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1. Overview
�-�<�9Pololu USB AVR programmer [http://www .pololu.com/catalog/product/1300] �=�G�5�D�F�C�;�F�5�A�A�9�F�:�C�F���H�A�9�@�V�G�� �/�+
�A�=�7�F�C�7�C�B�H�F�C�@�@�9�F�G�5�B�8�7�C�B�H�F�C�@�@�9�F�6�C�5�F�8�G�6�5�G�9�8�C�B�H�<�9�G�9�'���.�G�	 �G�I�7�<�5�G�*�C�@�C�@�IOrangutan robot controllers
[http://www .pololu.com/catalog/category/8] �5�B�8�H�<�93pi robot [http://www .pololu.com/catalog/product/975]���-�<�9�D�F�C�;�F�5�A�A�9�F
�9�A�I�@�5�H�9�G�5�B�� �/�+�$�,�*�J���C�B�5�J�=�F�H�I�5�@�G�9�F�=�5�@�D�C�F�H�	�A�5�?�=�B�;�=�H�7�C�A�D�5�H�=�6�@�9�K�=�H�<�G�H�5�B�8�5�F�8�� �/�+ �D�F�C�;�F�5�A�A�=�B�;�G�C�:�H�K�5�F�9��
�-�K�C�5�8�8�=�H�=�C�B�5�@�:�9�5�H�I�F�9�G�<�9�@�D�K�=�H�<�6�I�=�@�8�=�B�;�5�B�8�8�9�6�I�;�;�=�B�;�D�F�C�>�9�7�H�G���5�-�-�&�
�@�9�J�9�@�G�9�F�=�5�@�D�C�F�H�:�C�F�;�9�B�9�F�5�@�
�D�I�F�D�C�G�9
�7�C�A�A�I�B�=�7�5�H�=�C�B���5�B�8���5���,�&�)�
�G�7�C�D�9���:�C�F���A�C�B�=�H�C�F�=�B�;���G�=�;�B�5�@�G���5�B�8���J�C�@�H�5�;�9���@�9�J�9�@�G��

�*�@�9�5�G�9�B�C�H�9�H�<�5�H�H�<�=�G�;�I�=�8�9�5�D�D�@�=�9�G�H�C�*�C�@�C�@�I�V�G�G�9�7�C�B�8�
�;�9�B�9�F�5�H�=�C�B�� �/�+ �D�F�C�;�F�5�A�A�9�F���D�=�7�H�I�F�9�8�H�C�H�<�9�@�9�:�H�6�9�@�C�K���	
�B�C�H�H�<�9�C�F�=�;�=�B�5�@�	�G�=�A�=�@�5�F�
�@�C�C�?�=�B�;Orangutan USB programmer [http://www .pololu.com/catalog/product/740] ���D�=�7�H�I�F�9�8
�H�C���H�<�9���F�=�;�<�H����

USB AVR programmer PGM03A. Orangutan USB programmer PGM02A/B.

�$�:�M�C�I�<�5�J�9�H�<�9�C�F�=�;�=�B�5�@�)�F�5�B�;�I�H�5�B�.�,�� �D�F�C�;�F�5�A�A�9�F�	�M�C�I�7�5�B�:�=�B�8�=�H�V�G�I�G�9�F�V�G�;�I�=�8�9here [http://www .pololu.com/docs/

0J6]��

Important Safety Warning and Handling Procedures

�-�<�9�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�=�G�B�C�H�=�B�H�9�B�8�9�8�:�C�F�M�C�I�B�;�7�<�=�@�8�F�9�B���2�C�I�B�;�9�F�I�G�9�F�G�G�<�C�I�@�8�I�G�9�H�<�=�G�D�F�C�8�I�7�H�C�B�@�M
�I�B�8�9�F�5�8�I�@�H�G�I�D�9�F�J�=�G�=�C�B�����M�I�G�=�B�;�H�<�=�G�D�F�C�8�I�7�H�	�M�C�I�5�;�F�9�9�B�C�H�H�C�<�C�@�8�*�C�@�C�@�I�@�=�5�6�@�9�:�C�F�5�B�M�=�B�>�I�F�M�C�F�8�5�A�5�;�9
�F�9�@�5�H�9�8�H�C�H�<�9�I�G�9�C�F�H�C�H�<�9�D�9�F�:�C�F�A�5�B�7�9�C�:�H�<�=�G�D�F�C�8�I�7�H���-�<�=�G�D�F�C�8�I�7�H�=�G�B�C�H�8�9�G�=�;�B�9�8�:�C�F�	�5�B�8�G�<�C�I�@�8�B�C�H�6�9�I�G�9�8
�=�B�	�5�D�D�@�=�7�5�H�=�C�B�G�K�<�9�F�9�H�<�9�A�5�@�:�I�B�7�H�=�C�B�C�:�H�<�9�D�F�C�8�I�7�H�7�C�I�@�8�7�5�I�G�9�=�B�>�I�F�M�C�F�8�5�A�5�;�9���*�@�9�5�G�9�H�5�?�9�B�C�H�9�C�:�H�<�9�G�9
�5�8�8�=�H�=�C�B�5�@���D�F�9�7�5�I�H�=�C�B�G��
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1.a.Module Pinout and Components

Pololu USB AVR programmer, labeled top view.

�-�<�9�*�C�@�C�@�I�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�7�C�B�B�9�7�H�G�H�C�5�7�C�A�D�I�H�9�F�V�G�.�,�� �D�C�F�H�J�=�5�5�B�=�B�7�@�I�8�9�8USB A to mini-B
cable [http://www .pololu.com/catalog/product/1129]�	 �5�B�8�=�H�7�C�B�B�9�7�H�G�H�C�H�<�9�H�5�F�;�9�H�8�9�J�=�7�9�J�=�5�5�B�=�B�7�@�I�8�9�86-pin ISP
programming cable [http://www .pololu.com/catalog/product/972] ���H�<�9�C�@�8�9�F�	 ���
�
�D�=�B�$�,�*�7�C�B�B�9�7�H�=�C�B�G�5�F�9�B�C�H�8�=�F�9�7�H�@�M
�G�I�D�D�C�F�H�9�8�	���6�I�H���=�H���=�G���9�5�G�M���H�C���7�F�9�5�H�9���C�F���D�I�F�7�<�5�G�9���5�����
�D�=�B�
�H�C�
���
�
�D�=�B���$�,�*���5�8�5�D�H�9�F����

�-�<�9���.�,�������/�+���D�F�C�;�F�5�A�A�9�F���<�5�G���H�<�F�9�9���=�B�8�=�7�5�H�C�F���&� ���G��

�P �-�<�9green LED �=�B�8�=�7�5�H�9�G�H�<�9�.�,�� �G�H�5�H�I�G�C�:�H�<�9�8�9�J�=�7�9���0�<�9�B�M�C�I�7�C�B�B�9�7�H�H�<�9�D�F�C�;�F�5�A�A�9�F�H�C�H�<�9
�7�C�A�D�I�H�9�F�J�=�5�H�<�9�.�,�� �7�5�6�@�9�	�H�<�9�;�F�9�9�B�&� �� �K�=�@�@�G�H�5�F�H�6�@�=�B�?�=�B�;�G�@�C�K�@�M�� �-�<�9�6�@�=�B�?�=�B�;�7�C�B�H�=�B�I�9�G�I�B�H�=�@�=�H
�F�9�7�9�=�J�9�G�5�D�5�F�H�=�7�I�@�5�F�A�9�G�G�5�;�9�:�F�C�A�H�<�9�7�C�A�D�I�H�9�F�=�B�8�=�7�5�H�=�B�;�H�<�5�H�H�<�9�8�F�=�J�9�F�G�5�F�9�=�B�G�H�5�@�@�9�8�7�C�F�F�9�7�H�@�M�� ���:�H�9�F
�H�<�9�D�F�C�;�F�5�A�A�9�F�;�9�H�G�H�<�=�G�A�9�G�G�5�;�9�	�H�<�9�;�F�9�9�B�&� �� �K�=�@�@�6�9�C�B�	�6�I�H�=�H�K�=�@�@�:�@�=�7�?�9�F�6�F�=�9�:�@�M�K�<�9�B�H�<�9�F�9�=�G�.�,��
�5�7�H�=�J�=�H�M��

�P �-�<�9yellow LED �=�B�8�=�7�5�H�9�G�H�<�5�H�H�<�9�D�F�C�;�F�5�A�A�9�F�=�G�8�C�=�B�;�G�C�A�9�H�<�=�B�;���0�<�9�B�=�H�=�G�6�@�=�B�?�=�B�;�	�=�H�A�9�5�B�G�H�<�5�H�H�<�9
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Pololu USB AVR programmer bottom view with
dimensions.
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1.b.Supported Microcontrollers

�-�<�9�D�F�C�;�F�5�A�A�9�F�G�<�C�I�@�8�K�C�F�?�K�=�H�<�5�@�@���/�+�G�H�<�5�H�7�5�B�6�9�D�F�C�;�F�5�A�A�9�8�K�=�H�<�H�<�9�� �/�+ �$�,�*�=�B�H�9�F�:�5�7�9�	�6�I�H�=�H�<�5�G�B�C�H
�6�9�9�B�H�9�G�H�9�8�C�B�5�@�@�8�9�J�=�7�9�G���$�H�<�5�G�6�9�9�B�H�9�G�H�9�8�K�=�H�<�5�@�@�)�F�5�B�;�I�H�5�Brobot controllers [http://www .pololu.com/catalog/

category/8] �5�B�8�H�<�93pi Robot [http://www .pololu.com/catalog/product/975]�� �-�<�9�D�F�C�;�F�5�A�A�9�F�:�9�5�H�I�F�9�G�I�D�;�F�5�8�5�6�@�9
�:�=�F�A�K�5�F�9�	�5�@�@�C�K�=�B�;�I�D�8�5�H�9�G�:�C�F�:�I�H�I�F�9�8�9�J�=�7�9�G���$�H�8�C�9�G�B�C�H�7�I�F�F�9�B�H�@�M�K�C�F�?�K�=�H�<���H�A�9�@�V�G�1�'�9�;�5 �@�=�B�9�C�:
�A�=�7�F�C�7�C�B�H�F�C�@�@�9�F�G��

�-�<�9�D�F�C�;�F�5�A�A�9�F�=�G�D�C�K�9�F�9�8�6�M�H�<�9���/ �.�,�� �D�C�K�9�F�6�I�G�	�5�B�8�=�H�=�G�=�B�H�9�B�8�9�8�:�C�F�D�F�C�;�F�5�A�A�=�B�;�� �/�+�G�H�<�5�H�5�F�9�F�I�B�B�=�B�;
�5�H���7�@�C�G�9���H�C�����/�����B�C�H�9���H�<�5�H���H�<�9���D�F�C�;�F�5�A�A�9�F���8�C�9�G���B�C�H���8�9�@�=�J�9�F���D�C�K�9�F���H�C���H�<�9���H�5�F�;�9�H���8�9�J�=�7�9����

�-�C�D�F�C�;�F�5�A�� �/�+�G�K�=�H�<256KB of flash memory ���9���;���H�<�9�� �-�A�9�;�5�������
�C�F�� �-�A�9�;�5�����������	�5�:�=�F�A�K�5�F�9
�I�D�;�F�5�8�9���H�C���J�9�F�G�=�C�B�������
�����C�F���@�5�H�9�F���=�G���F�9�E�I�=�F�9�8�����,�9�9Section 9�:�C�F���=�B�G�H�F�I�7�H�=�C�B�G��

1.c.Supported Operating Systems

�-�<�9�*�C�@�C�@�I�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�<�5�G�6�9�9�B�H�9�G�H�9�8�I�B�8�9�F�'�=�7�F�C�G�C�:�H�0�=�B�8�C�K�G�1�* ���,�9�F�J�=�7�9�*�5�7�?�����	�0�=�B�8�C�K�G
�/ �=�G�H�5�	���0�=�B�8�C�K�G�����	���5�B�8���&�=�B�I�L�����,�9�9Section 5�:�C�F���@�=�A�=�H�9�8���'�5�7���)�,���1���G�I�D�D�C�F�H��

�-�<�9�D�F�C�;�F�5�A�A�9�F�V�G�7�C�B�:�=�;�I�F�5�H�=�C�B�I�H�=�@�=�H�M�K�C�F�?�G�C�B�@�M�=�B�0�=�B�8�C�K�G�	�6�I�H�H�<�=�G�G�<�C�I�@�8�B�C�H�6�9�5�6�=�;�D�F�C�6�@�9�A�:�C�F�&�=�B�I�L
�I�G�9�F�G�6�9�7�5�I�G�9�5�@�@�H�<�9�C�D�H�=�C�B�G�H�<�5�H�7�5�B�6�9�G�9�H�=�B�H�<�9�7�C�B�:�=�;�I�F�5�H�=�C�B�I�H�=�@�=�H�M�5�F�9�G�H�C�F�9�8�=�B�D�9�F�G�=�G�H�9�B�H�A�9�A�C�F�M�	�G�C�M�C�I
�K�C�I�@�8�C�B�@�M�<�5�J�9�H�C�I�G�9�0�=�B�8�C�K�G�K�<�9�B�M�C�I�K�5�B�H�H�C�7�<�5�B�;�9�H�<�C�G�9�D�5�F�5�A�9�H�9�F�G�	�K�<�=�7�<�G�<�C�I�@�8�6�9�F�5�F�9�@�M���=�:�9�J�9�F����
�-�<�9�D�F�C�;�F�5�A�A�9�F�8�C�9�G�B�C�H�F�9�E�I�=�F�9�H�<�9�7�C�B�:�=�;�I�F�5�H�=�C�B�H�C�D�F�C�;�F�5�A�� �/�+�G�C�F�H�C�I�G�9�H�<�9�-�1 �5�B�8�+�1�.�,���
�H�C�
�-�-�&�
�G�9�F�=�5�@
�5�8�5�D�H�9�F���D�=�B�G��

�-�<�9���,�&�)�
�G�7�C�D�9���5�D�D�@�=�7�5�H�=�C�B���K�C�F�?�G���C�B�@�M���=�B���0�=�B�8�C�K�G��

�-�<�9���D�F�C�;�F�5�A�A�9�F���=�G���7�C�A�D�5�H�=�6�@�9���K�=�H�<���5���J�5�F�=�9�H�M���C�:�����/�+���D�F�C�;�F�5�A�A�=�B�;���I�H�=�@�=�H�=�9�G���:�C�F���0�=�B�8�C�K�G�	���&�=�B�I�L���5�B�8���'�5�7���)�,��
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2. Contacting Pololu
�2�C�I �7�5�B�7�<�9�7�?�H�<�9Pololu USB AVR programmer page
[http://www .pololu.com/catalog/product/1300] �:�C�F�5�8�8�=�H�=�C�B�5�@�=�B�:�C�F�A�5�H�=�C�B���0�9
�K�C�I�@�8�6�9�8�9�@�=�;�<�H�9�8�H�C�<�9�5�F�:�F�C�A�M�C�I�5�6�C�I�H�5�B�M�C�:�M�C�I�F�D�F�C�>�9�7�H�G�5�B�8�5�6�C�I�H
�M�C�I�F�9�L�D�9�F�=�9�B�7�9�K�=�H�<�H�<�9�*�C�@�C�@�I�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F���2�C�I�7�5�Bcontact
us [http://www .pololu.com/contact] �8�=�F�9�7�H�@�M�C�F�D�C�G�H�C�B�C�I�Fforum
[http://forum.pololu.com/] ���-�9�@�@�I�G�K�<�5�H�K�9�8�=�8�K�9�@�@�	�K�<�5�H�K�9�7�C�I�@�8�=�A�D�F�C�J�9�	
�K�<�5�H�M�C�I�K�C�I�@�8�@�=�?�9�H�C�G�9�9�=�B�H�<�9�:�I�H�I�F�9�	�C�F�5�B�M�H�<�=�B�;�9�@�G�9�M�C�I�K�C�I�@�8�@�=�?�9
�H�C���G�5�M��
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3. Getting Started in Windows
�-�<�9���*�C�@�C�@�I���.�,�������/�+���D�F�C�;�F�5�A�A�9�F���K�C�F�?�G���=�B���0�=�B�8�C�K�G���1�*�	���0�=�B�8�C�K�G���/�=�G�H�5�	���5�B�8���0�=�B�8�C�K�G������

3.a.Installing Windows Drivers and Software

�$�:�M�C�I�I�G�9�0�=�B�8�C�K�G�1�*�	 �M�C�I�K�=�@�@�B�9�9�8�H�C�<�5�J�9�9�=�H�<�9�FServicePack3 [http://www .microsoft.com/

downloads/details.aspx?FamilyId=68C48DAD-BC34-40BE-8D85-6BB4F56F5110] �C�F �#�C�H�:�=�L�%��������������
�=�B�G�H�5�@�@�9�8�6�9�:�C�F�9�=�B�G�H�5�@�@�=�B�;�H�<�9�8�F�=�J�9�F�G�:�C�F�H�<�9�*�C�@�C�@�I�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�� �,�C�A�9�I�G�9�F�G�K�<�C
�=�B�G�H�5�@�@�9�8�H�<�9�<�C�H�:�=�L�<�5�J�9�F�9�D�C�F�H�9�8�D�F�C�6�@�9�A�G�I�G�=�B�;�H�<�9�D�F�C�;�F�5�A�A�9�F�K�<�=�7�<�K�9�F�9�G�C�@�J�9�8�6�M�I�D�;�F�5�8�=�B�;
�H�C���,�9�F�J�=�7�9���*�5�7�?�����	���G�C���K�9���F�9�7�C�A�A�9�B�8���,�9�F�J�=�7�9���*�5�7�?�������C�J�9�F���H�<�9���<�C�H�:�=�L��

�*�@�9�5�G�9�B�C�H�9�H�<�5�H�H�<�9�G�9�8�F�=�J�9�F�G�K�=�@�@�C�B�@�M�K�C�F�?�:�C�F�H�<�9�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F���=�:�M�C�I�<�5�J�9�*�C�@�C�@�I�V�G�C�F�=�;�=�B�5�@
Orangutan USBprogrammer [http://www .pololu.com/catalog/product/740]�	�M�C�I�K�=�@�@�B�9�9�8�H�C�=�B�G�H�5�@�@�H�<�9�8�F�=�J�9�F�G�G�D�9�7�=�:�=�7
�H�C���H�<�5�H���8�9�J�=�7�9��

���9�:�C�F�9�M�C�I�7�C�B�B�9�7�H�M�C�I�F�*�C�@�C�@�I�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�H�C�5�7�C�A�D�I�H�9�F�F�I�B�B�=�B�;�'�=�7�F�C�G�C�:�H�0�=�B�8�C�K�G�	�M�C�I�A�I�G�H
�=�B�G�H�5�@�@���=�H�G���8�F�=�J�9�F�G��

���� ���C�K�B�@�C�5�8�5�B�8�=�B�G�H�5�@�@�H�<�9Pololu AVR Development Bundle [http://www .pololu.com/file/download/

avr_development_bundle_110624.exe?file_id=0J481](173MB exe)�� �-�<�=�G�=�B�7�@�I�8�9�G�H�<�9�8�F�=�J�9�F�G�5�B�8�G�C�:�H�K�5�F�9�:�C�F�H�<�9
�*�C�@�C�@�I�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F�	 �5�@�C�B�;�K�=�H�<�0�=�B���/�+�	 �� �/�+ �,�H�I�8�=�C���	 �5�B�8�H�<�9�*�C�@�C�@�I�� �/�+ ���������� �&�=�6�F�5�F�M��
�$�:�M�C�I�5�F�9�B�C�H�G�I�F�9�K�<�=�7�<�C�:�H�<�9�G�9�7�C�A�D�C�B�9�B�H�G�M�C�I�B�9�9�8�	�=�H�=�G�)�%�H�C�=�B�G�H�5�@�@�5�@�@�C�:�H�<�9�A���$�:�M�C�I�C�B�@�M�B�9�9�8
�H�C�=�B�G�H�5�@�@�H�<�9�8�F�=�J�9�F�G�5�B�8�G�C�:�H�K�5�F�9�:�C�F�H�<�9�D�F�C�;�F�5�A�A�9�F�	 �M�C�I�7�5�B�8�C�K�B�@�C�5�8�H�<�C�G�9�G�9�D�5�F�5�H�9�@�M��USB AVR
Programmer Windows Drivers and Software [http://www .pololu.com/file/download/pololu-usb-avr-programmer-

win-110524.exe?file_id=0J486]�����'�����9�L�9����

���� ���I�F�=�B�;�H�<�9�=�B�G�H�5�@�@�5�H�=�C�B�	�0�=�B�8�C�K�G�K�=�@�@�K�5�F�B�M�C�I�H�<�5�H�H�<�9�8�F�=�J�9�F�G�<�5�J�9�B�C�H�6�9�9�B�H�9�G�H�9�8�6�M�'�=�7�F�C�G�C�:�H�5�B�8
�F�9�7�C�A�A�9�B�8�H�<�5�H�M�C�I�G�H�C�D�H�<�9�=�B�G�H�5�@�@�5�H�=�C�B�����@�=�7�?�T���C�B�H�=�B�I�9���B�M�K�5�M�U���0�=�B�8�C�K�G�1�*���C�F�T�$�B�G�H�5�@�@�H�<�=�G�8�F�=�J�9�F
�G�C�:�H�K�5�F�9���5�B�M�K�5�M�U�����0�=�B�8�C�K�G�������C�F���/�=�G�H�5����

Windows Vista and Windows 7 users: ���:�H�9�F�H�<�9�=�B�G�H�5�@�@�5�H�=�C�B�<�5�G�:�=�B�=�G�<�9�8�	�M�C�I�F�7�C�A�D�I�H�9�F�G�<�C�I�@�8�5�I�H�C�A�5�H�=�7�5�@�@�M
�=�B�G�H�5�@�@�H�<�9�B�9�7�9�G�G�5�F�M�8�F�=�J�9�F�G�K�<�9�B�M�C�I�7�C�B�B�9�7�H�5�*�C�@�C�@�I�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�	�=�B�K�<�=�7�<�7�5�G�9�B�C�:�I�F�H�<�9�F�5�7�H�=�C�B
�:�F�C�A���M�C�I���=�G���F�9�E�I�=�F�9�8��
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Windows XP users: ���:�H�9�F�H�<�9�=�B�G�H�5�@�@�5�H�=�C�B�<�5�G�:�=�B�=�G�<�9�8�	�:�C�@�@�C�K�G�H�9�D�G���
�� �:�C�F�9�5�7�<�B�9�K�*�C�@�C�@�I�.�,�� �� �/�+
�D�F�C�;�F�5�A�A�9�F���M�C�I���7�C�B�B�9�7�H���H�C���M�C�I�F���7�C�A�D�I�H�9�F��

���� ���C�B�B�9�7�H�H�<�9�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�H�C�M�C�I�F�7�C�A�D�I�H�9�F�V�G�.�,�� �D�C�F�H��The programmer is actually thr ee
devicesin onesoyour XP computer will detectall thr eeof thosenew devicesand display the ÒFound
NewHardwar eWizardÓthr eetimes. � �5�7�<�H�=�A�9�H�<�9�T�!�C�I�B�8�(�9�K�#�5�F�8�K�5�F�9�0�=�N�5�F�8�U�D�C�D�G�I�D�	�:�C�@�@�C�K�G�H�9�D�G
���
����

