
Pololu Orangutan SV-xx8 and LV-
xx8 User's Guide
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�+�B�?�B�?�H���*�E�4�A�:�H�G�4�A���-�0���K�K�����4�A�7���'�0���K�K�����/�F�8�E���F���"�H�<�7�8�O�����������P�����������+�B�?�B�?�H�����B�E�C�B�E�4�G�<�B�A

�+�4�:�8�������B�9������

http://www.pololu.com/docs/0J27
http://www.pololu.com/docs/0J27


1. Overview

A top view of the Orangutan SV-328. Pololu Orangutan LV-168.

�.�;�8 �*�E�4�A�:�H�G�4�ASV-168[http://www.pololu.com/catalog/product/1225]�� SV-328[http://www.pololu.com/catalog/product/1227]��
�4�A�7LV-168 [http://www.pololu.com/catalog/product/775] �E�B�5�B�G�6�B�A�G�E�B�?�?�8�E�F�4�E�8�6�B�@�C�?�8�G�8�6�B�A�G�E�B�?�F�B�?�H�G�<�B�A�F�9�B�E�F�@�4�?�?�E�B�5�B�G�F�

�.�;�8�F�8�H�A�<�G�F�4�?�?�;�4�I�8�G�;�8�F�4�@�8�9�B�E�@���9�4�6�G�B�E�4�A�7�A�8�4�E�?�L�<�7�8�A�G�<�6�4�?�C�8�E�<�C�;�8�E�4�?�;�4�E�7�J�4�E�8�J�<�G�;�@�4�G�6�;�<�A�:�C�<�A�4�F�F�<�:�A�@�8�A�G�F�

�.�;�<�F�@�4�>�8�F�G�;�8�I�8�E�F�<�B�A�F�<�A�G�8�E�6�;�4�A�:�8�4�5�?�8�<�A�@�B�F�G�F�<�G�H�4�G�<�B�A�F���4�A�7�G�L�C�<�6�4�?�?�L�4�?�?�B�J�F�G�;�8�F�4�@�8�6�B�7�8�G�B�E�H�A�B�A�4�A�L
�6�B�A�G�E�B�?�?�8�E�


Note: �.�;�<�F�:�H�<�7�8�E�8�9�8�E�F�G�B�G�;�8�F�8�6�B�A�G�E�B�?�?�8�E�F�4�F�Q�*�E�4�A�:�H�G�4�A�F�R�H�A�?�8�F�F�4 �7�<�F�G�<�A�6�G�<�B�A�A�8�8�7�F�G�B�5�8�@�4�7�8
�5�8�G�J�8�8�A���G�;�8���I�8�E�F�<�B�A�F�


�.�;�8�*�E�4�A�:�H�G�4�A�-�0���������4�A�7�'�0�������� �4�E�8�5�4�F�8�7�B�A���G�@�8�?�S�F���.�@�8�:�4���������0�, �@�<�6�E�B�6�B�A�G�E�B�?�?�8�E���J�;�<�6�;�E�H�A�F�4�G���� �(�#�M
�4�A�7�9�8�4�G�H�E�8�F���� �&�5�L�G�8�F�B�9�9�?�4�F�;�C�E�B�:�E�4�@�@�8�@�B�E�L���������� �5�L�G�8�F�B�9�-�,���( ���4�A�7������ �5�L�G�8�F�B�9� � �+�,�*�( �
�.�;�8�*�E�4�A�:�H�G�4�A
�-�0�������� �<�F�5�4�F�8�7�B�A�G�;�8���.�@�8�:�4�������+���J�;�<�6�;�E�H�A�F�4�G���� �(�#�M�4�A�7�9�8�4�G�H�E�8�F�G�J�<�6�8�G�;�8�@�8�@�B�E�L�B�9�G�;�8�@�8�:�4��������
���� �&�5�L�G�8�F�B�9�9�?�4�F�;�C�E�B�:�E�4�@�@�8�@�B�E�L���������� �&�5�L�G�8�F�B�9�-�,���( �� �4�A�7�������� �5�L�G�8�F�B�9� � �+�,�*�( �
 �.�;�8 �@�8�:�4�������<�F
�8�F�F�8�A�G�<�4�?�?�L���4���7�E�B�C���<�A���E�8�C�?�4�6�8�@�8�A�G���B�9���G�;�8���@�8�:�4�������


���8�6�4�H�F�8�G�;�8�H�F�8�E�;�4�F�7�<�E�8�6�G�4�6�6�8�F�F�G�B�G�;�8�@�<�6�E�B�6�B�A�G�E�B�?�?�8�E���4�A�L�7�8�I�8�?�B�C�@�8�A�G�F�B�9�G�J�4�E�8�9�B�E���G�@�8�?�S�F���0�,
�@�<�6�E�B�6�B�A�G�E�B�?�?�8�E�F���<�A�6�?�H�7�<�A�:���G�@�8�?�S�F�9�E�8�8AVR Studio [http://www.atmel.com/avrstudio/] �4�A�7 �G�;�8
WinAVR [http://winavr.sourceforge.net] �"���� �������
�
 �6�B�@�C�<�?�8�E���<�F�6�B�@�C�4�G�<�5�?�8�J�<�G�;�G�;�8�*�E�4�A�:�H�G�4�A�
���A �<�A���6�<�E�6�H�<�G
�C�E�B�:�E�4�@�@�8�E���F�H�6�;�4�F�B�H�EUSB AVR programmer [http://www.pololu.com/catalog/product/1300]�� �<�F�E�8�D�H�<�E�8�7�9�B�E
�C�E�B�:�E�4�@�@�<�A�:�G�;�8�*�E�4�A�:�H�G�4�A�
�1�8�C�E�B�I�<�7�8an extensiveset of software libraries [http://www.pololu.com/docs/0J20] �G�;�4�G
�@�4�>�8�<�G�8�4�F�L�G�B�<�A�G�8�E�9�4�6�8�J�<�G�;�4�?�?�B�9�G�;�8�<�A�G�8�:�E�4�G�8�7�;�4�E�7�J�4�E�8�
�.�;�8�F�8�?�<�5�E�4�E�<�8�F�6�B�@�8�J�<�G�;�4 �A�H�@�5�8�E�B�9�F�4�@�C�?�8
�C�E�B�:�E�4�@�F�G�;�4�G�7�8�@�B�A�F�G�E�4�G�8�;�B�J�G�B�H�F�8�G�;�8�I�4�E�<�B�H�F�6�B�@�C�B�A�8�A�G�F�B�A�G�;�8�*�E�4�A�:�H�G�4�A�
�.�;�8�F�8�E�B�5�B�G�6�B�A�G�E�B�?�?�8�E�F�4�E�8�4�?�F�B
compatible with the popular Arduino development platform[http://www.pololu.com/docs/0J17]�


Common Orangutan Features
�N �B�I�8�E�4�?�?���H�A�<�G���7�<�@�8�A�F�<�B�A�F�������
�������K���
����

�N �����5�<�7�<�E�8�6�G�<�B�A�4�?���@�B�G�B�E���C�B�E�G�F

�N �C�E�B�:�E�4�@�@�4�5�?�8���� �(�#�M���G�@�8�?���.�@�8�:�4���������0�, �@�<�6�E�B�6�B�A�G�E�B�?�?�8�E������ �&�� �9�?�4�F�;���� �&�� �-�,���( �� ������ �5�L�G�8�F
� � �+�,�*�( �����B�E�����.�@�8�:�4���������������&�����9�?�4�F�;�������&�� �-�,���( �������&�� � � �+�,�*�( ��

�N �����:�8�A�8�E�4�?���C�H�E�C�B�F�8���$���*���?�<�A�8�F���������B�9���J�;�<�6�;���6�4�A���5�8���H�F�8�7���4�F���4�A�4�?�B�:���<�A�C�H�G���6�;�4�A�A�8�?�F

�N �����4�7�7�<�G�<�B�A�4�?���4�A�4�?�B�:���<�A�C�H�G���6�;�4�A�A�8�?�F������������������������ �����6�4�A���5�8���4�6�6�8�F�F�8�7���B�A���G�;�8���5�B�4�E�7

�N �E�8�@�B�I�4�5�?�8�������6�;�4�E�4�6�G�8�E�K�����?�<�A�8�'����

�N �5�H�M�M�8�E���G�<�8�7���G�B���B�A�8���B�9���G�;�8���@�8�:�4�������S�F���;�4�E�7�J�4�E�8���+�1�(�F

�+�B�?�B�?�H���*�E�4�A�:�H�G�4�A���-�0���K�K�����4�A�7���'�0���K�K�����/�F�8�E���F���"�H�<�7�8�O�����������P�����������+�B�?�B�?�H�����B�E�C�B�E�4�G�<�B�A

���
���*�I�8�E�I�<�8�J �+�4�:�8�������B�9������

http://www.pololu.com/picture/view/0J1280
http://www.pololu.com/picture/view/0J1280
http://www.pololu.com/picture/view/0J65
http://www.pololu.com/picture/view/0J65
http://www.pololu.com/catalog/product/1225
http://www.pololu.com/catalog/product/1227
http://www.pololu.com/catalog/product/775
http://www.atmel.com/avrstudio/
http://winavr.sourceforge.net
http://www.pololu.com/catalog/product/1300
http://www.pololu.com/docs/0J20
http://www.pololu.com/docs/0J17


