�>�G�M�:�L���Q�����?�H�K�M�A�B�L�<�H�F�F�:�G�=���M�A�>�L�>�<�H�G�=�:�L���Q�������>�M�<�
�1�H�?�B�G�=�M�A�>�G�N�F�;�>�K�?�H�K�: �I�:�K�M�B�<�N�E�:�K�L�N�;�K�H�N�M�B�G�>���<�E�B�<�D�M�A�>�\�3�B�>�P
� �H�F�I�B�E�>�=� �H�=�>�Y�]�;�N�M�M�H�G�:�G�=�E�H�H�D�:�M�M�A�>�E�B�L�M�;�>�E�H�P�
 �0�N�;�K�H�N�M�B�G�>�L�N�L�>�=�M�A�B�L�P�:�R�L�A�H�N�E�=�G�H�M�>�G�=�P�B�M�A�M�A�>�/�"�1�2�/�+
�<�H�F�F�:�G�=���L�B�G�<�>�M�A�>�K�>�B�L�G�H�I�E�:�<�>�M�H�K�>�M�N�K�G�M�H�[ �B�G�L�M�>�:�=���M�A�>�R�L�A�H�N�E�=�<�H�G�M�:�B�G�B�G�?�B�G�B�M�>�E�H�H�I�L�H�K�>�G�=�P�B�M�A�: �.�2�&�1
�<�H�F�F�:�G�=�


Restart Script at Subroutine with Parameter

� �H�F�I�:�<�M���I�K�H�M�H�<�H�E��0xA8, subroutine number, parameter low bits, parameter high bits
�-�H�E�H�E�N���I�K�H�M�H�<�H�E��0xAA, device number, 0x28, subroutine number, parameter low bits, parameter high bits

�1�A�B�L�<�H�F�F�:�G�=�B�L�C�N�L�M�E�B�D�>�M�A�>�/�>�L�M�:�K�M�0�<�K�B�I�M�:�M�0�N�;�K�H�N�M�B�G�>�<�H�F�F�:�G�=���>�Q�<�>�I�M�B�M�E�H�:�=�L�: �I�:�K�:�F�>�M�>�K�H�G�M�H�M�A�>�L�M�:�<�D�;�>�?�H�K�>
�L�M�:�K�M�B�G�@���M�A�>���L�N�;�K�H�N�M�B�G�>�
���0�B�G�<�>���=�:�M�:���;�R�M�>�L���<�:�G���H�G�E�R���<�H�G�M�:�B�G�������;�B�M�L���H�?���=�:�M�:�����M�A�>���I�:�K�:�F�>�M�>�K���F�N�L�M���;�>���;�>�M�P�>�>�G�������:�G�=�������������
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Get Script Status

� �H�F�I�:�<�M���I�K�H�M�H�<�H�E��0xAE
�-�H�E�H�E�N���I�K�H�M�H�<�H�E��0xAA, device number, 0x2E
�/�>�L�I�H�G�L�>�������Q�������B�?���M�A�>���L�<�K�B�I�M���B�L���K�N�G�G�B�G�@�������Q�������B�?���M�A�>���L�<�K�B�I�M���B�L���L�M�H�I�I�>�=

�1�A�B�L�<�H�F�F�:�G�=�K�>�L�I�H�G�=�L�P�B�M�A�: �L�B�G�@�E�>�;�R�M�>���>�B�M�A�>�K�� �H�K�����M�H�B�G�=�B�<�:�M�>�P�A�>�M�A�>�K�M�A�>�L�<�K�B�I�M�B�L�K�N�G�G�B�G�@�������H�K�L�M�H�I�I�>�=�������

�2�L�B�G�@�M�A�B�L�<�H�F�F�:�G�=�M�H�@�>�M�A�>�K�P�B�M�A�M�A�>�<�H�F�F�:�G�=�L�:�;�H�O�>���R�H�N�<�:�G�:�<�M�B�O�:�M�>�: �L�>�J�N�>�G�<�>�L�M�H�K�>�=�H�G�M�A�>�*�:�>�L�M�K�H�:�G�=�P�:�B�M
�N�G�M�B�E���M�A�>���L�>�J�N�>�G�<�>���B�L���<�H�F�I�E�>�M�>���;�>�?�H�K�>���F�H�O�B�G�@���H�G���M�H���M�A�>���G�>�Q�M���L�M�>�I���H�?���R�H�N�K���I�K�H�@�K�:�F�


5.g.Daisy Chaining

�1�A�B�L�L�>�<�M�B�H�G�B�L�: �@�N�B�=�>�M�H�B�G�M�>�@�K�:�M�B�G�@�M�A�>�*�:�>�L�M�K�H�B�G�M�H�: �I�K�H�C�>�<�M�M�A�:�M�A�:�L�F�N�E�M�B�I�E�>�1�1�)�L�>�K�B�:�E�=�>�O�B�<�>�L�M�A�:�M�N�L�>�: �<�H�F�I�:�M�B�;�E�>
�I�K�H�M�H�<�H�E�
�1�A�B�L�L�>�<�M�B�H�G�<�H�G�M�:�B�G�L�G�H�G�>�P�B�G�?�H�K�F�:�M�B�H�G�:�;�H�N�M�M�A�>�*�:�>�L�M�K�H���:�E�E�H�?�M�A�>�B�G�?�H�K�F�:�M�B�H�G�B�G�M�A�B�L�L�>�<�M�B�H�G�<�:�G�;�>
�=�>�=�N�<�>�=�?�K�H�F�M�A�>�=�>�?�B�G�B�M�B�H�G�L�H�?�M�A�>�M�A�K�>�>�L�>�K�B�:�E�F�H�=�>�L��Section 5.a�� �:�G�=�M�A�>�L�>�K�B�:�E�I�K�H�M�H�<�H�E�L�N�L�>�=�;�R�M�A�>�*�:�>�L�M�K�H
��Section 5.c���


�#�B�K�L�M�H�?�:�E�E���R�H�N�P�B�E�E�G�>�>�=�M�H�=�>�<�B�=�>�P�A�>�M�A�>�K�M�H�N�L�>�M�A�>�-�H�E�H�E�N�I�K�H�M�H�<�H�E���M�A�>�*�B�G�B�0�0� �I�K�H�M�H�<�H�E���H�K�: �F�B�Q�H�?�;�H�M�A�
�6�H�N
�F�N�L�M�F�:�D�>�L�N�K�>�M�A�:�M�G�H�L�>�K�B�:�E�<�H�F�F�:�G�=�R�H�N�L�>�G�=�P�B�E�E�<�:�N�L�>�N�G�B�G�M�>�G�=�>�=�H�I�>�K�:�M�B�H�G�L�H�G�M�A�>�=�>�O�B�<�>�L�B�M�P�:�L�G�H�M�:�=�=�K�>�L�L�>�=
�M�H�
�&�?�R�H�N�P�:�G�M�M�H�=�:�B�L�R�<�A�:�B�G�L�>�O�>�K�:�E�*�:�>�L�M�K�H�L�M�H�@�>�M�A�>�K���R�H�N�<�:�G�N�L�>�: �F�B�Q�M�N�K�>�H�?�;�H�M�A�I�K�H�M�H�<�H�E�L�
�&�?�R�H�N�P�:�G�M�M�H�=�:�B�L�R
�<�A�:�B�G�M�A�>�*�:�>�L�M�K�H�P�B�M�A�H�M�A�>�K�=�>�O�B�<�>�L�M�A�:�M�N�L�>�M�A�>�-�H�E�H�E�N�I�K�H�M�H�<�H�E���R�H�N�<�:�G�N�L�>�M�A�>�-�H�E�H�E�N�I�K�H�M�H�<�H�E�
�&�?�R�H�N�P�:�G�M�M�H�=�:�B�L�R
�<�A�:�B�G���M�A�>���*�:�>�L�M�K�H���P�B�M�A���H�M�A�>�K���=�>�O�B�<�>�L���M�A�:�M���N�L�>���M�A�>���*�B�G�B���0�0� ���I�K�H�M�H�<�H�E�����R�H�N���<�:�G���N�L�>���M�A�>���*�B�G�B���0�0� ���I�K�H�M�H�<�H�E�


�0�>�<�H�G�=�E�R���:�L�L�B�@�G�>�:�<�A�=�>�O�B�<�>�B�G�M�A�>�I�K�H�C�>�<�M�: �=�B�?�?�>�K�>�G�M�=�>�O�B�<�>�G�N�F�;�>�K�H�K�*�B�G�B�0�0� �H�?�?�L�>�M�L�H�M�A�:�M�M�A�>�R�<�:�G�;�>�B�G�=�B�O�B�=�N�:�E�E�R
�:�=�=�K�>�L�L�>�=�;�R�R�H�N�K�L�>�K�B�:�E�<�H�F�F�:�G�=�L�
�#�H�K�M�A�>�*�:�>�L�M�K�H���M�A�B�L�<�:�G�;�>�=�H�G�>�B�G�M�A�>�0�>�K�B�:�E�0�>�M�M�B�G�@�L�M�:�;�H�?�M�A�>�*�:�>�L�M�K�H� �H�G�M�K�H�E
� �>�G�M�>�K���:�I�I�E�B�<�:�M�B�H�G�


�1�A�>�?�H�E�E�H�P�B�G�@�=�B�:�@�K�:�F�L�A�H�P�L�A�H�P�M�H�<�H�G�G�>�<�M�H�G�>�F�:�L�M�>�K�:�G�=�F�:�G�R�L�E�:�O�>�=�>�O�B�<�>�L�M�H�@�>�M�A�>�K�B�G�M�H�: �<�A�:�B�G�
�"�:�<�A
�H�?�M�A�>�=�>�O�B�<�>�L�F�:�R�;�> �: �*�:�>�L�M�K�H�H�K�:�G�R�H�M�A�>�K�=�>�O�B�<�>���L�N�<�A�:�L �: jrk [http://www .pololu.com/catalog/product/1392]��
qik [http://www .pololu.com/catalog/product/1110] �H�K���H�M�A�>�K���F�B�<�K�H�<�H�G�M�K�H�E�E�>�K�


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

multiple TX lines.

�1�A�>�*�B�G�B�*�:�>�L�M�K�H�������������:�G�=���� �A�:�O�>�: �L�I�>�<�B�:�E�B�G�I�N�M�<�:�E�E�>�=TXIN �M�A�:�M�>�E�B�F�B�G�:�M�>�L�M�A�>�G�>�>�=�?�H�K�:�G�>�Q�M�>�K�G�:�E���+�! �@�:�M�>
���M�A�>�����+�!���@�:�M�>���B�L���;�N�B�E�M���B�G���M�H���M�A�>���*�:�>�L�M�K�H�
�����1�H���F�:�D�>���:���<�A�:�B�G���H�?���=�>�O�B�<�>�L���N�L�B�G�@���M�A�>TXIN �B�G�I�N�M�����<�H�G�G�>�<�M���M�A�>�F���E�B�D�>���M�A�B�L��

Daisy chaining serial devices that have a TXIN input.
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Using a PC and a Maestro together as the master device

�1�A�>�*�:�>�L�M�K�H�<�:�G�>�G�:�;�E�>�: �I�>�K�L�H�G�:�E�<�H�F�I�N�M�>�K�M�H�;�>�M�A�>�F�:�L�M�>�K�=�>�O�B�<�>�
�1�A�>�*�:�>�L�M�K�H�F�N�L�M�;�>�<�H�G�G�>�<�M�>�=�M�H�: �-� �P�B�M�A�:
�2�0�� �<�:�;�E�>�:�G�=�<�H�G�?�B�@�N�K�>�=�M�H�;�>�B�G�>�B�M�A�>�KUSB Dual Port �H�KUSB Chained �L�>�K�B�:�E�F�H�=�>�
�&�G�2�0�� �!�N�:�E�-�H�K�M�F�H�=�>���M�A�>
� �H�F�F�:�G�=�-�H�K�M�H�G�M�A�>�-� �B�L�N�L�>�=�?�H�K�L�>�G�=�B�G�@�<�H�F�F�:�G�=�L�=�B�K�>�<�M�E�R�M�H�M�A�>�*�:�>�L�M�K�H���:�G�=�M�A�>�1�1�)�-�H�K�M�H�G�M�A�>�-� �B�L�N�L�>�=
�M�H�L�>�G�=�<�H�F�F�:�G�=�L�M�H�:�E�E�H�?�M�A�>�L�E�:�O�>�=�>�O�B�<�>�L�
�&�G�M�A�>�2�0�� � �A�:�B�G�>�=�F�H�=�>���H�G�E�R�M�A�>� �H�F�F�:�G�=�-�H�K�M�B�L�N�L�>�=�H�G�M�A�>�-� �M�H
�<�H�F�F�N�G�B�<�:�M�>�P�B�M�A�M�A�>�*�:�>�L�M�K�H�:�G�=�:�E�E�H�?�M�A�>�L�E�:�O�>�=�>�O�B�<�>�L�
�0�>�E�>�<�M�M�A�>�F�H�=�>�M�A�:�M�B�L�F�H�L�M�<�H�G�O�>�G�B�>�G�M�?�H�K�R�H�N�K�:�I�I�E�B�<�:�M�B�H�G
�H�K���>�:�L�B�>�L�M���M�H���B�F�I�E�>�F�>�G�M���B�G���R�H�N�K���I�K�H�@�K�:�F�F�B�G�@���E�:�G�@�N�:�@�>�


Using a Maestro as a slave device
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Connections

� �H�G�G�>�<�M�M�A�>�1�5�E�B�G�>�H�?�M�A�>�F�:�L�M�>�K�=�>�O�B�<�>�M�H�M�A�>�/�5 �E�B�G�>�L�H�?�:�E�E�H�?�M�A�>�L�E�:�O�>�=�>�O�B�<�>�L�
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�M�A�>�G���;�>���K�>�<�>�B�O�>�=���;�R���:�E�E���L�E�:�O�>�L�
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�L�E�:�O�>���=�>�O�B�<�>���M�H���M�A�>���/�5���E�B�G�>���H�?���M�A�>���*�:�>�L�M�K�H�
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�M�A�>���1�5���E�B�G�>�L���<�:�G���;�>���E�>�?�M���N�G�<�H�G�G�>�<�M�>�=�


�4�A�>�G�>�O�>�K�<�H�G�G�>�<�M�B�G�@�=�>�O�B�<�>�L���K�>�F�>�F�;�>�K�M�H�P�B�K�>�M�A�>�@�K�H�N�G�=�L�M�H�@�>�M�A�>�K�� �:�G�=�>�G�L�N�K�>�M�A�:�M�>�:�<�A�=�>�O�B�<�>�B�L
�I�K�H�I�>�K�E�R�I�H�P�>�K�>�=�
�2�G�I�H�P�>�K�>�=�=�>�O�B�<�>�L�P�B�M�A�: �1�1�)�L�>�K�B�:�E�I�H�K�M�<�:�G�M�N�K�G�H�G�H�K�I�:�K�M�B�:�E�E�R�H�G���=�K�:�P�B�G�@�I�H�P�>�K
�?�K�H�F�M�A�>�L�>�K�B�:�E�E�B�G�>���P�A�B�<�A�F�>�:�G�L�M�A�:�M�>�Q�M�K�:�<�:�K�>�F�N�L�M�;�>�M�:�D�>�G�P�A�>�G�M�N�K�G�B�G�@�I�H�P�>�K�H�?�?�:�G�=�H�G�M�H�K�>�L�>�M
�M�A�>���=�>�O�B�<�>�L�


Sending commands

�1�A�>�-�H�E�H�E�N�-�K�H�M�H�<�H�E�H�K�*�B�G�B�0�0� �I�K�H�M�H�<�H�E�L�A�H�N�E�=�;�>�N�L�>�=�P�A�>�G�F�N�E�M�B�I�E�>�-�H�E�H�E�N�=�>�O�B�<�>�L�:�K�>�K�>�<�>�B�O�B�G�@�M�A�>�L�:�F�>�L�>�K�B�:�E
�=�:�M�:�
���1�A�B�L���:�E�E�H�P�L���M�A�>���=�>�O�B�<�>�L���M�H���;�>���B�G�=�B�O�B�=�N�:�E�E�R���:�=�=�K�>�L�L�>�=�����:�G�=���B�M���:�E�E�H�P�L���K�>�L�I�H�G�L�>�L���M�H���;�>���L�>�G�M���P�B�M�A�H�N�M���<�H�E�E�B�L�B�H�G�L�


�&�?�M�A�>�=�>�O�B�<�>�L�:�K�>�<�H�G�?�B�@�N�K�>�=�M�H�=�>�M�>�<�M�M�A�>�;�:�N�=�K�:�M�>���M�A�>�G�P�A�>�G�R�H�N�B�L�L�N�>�R�H�N�K�?�B�K�L�M�-�H�E�H�E�N�-�K�H�M�H�<�H�E�<�H�F�F�:�G�=���M�A�>
�=�>�O�B�<�>�L���<�:�G���:�N�M�H�F�:�M�B�<�:�E�E�R���=�>�M�>�<�M���M�A�>���;�:�N�=���?�K�H�F���M�A�>���B�G�B�M�B�:�E�����Q�������;�R�M�>�


�0�H�F�>�H�E�=�>�K�-�H�E�H�E�N�=�>�O�B�<�>�L�N�L�>���Q�����:�L�:�G�B�G�B�M�B�:�E�<�H�F�F�:�G�=�;�R�M�>�
�&�?�R�H�N�P�:�G�M�M�H�<�A�:�B�G�M�A�>�L�>�M�H�@�>�M�A�>�K�P�B�M�A�=�>�O�B�<�>�L
�>�Q�I�>�<�M�B�G�@���Q�������R�H�N�L�A�H�N�E�=�?�B�K�L�M�M�K�:�G�L�F�B�M�M�A�>�;�R�M�>���Q�����L�H�M�A�:�M�M�A�>�L�>�=�>�O�B�<�>�L�<�:�G�:�N�M�H�F�:�M�B�<�:�E�E�R�=�>�M�>�<�M�M�A�>�;�:�N�=�K�:�M�>���:�G�=
�H�G�E�R�M�A�>�G�L�A�H�N�E�=�R�H�N�L�>�G�=�M�A�>�;�R�M�>���Q���� �L�H�M�A�:�M�M�A�>�*�:�>�L�M�K�H�<�:�G�=�>�M�>�<�M�M�A�>�;�:�N�=�K�:�M�>�
�,�G�<�>�:�E�E�=�>�O�B�<�>�L�A�:�O�>�=�>�M�>�<�M�>�=
�M�A�>�;�:�N�=�K�:�M�>���-�H�E�H�E�N�=�>�O�B�<�>�L�M�A�:�M�>�Q�I�>�<�M�: �E�>�:�=�B�G�@�<�H�F�F�:�G�=�;�R�M�>�H�?���Q�����P�B�E�E�B�@�G�H�K�>�<�H�F�F�:�G�=�I�:�<�D�>�M�L�M�A�:�M�L�M�:�K�M�P�B�M�A
���Q���������:�G�=���M�A�>���*�:�>�L�M�K�H���P�B�E�E���B�@�G�H�K�>���<�H�F�F�:�G�=���I�:�<�D�>�M�L���M�A�:�M���L�M�:�K�M���P�B�M�A�����Q�����


5.h.Serial Example Code

5.h.1.PIC18F4550

�1�A�>�?�H�E�E�H�P�B�G�@�>�Q�:�F�I�E�>�<�H�=�>�?�H�K�M�A�>�-�&� �����#���������P�:�L�L�N�;�F�B�M�M�>�=�M�H�N�L�;�R�<�N�L�M�H�F�>�K�+�>�R�-�:�E�F�:� �:�L�M�B�E�E�H�
�&�M�B�L�B�G�M�>�G�=�>�=
�M�H�;�>�<�H�F�I�B�E�>�=�P�B�M�A�M�A�>PIC MCU C Compiler [http://www .ccsinfo.com/content.php?page=compilers]�
�1�A�>�<�H�=�>�L�A�H�P�L�A�H�P�M�H
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�<�H�G�M�K�H�E�: �*�:�>�L�M�K�H�O�B�:�L�>�K�B�:�E�<�H�F�F�:�G�=�L�N�L�B�G�@�I�B�G�L� �� �:�G�=� ���
 �&�M�?�B�K�L�M�<�H�F�F�:�G�=�L�M�A�>�<�A�:�G�G�>�E�� �L�>�K�O�H�M�H�@�H�M�H�B�M�L�F�B�G�B�F�N�F
�I�H�L�B�M�B�H�G�:�G�=�M�A�>�G���H�G�>�L�>�<�H�G�=�E�:�M�>�K���M�H�@�H�M�H�B�M�L�G�>�N�M�K�:�E�I�H�L�B�M�B�H�G�
�-�E�>�:�L�>�L�>�>Section5.e�?�H�K�B�G�?�H�K�F�:�M�B�H�G�H�G�<�H�G�G�>�<�M�B�G�@�M�A�>
�-�&� ���M�H���M�A�>���*�:�>�L�M�K�H���:�G�=���L�>�M���M�A�>���*�:�>�L�M�K�H�^�L���L�>�K�B�:�E���F�H�=�>���M�H���\�2���/�1�����=�>�M�>�<�M���;�:�N�=���K�:�M�>�
�]

#include<18f4550.H>
#fuses HSPLL, NOMCLR, PUT, BROWNOUT, BORV43, NOWDT, NOPROTECT, NOLVP
#fuses NODEBUG, USBDIV, PLL5, CPUDIV1, VREGEN, CCP2B3
#use delay(clock=48000000)

#define TTL_TX1 PIN_C6
#define TTL_RX1 PIN_C7

#use rs232(xmit=TTL_TX1, rcv=TTL_RX1, bits=8, parity=N)

void main() {
delay_ms(2000);

while(true) {
// Send a Set Target command using the Pololu protocol.
putc(0xAA);  // Start Byte
putc(0x0C);  // Device ID = 12
putc(0x04);  // Command = Set Target
putc(0x00);  // Channel = 0
putc(0x20);  // Target position = 1000 us (typical minimum for servos)
putc(0x1F);
delay_ms(1000);

// Send another Set Target command using the Pololu protocol.
putc(0xAA);
putc(0x0C);
putc(0x04);
putc(0x00);
putc(0x70);  // Target position = 1500 us (typical neutral for servos)
putc(0x2E);
delay_ms(1000);

}
}
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6. The Maestro Scripting Language
�� �L�<�K�B�I�M�B�L�: �L�>�J�N�>�G�<�>�H�?�<�H�F�F�:�G�=�L�M�A�:�M�B�L�>�Q�>�<�N�M�>�=�;�R�M�A�>�*�:�>�L�M�K�H�
� �H�F�F�:�G�=�L�<�:�G�L�>�M�L�>�K�O�H�M�:�K�@�>�M�L���L�I�>�>�=�L���:�G�=
�:�<�<�>�E�>�K�:�M�B�H�G�L���K�>�M�K�B�>�O�>�B�G�I�N�M�O�:�E�N�>�L���:�G�=�I�>�K�?�H�K�F�F�:�M�A�>�F�:�M�B�<�:�E�<�H�F�I�N�M�:�M�B�H�G�L�
���:�L�B�<�<�H�G�M�K�H�E�L�M�K�N�<�M�N�K�>�L�Z�E�H�H�I�B�G�@�:�G�=
�<�H�G�=�B�M�B�H�G�:�E�L�Z�:�K�>�:�O�:�B�E�:�;�E�>�?�H�K�N�L�>�B�G�F�:�D�B�G�@�<�H�F�I�E�B�<�:�M�>�=�L�<�K�B�I�M�L�
�1�A�>�*�:�>�L�M�K�H�L�<�K�B�I�M�E�:�G�@�N�:�@�>�B�L�: �L�B�F�I�E�>�L�M�:�<�D��
�;�:�L�>�=�E�:�G�@�N�:�@�>�O�>�K�R�L�B�F�B�E�:�K�M�H�#�,�/�1�%���:�G�=�L�<�K�B�I�M�L�<�H�F�I�B�E�>�M�H�: �<�H�F�I�:�<�M�;�R�M�>�<�H�=�>�B�G�P�A�B�<�A�<�H�F�F�:�G�=�L�:�G�=�L�N�;�K�H�N�M�B�G�>
�<�:�E�E�L�>�:�<�A�M�:�D�>�C�N�L�M�: �L�B�G�@�E�>�;�R�M�>�
�� �;�:�L�B�<�>�=�B�M�H�K���=�>�;�N�@�@�>�K�B�L�:�O�:�B�E�:�;�E�>�B�G�M�A�>�0�<�K�B�I�M�M�:�;�H�?�M�A�>�*�:�>�L�M�K�H� �H�G�M�K�H�E� �>�G�M�>�K
�:�I�I�E�B�<�:�M�B�H�G�


6.a.Maestro Script Language Basics

Commands and the stack

�� �I�K�H�@�K�:�F�B�G�M�A�>�*�:�>�L�M�K�H�L�<�K�B�I�M�E�:�G�@�N�:�@�>�<�H�G�L�B�L�M�L�H�?�: �L�>�J�N�>�G�<�>�H�?commands�P�A�B�<�A�:�<�M�H�G�: stack�H�?�O�:�E�N�>�L�
�3�:�E�N�>�L
�B�G�M�A�>�L�M�:�<�D�:�K�>�B�G�M�>�@�>�K�L�?�K�H�F������������ �M�H�
�����������
 �,�G�M�A�>�*�B�<�K�H�*�:�>�L�M�K�H�����<�A�:�G�G�>�E�L�>�K�O�H�<�H�G�M�K�H�E�E�>�K���M�A�>�K�>�B�L�K�H�H�F�?�H�K�N�I
�M�H���� �O�:�E�N�>�L�H�G�M�A�>�L�M�:�<�D���P�A�B�E�>�H�G�M�A�>�*�B�G�B�*�:�>�L�M�K�H�L�>�K�O�H�<�H�G�M�K�H�E�E�>�K�L�M�A�>�K�>�B�L�K�H�H�F�?�H�K�N�I�M�H������ �O�:�E�N�>�L�H�G�M�A�>�L�M�:�<�D�

� �H�F�F�:�G�=�L�:�E�P�:�R�L�:�<�M�H�G�M�A�>�M�H�I�F�H�L�M�O�:�E�N�>�L�H�?�M�A�>�L�M�:�<�D�:�G�=�E�>�:�O�>�M�A�>�B�K�K�>�L�N�E�M�L�H�G�M�A�>�M�H�I�H�?�M�A�>�L�M�:�<�D�
�1�A�>�L�B�F�I�E�>�L�M
�D�B�G�=�H�?�<�H�F�F�:�G�=�L�:�K�>literals���G�N�F�>�K�B�<�:�E�O�:�E�N�>�L�M�A�:�M�:�K�>�I�E�:�<�>�=�=�B�K�>�<�M�E�R�H�G�M�H�M�A�>�L�M�:�<�D�
�#�H�K�>�Q�:�F�I�E�>���M�A�>�I�K�H�@�K�:�F�\������
���������������]���I�N�M�L���M�A�>���O�:�E�N�>�L�����������������������������:�G�=�������L�>�J�N�>�G�M�B�:�E�E�R���H�G�M�H���M�A�>���L�M�:�<�D�����L�H���M�A�:�M���B�M���E�H�H�D�L���E�B�D�>���M�A�B�L��

value

3 ��

2 ����

1 ����

0 ������

�� �F�H�K�>�<�H�F�I�E�B�<�:�M�>�=�<�H�F�F�:�G�=�B�L�M�A�>�-�)�2�0�<�H�F�F�:�G�=���P�A�B�<�A�:�=�=�L�M�A�>�M�H�I�M�P�H�G�N�F�;�>�K�L���E�>�:�O�B�G�@�M�A�>�K�>�L�N�E�M�H�G�M�A�>�M�H�I�H�?
�M�A�>�L�M�:�<�D�
�0�N�I�I�H�L�>�M�A�>�G�N�F�;�>�K�L�������������:�G�=�� �:�K�>�L�>�J�N�>�G�M�B�:�E�E�R�I�E�:�<�>�=�H�G�M�A�>�L�M�:�<�D���:�G�=�M�A�>�-�)�2�0�<�H�F�F�:�G�=�B�L�K�N�G�
�1�A�>
�?�H�E�E�H�P�B�G�@���M�:�;�E�>���L�A�H�P�L���M�A�>���K�>�L�N�E�M��

before after

3 ��

2 �� ����

1 �� ��

0 �� ��

�+�H�M�>�M�A�:�M�M�A�>�-�)�2�0�<�H�F�F�:�G�=�:�E�P�:�R�L�=�>�<�K�>�:�L�>�L�M�A�>�L�B�S�>�H�?�M�A�>�L�M�:�<�D�;�R�H�G�>�
�&�M�B�L�N�I�M�H�R�H�N�M�H�F�:�D�>�L�N�K�>�M�A�:�M�R�H�N�A�:�O�>
�>�G�H�N�@�A���O�:�E�N�>�L���H�G���M�A�>���L�M�:�<�D���M�H���<�H�F�I�E�>�M�>���M�A�>���<�H�F�F�:�G�=�L���R�H�N���P�:�G�M���M�H���K�N�G��

� �H�G�L�B�=�>�K�: �F�H�K�>�<�H�F�I�E�B�<�:�M�>�=�>�Q�:�F�I�E�>���L�N�I�I�H�L�>�P�>�P�:�G�M�M�H�<�H�F�I�N�M�>�M�A�>�O�:�E�N�>�H�?���� �Z���� �_���� �N�L�B�G�@�M�A�>�*�&�+�2�0�:�G�=
�*�2�) �1�&�-�)�6���<�H�F�F�:�G�=�L�
���1�A�>���P�:�R���M�H���P�K�B�M�>���M�A�B�L���<�H�F�I�N�M�:�M�B�H�G���:�L���:���L�<�K�B�I�M���B�L���\���������*�&�+�2�0�������1�&�*�"�0�]�


Comments, case, whitespace, and line breaks

���E�E�I�:�K�M�L�H�?�M�A�>�*�:�>�L�M�K�H�L�<�K�B�I�M�E�:�G�@�N�:�@�>�:�K�>�<�:�L�>���B�G�L�>�G�L�B�M�B�O�>���:�G�=�R�H�N�F�:�R�N�L�>�:�G�R�D�B�G�=�H�?�P�A�B�M�>�L�I�:�<�>���L�I�:�<�>�L���M�:�;�L���:�G�=
�G�>�P�E�B�G�>�L���M�H�L�>�I�:�K�:�M�>�<�H�F�F�:�G�=�L�
Comments�:�K�>�B�G�=�B�<�:�M�>�=�;�R�M�A�>�I�H�N�G�=�L�B�@�G�\���] �Z�>�O�>�K�R�M�A�B�G�@�?�K�H�F�M�A�>�� �M�H�M�A�>�>�G�=�H�?
�M�A�>���E�B�G�>���P�B�E�E���;�>���B�@�G�H�K�>�=���;�R���M�A�>���<�H�F�I�B�E�>�K�
���#�H�K���>�Q�:�F�I�E�>�����M�A�>���<�H�F�I�N�M�:�M�B�H�G���:�;�H�O�>���F�:�R���;�>���P�K�B�M�M�>�G���:�L��
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1 3  miNUS
4  # this is a comment!

times

�P�B�M�A�:�;�L�H�E�N�M�>�E�R�G�H�>�?�?�>�<�M�H�G�M�A�>�<�H�F�I�B�E�>�=�I�K�H�@�K�:�F�
�4�>�@�>�G�>�K�:�E�E�R�N�L�>�E�H�P�>�K���<�:�L�>�?�H�K�<�H�F�F�:�G�=�L�:�G�=�M�P�H�H�K�?�H�N�K�L�I�:�<�>�L
�H�?�B�G�=�>�G�M�:�M�B�H�G�M�H�B�G�=�B�<�:�M�>�<�H�G�M�K�H�E�L�M�K�N�<�M�N�K�>�L�:�G�=�L�N�;�K�H�N�M�B�G�>�L���;�N�M�?�>�>�E�?�K�>�>�M�H�:�K�K�:�G�@�>�R�H�N�K�<�H�=�>�M�H�L�N�B�M�R�H�N�K�I�>�K�L�H�G�:�E�L�M�R�E�>�


Control structures

�1�A�>�*�:�>�L�M�K�H�L�<�K�B�I�M�E�:�G�@�N�:�@�>�A�:�L�L�>�O�>�K�:�E�<�H�G�M�K�H�E�L�M�K�N�<�M�N�K�>�L���P�A�B�<�A�:�E�E�H�P�:�K�;�B�M�K�:�K�B�E�R�<�H�F�I�E�B�<�:�M�>�=�I�K�H�@�K�:�F�L�M�H�;�>�P�K�B�M�M�>�G�

�2�G�E�B�D�>�L�N�;�K�H�N�M�B�G�>�L���M�A�>�K�>�B�L�G�H�E�B�F�B�M�M�H�M�A�>�E�>�O�>�E�H�?�G�>�L�M�B�G�@�H�?�<�H�G�M�K�H�E�L�M�K�N�<�M�N�K�>�L���L�B�G�<�>�M�A�>�R�:�K�>�:�E�E�N�E�M�B�F�:�M�>�E�R�;�:�L�>�=
�H�G�$�,�1�, �<�H�F�F�:�G�=�L���=�B�L�<�N�L�L�>�=�;�>�E�H�P���:�G�=�L�B�F�I�E�>�;�K�:�G�<�A�B�G�@�
���R �?�:�K�M�A�>�F�H�L�M�N�L�>�?�N�E�<�H�G�M�K�H�E�L�M�K�N�<�M�N�K�>�B�L�M�A�>
���"�$�&�+�Y�/�"�-�"���1���B�G�?�B�G�B�M�>���E�H�H�I�����:�G���>�Q�:�F�I�E�>���H�?���P�A�B�<�A���B�L���@�B�O�>�G���;�>�E�H�P��

# move servo 1 back and forth with a period of 1 second
begin

8000 1 servo
500 delay
4000 1 servo
500 delay

repeat

�1�A�B�L�B�G�?�B�G�B�M�>�E�H�H�I�P�B�E�E�<�H�G�M�B�G�N�>�?�H�K�>�O�>�K�
�&�?�R�H�N�P�:�G�M�: �E�H�H�I�M�A�:�M�B�L�;�H�N�G�=�>�=�B�G�L�H�F�>�P�:�R���M�A�>�4�%�&�)�"�D�>�R�P�H�K�=�B�L�E�B�D�>�E�R
�M�H�;�>�N�L�>�?�N�E�
�4�%�&�)�"�<�H�G�L�N�F�>�L�M�A�>�M�H�I�G�N�F�;�>�K�H�G�M�A�>�L�M�:�<�D�:�G�=�C�N�F�I�L�M�H�M�A�>�>�G�=�H�?�M�A�>�E�H�H�I�B�?�:�G�=�H�G�E�R�B�?�B�M�B�L�: �S�>�K�H�

�#�H�K���>�Q�:�F�I�E�>�����L�N�I�I�H�L�>���P�>���P�:�G�M���M�H���K�>�I�>�:�M���M�A�B�L���E�H�H�I���>�Q�:�<�M�E�R���������M�B�F�>�L��

10 # start with a 10 on the stack
begin

dup     # copy the number on the stack - the copy will be consumed by WHILE
while   # jump to the end if the count reaches 0
8000 1 servo
500 delay
4000 1 servo
500 delay
1 minus # subtract 1 from the number of times remaining

repeat

�+�H�M�>�M�A�:�M���"�$�&�+�Y�4�%�&�)�"�Y�/�"�-�"���1 �E�H�H�I�L�:�K�>�L�B�F�B�E�:�K�M�H�M�A�>�P�A�B�E�>�E�H�H�I�L�H�?�F�:�G�R�H�M�A�>�K�E�:�G�@�N�:�@�>�L�
���N�M���C�N�L�M�E�B�D�>
�>�O�>�K�R�M�A�B�G�@���>�E�L�>���B�G���M�A�>���*�:�>�L�M�K�H���L�<�K�B�I�M���E�:�G�@�N�:�@�>�����M�A�>���4�%�&�)�"���<�H�F�>�Lafter �B�M�L���:�K�@�N�F�>�G�M�


�#�H�K�<�H�G�=�B�M�B�H�G�:�E�:�<�M�B�H�G�L���:�G�&�#�Y�"�)�0�"�Y�"�+�!�&�#�L�M�K�N�<�M�N�K�>�B�L�N�L�>�?�N�E�
�0�N�I�I�H�L�>�P�>�:�K�>�;�N�B�E�=�B�G�@�: �L�R�L�M�>�F�P�B�M�A�: �L�>�G�L�H�K�H�G
�<�A�:�G�G�>�E�����:�G�=�P�>�P�:�G�M�M�H�L�>�M�L�>�K�O�H�� �M�H�������� �����
���F�L���B�?�M�A�>�B�G�I�N�M�O�:�E�N�>�B�L�E�>�L�L�M�A�:�G������ ���:�;�H�N�M���
���3���
�,�M�A�>�K�P�B�L�>���P�>
�P�B�E�E���L�>�M���M�A�>���L�>�K�O�H���M�H�����������������
�������F�L���
���1�A�>���?�H�E�E�H�P�B�G�@���<�H�=�>���:�<�<�H�F�I�E�B�L�A�>�L���M�A�B�L���K�>�E�:�M�B�O�>�E�R���<�H�F�I�E�B�<�:�M�>�=���M�:�L�D��

3 get_position  # get the value of input 3 as a number from 0 to 1023
512 less_than   # test whether it is less than 512 -> 1 if true, 0 if false
if

6000 5 servo   # this part is run when input3 < 512
else

7000 5 servo   # this part is run when input3 >= 512
endif

���L�B�G�F�H�L�M�E�:�G�@�N�:�@�>�L���M�A�>�"�)�0�"�L�>�<�M�B�H�G�B�L�H�I�M�B�H�G�:�E�
�+�H�M�>�:�@�:�B�G�M�A�:�M�M�A�B�L�L�>�>�F�L�:�M�?�B�K�L�M�M�H�;�>�;�:�<�D�P�:�K�=�L�K�>�E�:�M�B�O�>�M�H�H�M�A�>�K
�E�:�G�@�N�:�@�>�L�����L�B�G�<�>���M�A�>���&�#���<�H�F�>�Lafter �M�A�>���M�>�L�M�


�1�A�>�4�%�&�)�"�:�G�=�&�#�L�M�K�N�<�M�N�K�>�L�:�K�>�>�G�H�N�@�A�M�H�<�K�>�:�M�>�C�N�L�M�:�;�H�N�M�:�G�R�D�B�G�=�H�?�L�<�K�B�I�M�
�%�H�P�>�O�>�K���M�A�>�K�>�:�K�>�M�B�F�>�L�P�A�>�G�B�M�B�L�C�N�L�M
�G�H�M�<�H�G�O�>�G�B�>�G�M�M�H�M�A�B�G�D�:�;�H�N�M�P�A�:�M�R�H�N�:�K�>�M�K�R�B�G�@�M�H�=�H�B�G�M�>�K�F�L�H�?�: �E�H�H�I�H�K�: �;�K�:�G�<�A�
�&�?�R�H�N�C�N�L�M�P�:�G�M�M�H�C�N�F�I�=�B�K�>�<�M�E�R
�?�K�H�F���H�G�>���I�:�K�M���H�?���<�H�=�>���M�H���:�G�H�M�A�>�K�����R�H�N���F�:�R���N�L�>���:���$�,�1�,�
���&�M���P�H�K�D�L���E�B�D�>���M�A�B�L��
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goto mylabel
# ...any code here is skipped...

4000 1 servo
mylabel: # the program continues here
4000 2 servo

�&�G���M�A�B�L���>�Q�:�F�I�E�>�����H�G�E�R���L�>�K�O�H�������P�B�E�E���@�>�M���L�>�M���M�H���������������P�A�B�E�>���L�>�K�O�H�������P�B�E�E���;�>���N�G�<�A�:�G�@�>�=�


Subroutines

�&�M�<�:�G�;�>�N�L�>�?�N�E�M�H�N�L�>�M�A�>�L�:�F�>�L�>�J�N�>�G�<�>�H�?�<�H�F�F�:�G�=�L�F�:�G�R�M�B�F�>�L�M�A�K�H�N�@�A�H�N�M�R�H�N�K�I�K�H�@�K�:�F�
Subroutines�:�K�>�N�L�>�=
�M�H�F�:�D�>�M�A�B�L�>�:�L�B�>�K�:�G�=�F�H�K�>�L�I�:�<�>���>�?�?�B�<�B�>�G�M�
�#�H�K�>�Q�:�F�I�E�>���L�N�I�I�H�L�>�R�H�N�H�?�M�>�G�G�>�>�=�M�H�L�>�M�L�>�K�O�H�� �:�G�=�L�>�K�O�H�� �;�:�<�D�M�H
�M�A�>�B�K�G�>�N�M�K�:�E�I�H�L�B�M�B�H�G�L�H�?�������� �����
���F�L���N�L�B�G�@�M�A�>�L�>�J�N�>�G�<�>�\�������� �� �L�>�K�O�H�������� �� �L�>�K�O�H�]�
�6�H�N�<�:�G�>�G�<�:�I�L�N�E�:�M�>�M�A�B�L�B�G�:
�L�N�;�K�H�N�M�B�G�>���:�L���?�H�E�E�H�P�L��

sub neutral
6000 1 servo
6000 2 servo
return

�1�A�>�G���P�A�>�G�>�O�>�K�R�H�N�P�:�G�M�L�>�G�=�M�A�>�L�>�M�P�H�L�>�K�O�H�L�;�:�<�D�M�H�G�>�N�M�K�:�E���R�H�N�<�:�G�C�N�L�M�N�L�>�\�G�>�N�M�K�:�E�]�:�L�: �<�H�F�F�:�G�=�
�*�H�K�>
�:�=�O�:�G�<�>�=���L�N�;�K�H�N�M�B�G�>�L���M�:�D�>���O�:�E�N�>�L���H�?�?���H�?���M�A�>���L�M�:�<�D�
���#�H�K���>�Q�:�F�I�E�>�����M�A�>���L�N�;�K�H�N�M�B�G�>

sub set_servos
2 servo 1 servo
return

�P�B�E�E�L�>�M�<�A�:�G�G�>�E�� �M�H�M�A�>�O�:�E�N�>�H�G�M�A�>�M�H�I�H�?�M�A�>�L�M�:�<�D�:�G�=�<�A�:�G�G�>�E�� �M�H�M�A�>�G�>�Q�M�O�:�E�N�>�
�0�H���B�?�R�H�N�P�K�B�M�>�\�������� ��������
�L�>�M�9�L�>�K�O�H�L�]�����R�H�N�K���L�<�K�B�I�M���P�B�E�E���L�>�M���<�A�:�G�G�>�E�������M�H�������������:�G�=���<�A�:�G�G�>�E�������M�H�����������


�0�N�;�K�H�N�M�B�G�>�L�<�:�G�<�:�E�E�H�M�A�>�K�L�N�;�K�H�N�M�B�G�>�L���N�I�M�H�: �E�B�F�B�M�H�?���� �E�>�O�>�E�L�H�?�K�>�<�N�K�L�B�H�G�
�#�H�K�>�Q�:�F�I�E�>���M�A�>�L�N�;�K�H�N�M�B�G�>�\�G�>�N�M�K�:�E�]
�:�;�H�O�>���<�:�G���;�>���B�F�I�E�>�F�>�G�M�>�=���;�R���<�:�E�E�B�G�@���L�>�M�9�L�>�K�O�H�L��

sub neutral
6000 6000 set_servos
return

6.b.Command Reference

�1�A�>�?�H�E�E�H�P�B�G�@�B�L�M�A�>�>�G�M�B�K�>�E�B�L�M�H�?�<�H�F�F�:�G�=�L�:�G�=�D�>�R�P�H�K�=�L�B�G�M�A�>�*�:�>�L�M�K�H�L�<�K�B�I�M�E�:�G�@�N�:�@�>�
�1�A�>�\�L�M�:�<�D�>�?�?�>�<�M�]�<�H�E�N�F�G
�L�I�>�<�B�?�B�>�L�A�H�P�F�:�G�R�G�N�F�;�>�K�L�:�K�>�<�H�G�L�N�F�>�=�:�G�=�:�=�=�>�=�M�H�M�A�>�L�M�:�<�D�
�#�H�K�>�Q�:�F�I�E�>���M�A�>�-�)�2�0�<�H�F�F�:�G�=�M�:�D�>�L�H�?�?�M�P�H
�G�N�F�;�>�K�L���:�G�=���K�>�M�N�K�G�L���H�G�>�����L�H���B�M���A�:�L���:���L�M�:�<�D���>�?�?�>�<�M���H�?���������
���
��� �H�F�F�:�G�=�L���P�B�M�A���L�I�>�<�B�:�E���>�?�?�>�<�M�L���P�B�E�E���;�>���F�:�K�D�>�=���P�B�M�A���:���	�
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Keywords

keyword
stack
effect

description

���"�$�&�+ �G�H�G�> �F�:�K�D�L���M�A�>���;�>�@�B�G�G�B�G�@���H�?���:���E�H�H�I

�"�+�!�&�# �G�H�G�> �>�G�=�L���:���<�H�G�=�B�M�B�H�G�:�E���;�E�H�<�D���&�#�Y�"�+�!�&�#

�"�)�0�" �G�H�G�> �;�>�@�B�G�L���M�A�>���:�E�M�>�K�G�:�M�B�O�>���;�E�H�<�D���B�G���&�#�Y�"�)�0�"�Y�"�+�!�&�#

�$�,�1�,
label

�G�H�G�> �@�H�>�L���M�H���M�A�>���E�:�;�>�Elabel ���=�>�?�B�G�>���B�M���P�B�M�Alabel����

�&�# ����
�>�G�M�>�K�L�M�A�>�<�H�G�=�B�M�B�H�G�:�E�;�E�H�<�D�B�?�M�A�>�:�K�@�N�F�>�G�M�B�L�M�K�N�>���G�H�G���S�>�K�H���B�G�&�#�Y�"�+�!�&�#�H�K
�&�#�Y�"�)�0�"�Y�"�+�!�&�#

�/�"�-�"�� �1 �G�H�G�> �F�:�K�D�L���M�A�>���>�G�=���H�?���:���E�H�H�I

�0�2��name �G�H�G�> �=�>�?�B�G�>�L���:���L�N�;�K�H�N�M�B�G�>name

�4�%�&�)�" ���� �C�N�F�I�L���M�H���M�A�>���>�G�=���H�?���:���E�H�H�I���B�?���M�A�>���:�K�@�N�F�>�G�M���B�L���?�:�E�L�>�����S�>�K�H��

Control commands

command stack effect description

�.�2�&�1 �G�H�G�> �L�M�H�I�L���M�A�>���L�<�K�B�I�M

�/�"�1�2�/�+ �G�H�G�> �>�G�=�L���:���L�N�;�K�H�N�M�B�G�>

Timing commands

command stack effect description

�!�"�)�� �6 ���� �=�>�E�:�R�L���;�R���M�A�>���@�B�O�>�G���G�N�F�;�>�K���H�?���F�B�E�E�B�L�>�<�H�G�=�L

�$�"�1�9�*�0 �
�� �@�>�M�L���M�A�>���<�N�K�K�>�G�M���F�B�E�E�B�L�>�<�H�G�=���M�B�F�>�K�����P�K�:�I�L���:�K�H�N�G�=���?�K�H�F���������������M�H����������������
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Stack commands

command
stack
effect

description

�!�"�-�1�% �
�� �@�>�M�L���M�A�>���G�N�F�;�>�K���H�?���G�N�F�;�>�K�L���H�G���M�A�>���L�M�:�<�D

�!�/�,�- ���� �K�>�F�H�O�>�L���M�A�>���M�H�I���G�N�F�;�>�K���?�K�H�F���M�A�>���L�M�:�<�D

�!�2�- �
�� �=�N�I�E�B�<�:�M�>�L���M�A�>���M�H�I���G�N�F�;�>�K

�,�3�"�/ �
�� �=�N�I�E�B�<�:�M�>�L���M�A�>���G�N�F�;�>�K���=�B�K�>�<�M�E�R���;�>�E�H�P���M�A�>���M�H�I�����<�H�I�R�B�G�@���B�M���H�G�M�H���M�A�>���M�H�I