���� �0�<�9�B���H�<�9���T�!�C�I�B�8���(�9�K���#�5�F�8�K�5�F�9���0�=�N�5�F�8�U���=�G���8�=�G�D�@�5�M�9�8�	���G�9�@�9�7�H���T�(�C�	���B�C�H���H�<�=�G���H�=�A�9�U���5�B�8���7�@�=�7�?���T�(�9�L�H�U��

���� �)�B�H�<�9�G�9�7�C�B�8�G�7�F�9�9�B�C�:�H�<�9�T�!�C�I�B�8�(�9�K�#�5�F�8�K�5�F�9�0�=�N�5�F�8�U�	�G�9�@�9�7�H�T�$�B�G�H�5�@�@�H�<�9�G�C�:�H�K�5�F�9�5�I�H�C�A�5�H�=�7�5�@�@�M�U
�5�B�8���7�@�=�7�?���T�(�9�L�H�U��
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���� �0�=�B�8�C�K�G�1�* �K�=�@�@�K�5�F�B�M�C�I�5�;�5�=�B�H�<�5�H�H�<�9�8�F�=�J�9�F�<�5�G�B�C�H�6�9�9�B�H�9�G�H�9�8�6�M�'�=�7�F�C�G�C�:�H�5�B�8�F�9�7�C�A�A�9�B�8�H�<�5�H
�M�C�I���G�H�C�D���H�<�9���=�B�G�H�5�@�@�5�H�=�C�B�������@�=�7�?���T���C�B�H�=�B�I�9�����B�M�K�5�M�U��

���� �0�<�9�B�M�C�I�<�5�J�9�:�=�B�=�G�<�9�8�H�<�9�T�!�C�I�B�8�(�9�K�#�5�F�8�K�5�F�9�0�=�N�5�F�8�U�	�7�@�=�7�?�T�!�=�B�=�G�<�U�����:�H�9�F�H�<�5�H�	�5�B�C�H�<�9�F�K�=�N�5�F�8
�K�=�@�@�D�C�D�I�D���2�C�I�K�=�@�@�G�9�9�5�H�C�H�5�@�C�:thr ee�K�=�N�5�F�8�G�K�<�9�B�D�@�I�;�;�=�B�;�=�B�H�<�9�D�F�C�;�F�5�A�A�9�F���!�C�@�@�C�K�G�H�9�D�G���
�� �:�C�F
�9�5�7�<���K�=�N�5�F�8��
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�$�:�M�C�I�I�G�9�0�=�B�8�C�K�G�1�* �5�B�8�9�L�D�9�F�=�9�B�7�9�D�F�C�6�@�9�A�G�=�B�G�H�5�@�@�=�B�;�H�<�9�G�9�F�=�5�@�D�C�F�H�8�F�=�J�9�F�G�	�H�<�9�7�5�I�G�9�C�:�M�C�I�F�D�F�C�6�@�9�A�G
�A�=�;�<�H�6�9�5�6�I�;�=�B�C�@�8�9�F�J�9�F�G�=�C�B�G�C�:�'�=�7�F�C�G�C�:�H�V�G�I�G�6�
�H�C�
�G�9�F�=�5�@�8�F�=�J�9�Fusbser.sys�� �/ �9�F�G�=�C�B�G�C�:�H�<�=�G�8�F�=�J�9�F�D�F�=�C�F�H�C
�J�9�F�G�=�C�B�������������
�
���������
�K�=�@�@�B�C�H�K�C�F�?�K�=�H�<�H�<�9�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F���2�C�I�7�5�B�7�<�9�7�?�K�<�5�H�J�9�F�G�=�C�B�C�:�H�<�=�G�8�F�=�J�9�F
�M�C�I�<�5�J�9�6�M�@�C�C�?�=�B�;�=�B�H�<�9�T���9�H�5�=�@�G�U�H�5�6�C�:�H�<�9�T�*�F�C�D�9�F�H�=�9�G�U�K�=�B�8�C�K�:�C�FC:\Windows\System32\drivers\usbser.sys��
�-�C�;�9�H�H�<�9�:�=�L�9�8�J�9�F�G�=�C�B�C�:�H�<�9�8�F�=�J�9�F�	 �M�C�I�K�=�@�@�B�9�9�8�H�C�9�=�H�<�9�F�=�B�G�H�5�@�@ServicePack3 [http://www .microsoft.com/

downloads/details.aspx?FamilyId=68C48DAD-BC34-40BE-8D85-6BB4F56F5110] �C�F�#�C�H�:�=�L�%���������������� �,�C�A�9�I�G�9�F�G�K�<�C
�=�B�G�H�5�@�@�9�8�H�<�9�<�C�H�:�=�L�<�5�J�9�F�9�D�C�F�H�9�8�D�F�C�6�@�9�A�G�I�G�=�B�;�H�<�9�D�F�C�;�F�5�A�A�9�F�K�<�=�7�<�K�9�F�9�G�C�@�J�9�8�6�M�I�D�;�F�5�8�=�B�;�H�C�,�9�F�J�=�7�9
�*�5�7�?�����	���G�C���K�9���F�9�7�C�A�A�9�B�8���,�9�F�J�=�7�9���*�5�7�?�������C�J�9�F���H�<�9���<�C�H�:�=�L��

���:�H�9�F�=�B�G�H�5�@�@�=�B�;�H�<�9�8�F�=�J�9�F�G�	�=�:�M�C�I�;�C�H�C�M�C�I�F�7�C�A�D�I�H�9�F�V�G���9�J�=�7�9�'�5�B�5�;�9�F�5�B�8�9�L�D�5�B�8�H�<�9�T�*�C�F�H�G�����)�' �� �&�*�-���U
�@�=�G�H�	�M�C�I�G�<�C�I�@�8�G�9�9�H�K�C���)�' �D�C�F�H�G���T�*�C�@�C�@�I�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F�*�F�C�;�F�5�A�A�=�B�;�*�C�F�H�U�5�B�8�T�*�C�@�C�@�I�.�,�� �� �/�+
�*�F�C�;�F�5�A�A�9�F�-�-�&�,�9�F�=�5�@�*�C�F�H�U���$�B�D�5�F�9�B�H�<�9�G�9�G�5�:�H�9�F�H�<�9�G�9�B�5�A�9�G�	�M�C�I�K�=�@�@�G�9�9�H�<�9�B�5�A�9�C�:�H�<�9�D�C�F�H���9���;���T���)�'���U
�C�F�T���)�'���U�����$�:�M�C�I�9�L�D�5�B�8�H�<�9�T�*�C�@�C�@�I�.�,�� ���9�J�=�7�9�G�U�@�=�G�H�M�C�I�G�<�C�I�@�8�G�9�9�5�B�9�B�H�F�M�:�C�F�H�<�9�*�C�@�C�@�I�.�,�� �� �/�+
�D�F�C�;�F�5�A�A�9�F��
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Windows XP device manager showing the Pololu USB AVR
Programmer

Windows Vista device manager showing the Pololu USB AVR Programmer

�,�C�A�9�G�C�:�H�K�5�F�9�K�=�@�@�B�C�H�5�@�@�C�K�7�C�B�B�9�7�H�=�C�B�H�C�<�=�;�<�9�F���)�' �D�C�F�H�B�I�A�6�9�F�G���$�:�M�C�I�B�9�9�8�H�C�7�<�5�B�;�9�H�<�9���)�' �D�C�F�H
�B�I�A�6�9�F�5�G�G�=�;�B�9�8�H�C�M�C�I�F�.�,�� �8�9�J�=�7�9�	�M�C�I�7�5�B�8�C�G�C�I�G�=�B�;�H�<�9���9�J�=�7�9�'�5�B�5�;�9�F�����F�=�B�;�I�D�H�<�9�D�F�C�D�9�F�H�=�9�G�8�=�5�@�C�;�:�C�F
�H�<�9���)�' �D�C�F�H�5�B�8�7�@�=�7�?�H�<�9�T���8�J�5�B�7�9�8�Q�U�6�I�H�H�C�B�=�B�H�<�9�T�*�C�F�H�,�9�H�H�=�B�;�G�U�H�5�6���!�F�C�A�H�<�=�G�8�=�5�@�C�;�M�C�I�7�5�B�7�<�5�B�;�9�H�<�9
���)�'���D�C�F�H���5�G�G�=�;�B�9�8���8�C���M�C�I�F���8�9�J�=�7�9��

�)�B�7�9�M�C�I�F�<�5�J�9�G�I�7�7�9�G�G�:�I�@�@�M�=�B�G�H�5�@�@�9�8�H�<�9�8�9�J�=�7�9�8�F�=�J�9�F�G�5�B�8�G�C�:�H�K�5�F�9�	�M�C�I�7�5�B�F�I�B�H�<�9�*�C�@�C�@�I�.�,�� �� �/�+
�*�F�C�;�F�5�A�A�9�F���C�B�:�=�;�I�F�5�H�=�C�B�.�H�=�@�=�H�M�	 �K�<�=�7�<�=�G�5�J�5�=�@�5�6�@�9�=�B�H�<�9�,�H�5�F�H�A�9�B�I�=�B�H�<�9�*�C�@�C�@�I�:�C�@�8�9�F�� �-�<�=�G�5�D�D�@�=�7�5�H�=�C�B
�5�@�@�C�K�G�M�C�I�H�C�7�<�5�B�;�9�A�5�B�M�C�:�H�<�9�G�9�H�H�=�B�;�G�C�:�M�C�I�F�D�F�C�;�F�5�A�A�9�F�5�B�8�7�5�B�<�9�@�D�H�F�C�I�6�@�9�G�<�C�C�H�D�F�C�6�@�9�A�G���*�@�9�5�G�9�G�9�9
Section 3.e�:�C�F���A�C�F�9���=�B�:�C�F�A�5�H�=�C�B��

�-�<�=�G�G�C�:�H�K�5�F�9�D�5�7�?�5�;�9�5�@�G�C�7�C�B�H�5�=�B�G�H�<�9�=�B�G�H�5�@�@�5�H�=�C�B�:�=�@�9�G�:�C�F�H�<�9�*�C�@�C�@�I�,�&�)�
�G�7�C�D�9�5�D�D�@�=�7�5�H�=�C�B�:�C�F�0�=�B�8�C�K�G��
�*�@�9�5�G�9���G�9�9Section 7�:�C�F���=�B�G�H�5�@�@�5�H�=�C�B���5�B�8���I�G�5�;�9���=�B�G�H�F�I�7�H�=�C�B�G��
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3.b.Programming AVRs Using AVR Studio 5

�-�<�=�G�H�I�H�C�F�=�5�@�7�C�J�9�F�GAVR Studio 5���#�C�K�9�J�9�F�	�5�H�H�<�9�H�=�A�9�C�:�H�<�=�G�K�F�=�H�=�B�;�	�5�@�@�C�:�C�I�F�H�I�H�C�F�=�5�@�G�5�B�8
�9�L�5�A�D�@�9�D�F�C�>�9�7�H�G�:�C�F�H�<�9�*�C�@�C�@�I�� �/�+ ���������� �&�=�6�F�5�F�M�F�9�E�I�=�F�9�� �/�+ �,�H�I�8�=�C�����-�<�9�F�9�:�C�F�9�	�=�:�M�C�I�<�5�J�9
�5�B�)�F�5�B�;�I�H�5�B�C�F���D�=�+�C�6�C�H�	�C�F�K�=�G�<�H�C�I�G�9�H�<�9�*�C�@�C�@�I�� �/�+ ���������� �&�=�6�F�5�F�M�:�C�F�G�C�A�9�C�H�<�9�F�F�9�5�G�C�B�	
�M�C�I���D�F�C�6�5�6�@�M���G�<�C�I�@�8���I�G�9�����/�+���,�H�I�8�=�C�������5�B�8���G�9�9Section 3.c��

�-�<�9�:�C�@�@�C�K�=�B�;�H�I�H�C�F�=�5�@�7�C�J�9�F�G�H�<�9�G�H�9�D�G�B�9�9�8�9�8�H�C�D�F�C�;�F�5�A�� �/�+�G�=�B�0�=�B�8�C�K�G�I�G�=�B�;AVR Studio 5
[http://www .atmel.com/microsite/avr_studio_5/] �5�B�8�5�*�C�@�C�@�I�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F���� �/�+ �,�H�I�8�=�C�� �=�G�5�:�F�9�9�=�B�H�9�;�F�5�H�9�8
�8�9�J�9�@�C�D�A�9�B�H�9�B�J�=�F�C�B�A�9�B�H���$��� ���D�F�C�J�=�8�9�8�6�M���H�A�9�@���$�B�H�<�=�G�H�I�H�C�F�=�5�@�	�K�9�K�=�@�@�K�F�=�H�9�5�G�=�A�D�@�9�D�F�C�;�F�5�A�H�C�6�@�=�B�?�5�B
�&� �� �7�C�B�B�9�7�H�9�8�H�C�D�=�B�*���� �C�:�5�B�� �/�+�� �)�B�5�B�M�C�:�H�<�9�)�F�5�B�;�I�H�5�Brobot controllers [http://www .pololu.com/catalog/

category/8] �5�B�8�H�<�93pi Robot [http://www .pololu.com/catalog/product/975]�	�H�<�=�G�D�F�C�;�F�5�A�K�=�@�@�6�@�=�B�?�H�<�9�F�9�8�I�G�9�F�&� �����$�:
�M�C�I�K�5�B�H�H�C�D�F�C�;�F�5�A�5�B�� �/�+ �H�<�5�H�8�C�9�G�B�C�H�<�5�J�9�5�B�&� �� �7�C�B�B�9�7�H�9�8�H�C�D�=�B�*�����	 �H�<�9�7�C�8�9�=�B�H�<�=�G�H�I�H�C�F�=�5�@�7�5�B�6�9
�A�C�8�=�:�=�9�8��

�2�C�I���K�=�@�@���B�9�9�8���H�C��

�P ���C�K�B�@�C�5�8�5�B�8�=�B�G�H�5�@�@AVR Studio 5 [http://www .atmel.com/microsite/avr_studio_5/] �6�M�:�C�@�@�C�K�=�B�;�H�<�9
�=�B�G�H�F�I�7�H�=�C�B�G���C�B�����H�A�9�@�V�G���K�9�6�G�=�H�9��

�P �$�B�G�H�5�@�@���H�<�9���*�C�@�C�@�I���.�,�������/�+���*�F�C�;�F�5�A�A�9�F�V�G���8�F�=�J�9�F�G���C�B���M�C�I�F���7�C�A�D�I�H�9�F�����,�9�9Section 3.a�:�C�F���=�B�G�H�F�I�7�H�=�C�B�G��

�P �.�D�;�F�5�8�9���M�C�I�F���D�F�C�;�F�5�A�A�9�F�V�G���:�=�F�A�K�5�F�9���H�C���J�9�F�G�=�C�B1.06 or later�����,�9�9Section 9�:�C�F���=�B�G�H�F�I�7�H�=�C�B�G��

�P ���8�8�H�<�9�5�D�D�F�C�D�F�=�5�H�9�1�'�& �:�=�@�9�H�C�� �/�+ �,�H�I�8�=�C�� �H�C�;�9�H�=�H�H�C�G�I�D�D�C�F�H�H�<�9�� �/�+ �M�C�I�K�=�G�<�H�C�D�F�C�;�F�5�A�	�=�:
�B�9�7�9�G�G�5�F�M�����,�9�9Section 3.b.1�:�C�F���=�B�G�H�F�I�7�H�=�C�B�G��

���:�H�9�F���M�C�I���<�5�J�9���7�C�A�D�@�9�H�9�8���H�<�9�G�9���D�F�9�F�9�E�I�=�G�=�H�9�G�	���M�C�I���7�5�B���7�F�9�5�H�9���5���B�9�K�����/�+���,�H�I�8�=�C�������D�F�C�>�9�7�H��

����
�)�D�9�B�� �/�+ �,�H�I�8�=�C�� �5�B�8�7�@�=�7�?New Project���$�B�H�<�9�(�9�K�*�F�C�>�9�7�H�8�=�5�@�C�;�	�G�9�@�9�7�HC ExecutableProject �:�C�F�H�<�9
�H�9�A�D�@�5�H�9��� �B�H�9�F�H�<�9�D�F�C�>�9�7�H�B�5�A�9�5�B�8�@�C�7�5�H�=�C�B���$�B�H�<�=�G�H�I�H�C�F�=�5�@�	�K�9�K�=�@�@�B�5�A�9�C�I�F�D�F�C�>�9�7�H�T���@�=�B�?�&� ���U�5�B�8�D�I�H
�=�H�=�B�H�<�9�T�����3�U�8�=�F�9�7�H�C�F�M�	�6�I�H�M�C�I�7�5�B�7�<�C�C�G�9�5�8�=�:�:�9�F�9�B�H�B�5�A�9�5�B�8�@�C�7�5�H�=�C�B�=�:�M�C�I�K�C�I�@�8�@�=�?�9���.�B�7�<�9�7�?�H�<�9
Create directory for solution �6�C�L���H�C���G�=�A�D�@�=�:�M���H�<�9���8�=�F�9�7�H�C�F�M���G�H�F�I�7�H�I�F�9���C�:���M�C�I�F���D�F�C�>�9�7�H�������@�=�7�?OK��
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[http://www .pololu.com/picture/view/0J3709]
The New Project dialog of AVR Studio 5.

����
�$�B�H�<�9���9�J�=�7�9�,�9�@�9�7�H�=�C�B�K�=�B�8�C�K�	 �G�9�@�9�7�H�H�<�9�8�9�J�=�7�9�B�5�A�9�C�:�M�C�I�F�G�D�9�7�=�:�=�7�� �/�+�� �!�C�F�5�B�)�F�5�B�;�I�H�5�B�C�F
���D�=�+�C�6�C�H�	�H�<�=�G�K�=�@�@�9�=�H�<�9�F�6�9�� �-�A�9�;�5�����	�� �-�A�9�;�5�������	�� �-�A�9�;�5�������*�	 �� �-�A�9�;�5�������*���	 �� �-�A�9�;�5�������*�	 �C�F
�� �-�A�9�;�5���������*���8�9�D�9�B�8�=�B�;���C�B���K�<�=�7�<���7�<�=�D���M�C�I�F���)�F�5�B�;�I�H�5�B���C�F�����D�=���+�C�6�C�H���<�5�G�������@�=�7�?OK �H�C���7�F�9�5�H�9���H�<�9���D�F�C�>�9�7�H��
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[http://www .pololu.com/picture/view/0J3710]
The Device Selection dialog of AVR Studio 5.

����
�+�9�A�C�J�9���H�<�9���H�9�A�D�@�5�H�9���7�C�8�9���H�<�5�H���K�5�G���5�I�H�C�A�5�H�=�7�5�@�@�M���D�@�5�7�9�8���=�B�����@�=�B�?�&� �����7���5�B�8���F�9�D�@�5�7�9���=�H���K�=�H�<���H�<�9���7�C�8�9���6�9�@�C�K��

// F_CPU tells util/delay.h our clock frequency
#define F_CPU 20000000UL        // Orangutan and 3pi frequency (20MHz)
#include <avr/io.h>
#include <util/delay.h>

void delayms( uint16_t millis ) {
while ( millis ) {

_delay_ms( 1 );
millis--;

}
}

int main( void ) {
DDRD |= 1 << DDD1;               // set LED pin PD1 to output
while ( 1 ) {

PORTD &= ~( 1 << PORTD1 );   // drive PD1 low
delayms( 900 );              // delay 900 ms
PORTD |= 1 << PORTD1;        // drive PD1 high
delayms( 100 );              // delay 100 ms

}
}

Note: �2�C�I�K�=�@�@�D�F�C�6�5�6�@�M�K�5�B�H�H�C�7�I�G�H�C�A�=�N�9�H�<�=�G�D�F�C�;�F�5�A�G�@�=�;�<�H�@�M�=�:�H�<�9�7�@�C�7�?�:�F�9�E�I�9�B�7�M�C�:
�M�C�I�F�� �/�+ �=�G�B�C�H���
 �'�#�N��F_CPU �G�<�C�I�@�8�6�9�8�9�:�=�B�9�8�5�G�H�<�9�7�@�C�7�?�:�F�9�E�I�9�B�7�M�C�:�M�C�I�F�� �/�+ �=�B
�I�B�=�H�G�C�:�#�N���$�:�M�C�I�8�C�B�C�H�A�5�?�9�H�<�=�G�7�<�5�B�;�9�	�H�<�9�H�=�A�=�B�;�C�:�8�9�@�5�M�A�G�����K�=�@�@�6�9�C�:�:�	�6�I�H�H�<�9�&� ��
�K�=�@�@���G�H�=�@�@���6�@�=�B�?��
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����
���<�5�B�;�9�H�<�9�5�7�H�=�J�9�7�C�B�:�=�;�I�F�5�H�=�C�B�:�F�C�A���9�6�I�;�H�CRelease�	�5�G�G�<�C�K�B�6�9�@�C�K���)�B�9�C�:�H�<�9�9�:�:�9�7�H�G�C�:�H�<�=�G�=�G�H�<�5�H
�� �/�+ �,�H�I�8�=�C�K�=�@�@�I�G�9�H�<�9-Os �7�C�A�D�=�@�9�F�C�D�H�=�C�B�	�K�<�=�7�<�C�D�H�=�A�=�N�9�G�H�<�9�7�C�A�D�=�@�9�8�D�F�C�;�F�5�A�:�C�F�G�=�N�9���-�<�9�:�I�B�7�H�=�C�B�G
�=�Butil/delay.h �F�9�E�I�=�F�9���H�<�=�G���C�D�H�=�A�=�N�5�H�=�C�B���H�C���6�9���9�B�5�6�@�9�8��

[http://www .pololu.com/picture/view/0J3719]
Selecting the Release configuration in AVR Studio 5.