�N �����H�F�8�E���C�H�F�;�5�H�G�G�B�A���F�J�<�G�6�;�8�F

�N �����H�F�8�E���'� ���F

�N �H�F�8�E���C�B�G�8�A�G�<�B�@�8�G�8�E���B�C�G�<�B�A�4�?�?�L���=�H�@�C�8�E�8�7���G�B��������

Features Specific to the Orangutan LV-168
�N ���A�<�A�G�8�:�E�4�G�8�7�F�G�8�C���H�C�E�8�:�H�?�4�G�B�E�4�?�?�B�J�F�9�B�E�� �P�� �0 �<�A�C�H�G�I�B�?�G�4�:�8���@�4�>�<�A�:�G�;�8�'�0�������� �<�7�8�4�?�9�B�E�C�B�J�8�E�<�A�:�?�B�J��

�I�B�?�G�4�:�8�����;�<�:�;���6�H�E�E�8�A�G���@�B�G�B�E�F���4�A�7�����0���C�8�E�<�C�;�8�E�4�?���8�?�8�6�G�E�B�A�<�6�F���9�E�B�@�������P�������)�<�(�#���6�8�?�?�F�


�N �.�;�8���7�<�F�6�E�8�G�8�����?�B�J���I�B�?�G�4�:�8���#���5�E�<�7�:�8���6�4�A���F�H�C�C�?�L���4���6�B�A�G�<�A�H�B�H�F���������C�8�E���@�B�G�B�E���6�;�4�A�A�8�?�����������@�4�K�<�@�H�@���


�N �����G�8�@�C�8�E�4�G�H�E�8���F�8�A�F�B�E���B�C�G�<�B�A�4�?�?�L���6�B�A�A�8�6�G�8�7���G�B�������� �:�<�I�8�F���?�<�@�<�G�8�7���9�8�8�7�5�4�6�>���4�5�B�H�G���5�B�4�E�7���G�8�@�C�8�E�4�G�H�E�8�


Features Specific to the Orangutan SV-168 and SV-328
�N ���A �<�A�G�8�:�E�4�G�8�7���0 �F�J�<�G�6�;�<�A�:�E�8�:�H�?�4�G�B�E�6�4�A�C�E�B�I�<�7�8�H�C�G�B�� �� �9�E�B�@�4�A�<�A�C�H�G�I�B�?�G�4�:�8�B�9�� �P�����
���0���4�?�?�B�J�<�A�:

�L�B�H���G�B���C�B�J�8�E���F�8�E�I�B�F���4�A�7���B�G�;�8�E���;�<�:�;���C�B�J�8�E���C�8�E�<�C�;�8�E�4�?�F���9�B�E���J�;�<�6�;���G�;�8���5�4�G�G�8�E�L���I�B�?�G�4�:�8���J�B�H�?�7���5�8���G�B�B���;�<�:�;�


�N �.�;�8�.�����������!�)�" �7�H�4�?�@�B�G�B�E�7�E�<�I�8�E�6�4�A�F�H�C�C�?�L�4�6�B�A�G�<�A�H�B�H�F�� �� �C�8�E�@�B�G�B�E�6�;�4�A�A�8�?���� �� �@�4�K�<�@�H�@���4�A�7
�F�H�C�C�B�E�G�F���H�?�G�E�4�F�B�A�<�6�+�1�( �9�E�8�D�H�8�A�6�<�8�F�����H�C���G�B�������>�#�M���


�N ���4�G�G�8�E�L���I�B�?�G�4�:�8���F�8�?�9���@�B�A�<�G�B�E�<�A�:���<�F���B�C�G�<�B�A�4�?�?�L���6�B�A�A�8�6�G�8�7���G�B�������� �G�;�E�B�H�:�;���4���I�B�?�G�4�:�8���7�<�I�<�7�8�E�
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2. Contacting Pololu
�3�B�H�6�4�A�6�;�8�6�>�G�;�8Orangutan SV-328 robot controller page[http://www.pololu.com/catalog/product/1227] �4�A�7
Orangutan LV-168 robot controller page[http://www.pololu.com/catalog/product/775] �9�B�E�4�7�7�<�G�<�B�A�4�?�<�A�9�B�E�@�4�G�<�B�A��
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3. Schematic Diagrams
Orangutan SV-168/SV-328 Schematic Ñ Download a PDF version[http://www.pololu.com/file/download/

org01b_schematic.pdf?file_id=0J166](60k pdf)

Orangutan SV-168/SV-328 schematic diagram.

Orangutan LV-168 Schematic Ñ Download a PDF version[http://www.pololu.com/file/download/

OrangutanLV168_schematic.pdf?file_id=0J164](39k pdf)
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Orangutan LV-168 schematic diagram.
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4. Module Pinouts, Component Identification, and Usage Notes
Components

Orangutan SV-328 top view with components labeled. Orangutan LV-168 features (top view).
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Orangutan SV-328 bottom view.Orangutan LV-168 PCB bottom view.

Orangutan SV-xx8 Power & Motor Connections
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Orangutan LV-168 Power & Motor Connections
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User I/O & Power Outputs
�.�;�8�8�<�:�;�G�H�F�8�E�$���*�?�<�A�8�F�6�4�A�5�8�4�6�6�8�F�F�8�7�I�<�4�G�;�8���T�����
���������9�8�@�4�?�8�;�8�4�7�8�E�4�?�B�A�:�G�;�8�H�C�C�8�E�8�7�:�8�B�9�G�;�8�5�B�4�E�7���4�F
�F�;�B�J�A�5�8�?�B�J�
� �4�6�;�?�<�A�8�;�4�F�4�F�F�B�6�<�4�G�8�7�C�B�J�8�E�4�A�7�:�E�B�H�A�7�6�B�A�A�8�6�G�<�B�A�F�9�B�E�8�4�F�L�6�B�A�A�8�6�G�<�B�A�F�G�B�F�8�A�F�B�E�F���G�;�8�8�K�G�8�E�<�B�E
���G�B�C���C�<�A�<�F�:�E�B�H�A�7���G�;�8�@�<�7�7�?�8�C�<�A�<�F�C�B�J�8�E���4�A�7�G�;�8�<�A�G�8�E�<�B�E���5�B�G�G�B�@���C�<�A�<�F�F�<�:�A�4�?�4�A�7�6�B�A�A�8�6�G�F�7�<�E�8�6�G�?�L�G�B�4�A���0�,
�$���*���?�<�A�8�


Orangutan SV-xx8 and LV-168 user I/O header.
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�.�;�8�:�E�8�8�A�H�F�8�E�'� �� �<�F�?�B�6�4�G�8�7�5�8�G�J�8�8�A�G�;�8�H�F�8�E�$���*�;�8�4�7�8�E�4�A�7�G�;�8�'���� �4�A�7�<�F�6�B�A�A�8�6�G�8�7�G�B
�C�<�A�+�������<�G�J�<�?�?�?�<�:�;�G�<�9�L�B�H�F�8�G�+���� �4�F�4�;�<�:�;�B�H�G�C�H�G�
�)�B�G�8�G�;�4�G�+���� �<�F�4�?�F�B�H�F�8�7�4�F�4�A�'���� �7�4�G�4�?�<�A�8���F�B�L�B�H�J�<�?�?�F�8�8
�G�;�8���:�E�8�8�A�'� �� �9�?�<�6�>�8�E���J�;�8�A���L�B�H���H�C�7�4�G�8���G�;�8�'���� �


Programming Connector
�.�;�8�*�E�4�A�:�H�G�4�A�;�4�F�4�����C�<�A�C�E�B�:�E�4�@�@�<�A�:�6�B�A�A�8�6�G�B�E�B�A�G�;�8�H�C�C�8�E�E�<�:�;�G�F�<�7�8���G�;�8�E�B�5�B�G�6�B�A�G�E�B�?�?�8�E�<�F�7�8�F�<�:�A�8�7�9�B�E�4�A
���0�, �$�-�+�<�A���F�L�F�G�8�@�C�E�B�:�E�4�@�@�8�E�9�E�B�@���G�@�8�?�B�E�4�6�B�@�C�4�G�<�5�?�8�C�E�B�:�E�4�@�@�8�E���F�H�6�;�4�F�G�;�8Pololu Orangutan USB
programmer [http://www.pololu.com/catalog/product/740]�
���+�<�A�������<�F���G�;�8���C�<�A���@�B�F�G���G�B�J�4�E�7���G�;�8���<�A�F�<�7�8���B�9���G�;�8���5�B�4�E�7�


�+�B�?�B�?�H���*�E�4�A�:�H�G�4�A���-�0���K�K�����4�A�7���'�0���K�K�����/�F�8�E���F���"�H�<�7�8�O�����������P�����������+�B�?�B�?�H�����B�E�C�B�E�4�G�<�B�A
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http://www.pololu.com/file/download/DMC50448N-AAE-AD.pdf?file_id=0J71
http://www.pololu.com/file/download/DMC50448N-AAE-AD.pdf?file_id=0J71
http://www.pololu.com/docs/0J20
http://www.pololu.com/catalog/product/740
http://www.pololu.com/catalog/product/740