�-�&� �( �������
��
�M�:�D�>�L�: �G�N�F�;�>�Kn���M�A�>�G�I�N�M�L�M�A�>n�M�A�G�N�F�;�>�K�;�>�E�H�P�M�A�>�M�H�I�H�G�M�H�M�A�>�L�M�:�<�D���� �-�&� �(�B�L�>�J�N�B�O�:�E�>�G�M
�M�H���!�2�-��

�0�4���-
�:���;�`
�;���:

�L�P�:�I�L���M�A�>���M�H�I���M�P�H���G�N�F�;�>�K�L

�/�,�1
�:���;���<
�`
�;���<���:

�I�>�K�F�N�M�>�L�M�A�>�M�H�I�M�A�K�>�>�G�N�F�;�>�K�L�L�H�M�A�:�M�M�A�>���K�=�;�>�<�H�F�>�L�M�A�>�M�H�I�:�G�=�M�A�>�H�M�A�>�K�L�F�H�O�>�=�H�P�G�H�G�>
�I�H�L�B�M�B�H�G

�/�,�)�) �������	
�M�:�D�>�L�: �G�N�F�;�>�Kn���M�A�>�G�I�>�K�F�N�M�>�L�M�A�>�M�H�In+1 �G�N�F�;�>�K�L�L�H�M�A�:�M�M�A�>n+1�M�A�;�>�<�H�F�>�L�M�A�>�M�H�I�:�G�=�:�E�E
�H�?���M�A�>���H�M�A�>�K�L���F�H�O�>���=�H�P�G���H�G�>

�-�"�"�( �������
��
��Mini Maestro 12, 18, and 24 only�� �M�:�D�>�L�: �G�N�F�;�>�Kn���M�A�>�G�<�H�I�B�>�L�M�A�>n�M�A�O�:�E�N�>�H�G�M�A�>�L�M�:�<�D
���F�>�:�L�N�K�>�=���?�K�H�F���M�A�>���;�H�M�M�H�F�����M�H���M�A�>���M�H�I���H�?���M�A�>���L�M�:�<�D

�-�,�(�" �������
��
��Mini Maestro 12, 18, and 24 only�� �M�:�D�>�L�: �G�N�F�;�>�Kn���M�A�>�G�K�>�F�H�O�>�L�M�A�>�G�>�Q�M�O�:�E�N�>�?�K�H�F�M�A�>
�L�M�:�<�D���:�G�=���I�N�M�L���B�M���:�M���M�A�>n�M�A���E�H�<�:�M�B�H�G���H�G���M�A�>���L�M�:�<�D�����F�>�:�L�N�K�>�=���?�K�H�F���M�A�>���;�H�M�M�H�F��

Mathematical commands (unary)

�1�A�>�L�>�<�H�F�F�:�G�=�L�M�:�D�>�: �L�B�G�@�E�>�:�K�@�N�F�>�G�M�?�K�H�F�M�A�>�M�H�I�H�?�M�A�>�L�M�:�<�D���M�A�>�G�K�>�M�N�K�G�: �L�B�G�@�E�>�O�:�E�N�>�:�L�: �K�>�L�N�E�M�
�0�H�F�>�H�?�M�A�>�L�>
�A�:�O�>�>�J�N�B�O�:�E�>�G�M�L�B�G� ���:�G�=�F�H�L�M�H�M�A�>�K�E�:�G�@�N�:�@�>�L�����E�B�L�M�>�=�B�G�M�A�>�\� �>�J�N�B�O�:�E�>�G�M�]�<�H�E�N�F�G�;�>�E�H�P�
�4�>�N�L�>�\�?�:�E�L�>�]�M�H�F�>�:�G��
�:�G�=���\�M�K�N�>�]���M�H���F�>�:�G���:�G�R���G�H�G���S�>�K�H���O�:�E�N�>�
�������<�H�F�F�:�G�=���K�>�M�N�K�G�B�G�@���\�M�K�N�>�]���:�E�P�:�R�L���K�>�M�N�K�G�L���:�����


command C equivalent description

���&�1�4�&�0�"�9�+�,�1�U �B�G�O�>�K�M�L���:�E�E���H�?���M�A�>���;�B�M�L���B�G���B�M�L���:�K�@�N�F�>�G�M

�)�,�$�&� ���)�9�+�,�1 �� �K�>�I�E�:�<�>�L���M�K�N�>���;�R���?�:�E�L�>�����?�:�E�L�>���;�R���M�K�N�>

�+�"�$���1�" �Z �K�>�I�E�:�<�>�Lx �;�R����x

�-�,�0�&�1�&�3�" �G�H�G�> �M�K�N�>���B�?���:�G�=���H�G�E�R���B�?���M�A�>���:�K�@�N�F�>�G�M���B�L���@�K�>�:�M�>�K���M�A�:�G���S�>�K�H

�+�"�$���1�&�3�" �G�H�G�> �M�K�N�>���B�?���:�G�=���H�G�E�R���B�?���M�A�>���:�K�@�N�F�>�G�M���B�L���E�>�L�L���M�A�:�G���S�>�K�H

�+�,�+�7�"�/�, �G�H�G�> �M�K�N�>�����������B�?���:�G�=���H�G�E�R���B�?���M�A�>���:�K�@�N�F�>�G�M���B�L���M�K�N�>�����G�H�G���S�>�K�H��

Mathematical commands (binary)

�1�A�>�L�>�<�H�F�F�:�G�=�L�M�:�D�>�M�P�H�:�K�@�N�F�>�G�M�L�?�K�H�F�M�A�>�M�H�I�H�?�M�A�>�L�M�:�<�D���M�A�>�G�K�>�M�N�K�G�: �L�B�G�@�E�>�O�:�E�N�>�:�L�: �K�>�L�N�E�M�
�1�A�>�H�K�=�>�K�H�?�M�A�>
�:�K�@�N�F�>�G�M�L���P�A�>�G�B�F�I�H�K�M�:�G�M���B�L�M�A�>�L�M�:�G�=�:�K�=�H�G�>�B�G�F�:�M�A�>�F�:�M�B�<�L���?�H�K�>�Q�:�F�I�E�>���M�H�<�H�F�I�N�M�>�� �Z�����R�H�N�P�K�B�M�>�\�� �� �*�&�+�2�0�]�

�1�A�>�L�>���<�H�F�F�:�G�=�L���:�E�E���A�:�O�>���>�J�N�B�O�:�E�>�G�M�L���B�G��� �����:�G�=���F�H�L�M���H�M�A�>�K���E�:�G�@�N�:�@�>�L�������E�B�L�M�>�=���B�G���M�A�>���\� ���>�J�N�B�O�:�E�>�G�M�]���<�H�E�N�F�G���;�>�E�H�P�
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command C equivalent description

���&�1�4�&�0�"�9���+�! �� �:�I�I�E�B�>�L���M�A�>���;�H�H�E�>�:�G�����+�!���?�N�G�<�M�B�H�G���M�H���<�H�K�K�>�L�I�H�G�=�B�G�@���;�B�M�L���H�?���M�A�>���:�K�@�N�F�>�G�M�L

���&�1�4�&�0�"�9�,�/ �T �:�I�I�E�B�>�L���M�A�>���;�H�H�E�>�:�G���,�/���?�N�G�<�M�B�H�G���M�H���<�H�K�K�>�L�I�H�G�=�B�G�@���;�B�M�L���H�?���M�A�>���:�K�@�N�F�>�G�M�L

���&�1�4�&�0�"�9�5�,�/ �8 �:�I�I�E�B�>�L���M�A�>���;�H�H�E�>�:�G���5�,�/���?�N�G�<�M�B�H�G���M�H���<�H�K�K�>�L�I�H�G�=�B�G�@���;�B�M�L���H�?���M�A�>���:�K�@�N�F�>�G�M�L

�!�&�3�&�!�" �� �=�B�O�B�=�>�L���M�A�>���:�K�@�N�F�>�G�M�L

�"�.�2���)�0 �� �M�K�N�>���B�?���:�G�=���H�G�E�R���B�?���M�A�>���:�K�@�N�F�>�G�M�L���:�K�>���>�J�N�:�E

�$�/�"�� �1�"�/�9�1�%���+�� �M�K�N�>���B�?���:�G�=���H�G�E�R���B�?���M�A�>���?�B�K�L�M���:�K�@�N�F�>�G�M���B�L���@�K�>�:�M�>�K���M�A�:�G���M�A�>���L�>�<�H�G�=

�)�"�0�0�9�1�%���+ �� �M�K�N�>���B�?���:�G�=���H�G�E�R���B�?���M�A�>���?�B�K�L�M���:�K�@�N�F�>�G�M���B�L���E�>�L�L���M�A�:�G���M�A�>���L�>�<�H�G�=

�)�,�$�&� ���)�9���+�! ���� �M�K�N�>���B�?���:�G�=���H�G�E�R���B�?���;�H�M�A���:�K�@�N�F�>�G�M�L���:�K�>���M�K�N�>

�)�,�$�&� ���)�9�,�/ �T�T �M�K�N�>���B�?���:�G�=���H�G�E�R���B�?���:�M���E�>�:�L�M���H�G�>���:�K�@�N�F�>�G�M���B�L���M�K�N�>

�*���5 �G�H�G�> �L�>�E�>�<�M�L���M�A�>���@�K�>�:�M�>�K���H�?���M�A�>���M�P�H���:�K�@�N�F�>�G�M�L

�*�&�+ �G�H�G�> �L�>�E�>�<�M�L���M�A�>���E�>�L�L�>�K���H�?���M�A�>���M�P�H���:�K�@�N�F�>�G�M�L

�*�&�+�2�0 �Z �L�N�;�M�K�:�<�M�L���M�A�>���:�K�@�N�F�>�G�M�L

�*�,�! �� �<�H�F�I�N�M�>�L���M�A�>���K�>�F�:�B�G�=�>�K���H�G���=�B�O�B�L�B�H�G���H�?���M�A�>���?�B�K�L�M���:�K�@�N�F�>�G�M���;�R���M�A�>���L�>�<�H�G�=

�+�,�1�9�"�.�2���)�0 ���� �M�K�N�>���B�?���:�G�=���H�G�E�R���B�?���M�A�>���:�K�@�N�F�>�G�M�L���:�K�>���G�H�M���>�J�N�:�E

�-�)�2�0 �
 �:�=�=�L���M�A�>���:�K�@�N�F�>�G�M�L

�0�%�&�#�1�9�)�"�#�1 ����
�L�A�B�?�M�L�M�A�>�;�B�G�:�K�R�K�>�I�K�>�L�>�G�M�:�M�B�H�G�H�?�M�A�>�L�>�<�H�G�=�:�K�@�N�F�>�G�M�M�H�M�A�>�E�>�?�M�;�R�: �G�N�F�;�>�K
�H�?���;�B�M�L���@�B�O�>�G���B�G���M�A�>���L�>�<�H�G�=���:�K�@�N�F�>�G�M�����P�B�M�A�H�N�M���P�K�:�I�I�B�G�@��

�0�%�&�#�1�9�/�&�$�%�1����
�L�A�B�?�M�L�M�A�>�;�B�G�:�K�R�K�>�I�K�>�L�>�G�M�:�M�B�H�G�H�?�M�A�>�?�B�K�L�M�:�K�@�N�F�>�G�M�M�H�M�A�>�K�B�@�A�M�;�R�: �G�N�F�;�>�K�H�?
�;�B�M�L���@�B�O�>�G���B�G���M�A�>���L�>�<�H�G�=���:�K�@�N�F�>�G�M�����P�B�M�A�H�N�M���P�K�:�I�I�B�G�@��

�1�&�*�"�0 �	 �F�N�E�M�B�I�E�B�>�L���M�A�>���:�K�@�N�F�>�G�M�L
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Servo, LED, and other output commands

command
stack
effect

description

�0�-�"�"�! ����
�L�>�M�L�M�A�>speed�H�?�M�A�>�<�A�:�G�G�>�E�L�I�>�<�B�?�B�>�=�;�R�M�A�>�M�H�I�>�E�>�F�>�G�M�M�H�M�A�>�O�:�E�N�>�B�G�M�A�>�L�>�<�H�G�=
�>�E�>�F�>�G�M�����L�>�>Section 4.e��

��� � �"�)�"�/�� �1�&�,�+ ����
�L�>�M�L�M�A�>acceleration�H�?�M�A�>�<�A�:�G�G�>�E�L�I�>�<�B�?�B�>�=�;�R�M�A�>�M�H�I�>�E�>�F�>�G�M�M�H�M�A�>�O�:�E�N�>�B�G�M�A�>
�L�>�<�H�G�=���>�E�>�F�>�G�M�����L�>�>Section 4.e��

�$�"�1�9�-�,�0�&�1�&�,�+ �������
�� �@�>�M�L���M�A�>position�H�?���M�A�>���<�A�:�G�G�>�E���L�I�>�<�B�?�B�>�=���;�R���M�A�>���M�H�I���>�E�>�F�>�G�M

�$�"�1�9�*�,�3�&�+�$�9�0�1�� �1�" �
�� �M�K�N�>���B�?���:�G�R���L�>�K�O�H�L���:�K�>���L�M�B�E�E���F�H�O�B�G�@�����E�B�F�B�M�>�=���;�R���L�I�>�>�=���H�K���:�<�<�>�E�>�K�:�M�B�H�G

�0�"�/�3�, ����
�L�>�M�L�M�A�>target�H�?�M�A�>�<�A�:�G�G�>�E�L�I�>�<�B�?�B�>�=�;�R�M�A�>�M�H�I�>�E�>�F�>�G�M�M�H�M�A�>�O�:�E�N�>�B�G�M�A�>�L�>�<�H�G�=
�>�E�>�F�>�G�M�����B�G���N�G�B�M�L���H�?�����
�������c�L

�0�"�/�3�,�9�����&�1 ����
�L�>�M�L�M�A�>target�H�?�M�A�>�<�A�:�G�G�>�E�L�I�>�<�B�?�B�>�=�;�R�M�A�>�M�H�I�>�E�>�F�>�G�M�M�H�M�A�>�O�:�E�N�>�B�G�M�A�>�L�>�<�H�G�=
�>�E�>�F�>�G�M���P�A�B�<�A�L�A�H�N�E�=�;�>�: �O�:�E�N�>�?�K�H�F�� �M�H������ ���L�>�>�M�A�>�*�B�G�B�0�0� �<�H�F�F�:�G�=�B�G
Section 5.e��

�)�"�!�9�,�+ �G�H�G�>�M�N�K�G�L���M�A�>���K�>�=���)�"�!���H�G

�)�"�!�9�,�#�# �G�H�G�>�M�N�K�G�L���M�A�>���K�>�=���)�"�!���H�?�?�����:�L�L�N�F�B�G�@���G�H���>�K�K�H�K�L���;�B�M�L���:�K�>���L�>�M��

�-�4�* ����

��Mini Maestro 12, 18, and 24 only�� �>�G�:�;�E�>�L�M�A�>�-�4�* �H�N�M�I�N�M�<�A�:�G�G�>�E���P�B�M�A
�M�A�>�I�>�K�B�H�=�L�I�>�<�B�?�B�>�=�;�R�M�A�>�M�H�I�>�E�>�F�>�G�M�:�G�=�M�A�>�H�G�M�B�F�>�L�I�>�<�B�?�B�>�=�;�R�M�A�>�L�>�<�H�G�=
�>�E�>�F�>�G�M���;�H�M�A�B�G�N�G�B�M�L�H�?���������c�L���L�>�>Section 4.a �?�H�K�F�H�K�>�B�G�?�H�K�F�:�M�B�H�G�:�;�H�N�M
�-�4�*��

�0�"�/�&���)�9�0�"�+�!�9���6�1�"����
��Mini Maestro 12, 18, and 24 only�� �K�>�F�H�O�>�L�M�A�>�M�H�I�G�N�F�;�>�K�?�K�H�F�M�A�>�L�M�:�<�D��
�B�G�M�>�K�I�K�>�M�L���B�M���:�L���:���L�B�G�@�E�>���;�R�M�>�����:�G�=���L�>�G�=�L���M�A�:�M���;�R�M�>���M�H���M�A�>���1�1�)���L�>�K�B�:�E���H�N�M�I�N�M�����1�5��

6.c.Example Scripts

Getting started: blinking an LED

�1�A�>���?�H�E�E�H�P�B�G�@���L�<�K�B�I�M���P�B�E�E���<�:�N�L�>���M�A�>���K�>�=���)�"�!���H�G���M�A�>���*�:�>�L�M�K�H���M�H���;�E�B�G�D���H�G�<�>���I�>�K���L�>�<�H�G�=��

# Blinks the red LED once per second.
begin

led_on
100 delay
led_off
900 delay

repeat

�&�M�B�L�: �@�H�H�=�B�=�>�:�M�H�M�K�R�L�M�>�I�I�B�G�@�M�A�K�H�N�@�A�M�A�B�L�L�<�K�B�I�M�;�>�?�H�K�>�=�H�B�G�@�:�G�R�M�A�B�G�@�?�N�K�M�A�>�K�P�B�M�A�L�<�K�B�I�M�L�H�G�M�A�>�*�:�>�L�M�K�H�
�&�G
�I�:�K�M�B�<�N�E�:�K�� �I�:�R�:�M�M�>�G�M�B�H�G�M�H�A�H�P�M�A�>�<�H�F�F�:�G�=�\�������] �I�N�M�L�M�A�>�G�N�F�;�>�K������ �H�G�M�A�>�L�M�:�<�D���:�G�=�M�A�>�!�"�)�� �6 �<�H�F�F�:�G�=
�<�H�G�L�N�F�>�L�M�A�:�M�G�N�F�;�>�K�
�&�G�M�A�>�*�:�>�L�M�K�H�L�<�K�B�I�M�B�G�@�E�:�G�@�N�:�@�>���:�K�@�N�F�>�G�M�L�M�H�<�H�F�F�:�G�=�L�:�E�P�:�R�L�G�>�>�=�M�H�;�>�I�E�:�<�>�=�H�G�M�A�>�L�M�:�<�D
before �M�A�>�<�H�F�F�:�G�=�L�M�A�:�M�N�L�>�M�A�>�F���P�A�B�<�A�F�:�D�>�L�M�A�>�E�:�G�@�N�:�@�>�L�>�>�F�;�:�<�D�P�:�K�=�L�<�H�F�I�:�K�>�=�M�H�H�M�A�>�K�E�:�G�@�N�:�@�>�L�
�&�M�:�E�L�H
�F�>�:�G�L�M�A�:�M�R�H�N�<�:�G�:�K�K�:�G�@�>�R�H�N�K�<�H�=�>�B�G�: �O�:�K�B�>�M�R�H�?�=�B�?�?�>�K�>�G�M�P�:�R�L�
�#�H�K�>�Q�:�F�I�E�>���M�A�B�L�I�K�H�@�K�:�F�B�L�>�J�N�B�O�:�E�>�G�M�M�H�M�A�>�H�G�>
�:�;�H�O�>��

# Blinks the red LED once per second.
begin

900 100
led_on delay
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led_off delay
repeat

�1�A�>�G�N�F�;�>�K�L�:�K�>�I�E�:�<�>�=�H�G�M�A�>�L�M�:�<�D�:�M�M�A�>�;�>�@�B�G�G�B�G�@�H�?�M�A�>�E�H�H�I���M�A�>�G�<�H�G�L�N�F�>�=�E�:�M�>�K�H�G�B�G�>�Q�>�<�N�M�B�H�G�
�-�:�R�:�M�M�>�G�M�B�H�G�M�H
�M�A�>���H�K�=�>�K���H�?���M�A�>���G�N�F�;�>�K�L���N�L�>�=���A�>�K�>�����M�A�>�����������@�H�>�L���H�G���M�A�>���L�M�:�<�Dfirst�����:�G�=���B�M���B�L���N�L�>�=last�


A simple servo sequence

�1�A�>���?�H�E�E�H�P�B�G�@���L�<�K�B�I�M���L�A�H�P�L���A�H�P���M�H���=�B�K�>�<�M���L�>�K�O�H�������M�H���?�B�O�>���=�B�?�?�>�K�>�G�M���I�H�L�B�M�B�H�G�L���B�G���:���E�H�H�I�


# Move servo 0 to five different positions, in a loop.
begin

4000 0 servo # set servo 0 to 1.00 ms
500 delay
5000 0 servo # 1.25 ms
500 delay
6000 0 servo # 1.50 ms
500 delay
7000 0 servo # 1.75 ms
500 delay
8000 0 servo # 2.00 ms
500 delay

repeat

�1�A�>�L�>�K�B�:�E�F�H�=�>�F�N�L�Mnot �;�>�L�>�M�M�H�=�>�M�>�<�M�;�:�N�=�K�:�M�>�?�H�K�M�A�B�L�L�<�K�B�I�M�M�H�P�H�K�D�
�&�G�=�>�M�>�<�M�;�:�N�=�K�:�M�>�F�H�=�>���M�A�>
�*�:�>�L�M�K�H���=�H�>�L���G�H�M���>�G�:�;�E�>���:�G�R���H�?���M�A�>���L�>�K�O�H���H�N�M�I�N�M�L���N�G�M�B�E���M�A�>���L�M�:�K�M���;�R�M�>���A�:�L���;�>�>�G���K�>�<�>�B�O�>�=�


�+�H�M�>�M�A�:�M�M�A�>�L�>�K�O�H�I�H�L�B�M�B�H�G�L�:�K�>�L�I�>�<�B�?�B�>�=�B�G�N�G�B�M�L�H�?���
�����c�L���L�H�: �O�:�E�N�>�H�?�������� �<�H�K�K�>�L�I�H�G�=�L�M�H�� �F�L�
�1�A�>�M�>�Q�M�:�?�M�>�K�M�A�>��
�B�L�: comment���B�M�=�H�>�L�G�H�M�@�>�M�I�K�H�@�K�:�F�F�>�=�H�G�M�H�M�A�>�=�>�O�B�<�>���;�N�M�B�M�<�:�G�;�>�N�L�>�?�N�E�?�H�K�F�:�D�B�G�@�G�H�M�>�L�:�;�H�N�M�A�H�P�M�A�>�I�K�H�@�K�:�F
�P�H�K�D�L�
�$�H�H�=�<�H�F�F�>�G�M�L�:�K�>�>�L�L�>�G�M�B�:�E�?�H�K�<�H�F�I�E�B�<�:�M�>�=�I�K�H�@�K�:�F�L�
�&�M�B�L�B�F�I�H�K�M�:�G�M�M�H�K�>�F�>�F�;�>�K�M�A�>�!�"�)�� �6 �<�H�F�F�:�G�=�L��
�P�B�M�A�H�N�M���M�A�>�L�>�����M�A�>���L�<�K�B�I�M���P�B�E�E���G�H�M���P�:�B�M���:�M���:�E�E���;�>�M�P�>�>�G���L�>�K�O�H���<�H�F�F�:�G�=�L�����K�N�G�G�B�G�@���M�A�>���E�H�H�I���A�N�G�=�K�>�=�L���H�?���M�B�F�>�L���I�>�K���L�>�<�H�G�=�


Compressing the sequence

�1�A�>�I�K�H�@�K�:�F�:�;�H�O�>�M�:�D�>�L���� �;�R�M�>�L�H�?�I�K�H�@�K�:�F�L�I�:�<�>������ �;�R�M�>�L�?�H�K�>�:�<�A�L�>�K�O�H�I�H�L�B�M�B�H�G�:�G�=�� �?�H�K�M�A�>�E�H�H�I�
���M�M�A�B�L�K�:�M�>��
�P�>�<�H�N�E�=�L�M�H�K�>�N�I�M�H���� �L�>�K�O�H�I�H�L�B�M�B�H�G�L�B�G�M�A�>�����������;�R�M�>�F�>�F�H�K�R�H�?�M�A�>�*�B�<�K�H�*�:�>�L�M�K�H���H�K������ �L�>�K�O�H�I�H�L�B�M�B�H�G�L�B�G�M�A�>
�����������;�R�M�>�F�>�F�H�K�R�H�?�M�A�>�*�B�G�B�*�:�>�L�M�K�H�L�
�1�H�@�>�M�M�A�>�F�H�L�M�H�N�M�H�?�M�A�>�E�B�F�B�M�>�=�F�>�F�H�K�R�� �M�A�>�K�>�:�K�>�: �O�:�K�B�>�M�R�H�?�P�:�R�L�M�H
�<�H�F�I�K�>�L�L�M�A�>�I�K�H�@�K�:�F�
�*�H�L�M�B�F�I�H�K�M�:�G�M�B�L�M�H�F�:�D�>�N�L�>�H�?subroutines�
�#�H�K�>�Q�:�F�I�E�>���L�B�G�<�>�P�>�K�>�I�>�:�M�M�A�>�B�G�L�M�K�N�<�M�B�H�G�L�\��
�L�>�K�O�H������ �=�>�E�:�R�]�L�>�O�>�K�:�E�M�B�F�>�L���P�>�<�:�G�F�H�O�>�M�A�>�F�B�G�M�H�: �L�N�;�K�H�N�M�B�G�>�M�H�L�:�O�>�L�I�:�<�>�
���M�M�A�>�L�:�F�>���M�A�B�L�L�B�F�I�E�B�?�B�>�L�M�A�>�<�H�=�>
�:�G�=���F�:�D�>�L���B�M���>�:�L�B�>�K���M�H���F�:�D�>���?�N�M�N�K�>���F�H�=�B�?�B�<�:�M�B�H�G�L�����L�N�<�A���:�L���<�A�:�G�@�B�G�@���M�A�>���L�I�>�>�=���H�?���M�A�>���>�G�M�B�K�>���L�>�J�N�>�G�<�>�


# Move servo 0 to five different positions, in a loop.
begin

4000
frame
5000
frame
6000
frame
7000
frame
8000
frame

repeat

sub frame
0 servo
500 delay
return
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�2�L�B�G�@�M�A�>�L�N�;�K�H�N�M�B�G�>�;�K�B�G�@�L�M�A�>�L�<�K�B�I�M�=�H�P�G�M�H���� �;�R�M�>�L���� �I�>�K�I�H�L�B�M�B�H�G�:�G�=���� �;�R�M�>�L�H�?�H�O�>�K�A�>�:�=�?�H�K�M�A�>�E�H�H�I�:�G�=�M�H
�=�>�?�B�G�>�#�/���*�"�
 �4�>�<�:�G�@�H�?�N�K�M�A�>�K���B�G�L�I�>�<�M�B�G�@�M�A�>�<�H�F�I�B�E�>�=�<�H�=�>�L�A�H�P�L�M�A�:�M�I�N�M�M�B�G�@�>�:�<�A�G�N�F�;�>�K�H�G�M�A�>�L�M�:�<�D�K�>�J�N�B�K�>�L
�� �;�R�M�>�L���H�G�>�;�R�M�>�:�L�: �<�H�F�F�:�G�=���:�G�=�M�P�H�?�H�K�M�A�>�M�P�H���;�R�M�>�G�N�F�;�>�K�
�+�N�F�;�>�K�L�?�K�H�F�� �M�H������ �<�:�G�;�>�E�H�:�=�>�=�H�G�M�H�M�A�>�L�M�:�<�D
�P�B�M�A�C�N�L�M�M�P�H�;�R�M�>�L�
�0�N�I�I�H�L�>�B�G�H�N�K�:�I�I�E�B�<�:�M�B�H�G�P�>�=�H�G�H�M�G�>�>�=�M�A�>�?�N�E�E���
�����c�L�K�>�L�H�E�N�M�B�H�G�H�?�M�A�>�=�>�O�B�<�>���L�B�G�<�>�:�E�E�H�?�H�N�K
�L�>�M�M�B�G�@�L���:�K�>���F�N�E�M�B�I�E�>�L���H�?���������
���1�A�>�G���P�>���<�:�G���N�L�>���L�F�:�E�E�>�K���G�N�F�;�>�K�L���M�H���L�:�O�>���:�G�H�M�A�>�K���;�R�M�>��

# Move servo 0 to five different positions, in a loop.
begin

40 frame
50 frame
60 frame
70 frame
80 frame

repeat

# loads a frame specified in 25 us units
sub frame

100 times
0 servo
500 delay
return

�1�A�B�L�I�K�H�@�K�:�F�B�L���� �;�R�M�>�L�E�H�G�@���P�B�M�A�� �;�R�M�>�L�N�L�>�=�I�>�K�I�H�L�B�M�B�H�G�:�G�=���� �;�R�M�>�L�H�?�H�O�>�K�A�>�:�=�
�+�H�M�>�M�A�:�M�P�>�<�H�N�E�=�@�>�M�M�A�>�L�:�F�>
�>�?�?�B�<�B�>�G�<�R�B�?�P�>�N�L�>�=�M�A�>�0�"�/�3�,�9�����&�1�<�H�F�F�:�G�=���P�A�B�<�A�M�:�D�>�L�: �H�G�>���;�R�M�>�:�K�@�N�F�>�G�M�?�K�H�F�� �M�H�������
 �4�>�<�:�G�@�H�>�O�>�G
�L�F�:�E�E�>�K���;�R���I�N�M�M�B�G�@���:�E�E���H�?���M�A�>���G�N�F�;�>�K�L���M�H�@�>�M�A�>�K��

# Move servo 0 to five different positions, in a loop.
begin

80 70 60 50 40
frame frame frame frame frame

repeat

# loads a frame specified in 25 us units
sub frame

100 times
0 servo
500 delay
return

�&�?�R�H�N�L�M�>�I�M�A�K�H�N�@�A�M�A�B�L�O�>�K�L�B�H�G�I�K�H�@�K�:�F���R�H�N�P�B�E�E�:�E�L�H�G�H�M�B�<�>�M�A�:�M�:�E�E�?�B�O�>�G�N�F�;�>�K�L�:�K�>�I�E�:�<�>�=�H�G�M�A�>�L�M�:�<�D�B�G�: �L�B�G�@�E�>
�L�M�>�I���M�A�B�L�B�L�;�>�<�:�N�L�>�M�A�>�<�H�F�I�B�E�>�K�<�:�G�N�L�>�: �L�B�G�@�E�>�<�H�F�F�:�G�=�M�H�I�N�M�F�N�E�M�B�I�E�>�G�N�F�;�>�K�L�H�G�M�A�>�L�M�:�<�D�
�2�L�B�G�@�: �L�B�G�@�E�>
�<�H�F�F�:�G�=�?�H�K�F�N�E�M�B�I�E�>�G�N�F�;�>�K�L�L�:�O�>�L�L�I�:�<�>���P�>�:�K�>�G�H�P�=�H�P�G�M�H�C�N�L�M���� �;�R�M�>�L�
�,�G�E�R���� �;�R�M�>�L�:�K�>�N�L�>�=�?�H�K�M�A�>�� �?�K�:�F�>�L��
�?�H�K�:�G�:�O�>�K�:�@�>�H�?���
���;�R�M�>�L�I�>�K�?�K�:�F�>�
�1�A�B�L�B�L�I�K�H�;�:�;�E�R�<�H�F�I�:�<�M�>�G�H�N�@�A�Z�;�R�=�N�I�E�B�<�:�M�B�G�@�M�A�B�L�L�M�K�N�<�M�N�K�>�P�>�<�H�N�E�=�?�B�M������
�=�B�?�?�>�K�>�G�M�I�H�L�B�M�B�H�G�L�B�G�M�H�M�A�>�����������;�R�M�>�I�K�H�@�K�:�F�F�>�F�H�K�R�H�?�M�A�>�*�B�<�K�H�*�:�>�L�M�K�H�
�%�H�P�>�O�>�K���M�A�>�<�H�=�>�<�:�G�@�>�M�>�O�>�G�L�F�:�E�E�>�K�

� �H�G�L�B�=�>�K���M�A�B�L���L�<�K�B�I�M�����P�A�B�<�A���N�L�>�L���������?�K�:�F�>�L���M�H���F�:�D�>���:���L�F�H�H�M�A���;�:�<�D���:�G�=���?�H�K�M�A���F�H�M�B�H�G��

# Moves servo in a sine wave between 1 and 2 ms.
begin

60 64 68 71 74 77 79 80 80 79 78 76 73 70 66 62
58 54 50 47 44 42 41 40 40 41 43 46 49 52 56
all_frames

repeat

sub all_frames
begin

depth
while

100 times
0 servo
100 delay

repeat
return

�&�G�M�A�B�L�O�>�K�L�B�H�G�H�?�M�A�>�<�H�=�>���P�>�A�:�O�>�K�>�P�K�B�M�M�>�G�M�A�>�#�/���*�" �L�N�;�K�H�N�M�B�G�>���N�L�B�G�@�M�A�>�!�"�-�1�%�<�H�F�F�:�G�=�M�H�:�N�M�H�F�:�M�B�<�:�E�E�R�E�H�:�=
�?�K�:�F�>�L�?�K�H�F�M�A�>�L�M�:�<�D�N�G�M�B�E�M�A�>�K�>�:�K�>�G�H�G�>�E�>�?�M�
�1�A�B�L�I�K�H�@�K�:�F�N�L�>�L���� �;�R�M�>�L�M�H�L�M�H�K�>���� �?�K�:�F�>�L���?�H�K�:�G�:�O�>�K�:�@�>�H�?�C�N�L�M
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���
���;�R�M�>�L�I�>�K�?�K�:�F�>�
�4�>�<�H�N�E�=�L�M�H�K�>�: �L�>�J�N�>�G�<�>�<�H�G�M�:�B�G�B�G�@������ �=�B�?�?�>�K�>�G�M�I�H�L�B�M�B�H�G�L�B�G�M�A�>�F�>�F�H�K�R�H�?�M�A�>�*�B�<�K�H�*�:�>�L�M�K�H
�N�L�B�G�@���M�A�B�L���D�B�G�=���H�?���L�<�K�B�I�M�


Making smooth sequences with GET_MOVING_STATE

�0�I�>�>�=�:�G�=�:�<�<�>�E�>�K�:�M�B�H�G�L�>�M�M�B�G�@�L�<�:�G�;�>�N�L�>�=�M�H�F�:�D�>�L�F�H�H�M�A�F�H�M�B�H�G�L�>�J�N�>�G�<�>�L�P�B�M�A�M�A�>�*�:�>�L�M�K�H�
�%�H�P�>�O�>�K���: �<�H�F�F�H�G
�I�K�H�;�E�>�F�B�L�M�A�:�M�R�H�N�=�H�G�H�M�D�G�H�P�A�H�P�F�N�<�A�R�H�N�G�>�>�=�M�H�=�>�E�:�R�;�>�M�P�>�>�G�?�K�:�F�>�L�M�H�:�E�E�H�P�M�A�>�L�>�K�O�H�M�H�K�>�:�<�A�B�M�L�?�B�G�:�E
�I�H�L�B�M�B�H�G�
�%�>�K�>�B�L�:�G�>�Q�:�F�I�E�>�H�?�A�H�P�M�H�N�L�>�M�A�>�;�N�B�E�M���B�G�?�N�G�<�M�B�H�G�$�"�1�9�*�,�3�&�+�$�9�0�1�� �1�" �M�H�F�:�D�>�: �L�F�H�H�M�A�L�>�J�N�>�G�<�>��
�B�G�L�M�>�:�=���H�?���!�"�)���6��

# This example uses speed and acceleration to make a smooth
# motion back and forth between 1 and 2 ms.
3 0 acceleration
30 0 speed

begin
4000 0 servo # set servo 0 to 1.00 ms
moving_wait
8000 0 servo # 2.00 ms
moving_wait

repeat

sub moving_wait
begin

get_moving_state
while

# wait until it is no longer moving
repeat
return

�$�"�1�9�*�,�3�&�+�$�9�0�1�� �1�"�K�>�M�N�K�G�L�: �� �:�L�E�H�G�@�:�L�M�A�>�K�>�B�L�:�M�E�>�:�L�M�H�G�>�L�>�K�O�H�F�H�O�B�G�@���L�H�R�H�N�<�:�G�N�L�>�B�M�P�A�>�G�>�O�>�K�R�H�N�P�:�G�M
�M�H���P�:�B�M���?�H�K���:�E�E���F�H�M�B�H�G���M�H���L�M�H�I���;�>�?�H�K�>���I�K�H�<�>�>�=�B�G�@���M�H���M�A�>���G�>�Q�M���L�M�>�I���H�?���:���L�<�K�B�I�M�


Using an analog input to control servos

���G�B�F�I�H�K�M�:�G�M�?�>�:�M�N�K�>�H�?�M�A�>�*�:�>�L�M�K�H�B�L�M�A�:�M�B�M�<�:�G�;�>�N�L�>�=�M�H�K�>�:�=�B�G�I�N�M�L�?�K�H�F�L�>�G�L�H�K�L���L�P�B�M�<�A�>�L���H�K�H�M�A�>�K�=�>�O�B�<�>�L�
���L�:
�L�B�F�I�E�>�>�Q�:�F�I�E�>���L�N�I�I�H�L�>�P�>�P�:�G�M�M�H�N�L�>�: �I�H�M�>�G�M�B�H�F�>�M�>�K�M�H�<�H�G�M�K�H�E�M�A�>�I�H�L�B�M�B�H�G�H�?�: �L�>�K�O�H�
�#�H�K�M�A�B�L�>�Q�:�F�I�E�>���<�H�G�G�>�<�M
�M�A�>�I�H�M�>�G�M�B�H�F�>�M�>�K�M�H�?�H�K�F�: �O�H�E�M�:�@�>�=�B�O�B�=�>�K�;�>�M�P�>�>�G���3 �:�G�=�����P�B�M�A�M�A�>�<�>�G�M�>�K�M�:�I�<�H�G�G�>�<�M�>�=�M�H�<�A�:�G�G�>�E���
� �H�G�?�B�@�N�K�>
�<�A�:�G�G�>�E�� �M�H�;�>�:�G�B�G�I�N�M���:�G�=�>�Q�:�F�B�G�>�M�A�>�L�B�@�G�:�E�H�G�M�A�>�0�M�:�M�N�L�M�:�;�H�?�M�A�>�*�:�>�L�M�K�H� �H�G�M�K�H�E� �>�G�M�>�K�
�6�H�N�L�A�H�N�E�=�L�>�>�M�A�>
�I�H�L�B�M�B�H�G�B�G�=�B�<�:�M�H�K�O�:�K�R�?�K�H�F�� �M�H������ �c�L�:�L�R�H�N�M�N�K�G�M�A�>�I�H�M�>�G�M�B�H�F�>�M�>�K�?�K�H�F�H�G�>�L�B�=�>�M�H�M�A�>�H�M�A�>�K�
�&�G�R�H�N�K�L�<�K�B�I�M���M�A�B�L
�K�:�G�@�>�<�H�K�K�>�L�I�H�G�=�L�M�H�G�N�F�;�>�K�L�?�K�H�F�� �M�H���������
�4�>�<�:�G�L�<�:�E�>�M�A�B�L�G�N�F�;�>�K�N�I�M�H�:�I�I�K�H�Q�B�F�:�M�>�E�R�M�A�>�?�N�E�E�K�:�G�@�>�H�?�: �L�>�K�O�H��
�M�A�>�G���L�>�M���M�A�>���L�>�K�O�H���I�H�L�B�M�B�H�G���M�H���M�A�B�L���G�N�F�;�>�K�����:�E�E���B�G���:���E�H�H�I��

# Sets servo 0 to a position based on an analog input.
begin

1 get_position    # get the value of the pot, 0-1023
4 times 4000 plus # scale it to 4000-8092, approximately 1-2 ms
0 servo           # set servo 0 based to the value

repeat

���E�M�>�K�G�:�M�B�O�>�E�R�����R�H�N���F�B�@�A�M���P�:�G�M���M�A�>���L�>�K�O�H���M�H���@�H���M�H���=�B�L�<�K�>�M�>���I�H�L�B�M�B�H�G�L���=�>�I�>�G�=�B�G�@���H�G���M�A�>���B�G�I�N�M���O�:�E�N�>��

# Set the servo to 4000, 6000, or 8000 depending on an analog input.
begin

1 get_position    # get the value of the pot, 0-1023
dup 300 less_than
if

4000   # go to 4000 for values 0-299
else

dup 600 less_than
if

6000 # go to 6000 for values 300-599
else

8000 # go to 8000 for values 600-1023
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endif
endif
0 servo
drop     # remove the original copy of the pot value

repeat

�1�A�>�>�Q�:�F�I�E�>�:�;�H�O�>�P�H�K�D�L���;�N�M�P�A�>�G�M�A�>�I�H�M�>�G�M�B�H�F�>�M�>�K�B�L�<�E�H�L�>�M�H������ �H�K���������G�H�B�L�>�H�G�M�A�>�:�G�:�E�H�@���M�H���=�B�@�B�M�:�E�<�H�G�O�>�K�L�B�H�G
�<�:�G���<�:�N�L�>���M�A�>���L�>�K�O�H���M�H���C�N�F�I���K�:�G�=�H�F�E�R���;�:�<�D���:�G�=���?�H�K�M�A�
�������;�>�M�M�>�K���P�:�R���M�H���=�H���B�M���B�L���P�B�M�A���A�R�L�M�>�K�>�L�B�L��

# Set the servo to 4000, 6000, or 8000 depending on an analog input, with hysteresis.
begin

4000 0 300 servo_range
6000 300 600 servo_range
8000 600 1023 servo_range

repeat

# usage: <pos> <low> <high> servo_range
# If the pot is in the range specified by low and high,
# keeps servo 0 at pos until the pot moves out of this
# range, with hysteresis.
sub servo_range

pot 2 pick less_than logical_not    # >= low
pot 2 pick greater_than logical_not # <= high
logical_and
if

begin
pot 2 pick 10 minus less_than logical_not   # >= low - 10
pot 2 pick 10 plus greater_than logical_not # <= high + 10
logical_and

while
2 pick 0 servo

repeat
endif
drop drop drop
return

sub pot
1 get_position
return

�1�A�B�L�>�Q�:�F�I�E�>�N�L�>�L�H�G�>�K�:�G�@�>�?�H�K�=�>�<�B�=�B�G�@�P�A�>�K�>�M�H�@�H�P�A�>�G�F�:�D�B�G�@�: �M�K�:�G�L�B�M�B�H�G���M�A�>�G�B�M�P�:�B�M�L�?�H�K�M�A�>�L�>�K�O�H�M�H�E�>�:�O�>�:
�L�E�B�@�A�M�E�R�E�:�K�@�>�K�K�:�G�@�>�;�>�?�H�K�>�F�:�D�B�G�@�:�G�H�M�A�>�K�M�K�:�G�L�B�M�B�H�G�
���L�E�H�G�@�:�L�M�A�>�=�B�?�?�>�K�>�G�<�>������ �B�G�M�A�B�L�>�Q�:�F�I�E�>���B�L�E�:�K�@�>�K�M�A�:�G�M�A�>
�:�F�H�N�G�M���H�?���G�H�B�L�>�����M�A�B�L���P�B�E�E���I�K�>�O�>�G�M���M�A�>���K�:�G�=�H�F���C�N�F�I�B�G�@�


�+�H�M�>�M�A�:�M�M�A�B�L�>�Q�:�F�I�E�>�P�B�E�E�H�G�E�R�P�H�K�D�B�?�R�H�N�<�H�G�G�>�<�M�R�H�N�K�I�H�M�>�G�M�B�H�F�>�M�>�K�M�H�H�G�>�H�?�M�A�>�:�G�:�E�H�@�B�G�I�N�M�<�:�I�:�;�E�>�<�A�:�G�G�>�E�L
���<�A�:�G�G�>�E�L�����Z�������
���1�A�>���B�G�I�N�M�L���H�G���M�A�>���H�M�A�>�K���<�A�:�G�G�>�E�L���:�K�>���=�B�@�B�M�:�E�


Using a button or switch to control servos

�&�M�B�L�I�H�L�L�B�;�E�>�M�H�<�H�G�G�>�<�M�: �;�N�M�M�H�G�H�K�L�P�B�M�<�A�M�H�: �*�:�>�L�M�K�H�:�G�=�=�>�M�>�<�M�M�A�>�L�M�:�M�>�H�?�M�A�>�;�N�M�M�H�G�B�G�R�H�N�K�L�<�K�B�I�M�
�1�A�>�L�<�K�B�I�M�;�>�E�H�P
�F�H�O�>�L�: �L�>�K�O�H�M�A�K�H�N�@�A�: �I�K�>�=�>�?�B�G�>�=�L�>�J�N�>�G�<�>�H�?�F�H�O�>�F�>�G�M�L���:�=�O�:�G�<�B�G�@�M�H�M�A�>�G�>�Q�M�L�M�>�I�>�:�<�A�M�B�F�>�M�A�>�;�N�M�M�H�G�B�L�I�N�L�A�>�=�

�&�M���N�L�>�L���<�A�:�G�G�>�E�������?�H�K���M�A�>���;�N�M�M�H�G���:�G�=���<�A�:�G�G�>�E�������?�H�K���M�A�>���L�>�K�O�H�


�1�A�>�;�N�M�M�H�G�<�A�:�G�G�>�E�F�N�L�M�;�>�<�H�G�?�B�@�N�K�>�=�:�L�:�G�B�G�I�N�M�:�G�=�P�B�K�>�=�<�H�K�K�>�<�M�E�R�
�0�>�>Section7.b �?�H�K�B�G�L�M�K�N�<�M�B�H�G�L�H�G�A�H�P�M�H�P�B�K�>
�: �;�N�M�M�H�G�M�H�R�H�N�K�*�:�>�L�M�K�H�N�L�B�G�@�: �I�N�E�E���N�I�K�>�L�B�L�M�H�K���L�H�M�A�:�M�M�A�>�B�G�I�N�M�B�L�G�H�K�F�:�E�E�R�A�B�@�A���:�G�=�P�A�>�G�M�A�>�;�N�M�M�H�G�B�L�I�K�>�L�L�>�=�B�M
�@�H�>�L���E�H�P�


goto main_loop    # Run the main loop when the script starts (see below).