����
���@�=�7�?���H�<�9Build Solution �6�I�H�H�C�B���C�B���H�<�9���H�C�C�@�6�5�F�����C�F���D�F�9�G�GF7�����H�C���7�C�A�D�=�@�9���H�<�9���7�C�8�9��

[http://www .pololu.com/picture/view/0J3711]
Building a project with AVR Studio 5.
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����
�'�5�?�9�G�I�F�9�M�C�I�F�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�=�G�7�C�B�B�9�7�H�9�8�H�C�M�C�I�F�7�C�A�D�I�H�9�F�J�=�5�=�H�G�.�,�� �� �H�C�A�=�B�=�
���7�5�6�@�9
�5�B�8�H�<�9�B�G�9�@�9�7�HAdd STK500É �:�F�C�A�H�<�9�-�C�C�@�G�A�9�B�I���,�9�@�9�7�H�H�<�9���)�' �D�C�F�H�H�<�5�H�<�5�G�6�9�9�B�5�G�G�=�;�B�9�8�H�C�H�<�9
�D�F�C�;�F�5�A�A�9�F�V�G�D�F�C�;�F�5�A�A�=�B�;�D�C�F�H�	�5�B�8�7�@�=�7�?Apply ���$�:�M�C�I�5�F�9�B�C�H�G�I�F�9�K�<�=�7�<���)�' �D�C�F�H�H�C�G�9�@�9�7�H�	�@�C�C�?�=�B�H�<�9
���9�J�=�7�9���'�5�B�5�;�9�F���I�B�8�9�F���H�<�9���T�*�C�F�H�G�������)�'�������&�*�-���U���@�=�G�H�������-�<�=�G���G�H�9�D���7�5�B���6�9���G�?�=�D�D�9�8���=�:���M�C�I���<�5�J�9���8�C�B�9���=�H���6�9�:�C�F�9��

[http://www .pololu.com/picture/view/0J3712]

[http://www .pololu.com/picture/view/0J3714]
The Add STK500 dialog box in AVR Studio 5.
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[http://www .pololu.com/picture/view/0J3715]
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[http://www .pololu.com/picture/view/0J3716]
Selecting a programmer, device, and interface in the AVR

Programming dialog of AVR Studio 5.
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[http://www .pololu.com/picture/view/0J3717]
Reading the device ID (also known as the signature)

of an AVR in AVR Studio 5.
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[http://www .pololu.com/picture/view/0J3718]
The Memories section of the AVR Programming dialog in AVR Studio 5.
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Erasing device... OK
Programming Flash...OK
Verifying Flash...OK
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Adding the right XML file to the tools\STK500\xml directory in
AVR Studio 5 enables programming of that particular AVR using
an STK500-compatible programmer such as the Pololu USB AVR

Programmer.

3.b.1.Adding Devices to AVR Studio 5
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�,�H�I�8�=�C�������I�G�=�B�;���H�<�9���*�C�@�C�@�I���.�,�������/�+���*�F�C�;�F�5�A�A�9�F��
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The ATmega328P has been successfully added to the device selection box of AVR Studio 5.

3.b.2.Using Advanced Features of AVR Studio 5

�-�<�=�G�G�9�7�H�=�C�B�D�F�C�J�=�8�9�G�5�6�F�=�9�:�C�J�9�F�J�=�9�K�C�:�H�<�9�D�F�C�;�F�5�A�A�=�B�;�:�9�5�H�I�F�9�G�C�:�� �/�+ �,�H�I�8�=�C�� �H�<�5�H�K�9�F�9�B�C�H�7�C�J�9�F�9�8�=�B
Section3.b���2�C�I�K�=�@�@�B�C�H�H�M�D�=�7�5�@�@�M�B�9�9�8�H�C�I�G�9�H�<�9�G�9�5�8�J�5�B�7�9�8�:�9�5�H�I�F�9�G�	�6�I�H�=�H�=�G�;�C�C�8�H�C�?�B�C�K�5�6�C�I�H�H�<�9�A�:�C�F�H�<�9
�F�5�F�9�C�7�7�5�G�=�C�B�G�K�<�9�B�M�C�I�K�=�@�@�B�9�9�8�H�<�9�A���*�@�9�5�G�9�G�9�9�H�<�9���H�A�9�@�V�G�� �/�+ �,�H�I�8�=�C�� �8�C�7�I�A�9�B�H�5�H�=�C�B�:�C�F�A�C�F�9�8�9�H�5�=�@�9�8
�8�9�G�7�F�=�D�H�=�C�B�G���C�:���H�<�9�G�9���:�9�5�H�I�F�9�G��

ISP Clock Frequency

�$�B�H�<�9�� �/�+ �*�F�C�;�F�5�A�A�=�B�;�8�=�5�@�C�;�	�I�B�8�9�FInterface settings�	 �M�C�I�7�5�B�G�9�H�H�<�9�:�F�9�E�I�9�B�7�M�C�:�H�<�9�7�@�C�7�?�I�G�9�8�K�<�9�B
�D�F�C�;�F�5�A�A�=�B�;�H�<�9�H�5�F�;�9�H�8�9�J�=�7�9���-�<�9�<�=�;�<�9�F�H�<�9�$�,�*�:�F�9�E�I�9�B�7�M�	�H�<�9�:�5�G�H�9�F�H�<�9�H�5�F�;�9�H�� �/�+ �K�=�@�@�6�9�D�F�C�;�F�5�A�A�9�8�	�6�I�H
�H�<�=�G�:�F�9�E�I�9�B�7�M�A�I�G�H�6�9�@�9�G�G�H�<�5�B�5�E�I�5�F�H�9�F�C�:�H�<�9�H�5�F�;�9�H�� �/�+�V�G�7�@�C�7�?�:�F�9�E�I�9�B�7�M�����@�=�7�?Read�H�C�F�9�5�8�H�<�9�:�F�9�E�I�9�B�7�M
�:�F�C�A�H�<�9�D�F�C�;�F�5�A�A�9�F�5�B�8�7�@�=�7�?Write �H�C�K�F�=�H�9�H�<�9�G�9�@�9�7�H�9�8�:�F�9�E�I�9�B�7�M�H�C�H�<�9�D�F�C�;�F�5�A�A�9�F���$�H�=�G�=�A�D�C�F�H�5�B�H�H�C�B�C�H�9
�H�<�5�H�H�<�9�5�7�H�I�5�@�:�F�9�E�I�9�B�7�M�J�5�@�I�9�G�8�=�G�D�@�5�M�9�8�=�B�� �/�+ �,�H�I�8�=�C�5�F�9not correct �K�<�9�B�M�C�I�5�F�9�I�G�=�B�;�H�<�9�*�C�@�C�@�I�.�,��
�� �/�+ �D�F�C�;�F�5�A�A�9�F���,�9�9Section3.e �:�C�F�5�@�=�G�H�C�:�H�<�9�5�7�H�I�5�@�:�F�9�E�I�9�B�7�=�9�G�5�B�8�A�C�F�9�=�B�:�C�F�A�5�H�=�C�B�5�6�C�I�H�G�9�@�9�7�H�=�B�;�H�<�9
�$�,�*���:�F�9�E�I�9�B�7�M��
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AVR Studio 5Õs interface for setting the ISP frequency.

Fuses (proceed with caution!)

�,�9�@�9�7�H�=�B�;Fuses�=�B�H�<�9�� �/�+ �*�F�C�;�F�5�A�A�=�B�;�8�=�5�@�C�;�5�I�H�C�A�5�H�=�7�5�@�@�M�7�5�I�G�9�G�H�<�9�D�F�C�;�F�5�A�A�9�F�H�C�F�9�5�8�H�<�9�:�I�G�9�G�9�H�H�=�B�;�G
�C�:�H�<�9�H�5�F�;�9�H�� �/�+�� �$�:�H�<�9�D�F�C�;�F�5�A�A�9�F�=�G�B�C�H�7�C�B�B�9�7�H�9�8�H�C�H�<�9�H�5�F�;�9�H�� �/�+ �K�<�9�B�M�C�I�G�9�@�9�7�H�H�<�=�G�H�5�6�	�� �/�+ �,�H�I�8�=�C
�8�=�G�D�@�5�M�G�5�B�9�F�F�C�F�A�9�G�G�5�;�9���!�I�G�9�G�5�@�@�C�K�M�C�I�H�C�7�C�B�:�=�;�I�F�9�7�9�F�H�5�=�B�D�9�F�G�=�G�H�9�B�H�	�:�I�B�8�5�A�9�B�H�5�@�5�G�D�9�7�H�G�C�:�M�C�I�F�� �/�+ �G�I�7�<
�5�G�6�C�C�H�:�@�5�G�<�G�=�N�9�	�6�F�C�K�B�
�C�I�H�8�9�H�9�7�H�=�C�B�@�9�J�9�@�	�5�B�8�H�<�9�7�@�C�7�?�C�:�: �C�:�K�<�=�7�<�=�H�G�<�C�I�@�8�F�I�B���9���;���9�L�H�9�F�B�5�@�7�F�M�G�H�5�@�C�F
�=�B�H�9�F�B�5�@���C�G�7�=�@�@�5�H�C�F�������-�C���@�9�5�F�B���A�C�F�9���5�6�C�I�H���H�<�9���:�I�G�9�G���5�B�8���K�<�5�H���H�<�9�M���8�C�	���G�9�9���H�<�9���8�5�H�5�G�<�9�9�H���:�C�F���M�C�I�F���G�D�9�7�=�:�=�7�����/�+��

Warning: You can permanently disable your AVR by setting the fuses incorr ectly. Only
advanced users who know precisely what they are doing should change the fuse settings!

Lock Bits

�,�9�@�9�7�H�=�B�;Lock bits �=�B�H�<�9�� �/�+ �*�F�C�;�F�5�A�A�=�B�;�8�=�5�@�C�;�5�I�H�C�A�5�H�=�7�5�@�@�M�7�5�I�G�9�G�H�<�9�D�F�C�;�F�5�A�A�9�F�H�C�F�9�5�8�H�<�9�@�C�7�?�6�=�H�G
�C�:�H�<�9�H�5�F�;�9�H�� �/�+�� �$�:�H�<�9�D�F�C�;�F�5�A�A�9�F�=�G�B�C�H�7�C�B�B�9�7�H�9�8�H�C�H�<�9�H�5�F�;�9�H�� �/�+ �K�<�9�B�M�C�I�G�9�@�9�7�H�H�<�=�G�H�5�6�	�� �/�+ �,�H�I�8�=�C
�8�=�G�D�@�5�M�G�5�B�9�F�F�C�F�A�9�G�G�5�;�9���&�C�7�?�6�=�H�G�5�@�@�C�K�M�C�I�H�C�G�9�7�I�F�9�M�C�I�F�� �/�+ �6�M�D�F�9�J�9�B�H�=�B�;�:�I�F�H�<�9�F�:�@�5�G�<�K�F�=�H�=�B�;�C�F�F�9�5�8�=�B�;��
�-�<�9�@�C�7�?�6�=�H�G�7�5�B�6�9�F�9�G�9�H�H�C�5�:�I�@�@�M�I�B�@�C�7�?�9�8�G�H�5�H�9�6�M�D�9�F�:�C�F�A�=�B�;�5�7�<�=�D�9�F�5�G�9���=���9���6�M�7�@�=�7�?�=�B�;�H�<�9EraseDevice
�6�I�H�H�C�B�=�B�H�<�9Memories �G�9�7�H�=�C�B�����&�C�7�?�6�=�H�G�5�F�9�I�G�I�5�@�@�M�C�B�@�M�=�A�D�C�F�H�5�B�H�=�:�M�C�I�K�=�G�<�H�C�F�9�@�9�5�G�9�5�D�F�C�8�I�7�H�H�C�C�H�<�9�F
�D�9�C�D�@�9�K�=�H�<�C�I�H�;�=�J�=�B�;�H�<�9�A�5�7�7�9�G�G�H�C�H�<�9�D�F�C�;�F�5�A�=�H�=�G�F�I�B�B�=�B�;�	�C�F�=�:�M�C�I�K�=�G�<�H�C�A�5�?�9�=�H�A�C�F�9�8�=�:�:�=�7�I�@�H�H�C
�5�7�7�=�8�9�B�H�5�@�@�M���C�J�9�F�K�F�=�H�9���5���D�F�C�;�F�5�A�A�9�8���7�<�=�D��
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3.c.Programming AVRs Using AVR Studio 4

�-�<�=�G�H�I�H�C�F�=�5�@�7�C�J�9�F�GAVR Studio 4�� �!�C�F�5�H�I�H�C�F�=�5�@�C�B�H�<�9�B�9�K�9�F�� �/�+ �,�H�I�8�=�C�� �G�9�9Section3.b��
���H�H�<�9�H�=�A�9�C�:�H�<�=�G�K�F�=�H�=�B�;�	�5�@�@�C�:�C�I�F�H�I�H�C�F�=�5�@�G�5�B�8�9�L�5�A�D�@�9�D�F�C�>�9�7�H�G�:�C�F�H�<�9Pololu AVR C/C++
Library [http://www .pololu.com/docs/0J20] �F�9�E�I�=�F�9�� �/�+ �,�H�I�8�=�C�����-�<�9�F�9�:�C�F�9�	�=�:�M�C�I�<�5�J�9�5�B�)�F�5�B�;�I�H�5�B
�C�F���D�=�+�C�6�C�H�	�C�F�K�=�G�<�H�C�I�G�9�H�<�9�*�C�@�C�@�I���������� �� �/�+ �&�=�6�F�5�F�M�:�C�F�G�C�A�9�C�H�<�9�F�F�9�5�G�C�B�	�M�C�I�D�F�C�6�5�6�@�M
�K�5�B�H���H�C���I�G�9�����/�+���,�H�I�8�=�C������

�-�<�9�:�C�@�@�C�K�=�B�;�H�I�H�C�F�=�5�@�7�C�J�9�F�G�H�<�9�G�H�9�D�G�B�9�9�8�9�8�H�C�D�F�C�;�F�5�A�� �/�+�G�=�B�0�=�B�8�C�K�G�I�G�=�B�;AVR Studio 4 �5�B�8�5�*�C�@�C�@�I
�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�� �,�D�9�7�=�:�=�7�5�@�@�M�	 �K�9�K�=�@�@�K�F�=�H�9�5�G�=�A�D�@�9�D�F�C�;�F�5�A�H�C�6�@�=�B�?�5�B�&� �� �7�C�B�B�9�7�H�9�8�H�C�D�=�B�*����
�C�:�5�B�� �/�+���)�B�5�B�M�C�:�H�<�9�)�F�5�B�;�I�H�5�Brobot controllers [http://www .pololu.com/catalog/category/8] �5�B�8�H�<�93pi Robot
[http://www .pololu.com/catalog/product/975]�	�H�<�=�G�D�F�C�;�F�5�A�K�=�@�@�6�@�=�B�?�H�<�9�F�9�8�I�G�9�F�&� �����$�:�M�C�I�K�5�B�H�H�C�D�F�C�;�F�5�A�5�B�� �/�+
�H�<�5�H���8�C�9�G���B�C�H���<�5�J�9���5�B���&� �����7�C�B�B�9�7�H�9�8���H�C���D�=�B���*�����	���H�<�9���7�C�8�9���=�B���H�<�=�G���H�I�H�C�F�=�5�@���A�5�M���B�9�9�8���H�C���6�9���A�C�8�=�:�=�9�8��

�$�B�H�<�=�G�H�I�H�C�F�=�5�@�	�K�9�K�=�@�@�6�9�I�G�=�B�;�0�=�B���/�+ �5�B�8�� �/�+ �,�H�I�8�=�C����WinAVR [http://winavr .sourceforge.net/] �=�G�5�B�C�D�9�B
�G�C�I�F�7�9�G�I�=�H�9�C�:�G�C�:�H�K�5�F�9�8�9�J�9�@�C�D�A�9�B�H�H�C�C�@�G�:�C�F�H�<�9���H�A�9�@�� �/�+ �G�9�F�=�9�G�C�:�A�=�7�F�C�7�C�B�H�F�C�@�@�9�F�G���$�H�=�B�7�@�I�8�9�G�H�<�9�"�(�.
�"���� �7�C�A�D�=�@�9�F�:�C�F�� �5�B�8�������� �0�=�B���/�+ �5�@�C�B�9�K�=�@�@�;�=�J�9�M�C�I�5�@�@�H�<�9�H�C�C�@�G�M�C�I�B�9�9�8�H�C�G�H�5�F�H�D�F�C�;�F�5�A�A�=�B�;
�� �/�+�G �K�=�H�<�H�<�9�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�	 �6�I�H���H�A�9�@�C�:�:�9�F�GAVR Studio 4 [http://www .atmel.com/forms/

software_download.asp?category_id=163&family_id=607&subfamily_id=760&fn=dl_AvrStudio4Setup.exe]�	 �5 �:�F�9�9�=�B�H�9�;�F�5�H�9�8
�8�9�J�9�@�C�D�A�9�B�H�9�B�J�=�F�C�B�A�9�B�H���$��� ���8�9�G�=�;�B�9�8�H�C�K�C�F�?�K�=�H�<�H�<�9�0�=�B���/�+ �"���� ���������� �7�C�A�D�=�@�9�F�� �� �/�+ �,�H�I�8�=�C��
�=�B�7�@�I�8�9�G�5�G�=�A�I�@�5�H�C�F�5�B�8�C�H�<�9�F�I�G�9�:�I�@�H�C�C�@�G�	�5�B�8�G�I�D�D�C�F�H�G�H�<�9�� �/�+ �$�,�*�D�F�C�H�C�7�C�@�I�G�9�8�6�M�H�<�9�*�C�@�C�@�I�.�,�� �� �/�+
�*�F�C�;�F�5�A�A�9�F��

�2�C�I�K�=�@�@�B�9�9�8�H�C�<�5�J�9�H�<�9�*�C�@�C�@�I�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F�V�G�8�F�=�J�9�F�G�	�0�=�B�� �/�+�	�5�B�8�� �/�+ �,�H�I�8�=�C�� �=�B�G�H�5�@�@�9�8�C�B�M�C�I�F
�7�C�A�D�I�H�9�F���$�:�M�C�I�<�5�J�9�B�C�H�8�C�B�9�G�C�5�@�F�9�5�8�M�	�M�C�I�7�5�B�=�B�G�H�5�@�@�5�@�@�C�:�H�<�9�G�9�7�C�A�D�C�B�9�B�H�G�6�M�=�B�G�H�5�@�@�=�B�;�H�<�9�*�C�@�C�@�I�� �/�+
���9�J�9�@�C�D�A�9�B�H�����I�B�8�@�9�����G�9�9Section 3.a����

�$�:�M�C�I�<�5�J�9�5�B�)�F�5�B�;�I�H�5�B�C�F���D�=�5�B�8�K�5�B�H�H�C�>�I�A�D�G�H�F�5�=�;�<�H�=�B�H�C�I�G�=�B�;�M�C�I�F�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�	�M�C�I�7�5�B�G�?�=�D
�G�H�9�D�G���
���6�M�8�C�K�B�@�C�5�8�=�B�;�H�<�9�� �/�+ �,�H�I�8�=�C�D�F�C�>�9�7�H�H�<�9�G�9�G�H�9�D�G�K�C�I�@�8�7�F�9�5�H�9�����9�H�9�F�A�=�B�9�H�<�9�A�=�7�F�C�7�C�B�H�F�C�@�@�9�F�C�B�M�C�I�F
�8�9�J�=�7�9�	�8�C�K�B�@�C�5�8�H�<�9�7�C�F�F�9�G�D�C�B�8�=�B�;�:�=�@�9�6�9�@�C�K�	�9�L�H�F�5�7�H�5�@�@�H�<�9�:�=�@�9�G�H�C�5�8�=�F�9�7�H�C�F�M�	�C�D�9�B�H�<�9�� �/�+ �,�H�I�8�=�C�D�F�C�>�9�7�H
�:�=�@�9�������@�=�B�?�&� �����5�D�G���	���5�B�8���D�F�C�7�9�9�8���H�C���G�H�9�D������

�P �A�9�;�5������BlinkLED_m48.zip [http://www .pololu.com/file/download/BlinkLED_m48.zip?file_id=0J188]�����?���N�=�D��

�P �A�9�;�5��������BlinkLED_m168.zip [http://www .pololu.com/file/download/BlinkLED_m168.zip?file_id=0J189]�����?���N�=�D��

�P �A�9�;�5��������BlinkLED_m328.zip [http://www .pololu.com/file/download/BlinkLED_m328.zip?file_id=0J190]�����?���N�=�D��

����
�)�D�9�B�� �/�+ �,�H�I�8�=�C�5�B�8�7�@�=�7�?New Project�� �,�9�@�9�7�HAVR GCC �:�C�F�H�<�9�D�F�C�>�9�7�H�H�M�D�9��� �B�H�9�F�H�<�9�D�F�C�>�9�7�H�B�5�A�9
�5�B�8�=�B�=�H�=�5�@�:�=�@�9�B�5�A�9���$�B�H�<�9�G�7�F�9�9�B�G�<�C�H�6�9�@�C�K�	 �K�9�B�5�A�9�8�C�I�F�D�F�C�>�9�7�H�T���@�=�B�?�&� ���U�5�B�8�9�@�9�7�H�9�8�H�C�<�5�J�9�5
�:�C�@�8�9�F�7�5�@�@�9�8�T�����3���@�=�B�?�&� ���U�7�F�9�5�H�9�8�7�C�B�H�5�=�B�=�B�;�H�<�9�6�@�5�B�?�:�=�@�9�T���@�=�B�?�&� �����7�U�����@�=�7�?Next >>�����) �(�)�- �7�@�=�7�?
�T�!�=�B�=�G�<�U�M�9�H���$�:�M�C�I�8�C�5�7�7�=�8�9�B�H�5�@�@�M�7�@�=�7�?�T�!�=�B�=�G�<�U�	�M�C�I�K�=�@�@�B�C�H�6�9�5�6�@�9�H�C�D�9�F�:�C�F�A�G�H�9�D�� �5�B�8�K�=�@�@�=�B�G�H�9�5�8
�<�5�J�9���H�C���G�9�H���H�<�9���8�9�J�=�7�9���6�M���;�C�=�B�;���H�C���H�<�9���T�*�F�C�>�9�7�H�U���A�9�B�I���5�B�8���G�9�@�9�7�H�=�B�;���T���C�B�:�=�;�I�F�5�H�=�C�B���)�D�H�=�C�B�G�U��
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Creating a new AVR Studio project, step 1

����
�,�9�@�9�7�HAVR Simulator �5�G�H�<�9�8�9�6�I�;�D�@�5�H�:�C�F�A�5�B�8�H�<�9�B�G�9�@�9�7�H�H�<�9�5�D�D�F�C�D�F�=�5�H�9�8�9�J�=�7�9�:�C�F�M�C�I�F�H�5�F�;�9�H�� �/�+��
�!�C�F�5�B�)�F�5�B�;�I�H�5�B�C�F���D�=�+�C�6�C�H�	�H�<�=�G�K�=�@�@�9�=�H�<�9�F�6�9�� �-�A�9�;�5�����	�� �-�A�9�;�5�������	�� �-�A�9�;�5�������*�	�� �-�A�9�;�5�������*���	
�� �-�A�9�;�5�������*�	���C�F�����-�A�9�;�5���������*���8�9�D�9�B�8�=�B�;���C�B���K�<�=�7�<���7�<�=�D���M�C�I�F���)�F�5�B�;�I�H�5�B���C�F�����D�=���+�C�6�C�H���<�5�G�������@�=�7�?Finish��

Creating a new AVR Studio project, step 2

����

Pololu USB AVR Programmer User's Guide © 2001Ð2011 Pololu Corporation

3. Getting Started in Windows Page 23 of 53



�0�F�=�H�9�M�C�I�F�D�F�C�;�F�5�A�=�B���@�=�B�?�&� �����7�5�G�G�9�9�B�=�B�H�<�9�G�7�F�9�9�B�G�<�C�H�6�9�@�C�K�5�B�8�7�@�=�7�?�H�<�9Build �6�I�H�H�C�B�C�B�H�<�9�H�C�C�@�6�5�F
���C�F���D�F�9�G�GF7����

Building a project with AVR Studio

Note: �2�C�I�K�=�@�@�D�F�C�6�5�6�@�M�K�5�B�H�H�C�7�I�G�H�C�A�=�N�9�H�<�=�G�D�F�C�;�F�5�A�G�@�=�;�<�H�@�M�=�:�H�<�9�7�@�C�7�?�:�F�9�E�I�9�B�7�M�C�:
�M�C�I�F�� �/�+ �=�G�B�C�H���
 �'�#�N��F_CPU �G�<�C�I�@�8�6�9�8�9�:�=�B�9�8�5�G�H�<�9�7�@�C�7�?�:�F�9�E�I�9�B�7�M�C�:�M�C�I�F�� �/�+ �=�B
�I�B�=�H�G�C�:�#�N���$�:�M�C�I�8�C�B�C�H�A�5�?�9�H�<�=�G�7�<�5�B�;�9�	�H�<�9�H�=�A�=�B�;�C�:�8�9�@�5�M�A�G�����K�=�@�@�6�9�C�:�:�	�6�I�H�H�<�9�&� ��
�K�=�@�@���G�H�=�@�@���6�@�=�B�?��

����
�'�5�?�9�G�I�F�9�M�C�I�F�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�=�G�7�C�B�B�9�7�H�9�8�H�C�M�C�I�F�7�C�A�D�I�H�9�F�J�=�5�=�H�G�.�,�� �� �H�C�A�=�B�=�
���7�5�6�@�9�5�B�8
�H�<�9�B�7�@�=�7�?�H�<�9Display the ÔConnectÕDialog �6�I�H�H�C�B�C�B�H�<�9�H�C�C�@�6�5�F���2�C�I�7�5�B�5�@�G�C�5�7�7�C�A�D�@�=�G�<�H�<�=�G�6�M�;�C�=�B�;�H�C
�H�<�9���T�-�C�C�@�G�U���A�9�B�I���5�B�8���G�9�@�9�7�H�=�B�;Program AVR > ConnectÉ ��

Connecting to the programmer with AVR Studio
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����
�-�<�=�G�K�=�@�@�6�F�=�B�;�I�D�5 �D�F�C�;�F�5�A�A�9�F�G�9�@�9�7�H�=�C�B�8�=�5�@�C�;���,�9�@�9�7�HAVRISP �5�G�H�<�9�D�@�5�H�:�C�F�A���-�<�9�.�,�� �� �/�+
�D�F�C�;�F�5�A�A�9�F�I�G�9�G�� �/�+ �$�,�*�J�9�F�G�=�C�B���	�K�<�=�7�<�=�G�K�F�=�H�H�9�B�5�G�� �/�+�$�,�*�J�����*�@�9�5�G�9�B�C�H�9�H�<�5�H�H�<�=�G�=�G�B�C�H�H�<�9�G�5�A�9�5�G
�� �/�+ �$�,�*�A�?�$�$���,�9�@�9�7�H�H�<�9�D�C�F�H�B�5�A�9�C�:�M�C�I�F�D�F�C�;�F�5�A�A�9�F�=�:�M�C�I�?�B�C�K�K�<�5�H�=�H�=�G�	�C�F�G�9�@�9�7�HAuto �5�B�8�� �/�+
�,�H�I�8�=�C�K�=�@�@�H�F�M�5�@�@�H�<�9�D�C�F�H�G�I�B�H�=�@�=�H�8�9�H�9�7�H�G�H�<�9�D�F�C�;�F�5�A�A�9�F���2�C�I�7�5�B�8�9�H�9�F�A�=�B�9�M�C�I�F�D�F�C�;�F�5�A�A�9�F�V�G�D�C�F�H�B�5�A�9
�6�M�@�C�C�?�=�B�;�=�B�H�<�9�T�*�C�F�H�G�����)�' �� �&�*�-���U�@�=�G�H�C�:�M�C�I�F���9�J�=�7�9�'�5�B�5�;�9�F�:�C�F�T�*�C�@�C�@�I�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F
�*�F�C�;�F�5�A�A�=�B�;���*�C�F�H�U�������@�=�7�?���T���C�B�B�9�7�H�Q�U���H�C���6�F�=�B�;���I�D���H�<�9���$�,�*���K�=�B�8�C�K��

AVR StudioÕs programmer-selection dialog

�$�:�H�<�9�$�,�*�K�=�B�8�C�K�8�C�9�G�B�C�H�5�D�D�9�5�F�K�<�9�B�M�C�I�7�@�=�7�?�T���C�B�B�9�7�H�Q�U�	�M�C�I�F�7�C�A�D�I�H�9�F�7�5�B�B�C�H�8�9�H�9�7�H�H�<�9
�D�F�C�;�F�5�A�A�9�F�����*�@�9�5�G�9���G�9�9���-�F�C�I�6�@�9�G�<�C�C�H�=�B�;����Section 8�����:�C�F���<�9�@�D���=�8�9�B�H�=�:�M�=�B�;���5�B�8���:�=�L�=�B�;���H�<�9���D�F�C�6�@�9�A��

�$�:�� �/�+ �,�H�I�8�=�C�6�F�=�B�;�G�I�D�5�8�=�5�@�C�;�5�G�?�=�B�;�=�:�M�C�I�K�5�B�H�H�C�I�D�;�F�5�8�9���C�F�8�C�K�B�;�F�5�8�9���M�C�I�F�D�F�C�;�F�5�A�A�9�F�V�G�:�=�F�A�K�5�F�9�	
�7�@�=�7�?Cancel �H�C�=�;�B�C�F�9�H�<�9�A�9�G�G�5�;�9�5�B�8�I�G�9�M�C�I�F�D�F�C�;�F�5�A�A�9�F�� �-�C�D�F�9�J�9�B�H�H�<�=�G�8�=�5�@�C�;�:�F�C�A�5�D�D�9�5�F�=�B�;�=�B
�H�<�9�:�I�H�I�F�9�	�I�G�9�H�<�9���C�B�:�=�;�I�F�5�H�=�C�B�.�H�=�@�=�H�M��Section3.e�� �H�C�7�<�5�B�;�9�H�<�9�D�F�C�;�F�5�A�A�9�F�V�G�<�5�F�8�K�5�F�9�5�B�8�G�C�:�H�K�5�F�9
�J�9�F�G�=�C�B���B�I�A�6�9�F�G��

����
�,�9�@�9�7�H�H�<�9Main �H�5�6���$�B�H�<�9�8�F�C�D�8�C�K�B�6�C�L�H�<�5�H�@�=�G�H�G�� �/�+ �A�C�8�9�@�G�	�G�9�@�9�7�H�H�<�9�G�5�A�9�8�9�J�=�7�9�H�<�5�H�M�C�I�G�9�@�9�7�H�9�8
�K�<�9�B�M�C�I�7�F�9�5�H�9�8�H�<�9�D�F�C�>�9�7�H���!�C�F�5�B�)�F�5�B�;�I�H�5�B�C�F���D�=�+�C�6�C�H�	�H�<�=�G�K�=�@�@�9�=�H�<�9�F�6�9ATmega48�	ATmega168�	
�C�FATmega328P��
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Selecting the device for ISP programming in AVR Studio

����
�$�:�M�C�I�<�5�J�9�B�C�H�8�C�B�9�G�C�5�@�F�9�5�8�M�	�7�C�B�B�9�7�H�H�<�9�D�F�C�;�F�5�A�A�9�F�H�C�H�<�9�H�5�F�;�9�H�8�9�J�=�7�9�I�G�=�B�;�H�<�9���
�D�=�B�$�,�*�7�5�6�@�9���'�5�?�9
�G�I�F�9�H�<�9�7�5�6�@�9�=�G�C�F�=�9�B�H�9�8�G�C�H�<�5�H�D�=�B�� �C�B�H�<�9�7�C�B�B�9�7�H�C�F�@�=�B�9�G�I�D�K�=�H�<�D�=�B�� �C�B�M�C�I�F�H�5�F�;�9�H�8�9�J�=�7�9���2�C�I�7�5�B
�H�9�G�H�H�<�9�7�C�B�B�9�7�H�=�C�B�6�M�;�C�=�B�;�H�C�H�<�9Main �H�5�6�5�B�8�7�@�=�7�?�=�B�;�H�<�9ReadSignature �6�I�H�H�C�B���-�<�=�G�G�9�B�8�G�5�7�C�A�A�5�B�8
�H�C�H�<�9�H�5�F�;�9�H�� �/�+ �5�G�?�=�B�;�:�C�F�=�H�G�8�9�J�=�7�9�G�=�;�B�5�H�I�F�9���$�:�9�J�9�F�M�H�<�=�B�;�K�C�F�?�G�7�C�F�F�9�7�H�@�M�	�M�C�I�G�<�C�I�@�8�G�9�9�T�,�=�;�B�5�H�I�F�9
�A�5�H�7�<�9�G�G�9�@�9�7�H�9�8�8�9�J�=�7�9�U���$�:�H�<�9�G�=�;�B�5�H�I�F�9�8�C�9�G�B�C�H�A�5�H�7�<�H�<�9�G�9�@�9�7�H�9�8�8�9�J�=�7�9�	�M�C�I�D�F�C�6�5�6�@�M�<�5�J�9�H�<�9�K�F�C�B�;
�8�9�J�=�7�9�G�9�@�9�7�H�9�8���C�F�D�C�G�G�=�6�@�M�M�C�I�F�H�5�F�;�9�H�8�9�J�=�7�9�=�G�H�I�F�B�9�8�C�:�:�����$�:�F�9�5�8�=�B�;�H�<�9�G�=�;�B�5�H�I�F�9�:�5�=�@�G�9�B�H�=�F�9�@�M�	�D�@�9�5�G�9�G�9�9
�-�F�C�I�6�@�9�G�<�C�C�H�=�B�;����Section 8�����:�C�F���<�9�@�D���;�9�H�H�=�B�;���M�C�I�F���7�C�B�B�9�7�H�=�C�B���K�C�F�?�=�B�;��

Reading the device signature in AVR StudioÕs Main ISP tab

����
�(�C�K�=�H�=�G�H�=�A�9�H�C�D�F�C�;�F�5�A�M�C�I�F�H�5�F�;�9�H�8�9�J�=�7�9���,�9�@�9�7�H�H�<�9Program �H�5�6���2�C�I�FInput HEX File �=�B�H�<�9Flash
�G�9�7�H�=�C�B�B�9�9�8�G�H�C�6�9�H�<�9�<�9�L�:�=�@�9�H�<�5�H�K�5�G�;�9�B�9�F�5�H�9�8�K�<�9�B�M�C�I�6�I�=�@�H�M�C�I�F�D�F�C�;�F�5�A���2�C�I�7�5�B�6�F�C�K�G�9�:�C�F�H�<�=�G
�I�G�=�B�;�H�<�9"..." �6�I�H�H�C�B�H�C�H�<�9�F�=�;�<�H�C�:�H�<�9�=�B�D�I�H�:�=�@�9�H�9�L�H�6�C�L���$�:�M�C�I�B�5�J�=�;�5�H�9�H�C�M�C�I�F�D�F�C�>�9�7�H�V�G�:�C�@�8�9�F�	 �M�C�I
�G�<�C�I�@�8�:�=�B�8�=�H�5�GÒdefault\<projectname>.hexÓ�����@�=�7�?�H�<�9Program �6�I�H�H�C�B���A�5�?�9�G�I�F�9�M�C�I�7�@�=�7�?�H�<�9�C�B�9�=�B
�H�<�9Flash �G�9�7�H�=�C�B�	���B�C�H���C�B�9���=�B���H�<�9���T� � �*�+�)�'�U���C�F���T� �&�!���*�F�C�8�I�7�H�=�C�B���!�=�@�9���!�C�F�A�5�H�U���G�9�7�H�=�C�B�G������
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AVR StudioÕs Program ISP tab

���G�M�C�I�F�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�D�F�C�;�F�5�A�G�H�<�9�� �/�+�	 �M�C�I�G�<�C�I�@�8�G�9�9�5�@�@�H�<�F�9�9�&� ���G�:�@�=�7�?�9�F�5�B�8�M�C�I�G�<�C�I�@�8
�G�9�9���H�<�9���:�C�@�@�C�K�=�B�;���H�9�L�H���5�D�D�9�5�F���5�H���H�<�9���6�C�H�H�C�A���C�:���H�<�9���K�=�B�8�C�K��

Reading FLASH input file.. OK
Setting mode and device parameters.. OK!
Entering programming mode.. OK!
Erasing device.. OK!
Programming FLASH ..      OK!
Reading FLASH ..      OK!
FLASH contents is equal to file.. OK
Leaving programming mode.. OK!

�$�:�H�<�9�F�9�K�9�F�9�B�C�D�F�C�6�@�9�A�G�	�H�<�9�&� �� �7�C�B�B�9�7�H�9�8�H�C�*���� �C�:�M�C�I�F�� �/�+ �G�<�C�I�@�8�B�C�K�6�9�:�@�5�G�<�=�B�;���(�C�H�9�H�<�5�H�=�:�M�C�I
�5�F�9�H�F�M�=�B�;�H�<�=�G�C�B�5���D�=�F�C�6�C�H�5�B�8�M�C�I�<�5�J�9�B�C�H�M�9�H�G�C�@�8�9�F�9�8�=�B�H�<�9�C�D�H�=�C�B�5�@�H�<�F�C�I�;�<�
�<�C�@�9�&� ���G�	�H�<�9�:�@�5�G�<�=�B�;
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�&� �� �K�=�@�@�6�9�C�B�H�<�9�6�C�H�H�C�A�C�:�H�<�9�F�C�6�C�H���$�:�H�<�9�F�9�K�5�G�5�D�F�C�6�@�9�A�	�D�@�9�5�G�9�G�9�9�-�F�C�I�6�@�9�G�<�C�C�H�=�B�;��Section8�� �:�C�F
�<�9�@�D���=�8�9�B�H�=�:�M�=�B�;���5�B�8���:�=�L�=�B�;���=�H��

3.c.1.Using Advanced Features of AVR Studio 4

�-�<�=�G�G�9�7�H�=�C�B�D�F�C�J�=�8�9�G�5�6�F�=�9�:�C�J�9�F�J�=�9�K�C�:�H�<�9�D�F�C�;�F�5�A�A�=�B�;�:�9�5�H�I�F�9�G�C�:�� �/�+ �,�H�I�8�=�C�� �H�<�5�H�K�9�F�9�B�C�H�7�C�J�9�F�9�8�=�B
Section3.c���2�C�I�K�=�@�@�B�C�H�H�M�D�=�7�5�@�@�M�B�9�9�8�H�C�I�G�9�H�<�9�G�9�5�8�J�5�B�7�9�8�:�9�5�H�I�F�9�G�	�6�I�H�=�H�=�G�;�C�C�8�H�C�?�B�C�K�5�6�C�I�H�H�<�9�A�:�C�F�H�<�9
�F�5�F�9�C�7�7�5�G�=�C�B�G�K�<�9�B�M�C�I�K�=�@�@�B�9�9�8�H�<�9�A���*�@�9�5�G�9�G�9�9�H�<�9���H�A�9�@�V�G�� �/�+ �,�H�I�8�=�C�� �8�C�7�I�A�9�B�H�5�H�=�C�B�:�C�F�A�C�F�9�8�9�H�5�=�@�9�8
�8�9�G�7�F�=�D�H�=�C�B�G���C�:���H�<�9�G�9���:�9�5�H�I�F�9�G��

ISP Frequency

�$�B�H�<�9�$�,�*�K�=�B�8�C�K�	 �I�B�8�9�F�H�<�9Main �H�5�6�	�H�<�9Programming Mode and Target Settings �G�9�7�H�=�C�B�@�9�H�G�M�C�I�G�9�H
�H�<�9�:�F�9�E�I�9�B�7�M�C�:�H�<�9�7�@�C�7�?�I�G�9�8�K�<�9�B�D�F�C�;�F�5�A�A�=�B�;�H�<�9�H�5�F�;�9�H�8�9�J�=�7�9���-�<�9�<�=�;�<�9�F�H�<�9�$�,�*�:�F�9�E�I�9�B�7�M�	�H�<�9�:�5�G�H�9�F
�H�<�9�H�5�F�;�9�H�� �/�+ �K�=�@�@�6�9�D�F�C�;�F�5�A�A�9�8�	�6�I�H�H�<�=�G�:�F�9�E�I�9�B�7�M�A�I�G�H�6�9�@�9�G�G�H�<�5�B�5�E�I�5�F�H�9�F�C�:�H�<�9�H�5�F�;�9�H�� �/�+�V�G�7�@�C�7�?
�:�F�9�E�I�9�B�7�M�����@�=�7�?Read�H�C�F�9�5�8�H�<�9�:�F�9�E�I�9�B�7�M�:�F�C�A�H�<�9�D�F�C�;�F�5�A�A�9�F�5�B�8�7�@�=�7�?Write �H�C�K�F�=�H�9�H�<�9�G�9�@�9�7�H�9�8�:�F�9�E�I�9�B�7�M
�H�C�H�<�9�D�F�C�;�F�5�A�A�9�F���$�H�=�G�=�A�D�C�F�H�5�B�H�H�C�B�C�H�9�H�<�5�H�H�<�9�:�F�9�E�I�9�B�7�=�9�G�=�B�H�<�9ISP Freq �@�=�G�H�5�F�9not correct �K�<�9�B�M�C�I�5�F�9
�I�G�=�B�;�H�<�9�*�C�@�C�@�I�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F���,�9�9Section3.e�:�C�F�5�@�=�G�H�C�:�H�<�9�5�7�H�I�5�@�:�F�9�E�I�9�B�7�=�9�G�5�B�8�A�C�F�9�=�B�:�C�F�A�5�H�=�C�B
�5�6�C�I�H���G�9�@�9�7�H�=�B�;���H�<�9���$�,�*���:�F�9�E�I�9�B�7�M��
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AVR StudioÕs interface for setting the ISP frequency.

Fuses (proceed with caution!)

���@�=�7�?�=�B�;�C�B�H�<�9Fuses�H�5�6�5�I�H�C�A�5�H�=�7�5�@�@�M�7�5�I�G�9�G�H�<�9�D�F�C�;�F�5�A�A�9�F�H�C�F�9�5�8�H�<�9�:�I�G�9�G�9�H�H�=�B�;�G�C�:�H�<�9�H�5�F�;�9�H�� �/�+���$�:�H�<�9
�D�F�C�;�F�5�A�A�9�F�=�G�B�C�H�7�C�B�B�9�7�H�9�8�H�C�H�<�9�H�5�F�;�9�H�� �/�+ �K�<�9�B�M�C�I�G�9�@�9�7�H�H�<�=�G�H�5�6�	�� �/�+ �,�H�I�8�=�C�8�=�G�D�@�5�M�G�5�B�9�F�F�C�F�A�9�G�G�5�;�9��
�!�I�G�9�G�5�@�@�C�K�M�C�I�H�C�7�C�B�:�=�;�I�F�9�7�9�F�H�5�=�B�D�9�F�G�=�G�H�9�B�H�	�:�I�B�8�5�A�9�B�H�5�@�5�G�D�9�7�H�G�C�:�M�C�I�F�� �/�+ �G�I�7�<�5�G�6�C�C�H�:�@�5�G�<�G�=�N�9�	�6�F�C�K�B�

�C�I�H�8�9�H�9�7�H�=�C�B�@�9�J�9�@�	�5�B�8�H�<�9�7�@�C�7�?�C�:�: �C�:�K�<�=�7�<�=�H�G�<�C�I�@�8�F�I�B���9���;���9�L�H�9�F�B�5�@�7�F�M�G�H�5�@�C�F�=�B�H�9�F�B�5�@�C�G�7�=�@�@�5�H�C�F�����-�C�@�9�5�F�B
�A�C�F�9���5�6�C�I�H���H�<�9���:�I�G�9�G���5�B�8���K�<�5�H���H�<�9�M���8�C�	���G�9�9���H�<�9���8�5�H�5�G�<�9�9�H���:�C�F���M�C�I�F���G�D�9�7�=�:�=�7�����/�+��

Warning: You can permanently disable your AVR by setting the fuses incorr ectly. Only
advanced users who know precisely what they are doing should change the fuse settings!
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Lock Bits

���@�=�7�?�=�B�;�C�B�H�<�9Lock Bits �H�5�6�5�I�H�C�A�5�H�=�7�5�@�@�M�7�5�I�G�9�G�H�<�9�D�F�C�;�F�5�A�A�9�F�H�C�F�9�5�8�H�<�9�@�C�7�?�6�=�H�G�C�:�H�<�9�H�5�F�;�9�H�� �/�+���$�:�H�<�9
�D�F�C�;�F�5�A�A�9�F�=�G�B�C�H�7�C�B�B�9�7�H�9�8�H�C�H�<�9�H�5�F�;�9�H�� �/�+ �K�<�9�B�M�C�I�G�9�@�9�7�H�H�<�=�G�H�5�6�	�� �/�+ �,�H�I�8�=�C�8�=�G�D�@�5�M�G�5�B�9�F�F�C�F�A�9�G�G�5�;�9��
�&�C�7�?�6�=�H�G�5�@�@�C�K�M�C�I�H�C�G�9�7�I�F�9�M�C�I�F�� �/�+ �6�M�D�F�9�J�9�B�H�=�B�;�:�I�F�H�<�9�F�:�@�5�G�<�K�F�=�H�=�B�;�C�F�F�9�5�8�=�B�;���-�<�9�@�C�7�?�6�=�H�G�7�5�B�6�9�F�9�G�9�H
�H�C�5�:�I�@�@�M�I�B�@�C�7�?�9�8�G�H�5�H�9�6�M�D�9�F�:�C�F�A�=�B�;�5�7�<�=�D�9�F�5�G�9���=���9���6�M�7�@�=�7�?�=�B�;�H�<�9EraseDevice�6�I�H�H�C�B�=�B�H�<�9Main �H�5�6����
�&�C�7�?�6�=�H�G�5�F�9�I�G�I�5�@�@�M�C�B�@�M�=�A�D�C�F�H�5�B�H�=�:�M�C�I�K�=�G�<�H�C�F�9�@�9�5�G�9�5�D�F�C�8�I�7�H�H�C�C�H�<�9�F�D�9�C�D�@�9�K�=�H�<�C�I�H�;�=�J�=�B�;�H�<�9�A�5�7�7�9�G�G
�H�C�H�<�9�D�F�C�;�F�5�A�=�H�=�G�F�I�B�B�=�B�;�	�C�F�=�:�M�C�I�K�=�G�<�H�C�A�5�?�9�=�H�A�C�F�9�8�=�:�:�=�7�I�@�H�H�C�5�7�7�=�8�9�B�H�5�@�@�M�C�J�9�F�K�F�=�H�9�5�D�F�C�;�F�5�A�A�9�8�7�<�=�D��

3.d.Programming AVRs Using AVRDUDE

�$�H�=�G�D�C�G�G�=�6�@�9�H�C�D�F�C�;�F�5�A�� �/�+�G�=�B�0�=�B�8�C�K�G�I�G�=�B�;AVRDUDE [http://www .bsdhome.com/avrdude/]���� �/�+���.��� �=�G�:�F�9�9
�5�B�8�=�B�7�@�I�8�9�8�=�B�H�<�9WinAVR [http://winavr .sourceforge.net/] �D�5�7�?�5�;�9���-�C�D�F�C�;�F�5�A�5�<�9�L�:�=�@�9�C�B�H�C�M�C�I�F�� �/�+�	 �M�C�I
�K�C�I�@�8���H�M�D�9���G�C�A�9�H�<�=�B�;���G�=�A�=�@�5�F���H�C���H�<�9���:�C�@�@�C�K�=�B�;���=�B�H�C���5���7�C�A�A�5�B�8���D�F�C�A�D�H��

cd C:\BlinkLED\default
avrdude -p m168 -P COM2 -c avrispv2 -e -U flash:w:BlinkLED.hex

�P �-�<�9�5�F�;�I�A�9�B�H�:�C�@�@�C�K�=�B�;�H�<�9-p �=�G�H�<�9�D�5�F�H�B�I�A�6�9�F�C�:�H�<�9�� �/�+�� �!�C�F�5�B�)�F�5�B�;�I�H�5�B�C�F���D�=�+�C�6�C�H�	�H�<�9�D�5�F�H
�B�I�A�6�9�F���G�<�C�I�@�8���6�9���A�������D�	���A���������D�	���A�������D�	���A�������D�	���A�������	���C�F���A������

�P �-�<�9�5�F�;�I�A�9�B�H�:�C�@�@�C�K�=�B�;�H�<�9-P �=�G�H�<�9�D�C�F�H�B�5�A�9���2�C�I�7�5�B�8�9�H�9�F�A�=�B�9�M�C�I�F�D�F�C�;�F�5�A�A�9�F�V�G�D�C�F�H�B�5�A�9�6�M
�@�C�C�?�=�B�;�=�B�H�<�9�T�*�C�F�H�G�����)�' �� �&�*�-���U�@�=�G�H�C�:�M�C�I�F���9�J�=�7�9�'�5�B�5�;�9�F�:�C�F�T�*�C�@�C�@�I�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F
�*�F�C�;�F�5�A�A�=�B�;���*�C�F�H�U��

�P �-�<�9���5�F�;�I�A�9�B�H���:�C�@�@�C�K�=�B�;���H�<�9-c �=�G���H�<�9���D�F�C�;�F�5�A�A�9�F���D�F�C�H�C�7�C�@���5�B�8���G�<�C�I�@�8���6�9avrispv2��

�P �-�<�9-e �C�D�H�=�C�B���F�9�E�I�9�G�H�G���5�B���=�B�=�H�=�5�@���7�<�=�D���9�F�5�G�9��

�P �-�<�9-U �C�D�H�=�C�B�=�G�I�G�9�8�:�C�F�K�F�=�H�=�B�;�	�F�9�5�8�=�B�;�	�C�F�J�9�F�=�:�M�=�B�;�:�@�5�G�<�	� � �*�+�)�'�	 �:�I�G�9�G�	�C�F�@�C�7�?�6�=�H�G���$�B�H�<�=�G
�9�L�5�A�D�@�9���K�9���5�F�9���I�G�=�B�;���
�.���H�C���K�F�=�H�9�����@�=�B�?�&� �����<�9�L���H�C���:�@�5�G�<��

�*�@�9�5�G�9�G�9�9�H�<�9AVRDUDE documentation[http://www .nongnu.org/avrdude/user-manual/avrdude.html] �:�C�F�A�C�F�9�8�9�H�5�=�@�9�8
�=�B�:�C�F�A�5�H�=�C�B��

3.e.Configuring the Programmer

�-�<�9�*�C�@�C�@�I�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�7�5�B�6�9�7�C�B�:�=�;�I�F�9�8�I�G�=�B�;�H�<�9�*�C�@�C�@�I�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F���C�B�:�=�;�I�F�5�H�=�C�B
�.�H�=�@�=�H�M�:�C�F�0�=�B�8�C�K�G���-�<�9�I�H�=�@�=�H�M�7�C�A�9�G�K�=�H�<�H�<�9�0�=�B�8�C�K�G�8�F�=�J�9�F�G��Section3.a���5�B�8�7�5�B�6�9�F�I�B�6�M�8�C�I�6�@�9�7�@�=�7�?�=�B�;
�C�B���H�<�9���9�L�9�7�I�H�5�6�@�9pgm03a_config.exe�����-�<�=�G���G�9�7�H�=�C�B���8�9�G�7�F�=�6�9�G���5�@�@���H�<�9���5�J�5�=�@�5�6�@�9���G�9�H�H�=�B�;�G���5�B�8���K�<�5�H���H�<�9�M���8�C��
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Pololu USB AVR programmer configuration utility for Windows.

Target VDD Monitor

�-�<�9�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�A�C�B�=�H�C�F�G�H�<�9�J�C�@�H�5�;�9�C�:�H�<�9�H�5�F�;�9�H�� �/�+ �K�<�=�@�9�=�H�=�G�6�9�=�B�;�D�F�C�;�F�5�A�A�9�8�H�C�9�B�G�I�F�9
�H�<�5�H�$�,�*�7�C�A�A�5�B�8�G�5�F�9�C�B�@�M�G�9�B�H�K�<�9�B�H�<�9�� �/�+�V�G�/���� �=�G�5�H�5�G�5�:�9�@�9�J�9�@�	�G�=�B�7�9�5�H�H�9�A�D�H�=�B�;�H�C�D�F�C�;�F�5�A�5�B
�I�B�8�9�F�D�C�K�9�F�9�8�����/�+���7�5�B���D�9�F�A�5�B�9�B�H�@�M���8�=�G�5�6�@�9���=�H���-�<�9�F�9���5�F�9���H�K�C���D�5�F�5�A�9�H�9�F�G���H�<�5�H���7�C�B�H�F�C�@���H�<�=�G���:�9�5�H�I�F�9��

�P Minimum Allowed: �-�<�=�G�D�5�F�5�A�9�H�9�F�8�9�H�9�F�A�=�B�9�G�H�<�9�@�C�K�9�G�H�@�9�J�9�@���=�B�A�=�@�@�=�J�C�@�H�G���H�<�5�H�H�<�9�H�5�F�;�9�H�� �/�+�V�G
�/���� �=�G�5�@�@�C�K�9�8�H�C�;�C���$�:�H�<�9�H�5�F�;�9�H�� �/�+�V�G�/���� �8�F�C�D�G�6�9�@�C�K�H�<�=�G�@�9�J�9�@�	�H�<�9�D�F�C�;�F�5�A�A�9�F�=�A�A�9�8�=�5�H�9�@�M�5�6�C�F�H�G
�D�F�C�;�F�5�A�A�=�B�;�5�B�8�H�I�F�B�G�C�B�H�<�9�F�9�8�D�F�C�;�F�5�A�A�=�B�;�&� �����&�C�K�9�F�=�B�;�H�<�=�G�J�5�@�I�9�K�=�@�@�5�@�@�C�K�D�F�C�;�F�5�A�A�=�B�;�C�:�� �/�+�G
�5�H�@�C�K�9�F�J�C�@�H�5�;�9�G�	�6�I�H�K�=�@�@�A�5�?�9�=�H�A�C�F�9�@�=�?�9�@�M�H�<�5�H�H�<�9�D�F�C�;�F�5�A�A�9�F�K�=�@�@�G�9�B�8�$�,�*�7�C�A�A�5�B�8�G�H�C�H�<�9�� �/�+
�K�<�=�@�9���H�<�9�����/�+���=�G���F�I�B�B�=�B�;���5�H���5�B���I�B�G�5�:�9���J�C�@�H�5�;�9�����-�<�9���8�9�:�5�I�@�H���J�5�@�I�9���=�G�������������A�/��

�P Maximum RangeAllowed: �-�<�=�G�D�5�F�5�A�9�H�9�F�8�9�H�9�F�A�=�B�9�G�<�C�K�A�I�7�<�H�<�9�H�5�F�;�9�H�� �/�+�V�G�/���� �A�9�5�G�I�F�9�A�9�B�H�G
�5�F�9�5�@�@�C�K�9�8�H�C�J�5�F�M���=�B�A�=�@�@�=�J�C�@�H�G�����0�<�9�B�H�<�9�D�F�C�;�F�5�A�A�9�F�F�9�7�=�9�J�9�G�5�B�$�,�*�D�F�C�;�F�5�A�A�=�B�;�F�9�E�I�9�G�H�	�=�H�G�H�5�F�H�G
�?�9�9�D�=�B�;�H�F�5�7�?�C�:�H�<�9�A�5�L�=�A�I�A�5�B�8�A�=�B�=�A�I�A�A�9�5�G�I�F�9�A�9�B�H�G�C�:�H�<�9�� �/�+�V�G�/������ �$�:�H�<�9�8�=�:�:�9�F�9�B�7�9�6�9�H�K�9�9�B
�H�<�9�A�5�L�=�A�I�A�5�B�8�A�=�B�=�A�I�A�9�L�7�9�9�8�G�H�<�9�5�@�@�C�K�9�8�A�5�L�=�A�I�A�F�5�B�;�9�	�H�<�9�D�F�C�;�F�5�A�A�9�F�=�A�A�9�8�=�5�H�9�@�M�5�6�C�F�H�G
�D�F�C�;�F�5�A�A�=�B�;�5�B�8�H�I�F�B�G�C�B�H�<�9�F�9�8�D�F�C�;�F�5�A�A�=�B�;�&� ���� �$�B�7�F�9�5�G�=�B�;�H�<�=�G�J�5�@�I�9�K�=�@�@�5�@�@�C�K�D�F�C�;�F�5�A�A�=�B�;�C�:
�� �/�+�G�I�B�8�9�F�@�9�G�G�G�H�5�6�@�9�D�C�K�9�F�7�C�B�8�=�H�=�C�B�G�	�6�I�H�K�=�@�@�A�5�?�9�=�H�A�C�F�9�@�=�?�9�@�M�H�<�5�H�H�<�9�D�F�C�;�F�5�A�A�9�F�K�=�@�@�G�9�B�8�$�,�*
�7�C�A�A�5�B�8�G���H�C���H�<�9�����/�+���K�<�=�@�9���H�<�9�����/�+���=�G���F�I�B�B�=�B�;���5�H���5�B���I�B�G�5�:�9���J�C�@�H�5�;�9�����-�<�9���8�9�:�5�I�@�H���J�5�@�I�9���=�G�����������A�/��

Measurements From Last Programming

�-�<�=�G�G�9�7�H�=�C�B�8�=�G�D�@�5�M�G�H�<�9�A�=�B�=�A�I�A�5�B�8�F�5�B�;�9�C�:�H�<�9�H�5�F�;�9�H�/���� �A�9�5�G�I�F�9�A�9�B�H�G�:�F�C�A�H�<�9�@�5�G�H�H�=�A�9�H�<�9�D�F�C�;�F�5�A�A�9�F
�K�5�G�=�B�D�F�C�;�F�5�A�A�=�B�;�A�C�8�9�C�F�H�F�=�9�8�H�C�9�B�H�9�F�D�F�C�;�F�5�A�A�=�B�;�A�C�8�9���-�<�=�G�7�5�B�<�9�@�D�8�9�H�9�F�A�=�B�9�K�<�9�H�<�9�F�D�F�C�;�F�5�A�A�=�B�;
�D�F�C�6�@�9�A�G���5�F�9���8�I�9���H�C���H�<�9���H�5�F�;�9�H�V�G���D�C�K�9�F���G�I�D�D�@�M��
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Err or From Last Programming

�0�<�9�B�5�B�9�F�F�C�F�C�F�I�B�9�L�D�9�7�H�9�8�7�C�B�8�=�H�=�C�B�7�5�I�G�9�G�H�<�9�D�F�C�;�F�5�A�A�9�F�H�C�@�9�5�J�9�D�F�C�;�F�5�A�A�=�B�;�A�C�8�9�	�C�F�:�5�=�@�H�C�9�B�H�9�F
�D�F�C�;�F�5�A�A�=�B�;�A�C�8�9�	�H�<�9�B�H�<�9�D�F�C�;�F�5�A�A�9�F�H�I�F�B�G�C�B�H�<�9�F�9�8�&� �� �5�B�8�F�9�7�C�F�8�G�H�<�9�9�F�F�C�F�7�C�8�9���� �8�9�G�7�F�=�D�H�=�C�B�C�:�H�<�9
�9�F�F�C�F���7�5�B���6�9���:�C�I�B�8���<�9�F�9�����,�9�9���-�F�C�I�6�@�9�G�<�C�C�H�=�B�;����Section 8�����:�C�F���8�9�H�5�=�@�G���C�B���G�D�9�7�=�:�=�7���9�F�F�C�F���A�9�G�G�5�;�9�G��

ISP Frequency

�-�<�9�<�=�;�<�9�F�H�<�9�$�,�*�:�F�9�E�I�9�B�7�M�	�H�<�9�:�5�G�H�9�F�M�C�I�7�5�B�D�F�C�;�F�5�A�H�<�9�H�5�F�;�9�H�� �/�+�	�6�I�H�H�<�9�$�,�*�:�F�9�E�I�9�B�7�M�A�I�G�H�6�9�@�9�G�G�H�<�5�B
�5���E�I�5�F�H�9�F���C�:���H�<�9���H�5�F�;�9�H�����/�+�V�G���7�@�C�7�?���:�F�9�E�I�9�B�7�M��

�-�<�9�$�,�*�:�F�9�E�I�9�B�7�M�7�5�B�6�9�G�9�H�=�B�� �/�+ �,�H�I�8�=�C���G�9�9Section3.b.2�� �5�G�K�9�@�@�5�G�=�B�H�<�9���C�B�:�=�;�I�F�5�H�=�C�B�.�H�=�@�=�H�M�	�6�I�H�H�<�9
�:�F�9�E�I�9�B�7�=�9�G�@�=�G�H�9�8�=�B�H�<�9�� �/�+ �,�H�I�8�=�C�I�G�9�F�=�B�H�9�F�:�5�7�9�8�C�B�C�H�A�5�H�7�<�H�<�9�5�7�H�I�5�@�:�F�9�E�I�9�B�7�=�9�G�I�G�9�8�6�M�H�<�9�*�C�@�C�@�I�.�,��
�� �/�+���D�F�C�;�F�5�A�A�9�F�����-�<�9���7�C�F�F�9�G�D�C�B�8�9�B�7�9���=�G���G�<�C�K�B���6�9�@�C�K��

Frequency Listed
in AVR Studio

Actual Frequency
Allowed Target

Frequency

�������������'�#�N 2000 kHz ���������'�#�N

�����
�������?�#�N 1500 kHz ���������'�#�N

�������������?�#�N 750 kHz ���������'�#�N

�����������?�#�N 200 kHz �������
�
���?�#�N

�������������?�#�N

�������
�����?�#�N
4.0 kHz �����������?�#�N

�����
�
�����?�#�N

�����
�
���?�#�N

�������������?�#�N

�������������?�#�N

�����������?�#�N

1.5 kHz* ���������?�#�N

�� This ISPfrequencyis so low that AVRStudiotimesout while attemptingto programflashor EEPROMpages,
but it can be used to program fuses and lock bits on AVRs running at frequencies as low as 6kHz.

���B�� �/�+ �F�I�B�B�=�B�;�5�H���
 �'�#�N�C�F�<�=�;�<�9�F���9���;���H�<�9�)�F�5�B�;�I�H�5�B�,�/ �
�L�L���	�)�F�5�B�;�I�H�5�B�&�/ �
�������	���5�6�M�)�F�5�B�;�I�H�5�B�	�5�B�8���D�=
�F�C�6�C�H�����7�5�B���6�9���D�F�C�;�F�5�A�A�9�8���5�H2000kHz ���������������'�#�N���=�B�����/�+���,�H�I�8�=�C���	���K�<�=�7�<���=�G���H�<�9���:�5�G�H�9�G�H���G�9�H�H�=�B�;��

���B�� �/�+ �F�I�B�B�=�B�;�5�H�� �'�#�N �C�F�<�=�;�<�9�F���9���;���H�<�9�C�F�=�;�=�B�5�@�)�F�5�B�;�I�H�5�B���7�5�B�6�9�D�F�C�;�F�5�A�A�9�8�5�H1500kHz �������
�����?�#�N
�=�B�����/�+���,�H�I�8�=�C����

���B �� �/�+ �F�I�B�B�=�B�;�5�H�� �'�#�N�	�G�I�7�<�5�G�C�B�9�7�@�C�7�?�9�8�C�:�: �C�:�H�<�9�=�B�H�9�F�B�5�@�+�� �C�G�7�=�@�@�5�H�C�F�K�=�H�<�H�<�9�8�=�J�=�8�9�
�6�M�
���:�I�G�9�6�=�H
�D�F�C�;�F�5�A�A�9�8�	�7�5�B�6�9�D�F�C�;�F�5�A�A�9�8�5�H�5�B�$�,�*�:�F�9�E�I�9�B�7�M�5�G�<�=�;�<�5�G200kHz �����������?�#�N�=�B�� �/�+ �,�H�I�8�=�C�����-�<�=�G�=�G�H�<�9
�.�,������ �/�+���D�F�C�;�F�5�A�A�9�F�V�G���8�9�:�5�I�@�H���$�,�*���:�F�9�E�I�9�B�7�M��

�-�<�9�H�K�C�@�C�K�9�G�H�:�F�9�E�I�9�B�7�=�9�G�G�I�D�D�C�F�H�� �/�+�G�K�=�H�<�5�7�@�C�7�?�:�F�9�E�I�9�B�7�M�I�B�8�9�F�� �'�#�N���-�<�91.5kHz �G�9�H�H�=�B�;�=�G�H�C�C�G�@�C�K�H�C
�5�7�H�I�5�@�@�M�D�F�C�;�F�5�A�H�<�9�:�@�5�G�<�C�F� � �*�+�)�' �C�B�M�C�I�F�H�5�F�;�9�H�8�9�J�=�7�9�I�G�=�B�;�� �/�+ �,�H�I�8�=�C���=�H�K�=�@�@�H�=�A�9�C�I�H�K�<�=�@�9�5�H�H�9�A�D�H�=�B�;
�H�C�D�F�C�;�F�5�A�H�<�9�:�@�5�G�<��� � �*�+�)�' �D�5�;�9�G���	�6�I�H�=�H�K�=�@�@�G�H�=�@�@�@�9�H�M�C�I�G�9�H�H�<�9�:�I�G�9�G�����9�5�K�5�F�9�H�<�5�H�=�:�M�C�I�5�H�H�9�A�D�H�H�C�D�F�C�;�F�5�A
�:�@�5�G�<�C�F� � �*�+�)�' �5�H4.0kHz�	 �=�H�A�=�;�<�H�H�5�?�9�:�=�J�9�A�=�B�I�H�9�G�C�F�@�C�B�;�9�F�H�C�D�F�C�;�F�5�A�5�����%�� �C�:�:�@�5�G�<�	�G�C�K�9�C�B�@�M
�F�9�7�C�A�A�9�B�8���H�<�=�G���$�,�*���:�F�9�E�I�9�B�7�M���:�C�F���D�I�H�H�=�B�;���G�A�5�@�@���D�F�C�;�F�5�A�G���C�B���J�9�F�M���@�C�K�
�:�F�9�E�I�9�B�7�M�����/�+�G��
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Serial Number

�-�<�=�G���=�G���5���I�B�=�E�I�9���=�8�9�B�H�=�:�=�9�F���5�G�G�=�;�B�9�8���H�C���H�<�=�G���D�F�C�;�F�5�A�A�9�F���6�M���*�C�@�C�@�I�����-�<�=�G���B�I�A�6�9�F���7�5�B���B�C�H���6�9���7�<�5�B�;�9�8��

TTL Serial Port

�-�<�=�G�G�9�7�H�=�C�B�=�G�I�G�9�8�H�C�=�8�9�B�H�=�:�M�D�=�B�G�� �5�B�8�� �K�=�H�<�G�9�F�=�5�@�<�5�B�8�G�<�5�?�=�B�;�@�=�B�9�G�G�C�H�<�5�H�H�<�9�M�7�5�B�6�9�I�G�9�8�5�G�;�9�B�9�F�5�@
�D�I�F�D�C�G�9���I�G�9�F���$���)���@�=�B�9�G�����,�9�9Section 6.a��

AVR ISP Emulation

�-�<�=�G�G�9�7�H�=�C�B�=�G�I�G�9�8�H�C�7�<�5�B�;�9�H�<�9�<�5�F�8�K�5�F�9�5�B�8�G�C�:�H�K�5�F�9�J�9�F�G�=�C�B�B�I�A�6�9�F�G�C�:�H�<�9�D�F�C�;�F�5�A�A�9�F���-�<�9�G�9�B�I�A�6�9�F�G
�5�F�9�F�9�5�8�6�M�� �/�+ �,�H�I�8�=�C�K�<�9�B�=�H�7�C�B�B�9�7�H�G�H�C�H�<�9�D�F�C�;�F�5�A�A�9�F�5�B�8�5�F�9�9�L�D�F�9�G�G�9�8�=�Bhex�� �$�:�H�<�9�G�9�B�I�A�6�9�F�G�8�C
�B�C�H�A�5�H�7�<�H�<�9�B�I�A�6�9�F�G�H�<�5�H�� �/�+ �,�H�I�8�=�C�9�L�D�9�7�H�G�	�H�<�9�B�=�H�6�F�=�B�;�G�I�D�5�8�=�5�@�C�;�5�G�?�=�B�;�=�:�M�C�I�K�5�B�H�H�C�I�D�;�F�5�8�9���C�F
�8�C�K�B�;�F�5�8�9���M�C�I�F�D�F�C�;�F�5�A�A�9�F�V�G�:�=�F�A�K�5�F�9���H�<�9�*�C�@�C�@�I�� �/�+ �.�,�� �D�F�C�;�F�5�A�A�9�F�8�C�9�G�B�C�H�G�I�D�D�C�F�H�H�<�=�G�A�9�H�<�C�8�C�:
�:�=�F�A�K�5�F�9�I�D�;�F�5�8�=�B�;�	�G�C�H�<�=�G�8�=�5�@�C�;�=�G�B�C�H�<�=�B�;�A�C�F�9�H�<�5�B�5�B�I�=�G�5�B�7�9�H�C�H�<�C�G�9�B�C�H�I�G�=�B�;�5�B���H�A�9�@�D�F�C�;�F�5�A�A�9�F��
�2�C�I�G�<�C�I�@�8�7�@�=�7�?���5�B�7�9�@�H�C�=�;�B�C�F�9�H�<�9�A�9�G�G�5�;�9�5�B�8�D�F�C�7�9�9�8�H�C�H�<�9�� �/�+�$�,�*�D�F�C�;�F�5�A�A�=�B�;�8�=�5�@�C�;���-�C�D�F�9�J�9�B�H�H�<�=�G
�:�=�F�A�K�5�F�9�
�I�D�;�F�5�8�9�8�=�5�@�C�;�:�F�C�A�5�D�D�9�5�F�=�B�;�=�B�H�<�9�:�I�H�I�F�9�	�G�9�H�H�<�9�B�I�A�6�9�F�G�<�9�F�9�H�C�H�<�9�B�I�A�6�9�F�G�H�<�5�H�� �/�+ �,�H�I�8�=�C�G�5�M�G
�=�H���9�L�D�9�7�H�G��
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4. Getting Started in Linux
�-�<�9�*�C�@�C�@�I�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�7�5�B�6�9�I�G�9�8�=�B�&�=�B�I�L�H�C�D�F�C�;�F�5�A�� �/�+�G�5�B�8�H�C�G�9�B�8�5�B�8�F�9�7�9�=�J�9�6�M�H�9�G�C�B�H�<�9
�.�,���
�H�C�
�-�-�&�
�G�9�F�=�5�@���5�8�5�D�H�9�F��

�-�<�9�7�C�B�:�=�;�I�F�5�H�=�C�B�I�H�=�@�=�H�M�=�G�K�F�=�H�H�9�B�:�C�F�0�=�B�8�C�K�G���H�<�9�F�9�=�G�B�C�&�=�B�I�L�J�9�F�G�=�C�B�����@�@�C�:�H�<�9�D�5�F�5�A�9�H�9�F�G�H�<�5�H�7�5�B�6�9�G�9�H
�=�B�H�<�9�7�C�B�:�=�;�I�F�5�H�=�C�B�I�H�=�@�=�H�M�5�F�9�G�H�C�F�9�8�=�B�D�9�F�G�=�G�H�9�B�H�A�9�A�C�F�M�	�G�C�&�=�B�I�L�I�G�9�F�G�C�B�@�M�<�5�J�9�H�C�I�G�9�0�=�B�8�C�K�G�K�<�9�B�H�<�9�M
�K�5�B�H���H�C���7�<�5�B�;�9���H�<�C�G�9���D�5�F�5�A�9�H�9�F�G�	���K�<�=�7�<���G�<�C�I�@�8���B�C�H���6�9���H�C�C���C�:�H�9�B��

�-�<�9�,�&�)�
�G�7�C�D�9�7�@�=�9�B�H�=�G�K�F�=�H�H�9�B�:�C�F�0�=�B�8�C�K�G�	�5�B�8�H�<�9�F�9�=�G�B�C�&�=�B�I�L�J�9�F�G�=�C�B���&�=�B�I�L�I�G�9�F�G�5�F�9�I�B�5�6�@�9�H�C�I�G�9�H�<�9
�,�&�)�
�G�7�C�D�9���5�H���H�<�=�G���H�=�A�9��

�$�:�M�C�I�K�C�I�@�8�@�=�?�9�H�C�K�F�=�H�9�5�7�C�B�:�=�;�I�F�5�H�=�C�B�I�H�=�@�=�H�M�C�F�,�&�)�
�G�7�C�D�9�5�D�D�@�=�7�5�H�=�C�B�:�C�F�&�=�B�I�L�	�M�C�I�7�5�Bcontact us
[http://www .pololu.com/contact]�:�C�F���=�B�:�C�F�A�5�H�=�C�B��

4.a.Linux Driver

�(�C�8�F�=�J�9�F�=�B�G�H�5�@�@�5�H�=�C�B�=�G�B�9�7�9�G�G�5�F�M�H�C�I�G�9�H�<�9�*�C�@�C�@�I�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F�=�B�&�=�B�I�L���-�<�9�&�=�B�I�L�%�9�F�B�9�@�7�C�A�9�G
�K�=�H�<�5�.�,���
�H�C�
�G�9�F�=�5�@�8�F�=�J�9�F���H�<�9�7�8�7�4�5�7�A�A�C�8�I�@�9���H�<�5�H�5�I�H�C�A�5�H�=�7�5�@�@�M�K�C�F�?�G�K�=�H�<�H�<�9�D�F�C�;�F�5�A�A�9�F�� ���-�<�9�G�C�I�F�7�9
�7�C�8�9���:�C�F���H�<�=�G���8�F�=�J�9�F���=�G���=�B���H�<�9���?�9�F�B�9�@���G�C�I�F�7�9���I�B�8�9�Fdrivers/usb/class/cdc-acm.c����

�0�<�9�B�M�C�I�D�@�I�;�M�C�I�F�D�F�C�;�F�5�A�A�9�F�=�B�H�C�5�&�=�B�I�L�7�C�A�D�I�H�9�F�	�H�<�9������ �����' �8�F�=�J�9�F�G�<�C�I�@�8�5�I�H�C�A�5�H�=�7�5�@�@�M�8�9�H�9�7�H�=�H
�5�B�8�7�F�9�5�H�9�H�K�C�G�9�F�=�5�@�D�C�F�H�8�9�J�=�7�9�G���.�B�@�9�G�G�M�C�I�<�5�J�9�C�H�<�9�F�8�9�J�=�7�9�G�D�@�I�;�;�9�8�=�B�H�<�5�H�I�G�9�H�<�9������ �����' �8�F�=�J�9�F�	�H�<�9
�B�5�A�9�G�C�:�H�<�9�G�9�H�K�C�G�9�F�=�5�@�D�C�F�H�8�9�J�=�7�9�G�G�<�C�I�@�8�6�9/dev/ttyACM0 �:�C�F�H�<�9�D�F�C�;�F�5�A�A�=�B�;�D�C�F�H�5�B�8/dev/ttyACM1 �:�C�F
�H�<�9���.�,���
�H�C�
�-�-�&�
�G�9�F�=�5�@���5�8�5�D�H�9�F��

�$�:�H�<�9�D�F�C�;�F�5�A�A�9�F�=�G�D�@�I�;�;�9�8�=�B�	�6�I�H�M�C�I�8�C�B�C�H�G�9�9�H�<�9�G�9�8�9�J�=�7�9�G�	�D�@�9�5�G�9�G�9�9�-�F�C�I�6�@�9�G�<�C�C�H�=�B�;��Section8���:�C�F�<�9�@�D
�=�8�9�B�H�=�:�M�=�B�;���5�B�8���:�=�L�=�B�;���H�<�9���D�F�C�6�@�9�A��

4.b.Programming AVRs in Linux

�-�C�D�F�C�;�F�5�A�� �/�+�G�=�B�&�=�B�I�L�I�G�=�B�;�H�<�9�*�C�@�C�@�I�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F�	 �M�C�I�K�=�@�@�B�9�9�8�H�C�=�B�G�H�5�@�@�:�C�I�F�G�C�:�H�K�5�F�9
�D�5�7�?�5�;�9�G�	�K�<�=�7�<�7�5�B�6�9�8�C�K�B�@�C�5�8�9�8�:�F�C�A�H�<�9�=�F�F�9�G�D�9�7�H�=�J�9�K�9�6�G�=�H�9�G���$�B�.�6�I�B�H�I�&�=�B�I�L�	�H�<�9�G�9�D�5�7�?�5�;�9�G�5�F�9�D�F�C�J�=�8�9�8
�=�B���H�<�9���T�.�B�=�J�9�F�G�9�U���F�9�D�C�G�=�H�C�F�M��

���� gcc-avr: �H�<�9���"�(�.�������7�C�A�D�=�@�9�F�	���D�C�F�H�9�8���H�C���H�<�9�����/�+���5�F�7�<�=�H�9�7�H�I�F�9

���� avr-libc: �5���@�=�6�F�5�F�M���;�=�J�=�B�;���5�7�7�9�G�G���H�C���G�D�9�7�=�5�@���:�I�B�7�H�=�C�B�G���C�:���H�<�9�����/�+

���� binutils-avr: �H�C�C�@�G���:�C�F���7�C�B�J�9�F�H�=�B�;���C�6�>�9�7�H���7�C�8�9���=�B�H�C���<�9�L���:�=�@�9�G

���� avrdude: �H�<�9���G�C�:�H�K�5�F�9���H�C���8�F�=�J�9���H�<�9���D�F�C�;�F�5�A�A�9�F

�)�B�7�9�H�<�9�G�9�D�5�7�?�5�;�9�G�5�F�9�=�B�G�H�5�@�@�9�8�	�M�C�I�K�=�@�@�6�9�5�6�@�9�H�C�7�C�A�D�=�@�9�� �D�F�C�;�F�5�A�G�:�C�F�H�<�9�� �/�+ �K�=�H�<�;�7�7�H�C�D�F�C�8�I�7�9�<�9�L
�:�=�@�9�G�����-�<�9�G�9���<�9�L���:�=�@�9�G���7�5�B���6�9���@�C�5�8�9�8���C�B���H�C���M�C�I�F�����/�+���I�G�=�B�;���5�J�F�8�I�8�9���5�B�8���5���D�F�C�;�F�5�A�A�9�F��

�0�9�K�=�@�@�B�C�H�;�C�=�B�H�C�H�<�9�8�9�H�5�=�@�G�C�:�K�F�=�H�=�B�;�� �D�F�C�;�F�5�A�G�:�C�F�H�<�9�� �/�+ �<�9�F�9�	�6�I�H�	�5�G�5�B�9�L�5�A�D�@�9�	�K�9�K�=�@�@�G�<�C�K�M�C�I
�<�C�K�H�C�I�G�9�M�C�I�F�&�=�B�I�L�7�C�A�D�I�H�9�F�5�B�8�H�<�9�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F�H�C�A�5�?�9�5�B�&� �� �7�C�B�B�9�7�H�9�8�H�C�*���� �C�:�5�B
�� �/�+ �6�@�=�B�?���)�B�5�B�M�C�:�H�<�9�)�F�5�B�;�I�H�5�Brobot controllers [http://www .pololu.com/catalog/category/8] �5�B�8�H�<�93pi Robot
[http://www .pololu.com/catalog/product/975]�	�H�<�=�G�D�F�C�;�F�5�A�K�=�@�@�6�@�=�B�?�H�<�9�F�9�8�I�G�9�F�&� �����$�:�M�C�I�K�5�B�H�H�C�D�F�C�;�F�5�A�5�B�� �/�+
�H�<�5�H�8�C�9�G�B�C�H�<�5�J�9�5�B�&� �� �7�C�B�B�9�7�H�9�8�H�C�D�=�B�*�����	 �H�<�9�&� ���
�6�@�=�B�?�9�F�7�C�8�9�=�B�H�<�=�G�H�I�H�C�F�=�5�@�K�=�@�@�<�5�J�9�B�C�J�=�G�=�6�@�9�9�:�:�9�7�H��

�$�:���M�C�I�F���8�9�J�=�7�9���=�G���5�B�����-�A�9�;�5�����	�����-�A�9�;�5�������	���C�F�����-�A�9�;�5�������*�	���8�C�K�B�@�C�5�8���H�<�9���7�C�F�F�9�G�D�C�B�8�=�B�;���5�F�7�<�=�J�9���6�9�@�C�K��

�P �A�9�;�5������BlinkLED_m48.zip [http://www .pololu.com/file/download/BlinkLED_m48.zip?file_id=0J188]�����?���N�=�D��
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�P �A�9�;�5��������BlinkLED_m168.zip [http://www .pololu.com/file/download/BlinkLED_m168.zip?file_id=0J189]�����?���N�=�D��

�P �A�9�;�5��������BlinkLED_m328.zip [http://www .pololu.com/file/download/BlinkLED_m328.zip?file_id=0J190]�����?���N�=�D��

�$�:�M�C�I�F�8�9�J�=�7�9�=�G�B�C�H�C�B�9�C�:�H�<�9�5�6�C�J�9�	�M�C�I�K�=�@�@�B�9�9�8�H�C�8�C�K�B�@�C�5�8�C�B�9�C�:�H�<�9�5�6�C�J�9�5�F�7�<�=�J�9�G�5�B�8�A�C�8�=�:�M�H�<�9
�A�5�?�9�:�=�@�9���H�C���I�G�9���M�C�I�F���D�5�F�H�=�7�I�@�5�F���8�9�J�=�7�9��

�.�B�D�5�7�?�H�<�9�5�F�7�<�=�J�9�C�B�M�C�I�F�&�=�B�I�L�7�C�A�D�I�H�9�F�� ���C�D�M�H�<�9�:�=�@�9BlinkLED/ linux/ Makefile �=�B�H�C�H�<�9BlinkLED/

�8�=�F�9�7�H�C�F�M���2�C�I�K�=�@�@�B�9�9�8�H�C�9�8�=�H�H�<�=�G�:�=�@�9�����<�5�B�;�9�5�@�@�=�B�G�H�5�B�7�9�G�C�:�T���8�9�J���H�H�M�.�,���
�U�H�C�H�<�9�B�5�A�9�C�:�H�<�9�D�F�C�;�F�5�A�A�=�B�;
�D�C�F�H�8�9�J�=�7�9�	�I�G�I�5�@�@�M/dev/ttyACM0 �����8�8�=�H�=�C�B�5�@�@�M�	�=�H�A�5�M�6�9�B�9�7�9�G�G�5�F�M�H�C�7�<�5�B�;�9�H�<�9�G�9�H�H�=�B�;�G�5�H�H�<�9�6�9�;�=�B�B�=�B�;�H�C
�F�9�:�@�9�7�H���H�<�9���@�C�7�5�H�=�C�B�G���K�<�9�F�9���H�<�9�����/�+���I�H�=�@�=�H�=�9�G���K�9�F�9���=�B�G�H�5�@�@�9�8��

Note: �2�C�I�K�=�@�@�D�F�C�6�5�6�@�M�K�5�B�H�H�C�9�8�=�H���@�=�B�?�&� �����7�G�@�=�;�<�H�@�M�=�:�H�<�9�7�@�C�7�?�:�F�9�E�I�9�B�7�M�C�:�M�C�I�F�� �/�+ �=�G
�B�C�H���
 �'�#�N��F_CPU �G�<�C�I�@�8�6�9�8�9�:�=�B�9�8�5�G�H�<�9�7�@�C�7�?�:�F�9�E�I�9�B�7�M�C�:�M�C�I�F�� �/�+ �=�B�I�B�=�H�G�C�:�#�N���$�:�M�C�I
�8�C���B�C�H���A�5�?�9���H�<�=�G���7�<�5�B�;�9�	���H�<�9���H�=�A�=�B�;���C�:���8�9�@�5�M�A�G�������K�=�@�@���6�9���C�:�:�	���6�I�H���H�<�9���&� �����K�=�@�@���G�H�=�@�@���6�@�=�B�?��

���H�H�<�=�G�D�C�=�B�H�	�M�C�I�G�<�C�I�@�8�6�9�F�9�5�8�M�H�C�7�C�A�D�=�@�9�H�<�9�9�L�5�A�D�@�9�D�F�C�;�F�5�A�5�B�8�@�C�5�8�=�H�C�B�H�C�H�<�9�� �/�+�� �*�@�I�;�=�B�H�<�9
�D�F�C�;�F�5�A�A�9�F���5�B�8���H�M�D�9make�����2�C�I���G�<�C�I�@�8���G�9�9���C�I�H�D�I�H���@�=�?�9���H�<�=�G��

/usr/bin/avr-gcc -g -Os -Wall -mcall-prologues -mmcu=atmega168   -c -o BlinkLED.o BlinkLED.c
/usr/bin/avr-gcc -g -Os -Wall -mcall-prologues -mmcu=atmega168 BlinkLED.o -o BlinkLED.obj
/usr/bin/avr-objcopy  -R .eeprom -O ihex BlinkLED.obj BlinkLED.hex
/usr/bin/avrdude -c avrispv2 -p m168 -P /dev/ttyACM0 -e

avrdude: AVR device initialized and ready to accept instructions

Reading | ################################################## | 100% 0.08s

avrdude: Device signature = 0x1e9406
avrdude: erasing chip

avrdude: safemode: Fuses OK

avrdude done.  Thank you.

/usr/bin/avrdude -c avrispv2 -p m168 -P /dev/ttyACM0 -U flash:w:BlinkLED.hex
avrdude: stk500_2_ReceiveMessage(): timeout

avrdude: AVR device initialized and ready to accept instructions

Reading | ################################################## | 100% 0.03s

avrdude: Device signature = 0x1e9406
avrdude: NOTE: FLASH memory has been specified, an erase cycle will be performed

To disable this feature, specify the -D option.
avrdude: erasing chip
avrdude: reading input file "BlinkLED.hex"
avrdude: input file BlinkLED.hex auto detected as Intel Hex
avrdude: writing flash (224 bytes):

Writing | ################################################## | 100% 0.39s

avrdude: 224 bytes of flash written
avrdude: verifying flash memory against BlinkLED.hex:
avrdude: load data flash data from input file BlinkLED.hex:
avrdude: input file BlinkLED.hex auto detected as Intel Hex
avrdude: input file BlinkLED.hex contains 224 bytes
avrdude: reading on-chip flash data:

Reading | ################################################## | 100% 0.05s

avrdude: verifying ...
avrdude: 224 bytes of flash verified

avrdude: safemode: Fuses OK
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avrdude done.  Thank you.

rm BlinkLED.o BlinkLED.obj

�-�<�=�G�C�I�H�D�I�H�=�B�8�=�7�5�H�9�G�H�<�9�� �/�+ �K�5�G�G�I�7�7�9�G�G�:�I�@�@�M�D�F�C�;�F�5�A�A�9�8���-�<�9�&� �� �7�C�B�B�9�7�H�9�8�H�C�*���� �C�:�M�C�I�F�� �/�+ �G�<�C�I�@�8
�B�C�K�6�9�:�@�5�G�<�=�B�;���(�C�H�9�H�<�5�H�=�:�M�C�I�5�F�9�H�F�M�=�B�;�H�<�=�G�C�B�5���D�=�F�C�6�C�H�5�B�8�M�C�I�<�5�J�9�B�C�H�M�9�H�G�C�@�8�9�F�9�8�=�B�H�<�9�C�D�H�=�C�B�5�@
�H�<�F�C�I�;�<�
�<�C�@�9�&� ���G�	�H�<�9�:�@�5�G�<�=�B�;�&� �� �K�=�@�@�6�9�C�B�H�<�9�6�C�H�H�C�A�C�:�H�<�9�F�C�6�C�H���$�:�H�<�9�F�9�K�5�G�5�D�F�C�6�@�9�A�	�D�@�9�5�G�9�G�9�9
�-�F�C�I�6�@�9�G�<�C�C�H�=�B�;����Section 8�����:�C�F���<�9�@�D���=�8�9�B�H�=�:�M�=�B�;���5�B�8���:�=�L�=�B�;���=�H��
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5. Getting Started in Mac OS X
�-�<�9�*�C�@�C�@�I�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F�7�5�B�6�9�I�G�9�8�H�C�D�F�C�;�F�5�A�� �/�+ �A�=�7�F�C�7�C�B�H�F�C�@�@�9�F�G�	�I�G�=�B�;�'�5�7 �)�, �1 �5�G�H�<�9
�8�9�J�9�@�C�D�A�9�B�H���9�B�J�=�F�C�B�A�9�B�H��

�-�<�9�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F�6�M�8�9�:�5�I�@�H�G�I�D�D�C�F�H�G�0�=�B�8�C�K�G�5�B�8�&�=�B�I�L�5�G�8�9�J�9�@�C�D�A�9�B�H�D�@�5�H�:�C�F�A�G���� �:�=�F�A�K�5�F�9
�A�C�8�=�:�=�7�5�H�=�C�B�=�G�F�9�E�I�=�F�9�8�H�C�G�I�D�D�C�F�H�)�, �1���-�<�9�B�9�L�H�G�9�7�H�=�C�B�9�L�D�@�5�=�B�G�<�C�K�H�C�8�C�K�B�@�C�5�8�5�B�8�5�D�D�@�M�H�<�=�G�A�C�8�=�:�=�7�5�H�=�C�B��

Note: �-�<�9�A�C�8�=�:�=�9�8�:�=�F�A�K�5�F�9�:�C�F�)�, �1 �C�B�@�M�5�@�@�C�K�G�D�F�C�;�F�5�A�A�=�B�;�C�:�� �/�+�G���=�H�8�C�9�G�B�C�H�G�I�D�D�C�F�H�H�<�9
�6�C�B�I�G���:�9�5�H�I�F�9�G���C�:���H�<�9���D�F�C�;�F�5�A�A�9�F�����H�<�9�-�-�&�
�@�9�J�9�@���G�9�F�=�5�@���D�C�F�H���5�B�8���H�<�9���,�&�)�
�G�7�C�D�9����

5.a.Firmwar e Support for Mac OS X

�-�C���I�G�9���H�<�9���*�C�@�C�@�I���.�,�������/�+���*�F�C�;�F�5�A�A�9�F���K�=�H�<���'�5�7���)�,���1�	���5���:�=�F�A�K�5�F�9���A�C�8�=�:�=�7�5�H�=�C�B���=�G���F�9�E�I�=�F�9�8��

Installing the firmwar e

�-�C�=�B�G�H�5�@�@�H�<�9�:�=�F�A�K�5�F�9�A�C�8�=�:�=�7�5�H�=�C�B�	�H�<�9�M�C�I�K�=�@�@�B�9�9�8�H�C�I�G�9�5�0�=�B�8�C�K�G�7�C�A�D�I�H�9�F�	�6�I�H�C�B�7�9�H�<�9�A�C�8�=�:�=�7�5�H�=�C�B�<�5�G
�6�9�9�B���5�D�D�@�=�9�8�	���5�@�@���C�:���M�C�I�F���:�I�F�H�<�9�F���K�C�F�?���7�5�B���6�9���8�C�B�9���C�B���H�<�9���'�5�7��

���� �!�C�@�@�C�K�H�<�9�G�H�9�D�G�=�BSection3.a �H�C�=�B�G�H�5�@�@�H�<�9�0�=�B�8�C�K�G�8�F�=�J�9�F�G�5�B�8�7�C�B�:�=�;�I�F�5�H�=�C�B�I�H�=�@�=�H�M�:�C�F�H�<�9�*�C�@�C�@�I
�.�,������ �/�+���*�F�C�;�F�5�A�A�9�F��

���� ���C�K�B�@�C�5�8�H�<�9�:�C�@�@�C�K�=�B�;�:�=�@�9�H�C�H�<�9�0�=�B�8�C�K�G�7�C�A�D�I�H�9�F��Firmwar e version 1.06ncfor the Pololu USB
AVR Programmer [http://www .pololu.com/file/download/pgm03a_v1.06nc.pgm?file_id=0J506]�������?���D�;�A����

���� �.�G�=�B�;�H�<�9�8�C�K�B�@�C�5�8�9�8�:�=�@�9�	�=�B�G�H�5�@�@�H�<�9�:�=�F�A�K�5�F�9�A�C�8�=�:�=�7�5�H�=�C�B�6�M�:�C�@�@�C�K�=�B�;�H�<�9�D�F�C�7�9�8�I�F�9�9�L�D�@�5�=�B�9�8�=�B
Section 9�	���G�H�5�F�H�=�B�;���K�=�H�<���G�H�9�D�������I�B�8�9�F���H�<�9���<�9�5�8�=�B�;���T�.�D�;�F�5�8�=�B�;���!�=�F�A�K�5�F�9�U��

Checking the installation

�-�C�7�<�9�7�?�H�<�9�=�B�G�H�5�@�@�5�H�=�C�B�	�:�=�F�G�H�D�@�I�;�H�<�9�*�C�@�C�@�I�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F�=�B�H�C�5�.�,�� �D�C�F�H�C�B�M�C�I�F�'�5�7�����@�=�7�?
�T���5�B�7�9�@�U���H�C���8�=�G�A�=�G�G���H�<�9���:�C�@�@�C�K�=�B�;���8�=�5�@�C�;��

�(�9�L�H�	�B�5�J�=�;�5�H�9���I�G�=�B�;�5�-�9�F�A�=�B�5�@�K�=�B�8�C�K���H�C�H�<�9���8�9�J�:�C�@�8�9�F�C�B�H�<�9�'�5�7�	�5�B�8�J�9�F�=�:�M�H�<�5�H�=�H�7�C�B�H�5�=�B�G�H�K�C�B�9�K
�9�B�H�F�=�9�G���C�:���H�<�9���:�C�F�A<prefix>.usbmodem<serial-number>�����!�C�F���9�L�5�A�D�@�9��

cu.usbmodem00000011
tty.usbmodem00000011
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�&�5�H�9�F�	�K�<�9�B�M�C�I�5�F�9�F�9�5�8�M�H�C�:�@�5�G�<�5�D�F�C�;�F�5�A�H�C�H�<�9�A�=�7�F�C�7�C�B�H�F�C�@�@�9�F�	�M�C�I�K�=�@�@�B�9�9�8�H�C�D�5�G�G�C�B�9�C�:�H�<�9�G�9�9�B�H�F�=�9�G�5�G
�5���D�5�F�5�A�9�H�9�F���H�Cavrdude��

�-�<�9���G�9�F�=�5�@���B�I�A�6�9�F���=�G���I�B�=�E�I�9���H�C���M�C�I�F���*�F�C�;�F�5�A�A�9�F��

5.b.Programming AVRs in Mac OS X

Installing CrossPack

�-�C�7�C�A�D�=�@�9�D�F�C�;�F�5�A�G�:�C�F�� �/�+�G�C�B�H�<�9�'�5�7�	�M�C�I�K�=�@�@�B�9�9�8�H�C�=�B�G�H�5�@�@�H�<�9�B�9�7�9�G�G�5�F�M�7�F�C�G�G�
�8�9�J�9�@�C�D�A�9�B�H�H�C�C�@�G�5�B�8
�@�=�6�F�5�F�=�9�G��

�P ���C�K�B�@�C�5�8�H�<�9CrossPackfor AVR Development[http://www .obdev.at/products/crosspack]�	�K�<�=�7�<�=�G�D�5�7�?�5�;�9�8
�5�G���5.dmg�:�=�@�9��

�P �)�D�9�B���A�C�I�B�H���H�<�9.dmg �:�=�@�9�	�5�B�8�I�G�9�H�<�9�'�5�7 �$�B�G�H�5�@�@�9�F�D�F�C�;�F�5�A�H�C�=�B�G�H�5�@�@CrossPack-AVR.pkg�� �-�<�=�G
�D�5�7�?�5�;�9�K�=�@�@�7�F�9�5�H�9�5�G�I�6�
�8�=�F�9�7�H�C�F�M�7�5�@�@�9�8CrossPack-AVR-<version-date>�C�B�M�C�I�F�<�5�F�8�8�F�=�J�9���D�F�C�6�5�6�@�M
�I�B�8�9�F/usr/local���	�5�@�C�B�;�K�=�H�<�5�J�9�F�G�=�C�B�
�B�9�I�H�F�5�@�G�M�A�6�C�@�=�7�@�=�B�?CrossPack-AVR �F�9�:�9�F�9�B�7�=�B�;�H�<�9�G�5�A�9�G�I�6�

�8�=�F�9�7�H�C�F�M�����$�H���K�=�@�@���5�@�G�C���5�8�8���5�B���9�B�H�F�M���H�C���H�<�9PATH �9�B�J�=�F�C�B�A�9�B�H���J�5�F�=�5�6�@�9���F�9�:�9�F�9�B�7�=�B�;CrossPack-AVR/bin��

�P �*�F�C�;�F�5�A�G�:�C�F�H�<�9�� �/�+ �7�5�B�B�C�K�6�9�7�C�A�D�=�@�9�8�5�H�H�<�9�7�C�A�A�5�B�8�@�=�B�9�I�G�=�B�;�H�<�9avr-gcc �� �7�C�A�D�=�@�9�F�G�5�B�8�H�<�9
avr-as�5�G�G�9�A�6�@�9�F���!�C�F�8�9�H�5�=�@�9�8�=�B�G�H�F�I�7�H�=�C�B�G�	�G�9�9�H�<�9CrossPack�8�9�J�9�@�C�D�A�9�B�H�A�5�B�I�5�@�	�K�<�=�7�<�=�G�=�B�G�H�5�@�@�9�8�=�B�H�<�9
CrossPack-AVR�8�=�F�9�7�H�C�F�M���5�@�C�B�;���K�=�H�<���H�<�9���H�C�C�@�G��

Using avrdude

�)�B�7�9�5�B�� �/�+ �D�F�C�;�F�5�A�<�5�G�6�9�9�B�7�C�A�D�=�@�9�8�H�C�5���<�9�L�:�=�@�9�	�=�H�=�G�F�9�5�8�M�H�C�6�9�:�@�5�G�<�9�8�H�C�H�<�9�� �/�+���-�<�9avrdude�D�F�C�;�F�5�A
���K�<�=�7�<���K�5�G���=�B�G�H�5�@�@�9�8���5�G���D�5�F�H���C�:���H�<�9CrossPack�D�5�7�?�5�;�9�����A�5�M���6�9���I�G�9�8���:�C�F���H�<�=�G���D�I�F�D�C�G�9��

�-�C�G�9�9�H�<�9�:�I�@�@�7�C�A�A�5�B�8�
�@�=�B�9�G�M�B�H�5�L�:�C�F�5�J�F�8�I�8�9�	�H�M�D�9avrdude --help �5�H�H�<�9�7�C�A�A�5�B�8�@�=�B�9�	�C�F�7�C�B�G�I�@�H
�H�<�9AVRDUDE documentation[http://www .nongnu.org/avrdude/user-manual/avrdude.html]���-�M�D�=�7�5�@�I�G�5�;�9�K�C�I�@�8�6�9�5�G
�:�C�@�@�C�K�G��

avrdude -p <partno> -c avrisp2 -P <port> -U flash:w:<filename>.hex

�!�C�F���9�L�5�A�D�@�9��

avrdude -p m328p -c avrisp2 -P /dev/cu.usbmodem00000011 -U flash:w:test.hex

�$�:���5�@�@���;�C�9�G���K�9�@�@�	���H�<�9���C�I�H�D�I�H���G�<�C�I�@�8���@�C�C�?���G�C�A�9�H�<�=�B�;���@�=�?�9���H�<�=�G��

avrdude: AVR device initialized and ready to accept instructions

Reading | ################################################## | 100% 0.01s

avrdude: Device signature = 0x1e950f
avrdude: NOTE: FLASH memory has been specified, an erase cycle will be performed

To disable this feature, specify the -D option.
avrdude: erasing chip
avrdude: reading input file "test.hex"
avrdude: input file test.hex auto detected as Intel Hex
avrdude: writing flash (3392 bytes):

Writing | ################################################## | 100% 0.88s

avrdude: 3392 bytes of flash written
avrdude: verifying flash memory against test.hex:
avrdude: load data flash data from input file test.hex:
avrdude: input file test.hex auto detected as Intel Hex
avrdude: input file test.hex contains 3392 bytes
avrdude: reading on-chip flash data:
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Reading | ################################################## | 100% 0.72s

avrdude: verifying ...
avrdude: 3392 bytes of flash verified

avrdude: safemode: Fuses OK

avrdude done.  Thank you.
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6. Communicating via the USB-to-TTL-Serial Adapter
�)�B�9�6�C�B�I�G�:�9�5�H�I�F�9�C�:�H�<�9�*�C�@�C�@�I�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�=�G�H�<�9�.�,���
�H�C�
�-�-�&�
�G�9�F�=�5�@�5�8�5�D�H�9�F�	 �K�<�=�7�<�7�5�B�6�9�I�G�9�8
�:�C�F�7�C�B�B�9�7�H�=�B�;�A�=�7�F�C�7�C�B�H�F�C�@�@�9�F�D�F�C�>�9�7�H�G�H�C�5�D�9�F�G�C�B�5�@�7�C�A�D�I�H�9�F�� �-�<�9�D�F�C�;�F�5�A�A�9�F�V�G�8�F�=�J�9�F�G�A�5�?�9�H�<�9�.�,���
�H�C�

�-�-�&�
�G�9�F�=�5�@�5�8�5�D�H�9�F�@�C�C�?�@�=�?�9�5�G�H�5�B�8�5�F�8�G�9�F�=�5�@�D�C�F�H�H�C�H�<�9�C�D�9�F�5�H�=�B�;�G�M�G�H�9�A�	�5�@�@�C�K�=�B�;�M�C�I�H�C�I�G�9�9�L�=�G�H�=�B�;�H�9�F�A�=�B�5�@
�D�F�C�;�F�5�A�G�5�B�8�G�C�:�H�K�5�F�9�H�<�5�H�5�F�9�8�9�G�=�;�B�9�8�H�C�I�G�9�G�9�F�=�5�@�D�C�F�H�G���-�<�=�G�:�9�5�H�I�F�9�=�G�G�=�A�=�@�5�F�H�C�H�<�9Pololu USB-to-serial
adapter [http://www .pololu.com/catalog/product/391] �D�F�C�8�I�7�H�	�9�L�7�9�D�H�H�<�9�D�F�C�;�F�5�A�A�9�F�<�5�G�:�9�K�9�F�7�C�B�H�F�C�@�@�=�B�9�G�5�J�5�=�@�5�6�@�9
�5�B�8���H�F�5�B�G�A�=�H�G���5�H�����/��

�-�<�9TX �5�B�8RX �@�=�B�9�G�C�:�H�<�9�D�F�C�;�F�5�A�A�9�F�5�F�9�I�G�9�8�H�C�G�9�B�8�5�G�M�B�7�<�F�C�B�C�I�G�G�9�F�=�5�@�7�C�A�A�I�B�=�7�5�H�=�C�B���0�<�9�B�H�<�9
�D�F�C�;�F�5�A�A�9�F�F�9�7�9�=�J�9�G�5�6�M�H�9�:�F�C�A�H�<�9�7�C�A�D�I�H�9�F�J�=�5�.�,���	 �=�H�K�=�@�@�H�F�5�B�G�A�=�H�H�<�5�H�6�M�H�9�C�B�H�<�9TX �@�=�B�9���0�<�9�B�H�<�9
�D�F�C�;�F�5�A�A�9�F���F�9�7�9�=�J�9�G���5���6�M�H�9���C�B���H�<�9RX �=�B�D�I�H���@�=�B�9�	���=�H���K�=�@�@���G�9�B�8���H�<�5�H���6�M�H�9���6�5�7�?���H�C���H�<�9���7�C�A�D�I�H�9�F���J�=�5���.�,����

�-�<�9�6�M�H�9�G�5�F�9�G�9�B�H�5�B�8�F�9�7�9�=�J�9�8�9�=�;�<�H�6�=�H�G�5�H�5�H�=�A�9�	�K�=�H�<�B�C�D�5�F�=�H�M�5�B�8�C�B�9�G�H�C�D�6�=�H���-�<�=�G�7�C�8�=�B�;�=�G�G�C�A�9�H�=�A�9�G
�5�6�6�F�9�J�=�5�H�9�8���(���� �-�<�9�6�=�H�G�A�I�G�H�6�9non-inverted�	 �A�9�5�B�=�B�;�H�<�5�H�5�N�9�F�C�=�G�G�9�B�H�5�G�@�C�K�J�C�@�H�5�;�9�	�5�B�8�5�C�B�9�=�G�G�9�B�H
�5�G�<�=�;�<�J�C�@�H�5�;�9�����@�@�8�9�J�=�7�9�G�=�B�J�C�@�J�9�8�=�B�5�G�M�B�7�<�F�C�B�C�I�G�G�9�F�=�5�@�7�C�A�A�I�B�=�7�5�H�=�C�B�B�9�9�8�H�C�5�;�F�9�9�5�<�9�5�8�C�:�H�=�A�9�C�B�H�<�9
�8�I�F�5�H�=�C�B�C�:�C�B�9�6�=�H���H�<�9�6�5�I�8�F�5�H�9���	�G�C�5�@�@�8�9�J�=�7�9�G�A�I�G�H�6�9�=�B�8�9�D�9�B�8�9�B�H�@�M�7�C�B�:�=�;�I�F�9�8�H�C�F�I�B�5�H�H�<�9�G�5�A�9�6�5�I�8�F�5�H�9
�6�9�:�C�F�9�H�<�9�M�K�=�@�@�6�9�5�6�@�9�H�C�7�C�A�A�I�B�=�7�5�H�9�K�=�H�<�9�5�7�<�C�H�<�9�F���-�<�9�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�G�I�D�D�C�F�H�G�5�@�@�=�B�H�9�;�9�F�6�5�I�8
�F�5�H�9�G���:�F�C�A�������
���H�C�����������
�
���6�=�H�G���D�9�F���G�9�7�C�B�8�����-�<�9���:�C�@�@�C�K�=�B�;���:�=�;�I�F�9���=�G���5�B���9�L�5�A�D�@�9���C�:���5�B�����(�����-�-�&���G�9�F�=�5�@���6�M�H�9��

�-�C�I�G�9�H�<�9�.�,���
�H�C�
�-�-�&�
�G�9�F�=�5�@�5�8�5�D�H�9�F�	�M�C�I�A�I�G�H�:�=�F�G�H�8�9�H�9�F�A�=�B�9�K�<�5�H�D�C�F�H�B�5�A�9�H�<�9�C�D�9�F�5�H�=�B�;�G�M�G�H�9�A�<�5�G�5�G�G�=�;�B�9�8
�=�H��

�-�C�8�9�H�9�F�A�=�B�9�H�<�9�D�C�F�H�B�5�A�9�=�B�'�=�7�F�C�G�C�:�H�0�=�B�8�C�K�G�	�C�D�9�B�H�<�9���9�J�=�7�9�'�5�B�5�;�9�F�	�9�L�D�5�B�8�H�<�9�T�*�C�F�H�G�����)�' �� �&�*�-���U
�@�=�G�H�	�5�B�8�@�C�C�?�:�C�F�H�<�9�T�*�C�@�C�@�I�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F�-�-�&�,�9�F�=�5�@�*�C�F�H�U�9�B�H�F�M���-�<�9�D�C�F�H�B�5�A�9�K�=�@�@�6�9�5�H�H�<�9�9�B�8�C�:
�H�<�=�G�@�=�B�9�=�B�D�5�F�9�B�H�<�9�G�9�G���9���;���T���)�'���U�����$�B�0�=�B�8�C�K�G�	�5�;�=�J�9�B�8�9�J�=�7�9�K�=�@�@�5�@�K�5�M�G�6�9�5�G�G�C�7�=�5�H�9�8�K�=�H�<�H�<�9�G�5�A�9�D�C�F�H
�I�B�@�9�G�G���M�C�I���A�5�B�I�5�@�@�M���7�<�5�B�;�9���=�H�G���D�C�F�H���5�G�G�=�;�B�A�9�B�H�����G�9�9Section 3.a����
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In Windows, the Device Manager shows which port name is assigned to the Pololu USB
AVR ProgrammerÕs USB-to-TTL-serial adapter.

�-�C�8�9�H�9�F�A�=�B�9�H�<�9�D�C�F�H�B�5�A�9�=�B�&�=�B�I�L�	�H�M�D�9ls /dev/ ttyACM* ���-�<�9�D�C�F�H�B�5�A�9�K�=�@�@�6�9�C�B�9�C�:�H�<�9�8�9�J�=�7�9�G�@�=�G�H�9�8�H�<�9�F�9��
�$�:�H�<�9�F�9�5�F�9�C�B�@�M�H�K�C�D�C�F�H�G�	�H�<�9�B�H�<�9�.�,���
�H�C�
�-�-�&�
�G�9�F�=�5�@�5�8�5�D�H�9�F�K�=�@�@�6�9/dev/ttyACM1 ���5�B�8�H�<�9�D�F�C�;�F�5�A�A�=�B�;�D�C�F�H
�K�=�@�@�6�9/dev/ttyACM0 �����$�:�M�C�I�G�9�9�A�C�F�9�H�<�5�B�H�K�C�D�C�F�H�G�	�H�<�9�B�M�C�I�G�<�C�I�@�8�@�C�C�?�5�H�H�<�9�C�I�H�D�I�H�:�F�C�Admesg �K�<�9�B�M�C�I
�D�@�I�;�=�B�H�<�9�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�H�C�G�9�9�K�<�=�7�<�H�K�C�D�C�F�H�G�5�F�9�7�F�9�5�H�9�8���H�<�9�G�9�7�C�B�8�D�C�F�H�=�G�H�<�9�.�,���
�H�C�
�-�-�&�
�G�9�F�=�5�@
�5�8�5�D�H�9�F�� �$�B�&�=�B�I�L�	�H�<�9�D�C�F�H�B�5�A�9�8�9�D�9�B�8�G�C�B�<�C�K�A�5�B�M�C�H�<�9�F�8�9�J�=�7�9�G�5�F�9�I�G�=�B�;�H�<�9�.�,�� ������ �����' �8�F�=�J�9�F�H�C
�7�F�9�5�H�9���J�=�F�H�I�5�@���G�9�F�=�5�@���D�C�F�H�G���5�H���H�<�9���H�=�A�9���H�<�9���.�,�������/�+���*�F�C�;�F�5�A�A�9�F���=�G���D�@�I�;�;�9�8���=�B��

The USB AVR ProgrammerÕs two serial ports in
Linux.

���:�H�9�F���8�9�H�9�F�A�=�B�=�B�;���H�<�9���D�C�F�H���B�5�A�9�	���M�C�I���7�5�B���I�G�9���5�B�M���G�9�F�=�5�@���D�C�F�H���G�C�:�H�K�5�F�9���H�C���7�C�A�A�I�B�=�7�5�H�9���C�B���H�<�5�H���D�C�F�H��

�-�<�9�F�9�5�F�9�A�5�B�M�:�F�9�9�H�9�F�A�=�B�5�@�D�F�C�;�F�5�A�G�5�J�5�=�@�5�6�@�9�	�=�B�7�@�I�8�=�B�;PuTTY [http://www .chiark.greenend.org.uk/~sgtatham/

putty/] ���0�=�B�8�C�K�G�C�F�&�=�B�I�L���	Tera Term [http://hp.vector.co.jp/authors/VA002416/teraterm.html] ���0�=�B�8�C�K�G���	�5�B�8Br@y
Terminal [http://braypp.googlepages.com/terminal] ���0�=�B�8�C�K�G�������8�J�5�B�7�9�8�I�G�9�F�G�8�9�J�9�@�C�D�=�B�;�G�7�F�=�D�H�9�8�5�D�D�@�=�7�5�H�=�C�B�G�A�5�M
�D�F�9�:�9�F�H�<�9�:�F�9�9�H�9�F�A�=�B�5�@�D�F�C�;�F�5�Akermit [http://www .columbia.edu/kermit/] �� �-�C�I�G�9�5�B�M�C�:�H�<�9�G�9�H�9�F�A�=�B�5�@�D�F�C�;�F�5�A�G
�K�=�H�<�H�<�9�.�,���
�H�C�
�-�-�&�
�G�9�F�=�5�@�5�8�5�D�H�9�F�	 �M�C�I�A�I�G�H�G�D�9�7�=�:�M�H�<�9�D�C�F�H�B�5�A�9�8�9�H�9�F�A�=�B�9�8�5�6�C�J�9�5�B�8�M�C�I�F�8�9�G�=�F�9�8�6�5�I�8
�F�5�H�9���-�<�9�7�<�5�F�5�7�H�9�F�G�M�C�I�H�M�D�9�K�=�@�@�6�9�H�F�5�B�G�A�=�H�H�9�8�C�B�H�<�9�D�F�C�;�F�5�A�A�9�F�V�GTX �@�=�B�9�����M�H�9�G�F�9�7�9�=�J�9�8�6�M�H�<�9�D�F�C�;�F�5�A�A�9�F
�C�B���H�<�9RX �@�=�B�9���K�=�@�@���6�9���8�=�G�D�@�5�M�9�8���C�B���H�<�9���G�7�F�9�9�B���6�M���H�<�9���H�9�F�A�=�B�5�@���D�F�C�;�F�5�A��
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PuTTY is a free Windows terminal program that can send and receive bytes on a
serial port.