5. Getting Started
�.�;�8�*�E�4�A�:�H�G�4�A�E�8�D�H�<�E�8�F�C�B�J�8�E�5�8�4�C�C�?�<�8�7�4�6�E�B�F�F�G�;�8+ �4�A�7GND �C�<�A�F�4�?�B�A�:�G�;�8�E�<�:�;�G�8�7�:�8�B�9�G�;�8�5�B�4�E�7�
�.�;�8�7�8�I�<�6�8
�<�F�C�E�B�G�8�6�G�8�7�5�L�4�(�*�-�!� �. �4�:�4�<�A�F�G�4�6�6�<�7�8�A�G�4�?�E�8�I�8�E�F�8���5�4�G�G�8�E�L�6�B�A�A�8�6�G�<�B�A�
�1�;�8�A�G�;�8�*�E�4�A�:�H�G�4�A�<�F�C�B�J�8�E�8�7���L�B�H�6�4�A
�C�E�8�F�F�G�;�8�C�B�J�8�E�5�H�G�G�B�A���J�;�<�6�;�<�F�?�B�6�4�G�8�7�B�A�G�;�8�E�<�:�;�G�F�<�7�8�B�9�G�;�8�5�B�G�G�B�@�8�7�:�8�B�9�G�;�8�5�B�4�E�7���G�B�G�H�E�A�G�;�8�*�E�4�A�:�H�G�4�A�B�A
�4�A�7���B�9�9�
���1�;�8�A���G�;�8���*�E�4�A�:�H�G�4�A���<�F���B�A�����G�;�8���5�?�H�8�'� �� �A�8�K�G���G�B���G�;�8���C�B�J�8�E���5�H�G�G�B�A���<�F���?�<�G�


�!�B�E�G�;�8�*�E�4�A�:�H�G�4�A�-�0���K�K�����G�;�8�F�H�C�C�?�L�I�B�?�G�4�:�8�F�;�B�H�?�7�5�8�� �P�����
���0���F�B�4���� �G�B�����6�8�?�?�)�<���7�B�E�)�<�(�#�5�4�G�G�8�E�L�C�4�6�>�<�F
�4�:�B�B�7�6�;�B�<�6�8�
�.�;�<�F�*�E�4�A�:�H�G�4�A�6�4�A�J�B�E�>�J�<�G�;�4�������6�8�?�?�)�<���7�B�E�)�<�(�#�5�4�G�G�8�E�L�C�4�6�>�B�E�4�����0 �?�8�4�7���4�6�<�7�5�4�G�G�8�E�L���5�H�G
�L�B�H�F�;�B�H�?�7�5�8�4�J�4�E�8�G�;�4�G�F�H�6�;�4�C�B�J�8�E�F�B�H�E�6�8�@�<�:�;�G�8�K�6�8�8�7�G�;�8�6�B�A�G�E�B�?�?�8�E�S�F�@�4�K�<�@�H�@�I�B�?�G�4�:�8�E�4�G�<�A�:�<�9�G�;�8�5�4�G�G�8�E�<�8�F
�4�E�8���9�E�8�F�;�?�L���6�;�4�E�:�8�7�


�!�B�E�G�;�8�*�E�4�A�:�H�G�4�A�'�0�����������G�;�8�F�H�C�C�?�L�I�B�?�G�4�:�8�F�;�B�H�?�7�5�8�� �P�� �0���F�B�4�����6�8�?�?�)�<���7�B�E�)�<�(�#�5�4�G�G�8�E�L�C�4�6�>�<�F�4�:�B�B�7
�6�;�B�<�6�8���G�;�B�H�:�;�G�;�8�H�A�<�G�6�4�A�B�C�8�E�4�G�8�9�E�B�@�G�J�B�B�E�9�B�H�E�)�<�(�# �6�8�?�?�F�J�<�G�;�F�B�@�8�?�<�@�<�G�4�G�<�B�A�F�
���G�?�B�J�8�E�I�B�?�G�4�:�8�F���G�;�8
�8�9�9�8�6�G�<�I�8�A�8�F�F�B�9�G�;�8�@�B�G�B�E�7�E�<�I�8�E�F�<�F�E�8�7�H�6�8�7���4�A�7�G�;�8�� �0 �F�G�8�C���H�C�E�8�:�H�?�4�G�B�E�S�F�4�I�4�<�?�4�5�?�8�B�H�G�C�H�G�6�H�E�E�8�A�G�7�8�6�E�8�4�F�8�F�

���8�L�B�A�7�� �0���G�;�8�F�G�8�C���H�C�E�8�:�H�?�4�G�B�E�6�8�4�F�8�F�B�C�8�E�4�G�<�B�A�4�A�7�G�;�8�<�A�C�H�G�I�B�?�G�4�:�8�F�;�B�J�F�H�C�B�A�G�;�8�0�6�6�?�<�A�8���G�;�8�6�B�@�C�B�A�8�A�G�F
�B�A���G�;�8���5�B�4�E�7���6�4�A���B�C�8�E�4�G�8���G�B�����
���0�����5�H�G���F�B�@�8���F�8�A�F�B�E�F���L�B�H���H�F�8���@�<�:�;�G���;�4�I�8���4�����
�����0���?�<�@�<�G�


5.a.Using the Demo Program
The Demo Program
�.�;�8�*�E�4�A�:�H�G�4�A�F�;�<�C�F�J�<�G�;�4�7�8�@�B���G�8�F�G�C�E�B�:�E�4�@�C�E�8���?�B�4�7�8�7�
�.�;�<�F�7�8�@�B�A�F�G�E�4�G�8�F�@�B�F�G�B�9�<�G�F�9�8�4�G�H�E�8�F�4�A�7�4�?�?�B�J�F�L�B�H�G�B
�G�8�F�G�G�;�4�G�<�G�<�F�J�B�E�>�<�A�:�6�B�E�E�8�6�G�?�L�
�1�;�8�A�L�B�H�9�<�E�F�G�G�H�E�A�B�A�L�B�H�E�*�E�4�A�:�H�G�4�A���L�B�H�J�<�?�?�;�8�4�E�4�5�8�8�C�4�A�7�F�8�8�G�;�8�J�B�E�7�F
�Q�+�B�?�B�?�H�K�0���K�K���R���G�;�8�A�Q���8�@�B�+�E�B�:�E�4�@�R�4�C�C�8�4�E���<�A�7�<�6�4�G�<�A�:�G�;�4�G�L�B�H�4�E�8�E�H�A�A�<�A�:�G�;�8�7�8�@�B�C�E�B�:�E�4�@�
�$�9�L�B�H�;�8�4�E�4
�5�8�8�C�5�H�G�7�B�A�B�G�F�8�8�4�A�L�G�8�K�G�B�A�G�;�8�'���� ���L�B�H�@�4�L�A�8�8�7�G�B�4�7�=�H�F�G�G�;�8�6�B�A�G�E�4�F�G�C�B�G�8�A�G�<�B�@�8�G�8�E�<�A�G�;�8�H�C�C�8�E���E�<�:�;�G�6�B�E�A�8�E
�B�9�G�;�8�5�B�4�E�7�
�1�;�8�A�G�;�8�C�E�B�:�E�4�@�;�4�F�F�G�4�E�G�8�7�F�H�6�6�8�F�F�9�H�?�?�L���C�E�8�F�F�G�;�8B �5�H�G�G�B�A���G�;�8�@�<�7�7�?�8�5�H�G�G�B�A���@�4�E�>�8�7�+���� �B�A�G�;�8
�H�A�7�8�E�F�<�7�8�B�9�G�;�8�5�B�4�E�7���G�B�C�E�B�6�8�8�7�G�B�G�;�8�@�4�<�A�@�8�A�H�
�+�E�8�F�FC ���G�;�8�G�B�C�5�H�G�G�B�A���@�4�E�>�8�7�+������ �B�EA ���G�;�8�5�B�G�G�B�@�5�H�G�G�B�A��
�@�4�E�>�8�7�+������ �G�B�F�6�E�B�?�?�9�B�E�J�4�E�7�B�E�5�4�6�>�J�4�E�7�G�;�E�B�H�:�;�G�;�8�@�8�A�H���4�A�7�C�E�8�F�FB �G�B�@�4�>�8�4�F�8�?�8�6�G�<�B�A�B�E�G�B�8�K�<�G�B�A�8�B�9�G�;�8
�7�8�@�B�F�
���.�;�8�E�8���4�E�8���F�8�I�8�A���7�8�@�B�F���4�6�6�8�F�F�<�5�?�8���9�E�B�@���G�;�8���@�8�A�H��

���
 Battery (SV-xx8 only): �.�;�<�F�7�8�@�B�7�<�F�C�?�4�L�F�G�;�8�5�4�G�G�8�E�L�I�B�?�G�4�:�8�<�A�@�<�?�?�<�I�B�?�G�F�
���8�F�B�?�7�8�E�<�A�:�G�;�8�-�(�. �=�H�@�C�8�E
�@�4�E�>�8�7ADC6=VBAT/3 �J�<�?�?�F�8�C�4�E�4�G�8�G�;�8�5�4�G�G�8�E�L�I�B�?�G�4�:�8�@�8�4�F�H�E�8�@�8�A�G�6�<�E�6�H�<�G�9�E�B�@�G�;�8�4�A�4�?�B�:�<�A�C�H�G��
�6�4�H�F�<�A�:�G�;�8�A�H�@�5�8�E�7�<�F�C�?�4�L�8�7�G�B�7�E�B�C�G�B�F�B�@�8�?�B�J�I�4�?�H�8�
�)�B�G�8�G�;�4�G�G�;�<�F�7�8�@�B�B�A�?�L�8�K�<�F�G�F�B�A�G�;�8�-�0���K�K��
�I�8�E�F�<�B�A���B�9���G�;�8���C�E�B�:�E�4�@�


���
 Temp (LV-168 only): �.�;�<�F�7�8�@�B�7�<�F�C�?�4�L�F�G�;�8�5�B�4�E�7�G�8�@�C�8�E�4�G�H�E�8�<�A�7�8�:�E�8�8�F�!�4�;�E�8�A�;�8�<�G���5�H�G�G�B�A���� �B�E���8�?�6�<�H�F
���5�H�G�G�B�A�����
 �$�9�L�B�H�G�B�H�6�;�G�;�8�5�B�4�E�7�A�8�4�E�G�;�8�6�8�A�G�8�E�L�B�H�F�;�B�H�?�7�F�8�8�G�;�8�G�8�@�C�8�E�4�G�H�E�8�E�<�F�8�
���8�F�B�?�7�8�E�<�A�:�G�;�8�-�(�.
�=�H�@�C�8�E�@�4�E�>�8�7ADC6=TEMP �J�<�?�?�F�8�C�4�E�4�G�8�G�;�8�G�8�@�C�8�E�4�G�H�E�8�F�8�A�F�B�E�B�H�G�C�H�G�9�E�B�@�G�;�8�4�A�4�?�B�:�<�A�C�H�G���6�4�H�F�<�A�:
�G�;�8�A�H�@�5�8�E�7�<�F�C�?�4�L�8�7�G�B�7�E�B�C�G�B�F�B�@�8�?�B�J�I�4�?�H�8�
�)�B�G�8�G�;�4�G�G�;�<�F�7�8�@�B�B�A�?�L�8�K�<�F�G�F�B�A�G�;�8�'�0�������� �I�8�E�F�<�B�A�B�9
�G�;�8���C�E�B�:�E�4�@�


���
 LEDs: ���?�<�A�>�F�G�;�8�E�8�7�4�A�7�:�E�8�8�A�H�F�8�E�'� ���F �B�A�G�;�8�H�A�7�8�E�F�<�7�8�B�9�G�;�8�5�B�4�E�7�
�$�9�L�B�H�;�4�I�8�F�B�?�7�8�E�8�7�<�A�G�;�8
�B�C�G�<�B�A�4�?���H�F�8�E���'� ���F�����G�;�8�L���J�<�?�?���4�?�F�B���5�?�<�A�>�


���
 Trimpot: ���<�F�C�?�4�L�F�G�;�8�C�B�F�<�G�<�B�A�B�9�G�;�8�H�F�8�E�G�E�<�@�@�8�E�C�B�G�8�A�G�<�B�@�8�G�8�E���J�;�<�6�;�<�F�?�B�6�4�G�8�7�B�A�G�;�8�H�A�7�8�E�F�<�7�8�B�9�G�;�8
�5�B�4�E�7���4�F�4�A�H�@�5�8�E�5�8�G�J�8�8�A�� �4�A�7���������
 �1�;�<�?�8�7�<�F�C�?�4�L�<�A�:�G�;�8�I�4�?�H�8���G�;�<�F�7�8�@�B�4�?�F�B�5�?�<�A�>�F�G�;�8�'� ���F �4�A�7
�C�?�4�L�F�4�A�B�G�8�J�;�B�F�8�9�E�8�D�H�8�A�6�L�<�F�4�9�H�A�6�G�<�B�A�B�9�G�;�8�6�H�E�E�8�A�G�E�8�4�7�<�A�:�
�$�G�<�F�8�4�F�<�8�F�G�G�B�G�H�E�A�G�;�8�G�E�<�@�C�B�G�H�F�<�A�:�4
���@�@���9�?�4�G���;�8�4�7���F�6�E�8�J�7�E�<�I�8�E�


���
 Motors: �#�B�?�7�7�B�J�A�� �B�E�� �G�B�E�H�A�@�B�G�B�E�� �B�E�����E�8�F�C�8�6�G�<�I�8�?�L���B�E�;�B�?�7�7�B�J�A�5�B�G�;�5�H�G�G�B�A�F�G�B�E�H�A�5�B�G�;�@�B�G�B�E�F
�F�<�@�H�?�G�4�A�8�B�H�F�?�L�
�.�;�8�@�B�G�B�E�F�J�<�?�?�:�E�4�7�H�4�?�?�L�E�4�@�C�H�C�G�B�F�C�8�8�7���<�A�L�B�H�E�B�J�A�C�E�B�:�E�4�@�F���L�B�H�6�4�A�F�J�<�G�6�;�G�;�8�@�B�A
�@�H�6�;�@�B�E�8�F�H�7�7�8�A�?�L�
�.�4�C�� �B�E�� �G�B�F�J�<�G�6�;�G�;�8�6�B�E�E�8�F�C�B�A�7�<�A�:�@�B�G�B�E�G�B�E�8�I�8�E�F�8���G�;�8�5�H�G�G�B�A�?�8�G�G�8�E�5�8�6�B�@�8�F
�?�B�J�8�E�6�4�F�8���<�9���C�E�8�F�F�<�A�:���<�G���J�<�?�?���7�E�<�I�8���G�;�8���6�B�E�E�8�F�C�B�A�7�<�A�:���@�B�G�B�E���<�A���E�8�I�8�E�F�8���


�+�B�?�B�?�H���*�E�4�A�:�H�G�4�A���-�0���K�K�����4�A�7���'�0���K�K�����/�F�8�E���F���"�H�<�7�8�O�����������P�����������+�B�?�B�?�H�����B�E�C�B�E�4�G�<�B�A

���
���"�8�G�G�<�A�:���-�G�4�E�G�8�7 �+�4�:�8���������B�9������



���
 Music: �+�?�4�L�F�4�A�4�7�4�C�G�4�G�<�B�A�B�9�%�
�-�
���4�6�;�S�F�!�H�:�H�8�<�A�� �(�<�A�B�E�9�B�E�@�<�6�E�B�6�B�A�G�E�B�?�?�8�E�4�A�7�C�<�8�M�B���J�;�<�?�8�F�6�E�B�?�?�<�A�:�4
�G�8�K�G���7�<�F�C�?�4�L�
���.�;�<�F���7�8�@�B�A�F�G�E�4�G�8�F���G�;�8���4�5�<�?�<�G�L���B�9���G�;�8���*�E�4�A�:�H�G�4�A���G�B���C�?�4�L���@�H�F�<�6���<�A���G�;�8���5�4�6�>�:�E�B�H�A�7�


���
 Timer: �� �F�<�@�C�?�8�F�G�B�C�J�4�G�6�;�
�+�E�8�F�F�� �G�B�F�G�4�E�G�B�E�F�G�B�C�G�;�8�F�G�B�C�J�4�G�6�;�4�A�7�� �G�B�E�8�F�8�G�
�.�;�8�F�G�B�C�J�4�G�6�;�6�B�A�G�<�A�H�8�F�G�B
�6�B�H�A�G���J�;�<�?�8���L�B�H���4�E�8���8�K�C�?�B�E�<�A�:���G�;�8���B�G�;�8�E���7�8�@�B�F�


�.�;�8�F�B�H�E�6�8�6�B�7�8�9�B�E�G�;�8�7�8�@�B�C�E�B�:�E�4�@�<�F�<�A�6�?�H�7�8�7�J�<�G�;�G�;�8Pololu AVR C/C++ Library [http://www.pololu.com/docs/

0J20]�
 ���9�G�8�E�7�B�J�A�?�B�4�7�<�A�:�4�A�7�H�A�C�4�6�>�<�A�:�G�;�8�?�<�5�E�4�E�L�M�<�C�9�<�?�8���G�;�8�7�8�@�B�C�E�B�:�E�4�@�6�4�A�5�8�9�B�H�A�7�<�A�G�;�8�4�C�C�E�B�C�E�<�4�G�8
examples\atmegaxx8\xV-xx8_demo_program �


The ÒSecretÓ Test Program
�.�;�8�7�8�@�B�C�E�B�:�E�4�@�6�B�A�G�4�<�A�F�4�F�<�@�C�?�8�E�G�8�F�G�C�E�B�:�E�4�@�G�;�4�G�6�4�A�5�8�G�E�<�:�:�8�E�8�7�<�9�L�B�H�;�B�?�7�B�A�8�B�9�G�;�8�H�F�8�E�C�H�F�;�5�H�G�G�B�A�F
�J�;�<�?�8�E�8�F�8�G�G�<�A�:�B�E�G�H�E�A�<�A�:�B�A�G�;�8�6�B�A�G�E�B�?�?�8�E�
�1�8�H�F�8�G�;�<�F�C�E�B�:�E�4�@�G�B�G�8�F�G�8�4�6�;�*�E�4�A�:�H�G�4�A�5�8�9�B�E�8�<�G�F�;�<�C�F�
�1�;�8�A�G�;�<�F
�G�8�F�G�C�E�B�:�E�4�@�9�<�E�F�G�5�8�:�<�A�F�E�H�A�A�<�A�:���G�;�8�'���� �J�<�?�?�7�<�F�C�?�4�L�4�F�G�4�E�G�H�C�F�6�E�8�8�A�9�B�?�?�B�J�8�7�F�;�B�E�G�?�L�5�L�4�A�<�A�G�8�E�C�E�8�G�4�G�<�B�A�B�9�G�;�8
�I�B�?�G�4�:�8�B�A�C�<�A�������� �
�*�A�G�;�8�*�E�4�A�:�H�G�4�A�-�0���K�K�����G�;�<�F�9�<�:�H�E�8�E�8�C�E�8�F�8�A�G�F�G�;�8�6�H�E�E�8�A�G�5�4�G�G�8�E�L�I�B�?�G�4�:�8�<�A�@�<�?�?�<�I�B�?�G�F���B�A
�G�;�8�*�E�4�A�:�H�G�4�A�'�0�����������G�;�<�F�9�<�:�H�E�8�E�8�C�E�8�F�8�A�G�F�G�;�8�B�H�G�C�H�G�B�9�G�;�8�G�8�@�C�8�E�4�G�H�E�8�F�8�A�F�B�E�<�A�7�8�:�E�8�8�F�!�4�;�E�8�A�;�8�<�G���<�9�L�B�H
�G�B�H�6�;�G�;�8�5�B�4�E�7�A�8�4�E�G�;�8�6�8�A�G�8�E�L�B�H�F�;�B�H�?�7�F�8�8�G�;�8�G�8�@�C�8�E�4�G�H�E�8�E�<�F�8���
�!�E�B�@�G�;�<�F�C�B�<�A�G�B�A���L�B�H�6�4�A�H�F�8�G�;�8�G�;�E�8�8�H�F�8�E
�C�H�F�;�5�H�G�G�B�A�F���G�B���A�4�I�<�:�4�G�8���G�;�E�B�H�:�;���G�;�8���G�;�E�8�8���7�8�@�B���@�B�7�8�F��

A Button: Motor Demo

�+�H�F�;�<�A�:�G�;�8�5�B�G�G�B�@�H�F�8�E�C�H�F�;�5�H�G�G�B�A���?�4�5�8�?�8�7�+���� �B�A�G�;�8�5�4�6�>�B�9�G�;�8�*�E�4�A�:�H�G�4�A�+������ �J�<�?�?�G�4�>�8�L�B�H�G�B�G�;�8
�@�B�G�B�E�7�8�@�B���J�;�<�6�;�4�?�G�8�E�A�4�G�8�F�5�8�G�J�8�8�A�7�E�<�I�<�A�:�@�B�G�B�E�F�� �4�A�7�� �9�B�E�J�4�E�7�4�A�7�E�8�I�8�E�F�8�
�!�<�E�F�G���G�;�8�*�E�4�A�:�H�G�4�A
�:�E�4�7�H�4�?�?�L�E�4�@�C�F�@�B�G�B�E�� �9�E�B�@�F�G�4�G�<�B�A�4�E�L�G�B�9�H�?�?���F�C�8�8�7�9�B�E�J�4�E�7���G�B�9�H�?�?���F�C�8�8�7�E�8�I�8�E�F�8���4�A�7�5�4�6�>�G�B�F�G�4�G�<�B�A�4�E�L��
�@�B�G�B�E�� �<�F�F�G�4�G�<�B�A�4�E�L�7�H�E�<�A�:�G�;�<�F�8�A�G�<�E�8�C�;�4�F�8�
�)�8�K�G���G�;�8�*�E�4�A�:�H�G�4�A�E�8�C�8�4�G�F�G�;�<�F�C�E�B�6�8�F�F�J�<�G�;�@�B�G�B�E�� �J�;�<�?�8
�@�B�G�B�E�� �E�8�@�4�<�A�F�F�G�4�G�<�B�A�4�E�L�
�.�;�8�G�J�B�@�B�G�B�E�F�4�?�G�8�E�A�4�G�8�C�8�E�<�B�7�F�B�9�4�6�G�<�I�<�G�L�?�<�>�8�G�;�<�F�9�B�E�G�;�8�7�H�E�4�G�<�B�A�B�9�G�;�8
�7�8�@�B�
�1�;�<�?�8�@�B�G�B�E�� �<�F�4�6�G�<�I�8���G�;�8�E�8�7�'� �� �<�F�?�<�G���4�A�7�J�;�<�?�8�@�B�G�B�E�� �<�F�4�6�G�<�I�8�G�;�8�E�8�7�'� �� �<�F�B�9�9�
�1�;�<�?�8�G�;�8
�6�H�E�E�8�A�G�?�L�4�6�G�<�I�8�@�B�G�B�E�<�F�@�B�I�<�A�:�9�B�E�J�4�E�7���G�;�8�:�E�8�8�A�'� �� �<�F�?�<�G���4�A�7�J�;�<�?�8�G�;�8�6�H�E�E�8�A�G�?�L�4�6�G�<�I�8�@�B�G�B�E�<�F
�@�B�I�<�A�:�<�A�E�8�I�8�E�F�8���G�;�8�:�E�8�8�A�'� �� �<�F�B�9�9�
�.�;�8�'���� �:�<�I�8�F�L�B�H�9�8�8�7�5�4�6�>�4�5�B�H�G�J�;�<�6�;�@�B�G�B�E�<�F�@�B�I�<�A�:�<�A
�J�;�<�6�;���7�<�E�8�6�G�<�B�A�����Q�!�R�������9�B�E�J�4�E�7�����Q�,�R�������E�8�I�8�E�F�8�����4�A�7���R���R�������<�A�4�6�G�<�I�8�


B Button: User I/O Demo

�+�H�F�;�<�A�:�G�;�8�@�<�7�7�?�8�H�F�8�E�C�H�F�;�5�H�G�G�B�A���?�4�5�8�?�8�7�+���� �B�A�G�;�8�5�4�6�>�B�9�G�;�8�*�E�4�A�:�H�G�4�A�+������ �J�<�?�?�G�4�>�8�L�B�H�G�B�G�;�8
�H�F�8�E�$���*�7�8�@�B���J�;�<�6�;�@�4�>�8�F�H�F�8�B�9�G�;�8�8�<�:�;�G�H�F�8�E�$���*�C�<�A�F�4�A�7�G�;�8�G�E�<�@�@�8�E�C�B�G�8�A�G�<�B�@�8�G�8�E�
���G�4�A�L�:�<�I�8�A�G�<�@�8��
�B�A�8�C�<�A�<�F�5�8�<�A�:�7�E�<�I�8�A�?�B�J�J�;�<�?�8�G�;�8�E�8�F�G�4�E�8�J�8�4�>�?�L�C�H�?�?�8�7�;�<�:�;�
���G�G�;�8�F�4�@�8�G�<�@�8���G�;�8�'���� �7�<�F�C�?�4�L�F�G�;�8
�<�A�C�H�G�I�4�?�H�8�F�B�A�G�;�8�8�<�:�;�G�H�F�8�E�$���*�C�<�A�F�
�$�9�L�B�H�F�;�B�E�G�4�C�<�A�G�Bground���L�B�H�J�<�?�?�F�8�8�G�;�8�6�B�E�E�8�F�C�B�A�7�<�A�:�5�<�G�B�A
�G�;�8�'���� �:�B�G�B�M�8�E�B�
�+�<�A�+���� �J�<�?�?�4�?�J�4�L�F�E�8�4�7�4�F�?�B�J�5�8�6�4�H�F�8�<�G�<�F�5�8�<�A�:�C�H�?�?�8�7�7�B�J�A�G�;�E�B�H�:�;�G�;�8�E�8�7�H�F�8�E
�'� �� �
�.�;�8�C�<�A�G�;�4�G�<�F�7�E�<�I�8�A�?�B�J�J�<�?�?�E�8�C�8�4�G�8�7�?�L�6�L�6�?�8�9�E�B�@�?�8�9�G�G�B�E�<�:�;�G�4�A�7�5�4�6�>�4�:�4�<�A���Q�5�B�H�A�6�<�A�:�R�5�4�6�>�4�A�7
�9�B�E�G�;�9�E�B�@�+���� �G�B�+���� �G�B�+�����
 �.�;�8 �C�8�E�<�B�7�B�9�G�;�<�F�6�L�6�?�8�<�F�7�8�G�8�E�@�<�A�8�7�5�L�G�;�8�C�B�F�<�G�<�B�A�B�9�G�;�8�H�F�8�E
�C�B�G�8�A�G�<�B�@�8�G�8�E�
�3�B�H�6�4�A�6�B�A�A�8�6�G�4�A�'� �� �5�8�G�J�8�8�A�4�A�$���*�?�<�A�8�F�4�A�7�C�B�J�8�E���@�4�>�8�F�H�E�8�L�B�H�H�F�8�4�6�H�E�E�8�A�G��
�?�<�@�<�G�<�A�:���E�8�F�<�F�G�B�E���������4�A�7���G�;�8�'� �� �J�<�?�?���?�<�:�;�G���8�4�6�;���G�<�@�8���G�;�8���C�<�A���<�G�S�F���6�B�A�A�8�6�G�8�7���G�B���<�F���7�E�<�I�8�A���?�B�J�


Note: �7�B�A�B�G�F�;�B�E�G�4�C�<�A�G�B�C�B�J�8�E�B�E�8�?�F�8�L�B�H�6�B�H�?�7�7�4�@�4�:�8�G�;�8���.�@�8�:�4�������@�<�6�E�B�6�B�A�G�E�B�?�?�8�E�J�;�8�A
�<�G�G�E�<�8�F�G�B�7�E�<�I�8�G�;�4�G�C�<�A�?�B�J���B�A�?�L�F�;�B�E�G�<�G�G�B�B�A�8�B�9�G�;�8�:�E�B�H�A�7�C�<�A�F�4�?�B�A�:�G�;�8�G�B�C�8�7�:�8�B�9�G�;�8�5�B�4�E�7��
�B�E���H�F�8���4�A�'� �� �<�A���F�8�E�<�8�F���J�<�G�;���4���E�8�F�<�F�G�B�E���G�B���6�B�A�A�8�6�G���G�B���C�B�J�8�E�


C Button: Melody Demo

�+�H�F�;�<�A�:�G�;�8�G�B�C�H�F�8�E�C�H�F�;�5�H�G�G�B�A���?�4�5�8�?�8�7�+���� �B�A�G�;�8�5�4�6�>�B�9�G�;�8�*�E�4�A�:�H�G�4�A�+������ �J�<�?�?�G�4�>�8�L�B�H�G�B�G�;�8
�@�8�?�B�7�L�7�8�@�B���<�A�J�;�<�6�;�G�;�8�*�E�4�A�:�H�G�4�A�C�?�4�L�F�4�9�H�:�H�8�B�A�G�;�8�5�H�M�M�8�E�J�;�<�?�8�H�F�<�A�:�;�<�:�;���9�E�8�D�H�8�A�6�L�F�B�9�G�J�4�E�8

�+�B�?�B�?�H���*�E�4�A�:�H�G�4�A���-�0���K�K�����4�A�7���'�0���K�K�����/�F�8�E���F���"�H�<�7�8�O�����������P�����������+�B�?�B�?�H�����B�E�C�B�E�4�G�<�B�A
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���"�8�G�G�<�A�:���-�G�4�E�G�8�7 �+�4�:�8���������B�9������

http://www.pololu.com/docs/0J20
http://www.pololu.com/docs/0J20


�+�1�( �G�B�4�?�G�8�E�A�4�G�8�?�L�9�4�7�8�G�;�8�E�8�7�4�A�7�:�E�8�8�A�H�F�8�E�'� ���F �<�A�4�A�7�B�H�G�
�.�;�8�7�8�@�B�C�E�B�:�E�4�@�H�F�8�F�G�;�8�+�B�?�B�?�H���0�,
�?�<�5�E�4�E�L�G�B�C�?�4�L�G�;�8�@�8�?�B�7�L�7�<�E�8�6�G�?�L�9�E�B�@�C�E�B�:�E�4�@�@�8�@�B�E�L���<�
�8�
�9�?�4�F�;�����G�;�8�E�8�5�L�6�B�A�F�8�E�I�<�A�:�,���( ���4�A�7�<�G�H�F�8�F
�G�<�@�8�E�<�A�G�8�E�E�H�C�G�F�G�B�C�?�4�L�G�;�8�@�8�?�B�7�L�A�B�G�8�F�4�G�G�;�8�C�E�B�C�8�E�G�<�@�8�F���F�B�C�E�B�:�E�4�@�8�K�8�6�H�G�<�B�A�<�F�A�B�G�5�?�B�6�>�8�7�4�F�G�;�8
�@�8�?�B�7�L���C�?�4�L�F�


5.b.Programming Your Orangutan
�.�B�C�E�B�:�E�4�@�G�;�8�B�A���5�B�4�E�7���.�@�8�:�4�K�K���@�<�6�E�B�6�B�A�G�E�B�?�?�8�E���L�B�H�A�8�8�7�4�A���0�, �$�-�+�C�E�B�:�E�4�@�@�8�E���4�6�B�@�C�<�?�8�E���4�A�7���0�,
�$�-�+�C�E�B�:�E�4�@�@�<�A�:���F�B�9�G�J�4�E�8�


���
 AVR ISP Programmer: �.�;�8�E�8�4�E�8�4�A�H�@�5�8�E�B�9�?�B�J���6�B�F�G���0�, �$�-�+�C�E�B�:�E�4�@�@�8�E�F�4�I�4�<�?�4�5�?�8���<�A�6�?�H�7�<�A�:�B�H�E
USB AVR programmer [http://www.pololu.com/catalog/product/1300]�
 �+�?�8�4�F�8�9�B�?�?�B�J�L�B�H�E�C�E�B�:�E�4�@�@�8�E�S�F
�<�A�F�G�4�?�?�4�G�<�B�A���<�A�F�G�E�H�6�G�<�B�A�F�


���
 Compiler: �$�9 �L�B�H�4�E�8�E�H�A�A�<�A�:Windows�� �J�8 �E�8�6�B�@�@�8�A�7�L�B�H�7�B�J�A�?�B�4�7�4�A�7 �<�A�F�G�4�?�?
WinAVR [http://winavr.sourceforge.net/]�
 �1�<�A���0�,�<�F�4�9�E�8�8���B�C�8�A���F�B�H�E�6�8�F�H�<�G�8�B�9�7�8�I�8�?�B�C�@�8�A�G�G�B�B�?�F�9�B�E�G�;�8
���0�, �9�4�@�<�?�L�B�9�@�<�6�E�B�6�B�A�G�E�B�?�?�8�E�F���<�A�6�?�H�7�<�A�:�G�;�8�"�)�/ �"���� �6�B�@�C�<�?�8�E�9�B�E�������
�
�
 �+�?�8�4�F�8�9�B�?�?�B�J�G�;�8�<�A�F�G�4�?�?�4�G�<�B�A
�<�A�F�G�E�H�6�G�<�B�A�F���B�A���1�<�A���0�,�S�F���F�B�H�E�6�8�9�B�E�:�8�
�A�8�G���C�4�:�8�


�.�B�:�8�G�F�G�4�E�G�8�7�H�F�<�A�:�4Mac���C�?�8�4�F�8�E�8�9�8�E�G�B�G�;�8guide[http://bot-thoughts.blogspot.com/2008/02/avr-programming-on-

mac.html] �J�E�<�G�G�8�A�5�L�B�A�8�B�9�B�H�E�6�H�F�G�B�@�8�E�F���(�<�6�;�4�8�?�-�;�<�@�A�<�B�>�
�1�8�;�4�I�8�A�B�G�C�8�E�F�B�A�4�?�?�L�9�B�?�?�B�J�8�7�G�;�8�F�G�8�C�F�<�A
�G�;�<�F�:�H�<�7�8�F�B�J�8�6�4�A�F�4�L�A�B�@�B�E�8�G�;�4�A�<�G�<�F�4�C�B�G�8�A�G�<�4�?�E�8�F�B�H�E�6�8�G�;�4�G�F�B�@�8�C�8�B�C�?�8�@�<�:�;�G�9�<�A�7�;�8�?�C�9�H�?�
�1�8�7�B
�A�B�G���F�H�C�C�B�E�G���*�E�4�A�:�H�G�4�A���C�E�B�:�E�4�@�@�<�A�:���B�A���G�;�8���(�4�6�


�.�B �5�8�:�<�A�J�B�E�>�<�A�:�J�<�G�;���0�,�F �H�A�7�8�ELinux �� �L�B�H�A�8�8�7�G�B�<�A�F�G�4�?�?�9�B�H�E�F�B�9�G�J�4�E�8�C�4�6�>�4�:�8�F���J�;�<�6�;�6�4�A�5�8
�7�B�J�A�?�B�4�7�8�7�9�E�B�@�G�;�8�<�E�E�8�F�C�8�6�G�<�I�8�J�8�5�F�<�G�8�F�
�/�A�7�8�E�/�5�H�A�G�H�'�<�A�H�K���G�;�8�F�8�C�4�6�>�4�:�8�F�4�E�8�C�E�B�I�<�7�8�7�<�A�G�;�8
�Q�/�A�<�I�8�E�F�8�R���E�8�C�B�F�<�G�B�E�L�


���
 gcc-avr: �G�;�8�"�)�/���� �6�B�@�C�<�?�8�E�����C�B�E�G�8�7���G�B���G�;�8���0�, �4�E�6�;�<�G�8�6�G�H�E�8

���
 avr-libc: �4���?�<�5�E�4�E�L���:�<�I�<�A�:���4�6�6�8�F�F���G�B���F�C�8�6�<�4�?���9�H�A�6�G�<�B�A�F���B�9���G�;�8���0�,

���
 binutils-avr: �G�B�B�?�F���9�B�E���6�B�A�I�8�E�G�<�A�:���B�5�=�8�6�G���6�B�7�8���<�A�G�B���;�8�K���9�<�?�8�F

���
 avrdude: �G�;�8���F�B�9�G�J�4�E�8���G�B���7�E�<�I�8���G�;�8���C�E�B�:�E�4�@�@�8�E

���
 AVR ISP programming software: ���G�@�8�?�B�9�9�8�E�F�4�9�E�8�8�<�A�G�8�:�E�4�G�8�7�7�8�I�8�?�B�C�@�8�A�G�8�A�I�<�E�B�A�@�8�A�G���$��� ���9�B�E
�C�E�B�:�E�4�@�@�<�A�:���0�,�F �6�4�?�?�8�7AVR Studio [http://www.atmel.com/avrstudio/]�
 �.�;�<�F�F�B�9�G�J�4�E�8�C�4�6�>�4�:�8�J�B�E�>�F�J�<�G�;
�J�<�G�;�G�;�8�1�<�A���0�,�������
�
 �"���� �6�B�@�C�<�?�8�E�4�A�7�6�B�A�G�4�<�A�F�5�H�<�?�G���<�A�F�H�C�C�B�E�G�9�B�E���0�, �$�-�+�C�E�B�:�E�4�@�@�<�A�:�
�+�?�8�4�F�8
�9�B�?�?�B�J���G�@�8�?�S�F�<�A�F�G�4�?�?�4�G�<�B�A�<�A�F�G�E�H�6�G�<�B�A�F�9�B�E���0�, �-�G�H�7�<�B�
���A�B�G�;�8�E�4�?�G�8�E�A�4�G�<�I�8�<�F�4 �9�E�8�8�6�B�@�@�4�A�7���?�<�A�8
�C�E�B�:�E�4�@�@�<�A�:���4�C�C�?�<�6�4�G�<�B�A���6�4�?�?�8�7���4�I�E�7�H�7�8�����J�;�<�6�;���6�B�@�8�F���4�F���C�4�E�G���B�9���G�;�8���1�<�A���0�,���C�4�6�>�4�:�8�


���F�4�9�<�E�F�G�G�8�F�G���J�8�E�8�6�B�@�@�8�A�7�L�B�H�G�E�L�G�B�C�E�B�:�E�4�@�L�B�H�E�*�E�4�A�:�H�G�4�A�J�<�G�;�4�F�<�@�C�?�8�C�E�B�:�E�4�@�G�;�4�G�5�?�<�A�>�F�G�;�8�E�8�7�H�F�8�E
�'� �� �B�A���C�<�A�+������

�N BlinkLED_m168.zip [http://www.pololu.com/file/download/BlinkLED_m168.zip?file_id=0J189] �����>���M�<�C��

�N BlinkLED_m328.zip [http://www.pololu.com/file/download/BlinkLED_m328.zip?file_id=0J190] �����>���M�<�C��

�.�;�8�F�8�4�E�6�;�<�I�8�F�4�E�8�6�B�@�C�E�8�F�F�8�7���0�, �-�G�H�7�<�B�C�E�B�=�8�6�G�F�
�+�?�8�4�F�8�H�F�8�G�;�8�B�A�8�G�;�4�G�@�4�G�6�;�8�F�G�;�8�@�<�6�E�B�6�B�A�G�E�B�?�?�8�E�B�A�L�B�H�E
�*�E�4�A�:�H�G�4�A�


���B�A�A�8�6�G�L�B�H�E�C�E�B�:�E�4�@�@�8�E�G�B�G�;�8�*�E�4�A�:�H�G�4�A�F�B�G�;�4�G�C�<�A�� �B�9�L�B�H�E�C�E�B�:�E�4�@�@�8�E�S�F�����C�<�A�$�-�+�6�4�5�?�8�?�<�A�8�F�H�C�J�<�G�;�C�<�A��
�B�9�G�;�8�*�E�4�A�:�H�G�4�A�S�F�C�E�B�:�E�4�@�@�<�A�:�;�8�4�7�8�E���G�;�8�F�;�E�B�H�7�8�7�;�8�4�7�8�E�F�;�B�H�?�7�8�A�9�B�E�6�8�C�E�B�C�8�E�B�E�<�8�A�G�4�G�<�B�A�B�9�G�;�8�>�8�L�8�7�6�4�5�?�8
�6�B�A�A�8�6�G�B�E�����4�A�7���G�;�8�A���H�F�8���0�, �-�G�H�7�<�B���G�B���C�E�B�:�E�4�@���L�B�H�E���*�E�4�A�:�H�G�4�A�
���3�B�H���6�4�A���4�6�6�B�@�C�?�<�F�;���G�;�<�F���5�L���F�8�?�8�6�G�<�A�:

�+�B�?�B�?�H���*�E�4�A�:�H�G�4�A���-�0���K�K�����4�A�7���'�0���K�K�����/�F�8�E���F���"�H�<�7�8�O�����������P�����������+�B�?�B�?�H�����B�E�C�B�E�4�G�<�B�A

���
���"�8�G�G�<�A�:���-�G�4�E�G�8�7 �+�4�:�8���������B�9������

http://www.pololu.com/catalog/product/1300
http://winavr.sourceforge.net/
http://bot-thoughts.blogspot.com/2008/02/avr-programming-on-mac.html
http://bot-thoughts.blogspot.com/2008/02/avr-programming-on-mac.html
http://www.atmel.com/avrstudio/
http://www.pololu.com/file/download/BlinkLED_m168.zip?file_id=0J189
http://www.pololu.com/file/download/BlinkLED_m328.zip?file_id=0J190


Tools > ProgramAVR > Auto Connect

�J�;�<�6�;�F�;�B�H�?�7�5�E�<�A�:�H�C�4�A���0�,�$�-�+�7�<�4�?�B�:�5�B�K�
�)�4�I�<�:�4�G�8�G�B�G�;�8�C�E�B�=�8�6�G�S�F�;�8�K�9�<�?�8���J�;�<�6�;�<�F�6�E�8�4�G�8�7�<�A�G�;�8default
�7�<�E�8�6�G�B�E�L�J�;�8�A�L�B�H�5�H�<�?�7�G�;�8�C�E�B�=�8�6�G���H�A�7�8�E�G�;�8Flash �F�8�6�G�<�B�A�B�9�G�;�<�F�A�8�J�7�<�4�?�B�:�S�FProgram �G�4�5�4�A�7�6�?�<�6�>�G�;�8
Program �9�?�4�F�;�5�H�G�G�B�A�
�$�9�8�I�8�E�L�G�;�<�A�:�;�4�F�J�B�E�>�8�7�6�B�E�E�8�6�G�?�L���L�B�H�F�;�B�H�?�7�F�8�8�G�;�8�*�E�4�A�:�H�G�4�A�S�F�E�8�7�H�F�8�E�'� �� �5�?�<�A�>�<�A�:
�4�E�B�H�A�7���B�A�6�8���C�8�E���F�8�6�B�A�7�


���F�4�F�8�6�B�A�7�F�G�8�C���J�8�E�8�6�B�@�@�8�A�7�L�B�H�<�A�F�G�4�?�?�G�;�8Pololu AVR library [http://www.pololu.com/docs/0J20]���J�;�<�6�;�C�E�B�I�<�7�8�F
�E�B�H�G�<�A�8�F�9�B�E�<�A�G�8�E�4�6�G�<�A�:�J�<�G�;�4�?�?�B�9�G�;�8�*�E�4�A�:�H�G�4�A�S�F�<�A�G�8�:�E�4�G�8�7�;�4�E�7�J�4�E�8�
�.�;�<�F�F�;�B�H�?�7�@�4�>�8�<�G�8�4�F�<�8�E�9�B�E�L�B�H�G�B�:�8�G
�F�G�4�E�G�8�7���J�<�G�;���L�B�H�E���*�E�4�A�:�H�G�4�A�


�!�B�E�4�@�B�E�8�7�8�G�4�<�?�8�7�4�6�6�B�H�A�G�B�9�;�B�J�G�B�:�8�G�F�G�4�E�G�8�7�H�F�<�A�:���0�, �-�G�H�7�<�B���<�A�6�?�H�7�<�A�:�F�6�E�8�8�A�F�;�B�G�F���C�?�8�4�F�8�F�8�8�B�H�EUSB
AVR programmer userÕsguide[http://www.pololu.com/docs/0J36]�
 �.�;�8 �H�F�8�E�:�H�<�7�8�<�F�F�C�8�6�<�9�<�6�G�B�B�H�E�/�-�� ���0�,
�C�E�B�:�E�4�@�@�8�E���5�H�G�@�H�6�;�B�9�G�;�8�F�8�6�G�<�B�A�B�A�H�F�<�A�:���0�, �-�G�H�7�<�B�F�;�B�H�?�7�4�C�C�?�L�G�B�L�B�H�8�I�8�A�<�9�L�B�H�;�4�I�8�4�7�<�9�9�8�E�8�A�G
�C�E�B�:�E�4�@�@�8�E�


�+�B�?�B�?�H���*�E�4�A�:�H�G�4�A���-�0���K�K�����4�A�7���'�0���K�K�����/�F�8�E���F���"�H�<�7�8�O�����������P�����������+�B�?�B�?�H�����B�E�C�B�E�4�G�<�B�A

���
���"�8�G�G�<�A�:���-�G�4�E�G�8�7 �+�4�:�8���������B�9������

http://www.pololu.com/docs/0J20
http://www.pololu.com/docs/0J36
http://www.pololu.com/docs/0J36


6. AVR Pin Assignment Table Sorted by Function
Function megaxx8 Pin

�7�<�:�<�G�4�?���$���*�F�����K����
�+���������+������
�+���� �P�+����

�4�A�4�?�B�:���<�A�C�H�G�F�����K���� �+���� �P�+������������������ ��������

�@�B�G�B�E�������6�B�A�G�E�B�?���������4�A�7�������+���� �4�A�7�+����

�@�B�G�B�E�������6�B�A�G�E�B�?���������4�A�7�������+���� �4�A�7�+����

�E�8�7���H�F�8�E�'� �� �+����

�:�E�8�8�A���H�F�8�E�'� �� �+����

�H�F�8�E���C�H�F�;�5�H�G�G�B�A�F�����K�����+���������+���������4�A�7�+����

�5�H�M�M�8�E �+����

�'���� �6�B�A�G�E�B�?�����,�-�����,���1����� �� �+���������+���������4�A�7�+����

�'���� �7�4�G�4���������5�<�G�������� �P������ �� �+���������+�������+���������4�A�7�+����

�H�F�8�E���G�E�<�@�@�8�E���C�B�G�8�A�G�<�B�@�8�G�8�E
��������
���G�;�E�B�H�:�;���F�;�B�E�G�<�A�:���5�?�B�6�>��

�G�8�@�C�8�E�4�G�H�E�8���F�8�A�F�B�E�����'�0�����������B�A�?�L��
�5�4�G�G�8�E�L���I�B�?�G�4�:�8���@�B�A�<�G�B�E�����-�0���K�K�����B�A�?�L��

��������
���G�;�E�B�H�:�;�-�(�. �=�H�@�C�8�E��

�$���-�+�C�E�B�:�E�4�@�@�<�A�:���?�<�A�8�F�����K�����+���������+�������+����

�E�8�F�8�G���C�H�F�;�5�H�G�G�B�A �+����

�/���,�. ���,�2���4�A�7���.�2�� �+���� �4�A�7�+����

�$�������.�1�$�����-�������4�A�7�-���' �� �+���� �4�A�7�+����

�-�+�$ �<�A�4�6�6�8�F�F�4�5�?�8���G�B���H�F�8�E

�+�B�?�B�?�H���*�E�4�A�:�H�G�4�A���-�0���K�K�����4�A�7���'�0���K�K�����/�F�8�E���F���"�H�<�7�8�O�����������P�����������+�B�?�B�?�H�����B�E�C�B�E�4�G�<�B�A

���
�����0�,���+�<�A�����F�F�<�:�A�@�8�A�G���.�4�5�?�8���-�B�E�G�8�7���5�L���!�H�A�6�G�<�B�A �+�4�:�8���������B�9������



7. AVR Pin Assignment Table Sorted by Pin
Port Pin Orangutan Function Notes/Alternate Functions

�+���� LCD control line R/W
�.�<�@�8�E�����<�A�C�H�G���6�4�C�G�H�E�8�����$���+����
�7�<�I�<�7�8�7���F�L�F�G�8�@���6�?�B�6�>���B�H�G�C�H�G�������'�&����

�+���� LCD data line DB4
user pushbutton���C�E�8�F�F�<�A�:���C�H�?�?�F���C�<�A���?�B�J��
�.�<�@�8�E���+�1�( �B�H�G�C�H�G���������*��������

�+���� buzzer �.�<�@�8�E���+�1�( �B�H�G�C�H�G���������*��������

�+���� M2 control line
�.�<�@�8�E���+�1�( �B�H�G�C�H�G���������*��������
�$�-�+�C�E�B�:�E�4�@�@�<�A�:���?�<�A�8

�+���� LCD data line DB5
user pushbutton���C�E�8�F�F�<�A�:���C�H�?�?�F���C�<�A���?�B�J��
Caution: also anISP programming line

�+���� LCD data line DB6
user pushbutton���C�E�8�F�F�<�A�:���C�H�?�?�F���C�<�A���?�B�J��
Caution: also anISP programming line

�+���� ���� �(�#�M���E�8�F�B�A�4�G�B�E���<�A�C�H�G�A�B�G���4�6�6�8�F�F�4�5�?�8���G�B���G�;�8���H�F�8�E

B

�+���� ���� �(�#�M���E�8�F�B�A�4�G�B�E���<�A�C�H�G�A�B�G���4�6�6�8�F�F�4�5�?�8���G�B���G�;�8���H�F�8�E

�+���� �4�A�4�?�B�:���<�A�C�H�G���4�A�7���7�<�:�<�G�4�?���$���*������ �<�A�C�H�G���6�;�4�A�A�8�?������������������

�+���� �4�A�4�?�B�:���<�A�C�H�G���4�A�7���7�<�:�<�G�4�?���$���*������ �<�A�C�H�G���6�;�4�A�A�8�?������������������

�+���� �4�A�4�?�B�:���<�A�C�H�G���4�A�7���7�<�:�<�G�4�?���$���*������ �<�A�C�H�G���6�;�4�A�A�8�?������������������

�+���� �4�A�4�?�B�:���<�A�C�H�G���4�A�7���7�<�:�<�G�4�?���$���*������ �<�A�C�H�G���6�;�4�A�A�8�?������������������

�+���� �4�A�4�?�B�:���<�A�C�H�G���4�A�7���7�<�:�<�G�4�?���$���*
������ �<�A�C�H�G���6�;�4�A�A�8�?������������������
�$�������.�1�$���<�A�C�H�G���B�H�G�C�H�G���7�4�G�4���?�<�A�8�����-������

�+���� �4�A�4�?�B�:���<�A�C�H�G���4�A�7���7�<�:�<�G�4�?���$���*
������ �<�A�C�H�G���6�;�4�A�A�8�?������������������
�$�������.�1�$���6�?�B�6�>���?�<�A�8�����-���'��

C

�+���� �,� �-� �. �C�<�A
reset button���C�E�8�F�F�<�A�:���E�8�F�8�G�F�(���/ ��
�7�<�:�<�G�4�?���$���*���7�<�F�4�5�?�8�7���5�L���7�8�9�4�H�?�G

�+���� �7�<�:�<�G�4�?���$���* �/�-���,�. �<�A�C�H�G���C�<�A�����,�2����

�+���� �7�<�:�<�G�4�?���$���*
connected to red userLED ���;�<�:�;���G�H�E�A�F�'� �� �B�A��
�/�-���,�. �B�H�G�C�H�G���C�<�A�����.�2����

�+���� LCD control line RS �8�K�G�8�E�A�4�?���<�A�G�8�E�E�H�C�G���������$�)�.����

�+���� M2 control line �.�<�@�8�E���+�1�( �B�H�G�C�H�G���������*��������

�+���� LCD control line E
�/�-���,�. �8�K�G�8�E�A�4�?���6�?�B�6�>���<�A�C�H�G���B�H�G�C�H�G�����2���&��
�.�<�@�8�E�����8�K�G�8�E�A�4�?���6�B�H�A�G�8�E�����.����

�+���� M1 control line �.�<�@�8�E���+�1�( �B�H�G�C�H�G���������*��������

�+���� M1 control line �.�<�@�8�E���+�1�( �B�H�G�C�H�G���������*��������

D

�+���� LCD data line DB7 connected to green userLED ���;�<�:�;���G�H�E�A�F�'� �� �B�A��

�������� �7�8�7�<�6�4�G�8�7���4�A�4�?�B�:���<�A�C�H�G
SMT-jumpered to temperature sensor���'�0�����������B�A�?�L��
SMT-jumpered to battery voltage monitor ���-�0���K�K�����B�A�?�L��
������ �<�A�C�H�G���6�;�4�A�A�8�?������������������
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8. Motor Driver Truth Table
input Orangutan LV-168 output Orangutan SV-xx8 output

PD5,PD3 PD6,PB3 M1A, M2A M1B, M2B motor effect M1A, M2A M1B, M2B motor effect
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�N WinAVR [http://winavr.sourceforge.net/]�����9�E�8�8�����B�C�8�A���F�B�H�E�6�8���������
�
���6�B�@�C�<�?�8�E���9�B�E�����0�,�F
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�N Pololu AVR Library Command Reference[http://www.pololu.com/docs/0J18]���7�8�G�4�<�?�8�7�<�A�9�B�E�@�4�G�<�B�A�4�5�B�H�G�8�I�8�E�L
�9�H�A�6�G�<�B�A���<�A���G�;�8���?�<�5�E�4�E�L�
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�N Programming Orangutans from the Arduino Environment [http://www.pololu.com/docs/0J17]�� �4 �:�H�<�7�8�G�B
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�N AVR Libc Home Page[http://www.nongnu.org/avr-libc/]

�N Tutorial: AVR Programming on the Mac[http://bot-thoughts.blogspot.com/2008/02/avr-programming-on-mac.html]

�+�?�8�4�F�8�F�8�8�G�;�8�E�8�F�B�H�E�6�8�F�G�4�5�B�9�L�B�H�E�*�E�4�A�:�H�G�4�A�S�F�C�E�B�7�H�6�G�C�4�:�8�9�B�E�8�I�8�A�@�B�E�8�E�8�F�B�H�E�6�8�F���<�A�6�?�H�7�<�A�:�F�4�@�C�?�8���0�,
�-�G�H�7�<�B���C�E�B�=�8�6�G�F�


�!�<�A�4�?�?�L���J�8�J�B�H�?�7�?�<�>�8�G�B�;�8�4�E�L�B�H�E�6�B�@�@�8�A�G�F�4�A�7�D�H�8�F�G�<�B�A�F�B�I�8�E�4�G�G�;�8Orangutan Group [http://forum.pololu.com/

viewforum.php?f=10] �B�A���G�;�8Pololu Robotics Forum[http://forum.pololu.com/] ��

�+�B�?�B�?�H���*�E�4�A�:�H�G�4�A���-�0���K�K�����4�A�7���'�0���K�K�����/�F�8�E���F���"�H�<�7�8�O�����������P�����������+�B�?�B�?�H�����B�E�C�B�E�4�G�<�B�A

���
���,�8�?�4�G�8�7���,�8�F�B�H�E�6�8�F �+�4�:�8���������B�9������

http://winavr.sourceforge.net/
http://www.atmel.com/avrstudio/
http://www.atmel.com/dyn/products/product_card.asp?PN=ATmega168
http://www.atmel.com/dyn/products/product_card.asp?PN=ATmega328P
http://www.pololu.com/docs/0J18
http://www.pololu.com/docs/0J20
http://www.pololu.com/docs/0J17
http://www.nongnu.org/avr-libc/
http://bot-thoughts.blogspot.com/2008/02/avr-programming-on-mac.html
http://forum.pololu.com/viewforum.php?f=10
http://forum.pololu.com/viewforum.php?f=10
http://forum.pololu.com/
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