# This subroutine returns 1 if the button is pressed, 0 otherwise.
# To convert the input value (0-1023) to a digital value (0 or 1) representing
# the state of the button, we make a comparison to an arbitrary threshold (500).
# This subroutine puts a logical value of 1 or a 0 on the stack, depending
# on whether the button is pressed or not.
sub button

0 get_position 500 less_than
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return

# This subroutine uses the BUTTON subroutine above to wait for a button press,
# including a small delay to eliminate noise or bounces on the input.
sub wait_for_button_press

wait_for_button_open_10ms
wait_for_button_closed_10ms
return

# Wait for the button to be NOT pressed for at least 10 ms.
sub wait_for_button_open_10ms

get_ms # put the current time on the stack
begin

# reset the time on the stack if it is pressed
button
if

drop get_ms
else

get_ms over minus 10 greater_than
if drop return endif

endif
repeat

# Wait for the button to be pressed for at least 10 ms.
sub wait_for_button_closed_10ms

get_ms
begin

# reset the time on the stack if it is not pressed
button
if

get_ms over minus 10 greater_than
if drop return endif

else
drop get_ms

endif
repeat

# An example of how to use wait_for_button_press is shown below:

# Uses WAIT_FOR_BUTTON_PRESS to allow a user to step through
# a sequence of positions on servo 1.
main_loop:
begin

4000 frame
5000 frame
6000 frame
7000 frame
8000 frame

repeat

sub frame
wait_for_button_press
1 servo
return

�'�N�L�M�E�B�D�>�M�A�>�L�>�J�N�>�G�<�B�G�@�>�Q�:�F�I�E�>�L�:�;�H�O�>���M�A�>�L�<�K�B�I�M�L�M�>�I�L�M�A�K�H�N�@�A�: �L�>�J�N�>�G�<�>�H�?�?�K�:�F�>�L���;�N�M�B�G�L�M�>�:�=�H�?�: �M�B�F�>�=�=�>�E�:�R
�;�>�M�P�>�>�G�?�K�:�F�>�L���M�A�B�L�>�Q�:�F�I�E�>�P�:�B�M�L�?�H�K�: �;�N�M�M�H�G�I�K�>�L�L�
�1�A�>�4���&�1�9�#�,�/�9���2�1�1�,�+�9�-�/�"�0�0�L�N�;�K�H�N�M�B�G�>�<�:�G�;�>�N�L�>�=�B�G�:
�O�:�K�B�>�M�R�H�?�=�B�?�?�>�K�>�G�M�L�<�K�B�I�M�L���P�A�>�G�>�O�>�K�R�H�N�P�:�G�M�M�H�P�:�B�M�?�H�K�: �;�N�M�M�H�G�I�K�>�L�L�
�6�H�N�<�H�N�E�=�:�E�L�H�>�Q�I�:�G�=�M�A�B�L�>�Q�:�F�I�E�>�M�H�:�E�E�H�P
�F�N�E�M�B�I�E�>���;�N�M�M�H�G�L�����<�H�G�M�B�G�N�H�N�L���F�H�M�B�H�G�����H�K���:���O�:�K�B�>�M�R���H�?���H�M�A�>�K���M�R�I�>�L���H�?���;�N�M�M�H�G���<�H�G�M�K�H�E�


Using multiple buttons or switches to control servos

�1�A�B�L�L�<�K�B�I�M�=�>�F�H�G�L�M�K�:�M�>�L�A�H�P�M�H�<�H�G�G�>�<�M�R�H�N�K�*�:�>�L�M�K�H�M�H�F�N�E�M�B�I�E�>�;�N�M�M�H�G�L�
�4�A�>�G�: �;�N�M�M�H�G�B�L�I�K�>�L�L�>�=���B�M�K�N�G�L�M�A�>
�<�H�K�K�>�L�I�H�G�=�B�G�@���L�>�J�N�>�G�<�>�


# When the script is not doing anything else,
# this loop will listen for button presses.  When a button
# is pressed it runs the corresponding sequence.
begin

button_a if sequence_a endif
button_b if sequence_b endif
button_c if sequence_c endif
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repeat

# These subroutines each return 1 if the corresponding
# button is pressed, and return 0 otherwise.
# Currently button_a is assigned to channel 0,
# button_b is assigned to channel 1, and
# button_c is assigned to channel 2.
# These channels must be configured as Inputs in the
# Channel Settings tab.
sub button_a

0 get_position 500 less_than
return

sub button_b
1 get_position 500 less_than
return

sub button_c
2 get_position 500 less_than
return

# These subroutines each perform an arbitrary sequence
# of servo movements.  You should change these to fit
# your application.
sub sequence_a

4000 3 servo 1000 delay
6000 3 servo 500 delay
return

sub sequence_b
8000 4 servo 900 delay
7000 4 servo 900 delay
6000 4 servo 900 delay
return

sub sequence_c
10 4 speed
7000 4 servo 3000 delay
6000 4 servo 3000 delay
return

�-�E�>�:�L�>�G�H�M�>�M�A�:�M�M�A�B�L�L�<�K�B�I�M�=�H�>�L�G�H�M�=�H�F�N�E�M�B���M�:�L�D�B�G�@�
�&�?�: �L�>�J�N�>�G�<�>�B�L�K�N�G�G�B�G�@���M�A�>�L�<�K�B�I�M�P�B�E�E�G�H�M�=�>�M�>�<�M�H�M�A�>�K�;�N�M�M�H�G
�I�K�>�L�L�>�L�N�G�M�B�E�M�A�>�L�>�J�N�>�G�<�>�B�L�=�H�G�>�
�&�M�B�L�I�H�L�L�B�;�E�>�M�H�F�:�D�>�M�A�>�;�N�M�M�H�G�L�H�I�>�K�:�M�>�B�G�=�>�I�>�G�=�>�G�M�E�R���;�N�M�M�A�>�L�<�K�B�I�M�P�H�N�E�=�G�>�>�=
�M�H�;�>�F�N�<�A�F�H�K�>�<�H�F�I�E�B�<�:�M�>�=�
�!�>�I�>�G�=�B�G�@�H�G�A�H�P�L�D�B�E�E�>�=�R�H�N�:�K�>�:�M�P�K�B�M�B�G�@�L�<�K�B�I�M�L���R�H�N�F�B�@�A�M�I�K�>�?�>�K�M�H�N�L�>�F�N�E�M�B�I�E�>
�*�:�>�L�M�K�H�L���B�G�L�M�>�:�=�


Long delays

�1�A�>�E�H�G�@�>�L�M�=�>�E�:�R�I�H�L�L�B�;�E�>�P�B�M�A�M�A�>�!�"�)�� �6 �<�H�F�F�:�G�=�B�L�:�I�I�K�H�Q�B�F�:�M�>�E�R���� �L�>�<�H�G�=�L�
�&�G�L�H�F�>�<�:�L�>�L���R�H�N�P�B�E�E�P�:�G�M�M�H
�F�:�D�>�=�>�E�:�R�L�F�N�<�A�E�H�G�@�>�K�M�A�:�G�M�A�:�M�
�%�>�K�>�B�L�:�G�>�Q�:�F�I�E�>�M�A�:�M�L�A�H�P�L�A�H�P�=�>�E�:�R�L�H�?�F�:�G�R�L�>�<�H�G�=�L�H�K�F�B�G�N�M�>�L�<�:�G�;�>
�:�<�<�H�F�I�E�B�L�A�>�=��

# Moves servo 0 back and forth, with a delay of 10 minutes between motions.
begin

4000 0 servo
10 delay_minutes
8000 0 servo
10 delay_minutes

repeat

# delay by a specified number of seconds, up to 65535 s
sub delay_seconds

begin dup while      # check if the count has reached zero
1 minus 1000 delay # subtract one and delay 1s

repeat
drop return          # remove the 0 from the stack and return

# delay by a specified number of minutes, up to 65535 min
sub delay_minutes

begin dup while
1 minus 60 delay_seconds # subtract one and delay 1min
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Connecting the Micro Maestro to a chain of
ShiftBars. A single 12V supply powers all of the

devices.

repeat
drop return                # remove the 0 from the stack and return

�&�M�B�L�>�:�L�R�M�H�P�K�B�M�>�L�N�;�K�H�N�M�B�G�>�L�?�H�K�=�>�E�:�R�L�H�?�A�H�N�K�L���=�:�R�L���P�>�>�D�L���H�K�P�A�:�M�>�O�>�K�R�H�N�P�:�G�M�
�(�>�>�I�B�G�F�B�G�=���A�H�P�>�O�>�K���M�A�:�M�M�A�>
�M�B�F�>�K���H�G���M�A�>���*�B�<�K�H���*�:�>�L�M�K�H���B�L���G�H�M���:�L���:�<�<�N�K�:�M�>���:�L���:���L�M�H�I�P�:�M�<�A���Z���M�A�>�L�>���=�>�E�:�R�L���<�H�N�E�=���>�:�L�B�E�R���;�>���H�?�?���;�R�������


Digital output

�1�A�>�=�B�@�B�M�:�E�H�N�M�I�N�M�?�>�:�M�N�K�>�H�?�M�A�>�*�:�>�L�M�K�H�B�L�<�:�I�:�;�E�>�H�?
�<�H�G�M�K�H�E�E�B�G�@�:�G�R�M�A�B�G�@�?�K�H�F�L�B�F�I�E�>�<�B�K�<�N�B�M�L�M�H�B�G�M�>�E�E�B�@�>�G�M
�=�>�O�B�<�>�L�L�N�<�A �:�L �M�A�> ShiftBrite LED
Modules[http://www .pololu.com/catalog/product/1240] �:�G�=
ShiftBar LED Controllers [http://www .pololu.com/catalog/

product/1242]���P�A�B�<�A�N�L�>�: �L�B�F�I�E�>�L�R�G�<�A�K�H�G�H�N�L�L�>�K�B�:�E�I�K�H�M�H�<�H�E�

�&�G�M�A�B�L�>�Q�:�F�I�E�>���M�A�>�<�E�H�<�D���E�:�M�<�A���:�G�=�=�:�M�:�I�B�G�L�H�?�: �0�A�B�?�M���K�B�M�>
�H�K�0�A�B�?�M���:�K�:�K�>�<�H�G�G�>�<�M�>�=�M�H�L�>�K�O�H�<�A�:�G�G�>�E�L���� ���� �:�G�=����
�K�>�L�I�>�<�M�B�O�>�E�R���:�G�=�M�A�>�L�>�<�A�:�G�G�>�E�L�:�K�>�:�E�E�<�H�G�?�B�@�N�K�>�=�:�L�H�N�M�I�N�M�L�

�1�A�>�L�N�;�K�H�N�M�B�G�>�/�$�� �=�>�?�B�G�>�=�A�>�K�>�M�:�D�>�L�������;�B�M�K�>�=���@�K�>�>�G���:�G�=
�;�E�N�>�O�:�E�N�>�L�?�K�H�F�M�A�>�L�M�:�<�D���M�A�>�G�L�>�G�=�L�: �������;�R�M�>�<�H�E�H�K�I�:�<�D�>�M
�:�G�=�M�H�@�@�E�>�L�M�A�>�E�:�M�<�A�I�B�G�M�H�N�I�=�:�M�>�M�A�>�0�A�B�?�M���K�B�M�>�P�B�M�A�M�A�>�G�>�P
�<�H�E�H�K�O�:�E�N�>�
�1�A�>�L�N�;�K�H�N�M�B�G�>�<�H�N�E�=�;�>�F�H�=�B�?�B�>�=�M�H�<�H�G�M�K�H�E�:
�E�:�K�@�>�K���<�A�:�B�G���H�?���0�A�B�?�M���K�B�M�>�L���B�?���=�>�L�B�K�>�=�


begin
1023    0    0 rgb  500 delay  # red

0 1023    0 rgb  500 delay  # green
0    0 1023 rgb  500 delay  # blue

repeat

# Subroutine for setting the RGB value of a ShiftBrite/ShiftBar.
# example usage: 1023 511 255 rgb
sub rgb

0 send_bit # this bit does not matter
0 send_bit # the "address" bit - 0 means a color command
swap rot rot
send_10_bit_value
send_10_bit_value
send_10_bit_value
0 1 8000 1 servo servo # toggle the latch pin
return

# sends a numerical value as a sequence of 10 bits
sub send_10_bit_value

512
begin

dup
while

over over bitwise_and send_bit
1 shift_right

repeat
drop drop
return

# sends a single bit
sub send_bit

if 8000 else 0 endif
2 servo                # set DATA to 0 or 1
0 0 8000 0 servo servo # toggle CLOCK
return

�+�H�M�>�M�A�:�M�P�>�N�L�>�� �M�H�L�>�M�M�A�>�H�N�M�I�N�M�E�H�P�:�G�=�������� �M�H�L�>�M�M�A�>�H�N�M�I�N�M�A�B�@�A�
�1�A�>�L�>�:�K�>�K�>�:�L�H�G�:�;�E�>�<�A�H�B�<�>�L���;�N�M�:�G�R�O�:�E�N�>
�?�K�H�F�������M�H�������������<�H�N�E�=���;�>���N�L�>�=���?�H�K���E�H�P�����:�G�=���:�G�R�M�A�B�G�@���?�K�H�F�������������M�H���������������<�H�N�E�=���;�>���N�L�>�=���?�H�K���A�B�@�A�����B�?���=�>�L�B�K�>�=�
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Serial output (Mini Maestro 12, 18, and 24 only)

�,�G�M�A�>�*�B�G�B�*�:�>�L�M�K�H������ ������ �:�G�=������ �: �L�<�K�B�I�M�<�:�G�;�>�N�L�>�=�M�H�L�>�G�=�L�>�K�B�:�E�=�:�M�:�H�N�M�H�G�M�A�>�1�1�)���E�>�O�>�E�L�>�K�B�:�E�I�H�K�M���1�5���

�1�A�B�L�F�>�:�G�L�M�A�:�M�M�A�>�*�:�>�L�M�K�H�<�:�G�<�H�G�M�K�H�E�:�=�=�B�M�B�H�G�:�E�*�:�>�L�M�K�H�L���:�E�E�H�P�B�G�@�?�H�K�E�:�K�@�>�G�N�F�;�>�K�L�H�?�<�A�:�G�G�>�E�L�P�B�M�A�H�N�M�: �L�>�I�:�K�:�M�>
�F�B�<�K�H�<�H�G�M�K�H�E�E�>�K�
�%�>�K�>�B�L�: �L�B�F�I�E�>�I�K�H�@�K�:�F�M�A�:�M�L�A�H�P�L�A�H�P�: �L�>�K�B�:�E�<�H�F�F�:�G�=�<�:�G�;�>�N�L�>�=�M�H�<�H�G�M�K�H�E�:�G�H�M�A�>�K�*�:�>�L�M�K�H�
�1�H
�N�L�>�M�A�B�L�<�H�=�>���<�H�G�?�B�@�N�K�>�;�H�M�A�*�:�>�L�M�K�H�L�B�G�2���/ �1�F�H�=�>�:�M�M�A�>�L�:�F�>�;�:�N�=�K�:�M�>���:�G�=�<�H�G�G�>�<�M�1�5�H�G�M�A�>�F�:�L�M�>�K�M�H�/�5 �H�G
�M�A�>���L�E�:�O�>�


100 delay # initial delay to make sure that the other maestro has time to initialize

begin
127 0 mini_ssc # set servo 0 to position 127, using the mini-SSC command
254 0 mini_ssc # set servo 0 to position 254

repeat

sub mini_ssc
0xFF serial_send_byte serial_send_byte serial_send_byte
return

6.d.Script Specifications

�1�A�>�N�L�>�K�L�<�K�B�I�M�B�G�@�E�:�G�@�N�:�@�>�:�O�:�B�E�:�;�E�>�H�G�M�A�>�*�B�G�B�*�:�>�L�M�K�H�L�B�L�F�H�K�>�I�H�P�>�K�?�N�E�M�A�:�G�M�A�:�M�:�O�:�B�E�:�;�E�>�H�G�M�A�>�*�B�<�K�H�*�:�>�L�M�K�H�

�1�A�>���=�B�?�?�>�K�>�G�<�>�L���:�K�>���L�N�F�F�:�K�B�S�>�=���B�G���M�A�>���M�:�;�E�>���;�>�E�H�P�


Micr o Maestro Mini Maestr o 12, 18, and 24

Script size: ���(�� �� �(��

Stack size: ���� ������

Call stack size: ���� ������

Number of subroutines: ������ �N�G�E�B�F�B�M�>�=

Extra commands: �-�"�"�(�����-�,�(�"�����-�4�*�����0�"�/�&���)�9�0�"�+�!�9���6�1�"

Script size: �1�A�B�L�B�L�M�A�>�G�N�F�;�>�K�H�?�;�R�M�>�L�H�?�I�>�K�L�B�L�M�>�G�M�F�>�F�H�K�R�M�A�:�M�<�:�G�;�>�N�L�>�=�M�H�L�M�H�K�>�R�H�N�K�<�H�=�>�
�� �;�B�@�@�>�K�L�<�K�B�I�M�L�B�S�>
�:�E�E�H�P�L���R�H�N���M�H���L�M�H�K�>���F�H�K�>���L�>�K�O�H���F�H�M�B�H�G���?�K�:�F�>�L���:�G�=���M�H���P�K�B�M�>���F�H�K�>���<�H�F�I�E�>�Q���I�K�H�@�K�:�F�L�


Stack size:�1�A�B�L�B�L�M�A�>�F�:�Q�B�F�N�F�G�N�F�;�>�K�H�?�O�:�E�N�>�L�M�A�:�M�<�:�G�;�>�H�G�M�A�>�L�M�:�<�D�:�M�M�A�>�L�:�F�>�M�B�F�>�
�� �;�B�@�@�>�K�L�M�:�<�D�:�E�E�H�P�L�R�H�N
�M�H���A�:�O�>���F�H�K�>���O�:�K�B�:�;�E�>�L�����=�H���;�B�@�@�>�K���<�H�F�I�N�M�:�M�B�H�G�L�����:�G�=���P�H�K�K�R���E�>�L�L���:�;�H�N�M���P�A�>�M�A�>�K���M�A�>���L�M�:�<�D���P�B�E�E���H�O�>�K�?�E�H�P�


Call stack size:�1�A�B�L�B�L�M�A�>�F�:�Q�B�F�N�F�L�N�;�K�H�N�M�B�G�>�G�>�L�M�B�G�@�=�>�I�M�A���M�A�>�F�:�Q�B�F�N�F�G�N�F�;�>�K�H�?�L�N�;�K�H�N�M�B�G�>�L�M�A�:�M�<�:�G�;�>�<�:�E�E�>�=
�P�B�M�A�H�N�M���K�>�M�N�K�G�B�G�@���


Number of subroutines: �1�A�B�L���B�L���M�A�>���G�N�F�;�>�K���H�?���=�B�?�?�>�K�>�G�M���L�N�;�K�H�N�M�B�G�>�L���R�H�N���:�K�>���:�E�E�H�P�>�=���M�H���A�:�O�>�


�1�A�>�?�B�K�L�M������ �L�N�;�K�H�N�M�B�G�>�L�=�>�?�B�G�>�=�B�G�R�H�N�K�L�<�K�B�I�M�:�K�>�L�I�>�<�B�:�E���M�A�>�L�>�L�N�;�K�H�N�M�B�G�>�L�<�:�G�;�>�L�M�:�K�M�>�=�N�L�B�G�@�: �L�>�K�B�:�E�H�K�G�:�M�B�O�>
�2�0�� �<�H�F�F�:�G�=���:�G�=�>�:�<�A�<�:�E�E�?�K�H�F�P�B�M�A�B�G�R�H�N�K�L�<�K�B�I�M�K�>�J�N�B�K�>�L�H�G�E�R�H�G�>�;�R�M�>�H�?�L�<�K�B�I�M�L�I�:�<�>�
�1�A�>Micr o Maestro �H�G�E�R
�L�N�I�I�H�K�M�L�A�:�O�B�G�@�N�I�M�H������ �L�N�;�K�H�N�M�B�G�>�L�
�1�A�>Mini Maestro 12, 18, and 24 �L�N�I�I�H�K�M�A�:�O�B�G�@�:�G�N�G�E�B�F�B�M�>�=�G�N�F�;�>�K�H�?
�L�N�;�K�H�N�M�B�G�>�L���;�N�M�M�A�>�L�N�;�K�H�N�M�B�G�>�L�=�>�?�B�G�>�=�:�?�M�>�K�M�A�>�?�B�K�L�M������ �<�:�G�G�H�M�;�>�L�M�:�K�M�>�=�?�K�H�F�: �L�>�K�B�:�E�H�K�G�:�M�B�O�>�2�0�� �<�H�F�F�:�G�=���:�G�=
�>�:�<�A���<�:�E�E���K�>�J�N�B�K�>�L�������;�R�M�>�L���H�?���L�<�K�B�I�M���L�I�:�<�>�
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The Micro MaestroÕs processor can be
powered from USB while the servos are

powered by a separate supply.

The Micro MaestroÕs processor and servos
can be powered separately.

7. Wiring Examples
�1�A�B�L�L�>�<�M�B�H�G�<�H�G�M�:�B�G�L�>�Q�:�F�I�E�>�P�B�K�B�G�@�<�H�G�?�B�@�N�K�:�M�B�H�G�L�?�H�K�M�A�>�*�:�>�L�M�K�H�M�A�:�M�=�>�F�H�G�L�M�K�:�M�>�M�A�>�=�B�?�?�>�K�>�G�M�P�:�R�L�B�M�<�:�G�;�>
�<�H�G�G�>�<�M�>�=�M�H�R�H�N�K�I�K�H�C�>�<�M�
���E�M�A�H�N�@�A�F�:�G�R�H�?�M�A�>�I�B�<�M�N�K�>�L�H�G�E�R�L�A�H�P�M�A�>�*�B�<�K�H�*�:�>�L�M�K�H���M�A�>�B�G�?�H�K�F�:�M�B�H�G�B�G�M�A�B�L�L�>�<�M�B�H�G
�:�I�I�E�B�>�L���M�H���:�E�E���*�:�>�L�M�K�H�L�����N�G�E�>�L�L���H�M�A�>�K�P�B�L�>���G�H�M�>�=���


7.a.Powering the Maestro

�1�A�>�K�>���:�K�>���L�>�O�>�K�:�E���P�:�R�L���M�H���I�H�P�>�K���R�H�N�K���*�:�>�L�M�K�H�^�L���I�K�H�<�>�L�L�H�K���:�G�=���M�A�>���L�>�K�O�H�L���B�M���B�L���<�H�G�M�K�H�E�E�B�G�@�


USB power

�&�?�R�H�N�<�H�G�G�>�<�M�: �I�H�P�>�K�L�N�I�I�E�R�M�H�M�A�>�L�>�K�O�H�I�H�P�>�K�M�>�K�F�B�G�:�E�:�G�=
�<�H�G�G�>�<�M�M�A�>�*�:�>�L�M�K�H�M�H�2�0�� �:�L�L�A�H�P�G�B�G�M�A�>�I�B�<�M�N�K�>�M�H�M�A�>�K�B�@�A�M��
�M�A�>�G�M�A�>�*�:�>�L�M�K�H�^�L�I�K�H�<�>�L�L�H�K�P�B�E�E�;�>�I�H�P�>�K�>�=�?�K�H�F�2�0�� �P�A�B�E�>�M�A�>
�L�>�K�O�H�L�:�K�>�I�H�P�>�K�>�=�?�K�H�F�M�A�>�I�H�P�>�K�L�N�I�I�E�R�
�1�A�>�I�H�P�>�K�L�N�I�I�E�R�F�N�L�M
�H�N�M�I�N�M�: �O�H�E�M�:�@�>�P�B�M�A�B�G�M�A�>�L�>�K�O�H�L�^�K�>�L�I�>�<�M�B�O�>�H�I�>�K�:�M�B�G�@�K�:�G�@�>�L�:�G�=
�F�N�L�M�;�>�<�:�I�:�;�E�>�H�?�L�N�I�I�E�R�B�G�@�:�E�E�M�A�>�<�N�K�K�>�G�M�M�A�:�M�M�A�>�L�>�K�O�H�L�P�B�E�E
�=�K�:�P�


�&�G�M�A�B�L�<�H�G�?�B�@�N�K�:�M�B�H�G���B�?�M�A�>�<�H�F�I�N�M�>�K���H�K�H�M�A�>�K�2�0�� �A�H�L�M���M�A�:�M�M�A�>
�*�:�>�L�M�K�H�B�L�<�H�G�G�>�<�M�>�=�M�H�@�H�>�L�M�H�L�E�>�>�I���M�A�>�G�;�R�=�>�?�:�N�E�M�M�A�>�*�:�>�L�M�K�H
�P�B�E�E�@�H�M�H�L�E�>�>�I�:�G�=�L�M�H�I�L�>�G�=�B�G�@�L�>�K�O�H�I�N�E�L�>�L�
�&�?�R�H�N�G�>�>�=�M�H�=�K�B�O�>
�R�H�N�K�L�>�K�O�H�L�P�A�B�E�>�R�H�N�K�<�H�F�I�N�M�>�K�B�L�H�?�?���R�H�N�<�:�G�N�L�>�M�A�>Never
sleep(ignoreUSBsuspend)�H�I�M�B�H�G�B�G�M�A�>�0�>�K�B�:�E�0�>�M�M�B�G�@�L�M�:�;�H�?�M�A�>
�*�:�>�L�M�K�H� �H�G�M�K�H�E� �>�G�M�>�K�
 �+�H�M�>�M�A�:�M�M�A�B�L�P�B�E�E�H�G�E�R�P�H�K�D�B�?�M�A�>
�<�H�F�I�N�M�>�K���B�L���L�N�I�I�E�R�B�G�@���I�H�P�>�K���M�H���M�A�>���2�0�����I�H�K�M���P�A�B�E�>���B�M���B�L���:�L�E�>�>�I�����:�G�=���B�M���P�B�E�E���F�:�D�>���R�H�N�K���*�:�>�L�M�K�H���;�>���G�H�G���2�0�����<�H�F�I�E�B�:�G�M�


Two power supplies

�&�?�R�H�N�<�H�G�G�>�<�M�: �I�H�P�>�K�L�N�I�I�E�R�M�H�M�A�>�L�>�K�O�H�I�H�P�>�K�M�>�K�F�B�G�:�E�:�G�=
�<�H�G�G�>�<�M�:�G�H�M�A�>�K�I�H�P�>�K�L�N�I�I�E�R�M�H�$�+�!���3�&�+���M�A�>�G�M�A�>�*�:�>�L�M�K�H�^�L
�I�K�H�<�>�L�L�H�K�P�B�E�E�;�>�I�H�P�>�K�>�=�?�K�H�F�M�A�>�3�&�+�L�N�I�I�E�R�P�A�B�E�>�M�A�>�L�>�K�O�H�L
�:�K�>�I�H�P�>�K�>�=�?�K�H�F�M�A�>�B�K�H�P�G�L�N�I�I�E�R�
 �1�A�>�3�&�+�L�N�I�I�E�R�F�N�L�M�;�>
�P�B�M�A�B�G���Z�����3 �:�G�=�;�>�<�:�I�:�;�E�>�H�?�L�N�I�I�E�R�B�G�@�:�M�E�>�:�L�M���� �F�� �M�H�M�A�>
�*�B�<�K�H�*�:�>�L�M�K�H�H�K���� �F�� �M�H�M�A�>�*�B�G�B�*�:�>�L�M�K�H�
�1�A�>�L�>�K�O�H�I�H�P�>�K
�L�N�I�I�E�R�F�N�L�M�H�N�M�I�N�M�: �O�H�E�M�:�@�>�P�B�M�A�B�G�M�A�>�L�>�K�O�H�L�^�K�>�L�I�>�<�M�B�O�>
�H�I�>�K�:�M�B�G�@�K�:�G�@�>�L�:�G�=�F�N�L�M�;�>�<�:�I�:�;�E�>�H�?�L�N�I�I�E�R�B�G�@�:�E�E�M�A�>�<�N�K�K�>�G�M
�M�A�:�M���M�A�>���L�>�K�O�H�L���P�B�E�E���=�K�:�P�
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The Micro MaestroÕs processor and servos
can be powered from a single 5Ð16V supply
if you connect the positive servo power rail

to VIN.

One power supply

�&�?�R�H�N�<�H�G�G�>�<�M�: �L�B�G�@�E�>�I�H�P�>�K�L�N�I�I�E�R�M�H�3�&�+�:�G�=�M�A�>�L�>�K�O�H�I�H�P�>�K
�M�>�K�F�B�G�:�E���M�A�>�G�M�A�>�*�:�>�L�M�K�H�^�L�I�K�H�<�>�L�L�H�K�:�G�=�M�A�>�L�>�K�O�H�L�P�B�E�E�;�>
�I�H�P�>�K�>�=�?�K�H�F�M�A�:�M�L�N�I�I�E�R�
�1�A�>�L�N�I�I�E�R�F�N�L�M�;�>�P�B�M�A�B�G���Z�����3 �:�G�=
�;�>�P�B�M�A�B�G�M�A�>�L�>�K�O�H�L�^�K�>�L�I�>�<�M�B�O�>�H�I�>�K�:�M�B�G�@�K�:�G�@�>�L�:�G�=�F�N�L�M�;�>
�<�:�I�:�;�E�>���H�?���L�N�I�I�E�R�B�G�@���:�E�E���M�A�>���<�N�K�K�>�G�M���M�A�:�M���M�A�>���L�>�K�O�H�L���P�B�E�E���=�K�:�P�


�,�G�M�A�>�*�B�<�K�H�*�:�>�L�M�K�H�����<�A�:�G�G�>�E�L�>�K�O�H�<�H�G�M�K�H�E�E�>�K���H�G�>�P�:�R�M�H�=�H
�M�A�>�P�B�K�B�G�@�?�H�K�M�A�B�L�<�H�G�?�B�@�N�K�:�M�B�H�G�B�L�M�H�:�=�=�: �P�B�K�>�M�H�;�>�M�P�>�>�G�M�A�>
�L�>�K�O�H���I�H�P�>�K���K�:�B�E���:�G�=���M�A�>���3�&�+���E�B�G�>�


�,�G�M�A�>�*�B�G�B�*�:�>�L�M�K�H�����������������:�G�=�������<�A�:�G�G�>�E�L�>�K�O�H�<�H�G�M�K�H�E�E�>�K�L��
�M�A�>�K�>�<�H�F�F�>�G�=�>�=�P�:�R�M�H�=�H�M�A�>�P�B�K�B�G�@�?�H�K�M�A�B�L�<�H�G�?�B�@�N�K�:�M�B�H�G�B�L�M�H
�<�H�G�G�>�<�M�R�H�N�K�I�H�P�>�K�L�N�I�I�E�R�M�H�M�A�>�=�>�=�B�<�:�M�>�=�L�>�K�O�H�I�H�P�>�K�I�B�G�L�B�G�M�A�>
�<�H�K�G�>�K�H�?�M�A�>�;�H�:�K�=�:�G�=�N�L�>�M�A�>�B�G�<�E�N�=�>�=�;�E�N�>�L�A�H�K�M�B�G�@�;�E�H�<�D�M�H
�<�H�G�G�>�<�M���M�A�>���I�B�G�L���E�:�;�>�E�>�=���\�3�0�/�3���3�&�+�]�


7.b.Attaching Servos and Peripherals

�,�G�M�A�>�*�:�>�L�M�K�H���:�G�R�H�?�M�A�>�<�A�:�G�G�>�E�L�<�:�G�;�>�N�L�>�=�:�L�/� �L�>�K�O�H�I�N�E�L�>�H�N�M�I�N�M���:�L�:�G�:�G�:�E�H�@���=�B�@�B�M�:�E�B�G�I�N�M���H�K�:�L�: �=�B�@�B�M�:�E
�H�N�M�I�N�M�
�1�A�B�L�:�E�E�H�P�L�M�A�>�*�:�>�L�M�K�H�M�H�<�H�G�M�K�H�E�L�>�K�O�H�L���K�>�:�=�;�N�M�M�H�G�I�K�>�L�L�>�L���K�>�:�=�I�H�M�>�G�M�B�H�F�>�M�>�K�I�H�L�B�M�B�H�G�L���=�K�B�O�>�)�"�!�L���:�G�=
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Diagram for connecting a button or
switch to the Micro Maestro Servo

Controller.

Diagram for connecting a
potentiometer to the Micro Maestro

servo controller.

Button or switch
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Diagram for connecting an LED to
the Micro Maestro servo controller.

Diagram showing how to connect the
Micro Maestro servo controller to a

microcontroller.

LED
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7.c.Connecting to a Microcontroller
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The Pololu USB SDK contains example code for
the Maestro in C#, Visual C++, and Visual Basic

.NET.

8. Writing PC Software to Control the Maestro
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Native USB Interface
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Virtual Serial Ports
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9. Maestro Settings Limitations
Mini Maestr o serial baud rate limitations
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10Ð100 Hz 111Ð250 Hz 333 Hz

Serial mode: UART/USB chained* ���������D�;�I�L �������
�����D�;�I�L�������
�����D�;�I�L

Serial mode: Dual-port �������
�����D�;�I�L �����
�����D�;�I�L�����
�����D�;�I�L

* Assuming bytes are not sent and received simultaneously, as required for the Pololu protocol.

Micr o Maestro pulse length limitations (high pulse rates only).
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100 Hz �������� �������� �������� ���������


Mini Maestr o servo pulse length limitations (high pulse rates only)
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Allowed pulse ranges at 333 Hz:
Servos Min Max
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Allowed pulse ranges at 250 Hz:
Servos Min Max
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Allowed pulse ranges at 200 Hz:
Servos Min Max
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