�$�:�M�C�I�B�9�9�8�H�C�G�9�B�8�5�B�8�F�9�7�9�=�J�9�B�C�B�
���,���$�$�6�M�H�9�G�	�M�C�I�7�5�B�I�G�9�H�<�9Pololu Serial Transmitter Utility for
Windows [http://www .pololu.com/docs/0J23]��

�2�C�I�7�5�B�5�@�G�C�K�F�=�H�9�5�7�C�A�D�I�H�9�F�D�F�C�;�F�5�A�H�C�I�G�9�H�<�9�G�9�F�=�5�@�D�C�F�H���-�<�9�:�F�9�9�@�M�5�J�5�=�@�5�6�@�9�'�=�7�F�C�G�C�:�H���(� �- �:�F�5�A�9�K�C�F�?
�7�C�B�H�5�=�B�G�5SerialPort�7�@�5�G�G�H�<�5�H�A�5�?�9�G�=�H�9�5�G�M�H�C�F�9�5�8�5�B�8�K�F�=�H�9�6�M�H�9�G�:�F�C�A�5�G�9�F�=�5�@�D�C�F�H���#�9�F�9�=�G�G�C�A�9�9�L�5�A�D�@�9����
���(� �-���7�C�8�9���H�<�5�H���I�G�9�G���5���G�9�F�=�5�@���D�C�F�H��

// Choose the port name and the baud rate.
System.IO.Ports.SerialPort port = new System.IO.Ports.SerialPort("COM4", 115200);

// Connect to the port.
port.Open();

// Transmit two bytes on the TX line: 1, 2
port.Write(new byte[]{1, 2}, 0, 2);

// Wait for a byte to be received on the RX line.
int response = port.ReadByte();

// Show the user what byte was received.
MessageBox.Show("Received byte: " + response);

// Disconnect from the port so that other programs can use it.
port.Close();

6.a.Communicating via the Serial Control Lines

�!�=�F�A�K�5�F�9�J�9�F�G�=�C�B1.04���F�9�@�9�5�G�9�8�C�B���D�F�=�@�����H�<�	���
������ �:�=�L�9�G�5�D�F�C�6�@�9�A�K�=�H�<�H�<�9�+�-�, �5�B�8���-�+ �7�C�B�H�F�C�@
�G�=�;�B�5�@�C�I�H�D�I�H�G���$�:�M�C�I�K�5�B�H�H�C�I�G�9�H�<�C�G�9�C�I�H�D�I�H�G�	�M�C�I�G�<�C�I�@�8�I�D�;�F�5�8�9�M�C�I�F�:�=�F�A�K�5�F�9�H�C�J�9�F�G�=�C�B�����
����
�*�@�9�5�G�9���G�9�9Section 9�:�C�F���=�B�:�C�F�A�5�H�=�C�B���5�6�C�I�H���I�D�;�F�5�8�=�B�;���M�C�I�F���:�=�F�A�K�5�F�9��

�!�=�F�A�K�5�F�9�J�9�F�G�=�C�B1.03 ���F�9�@�9�5�G�9�8�C�B���9�7�9�A�6�9�F�����B�8�	���
���
�� �=�B�J�9�F�H�G�H�<�9�-�-�&�G�9�F�=�5�@�D�C�F�H�V�G�7�C�B�H�F�C�@
�G�=�;�B�5�@�G�G�C�H�<�5�H�
 �/ �7�C�F�F�9�G�D�C�B�8�G�H�C�� �5�B�8�� �/ �7�C�F�F�9�G�D�C�B�8�G�H�C�
�	 �A�5�?�=�B�;�=�H�7�C�B�G�=�G�H�9�B�H�K�=�H�<�C�H�<�9�F
�.�,���
�H�C�
�-�-�&�
�G�9�F�=�5�@���5�8�5�D�H�9�F�G�����*�F�=�C�F���H�C���J�9�F�G�=�C�B�������
���	���H�<�9���C�D�D�C�G�=�H�9���7�C�B�J�9�B�H�=�C�B���K�5�G���I�G�9�8��

�$�B�5�8�8�=�H�=�C�B�H�C�H�F�5�B�G�A�=�H�H�=�B�;�6�M�H�9�G�C�B�H�<�9TX �@�=�B�9�5�B�8�F�9�7�9�=�J�=�B�;�6�M�H�9�G�C�B�H�<�9RX �@�=�B�9�	�H�<�9�.�,���
�H�C�
�-�-�&�
�G�9�F�=�5�@�5�8�5�D�H�9�F
�7�5�B�I�G�9�D�F�C�;�F�5�A�A�9�F�D�=�B�GA �5�B�8B �5�G�G�9�F�=�5�@�<�5�B�8�G�<�5�?�=�B�;�@�=�B�9�G�C�:�M�C�I�F�7�<�C�C�G�=�B�;��� �5�7�<�D�=�B�7�5�B�6�9�7�C�B�:�=�;�I�F�9�8�5�G
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�5�B�=�B�D�I�H�C�F�5�B�C�I�H�D�I�H�6�M�=�8�9�B�H�=�:�M�=�B�;�=�H�K�=�H�<�5�G�9�F�=�5�@�<�5�B�8�G�<�5�?�=�B�;�@�=�B�9���-�<�9�H�5�6�@�9�6�9�@�C�K�G�<�C�K�G�K�<�=�7�<�<�5�B�8�G�<�5�?�=�B�;
�@�=�B�9�G���5�F�9���5�J�5�=�@�5�6�@�9�������-�,���=�G���B�C�H���5�J�5�=�@�5�6�@�9���6�9�7�5�I�G�9���H�<�9�F�9���=�G���B�C���D�F�C�J�=�G�=�C�B���:�C�F���=�H���=�B���H�<�9���.�,�����������������'���G�I�6�7�@�5�G�G����

Dir ection Name .NET System.IO.Ports.SerialPort member

�)�I�H�D�I�H ���-�+ ���H�F� �B�5�6�@�9

�)�I�H�D�I�H �+�-�, �+�H�G� �B�5�6�@�9

�$�B�D�I�H ���� �����#�C�@�8�=�B�;

�$�B�D�I�H ���,�+ ���G�F�#�C�@�8�=�B�;

�$�B�D�I�H �+�$ �(����

���M�8�9�:�5�I�@�H�	�D�=�B�G�� �5�B�8�� �5�F�9�<�=�;�<�
�=�A�D�9�8�5�B�7�9�=�B�D�I�H�G�H�<�5�H�5�F�9�B�C�H�=�8�9�B�H�=�:�=�9�8�K�=�H�<�5�B�M�<�5�B�8�G�<�5�?�=�B�;�@�=�B�9���-�C�I�G�9
�D�=�B�G�� �5�B�8���C�F���	 �M�C�I�A�I�G�H�7�C�B�:�=�;�I�F�9�H�<�9�A�H�C�6�9�G�9�F�=�5�@�<�5�B�8�G�<�5�?�=�B�;�@�=�B�9�G�I�G�=�B�;�H�<�9�*�C�@�C�@�I�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F
���C�B�:�=�;�I�F�5�H�=�C�B���.�H�=�@�=�H�M�����G�9�9Section 3.e�������-�<�9���D�F�C�;�F�5�A�A�9�F���G�H�C�F�9�G���H�<�9���7�C�B�:�=�;�I�F�5�H�=�C�B���=�B���D�9�F�G�=�G�H�9�B�H���A�9�A�C�F�M��

Pins A and B can be identified with serial handshaking lines using the Pololu USB AVR
Programmer Configuration Utility.

���:�H�9�F�M�C�I�F�<�5�J�9�5�G�G�C�7�=�5�H�9�8�D�=�B�G�� �5�B�8���C�F�� �K�=�H�<�G�9�F�=�5�@�<�5�B�8�G�<�5�?�=�B�;�@�=�B�9�G�	�M�C�I�7�5�B�H�5�?�9�5�8�J�5�B�H�5�;�9�C�:�H�<�9�$���)
�7�5�D�5�6�=�@�=�H�=�9�G�C�:�� �5�B�8���� �!�C�F�=�B�D�I�H�@�=�B�9�G�	�H�<�=�G�A�9�5�B�G�M�C�I�7�5�B�;�9�H�5�8�=�;�=�H�5�@�F�9�5�8�=�B�;�C�:�H�<�9�J�C�@�H�5�;�9�C�B�H�<�9�@�=�B�9�C�J�9�F
�.�,���� �!�C�F�C�I�H�D�I�H�@�=�B�9�G�	�H�<�=�G�A�9�5�B�G�M�C�I�7�5�B�G�9�H�H�<�9�J�C�@�H�5�;�9�C�B�H�<�9�@�=�B�9�C�J�9�F�.�,���� �� �J�C�@�H�5�;�9�C�:�
 �/ �7�C�F�F�9�G�D�C�B�8�G�H�C
�5���@�C�;�=�7�5�@�����	���K�<�=�@�9���5���J�C�@�H�5�;�9���C�:�������/���7�C�F�F�9�G�D�C�B�8�G���H�C���5���@�C�;�=�7�5�@���
��
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�!�C�F�9�L�5�A�D�@�9�	�=�:�M�C�I�K�5�B�H�9�8�H�C�7�C�B�B�9�7�H�M�C�I�F�*�C�@�C�@�I�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F�H�C�5�B�� �/�+ �F�I�B�B�=�B�;�H�<�9���F�8�I�=�B�C
�6�C�C�H�@�C�5�8�9�F�	 �M�C�I�7�C�I�@�8�7�C�B�:�=�;�I�F�9�D�=�B�� �H�C�6�9���-�+ �5�B�8�H�<�9�B�7�C�B�B�9�7�H�D�=�B�� �H�C�H�<�9�� �/�+�V�G�F�9�G�9�H�@�=�B�9���0�<�9�B�H�<�9
���F�8�I�=�B�C���G�C�:�H�K�5�F�9���G�9�H�G�����-�+���H�C�����	���H�<�9���D�F�C�;�F�5�A�A�9�F���K�=�@�@���8�F�=�J�9���H�<�9���@�=�B�9�������@�C�K�	���K�<�=�7�<���D�I�H�G���H�<�9�����/�+���=�B���F�9�G�9�H���A�C�8�9��

�2�C�I�7�5�B�F�9�5�8�=�B�D�I�H�@�=�B�9�G�5�B�8���C�F�G�9�H�C�I�H�D�I�H�@�=�B�9�G�6�M�9�=�H�<�9�F�I�G�=�B�;�5�H�9�F�A�=�B�5�@�D�F�C�;�F�5�A�H�<�5�H�G�I�D�D�C�F�H�G�7�C�B�H�F�C�@�G�=�;�B�5�@�G
���G�I�7�<�5�GBray Terminal [http://braypp.googlepages.com/terminal] �� �C�F�6�M�K�F�=�H�=�B�;�5�7�C�A�D�I�H�9�F�D�F�C�;�F�5�A���-�<�9�'�=�7�F�C�G�C�:�H
���(� �- �:�F�5�A�9�K�C�F�?�=�G�:�F�9�9�H�C�I�G�9�5�B�8�=�H�7�C�B�H�5�=�B�G�5SerialPort�7�@�5�G�G�H�<�5�H�A�5�?�9�G�=�H�9�5�G�M�H�C�F�9�5�8�5�B�8�K�F�=�H�9�6�M�H�9�G�:�F�C�A�5
�G�9�F�=�5�@�D�C�F�H�5�G�K�9�@�@�5�G�G�9�H�5�B�8�F�9�5�8�H�<�9�7�C�B�H�F�C�@�G�=�;�B�5�@�G���#�9�F�9�=�G�G�C�A�9�9�L�5�A�D�@�9���� ���(� �- �7�C�8�9�H�<�5�H�I�G�9�G�5�G�9�F�=�5�@�D�C�F�H
�=�B���H�<�=�G���K�5�M��

// Choose the port name and the baud rate.
System.IO.Ports.SerialPort port = new System.IO.Ports.SerialPort("COM4", 115200);

// Connect to the port.
port.Open();

// Assuming that line A is identified with RTS, and your firmware version is 1.04
// or greater, this drives line A low (0 V).
port.RtsEnable = true;

// Assuming that line B is identified with DSR, and your firmware version is 1.03
// or greater, this takes an inverted digital reading of line B.
if (port.DsrHolding)
{

MessageBox.Show("Line B is low.");
}
else
{

MessageBox.Show("Line B is high.");
}

// Disconnect from the port so that other programs can use it.
port.Close();

�0�<�9�B�H�<�9�,�&�)�
�G�7�C�D�9�:�9�5�H�I�F�9�=�G�9�B�5�6�@�9�8�	�=�H�5�G�G�I�A�9�G�7�C�B�H�F�C�@�C�:�D�=�B�G�� �5�B�8�� �5�B�8�I�G�9�G�H�<�9�A
�5�G�5�B�5�@�C�;�=�B�D�I�H�G���C�F�8�=�;�=�H�5�@�C�I�H�D�I�H�G�7�C�B�H�F�C�@�@�9�8�6�M�H�<�9�,�&�)�
�G�7�C�D�9�5�D�D�@�=�7�5�H�=�C�B�����*�=�B�G�� �5�B�8��
�H�9�A�D�C�F�5�F�=�@�M�@�C�G�9�H�<�9�=�F�G�9�F�=�5�@�<�5�B�8�G�<�5�?�=�B�;�@�=�B�9�5�G�G�C�7�=�5�H�=�C�B�G�K�<�=�@�9�H�<�9�,�&�)�
�G�7�C�D�9�=�G�5�7�H�=�J�9�	�6�I�H�H�<�9�G�9
�5�G�G�C�7�=�5�H�=�C�B�G�5�F�9�F�9�G�H�C�F�9�8�C�B�7�9�H�<�9�,�&�)�
�G�7�C�D�9�=�G�8�=�G�5�6�@�9�8���2�C�I�7�5�B�8�=�G�5�6�@�9�H�<�9�,�&�)�
�G�7�C�D�9�J�=�5�H�<�9
�,�&�)�
�G�7�C�D�9���5�D�D�@�=�7�5�H�=�C�B���C�F���6�M���I�B�D�@�I�;�;�=�B�;���H�<�9���D�F�C�;�F�5�A�A�9�F���5�B�8���D�@�I�;�;�=�B�;���=�H���6�5�7�?���=�B��
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7. Measuring Voltages Using the SLO-scope
�� �G�9�7�C�B�8�6�C�B�I�G�:�9�5�H�I�F�9�C�:�H�<�9�*�C�@�C�@�I�.�,�� �� �/�+ �D�F�C�;�F�5�A�A�9�F�=�G�H�<�9�G�9�J�9�F�9�@�M�@�=�A�=�H�9�8�C�G�7�=�@�@�C�G�7�C�D�9���,�&�)�
�G�7�C�D�9���	
�K�<�=�7�<�I�G�9�G�@�=�B�9�GA �5�B�8B �5�G�=�B�D�I�H�G�H�C�A�9�5�G�I�F�9�-�-�&�
�@�9�J�9�@�J�C�@�H�5�;�9�G�5�H�5�G�5�A�D�@�9�F�5�H�9�C�:�I�D�H�C���
 �?�#�N���-�<�9�,�&�)�

�G�7�C�D�9���<�5�G���H�K�C���C�D�9�F�5�H�=�B�;���A�C�8�9�G��

�P �-�K�C�����
�6�=�H���5�B�5�@�C�;���7�<�5�B�B�9�@�G���G�5�A�D�@�=�B�;���5�H�����
���?�#�N

�P �)�B�9�����
�6�=�H���5�B�5�@�C�;���7�<�5�B�B�9�@�����������5�B�8���C�B�9���8�=�;�=�H�5�@���7�<�5�B�B�9�@�����������G�5�A�D�@�=�B�;���5�H�����
���?�#�N

�-�<�9�,�&�)�
�G�7�C�D�9�7�5�B�A�9�5�G�I�F�9�J�C�@�H�5�;�9�G�6�9�H�K�9�9�B�;�F�C�I�B�8�5�B�8�5�D�D�F�C�L�=�A�5�H�9�@�M�� �/ ���8�9�D�9�B�8�=�B�;�C�B�M�C�I�F�7�C�A�D�I�H�9�F�V�G
�.�,�� �6�I�G�J�C�@�H�5�;�9�����M�C�I�7�5�B�A�9�5�G�I�F�9�<�=�;�<�9�F�J�C�@�H�5�;�9�G�6�M�D�5�G�G�=�B�;�H�<�9�A�H�<�F�C�I�;�<�5�B�9�L�H�9�F�B�5�@�J�C�@�H�5�;�9�8�=�J�=�8�9�F�6�9�:�C�F�9
�7�C�B�B�9�7�H�=�B�;�H�<�9�A�H�C�H�<�9�D�F�C�;�F�5�A�A�9�F���-�<�9�:�C�@�@�C�K�=�B�;�G�7�<�9�A�5�H�=�7�G�<�C�K�G�5�;�9�B�9�F�5�@�J�C�@�H�5�;�9�8�=�J�=�8�9�F�7�=�F�7�I�=�H�H�<�5�H�7�5�B�6�9
�I�G�9�8���H�C���G�7�5�@�9���8�C�K�B���5�B���=�B�D�I�H���G�=�;�B�5�@���H�C���H�<�9���,�&�)�
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Installing and Runing the Pololu SLO-scope Application
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�� �D�F�C�>�9�7�H��SLO-scope client C# source code
[http://www .pololu.com/file/download/sloscope_client_100330.zip?file_id=0J335](56k zip)

Using the Pololu SLO-scope Application
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Pololu SLO-scope client for Windows.
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8. Troubleshooting
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If the computer fails to connect to the programmer:
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If the pr ogrammer has problems connecting to the target AVR:

�P �-�<�9�A�C�G�H�7�C�A�A�C�B�7�5�I�G�9�:�C�F�H�<�=�G�D�F�C�6�@�9�A�=�G�5�B�=�B�7�C�F�F�9�7�H�7�C�B�B�9�7�H�=�C�B�6�9�H�K�9�9�B�M�C�I�F�D�F�C�;�F�5�A�A�9�F�5�B�8�M�C�I�F
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If /dev/ttyACM0 or /dev/ttyACM1 do not exist in Linux:

�P �-�F�M���7�@�C�G�=�B�;���5�@�@���D�F�C�;�F�5�A�G���I�G�=�B�;���H�<�9���D�F�C�;�F�5�A�A�9�F�	���I�B�D�@�I�;�;�=�B�;���H�<�9���D�F�C�;�F�5�A�A�9�F�	���5�B�8���D�@�I�;�;�=�B�;���=�H���6�5�7�?���=�B��

�P �$�:�H�<�9�D�F�C�;�F�5�A�A�9�F�=�G�7�C�B�B�9�7�H�9�8�	�H�<�9lsusb �7�C�A�A�5�B�8�G�<�C�I�@�8�C�I�H�D�I�H�5�@�=�B�9�@�=�?�9�H�<�=�G���H�<�9�=�A�D�C�F�H�5�B�H�H�<�=�B�;�=�G
�H�<�91ffb:0081����
Bus 002 Device 002: ID 1ffb:0081

�P �$�:�H�<�9������ �����' �8�F�=�J�9�F�8�9�H�9�7�H�9�8�H�<�9�D�F�C�;�F�5�A�A�9�F�K�<�9�B�=�H�K�5�G�D�@�I�;�;�9�8�=�B�	�H�<�9�B�H�<�9dmesg �7�C�A�A�5�B�8
�G�<�C�I�@�8���<�5�J�9���G�C�A�9���C�I�H�D�I�H���@�=�?�9���H�<�=�G��
[   26.378771] /build/buildd/linux-2.6.24/drivers/usb/class/cdc-acm.c: This
device cannot do calls on its own. It is no modem.
[   26.380858] cdc_acm 2-1:1.0: ttyACM0: USB ACM device
[   26.413512] /build/buildd/linux-2.6.24/drivers/usb/class/cdc-acm.c: This
device cannot do calls on its own. It is no modem.
[   26.413542] cdc_acm 2-1:1.2: ttyACM1: USB ACM device
[   26.421314] usbcore: registered new interface driver cdc_acm
[   26.421333] /build/buildd/linux-2.6.24/drivers/usb/class/cdc-acm.c: v0.25:USB
Abstract Control Model driver for USB modems and ISDN adapters

�P �$�:�H�<�9������ �����' �8�F�=�J�9�F�=�G�5�G�G�C�7�=�5�H�9�8�K�=�H�<�6�C�H�<�G�9�F�=�5�@�D�C�F�H�G�C�:�H�<�9�D�F�C�;�F�5�A�A�9�F�	�H�<�9�B�H�<�9/dev/ bus/ usb/

devices �:�=�@�9���C�F/proc/ bus/ usb/ devices �� �G�<�C�I�@�8�<�5�J�9�5�;�F�C�I�D�C�:�@�=�B�9�G�@�=�?�9�H�<�=�G���H�<�9�=�A�D�C�F�H�5�B�H�H�<�=�B�;�=�G�H�<�5�H
Driver=cdc_acm�G�<�C�I�@�8���5�D�D�9�5�F���=�B���:�C�I�F���D�@�5�7�9�G����
T:  Bus=02 Lev=01 Prnt=01 Port=00 Cnt=01 Dev#=  2 Spd=12  MxCh= 0
D:  Ver= 2.00 Cls=ef(unk. ) Sub=02 Prot=01 MxPS= 8 #Cfgs=  1
P:  Vendor=1ffb ProdID=0081 Rev= 0.01
S:  Manufacturer=Pololu Corporation
S:  Product=Pololu USB AVR Programmer
S:  SerialNumber=00000005
C:* #Ifs= 5 Cfg#= 1 Atr=80 MxPwr=100mA
A:  FirstIf#= 0 IfCount= 2 Cls=02(comm.) Sub=02 Prot=01
A:  FirstIf#= 2 IfCount= 2 Cls=02(comm.) Sub=02 Prot=01
I:* If#= 0 Alt= 0 #EPs= 1 Cls=02(comm.) Sub=02 Prot=01 Driver=cdc_acm
E:  Ad=81(I) Atr=03(Int.) MxPS=  10 Ivl=1ms
I:* If#= 1 Alt= 0 #EPs= 2 Cls=0a(data ) Sub=00 Prot=00 Driver=cdc_acm
E:  Ad=02(O) Atr=02(Bulk) MxPS=   8 Ivl=0ms
E:  Ad=82(I) Atr=02(Bulk) MxPS=   8 Ivl=0ms
I:* If#= 2 Alt= 0 #EPs= 1 Cls=02(comm.) Sub=02 Prot=01 Driver=cdc_acm
E:  Ad=83(I) Atr=03(Int.) MxPS=  10 Ivl=1ms
I:* If#= 3 Alt= 0 #EPs= 2 Cls=0a(data ) Sub=00 Prot=00 Driver=cdc_acm
E:  Ad=04(O) Atr=02(Bulk) MxPS=   8 Ivl=0ms
E:  Ad=84(I) Atr=02(Bulk) MxPS=   8 Ivl=0ms
I:* If#= 4 Alt= 0 #EPs= 1 Cls=ff(vend.) Sub=01 Prot=01 Driver=(none)
E:  Ad=85(I) Atr=03(Int.) MxPS=  22 Ivl=1ms

�-�F�M���7�C�A�D�5�F�=�B�;���H�<�9���C�I�H�D�I�H�G���C�B���M�C�I�F���G�M�G�H�9�A���H�C���H�<�9���C�I�H�D�I�H�G���5�6�C�J�9���H�C���8�9�H�9�F�A�=�B�9���K�<�5�H���K�9�B�H���K�F�C�B�;��
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Still need help?

�$�:���B�C�B�9���C�:���H�<�9���5�6�C�J�9���H�F�C�I�6�@�9�G�<�C�C�H�=�B�;���G�I�;�;�9�G�H�=�C�B�G���<�9�@�D�	���D�@�9�5�G�9contact us[http://www .pololu.com/contact]�:�C�F���G�I�D�D�C�F�H��
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9. Upgrading Firmwar e
�-�<�9�D�F�C�;�F�5�A�H�<�5�H�F�I�B�G�C�B�H�<�9�.�,�� �� �/�+ �*�F�C�;�F�5�A�A�9�F���H�<�9�:�=�F�A�K�5�F�9���7�5�B�6�9�I�D�;�F�5�8�9�8�K�=�H�<�6�I�;�:�=�L�9�G�C�F�B�9�K
�:�9�5�H�I�F�9�G��

Firmwar e Versions

�P Version 1.00�	�F�9�@�9�5�G�9�8���
�
���
�
���
�
�����-�<�=�G�=�G�H�<�9�C�F�=�;�=�B�5�@�:�=�F�A�K�5�F�9�:�C�F�H�<�9�D�F�C�;�F�5�A�A�9�F�����@�@�D�F�C�;�F�5�A�A�9�F�G
�H�<�5�H���G�<�=�D�D�9�8���6�9�:�C�F�9�����
�
���
�����
�������K�9�F�9���G�<�=�D�D�9�8���K�=�H�<���H�<�=�G���J�9�F�G�=�C�B��

�P Version 1.01�	�F�9�@�9�5�G�9�8�C�B���
�
���
�����
�������-�<�=�G�J�9�F�G�=�C�B�7�C�B�H�5�=�B�G�H�K�C�6�I�;�:�=�L�9�G�F�9�@�5�H�9�8�H�C�H�<�9�D�F�C�;�F�5�A�A�9�F�V�G
�-�-�&���G�9�F�=�5�@���D�C�F�H��

�P Version1.03�	�F�9�@�9�5�G�9�8�C�B���
���
�
�����
�������-�<�=�G�:�=�F�A�K�5�F�9�J�9�F�G�=�C�B�=�B�J�9�F�H�G�H�<�9�-�-�&�G�9�F�=�5�@�D�C�F�H�V�G�7�C�B�H�F�C�@�G�=�;�B�5�@�G
�G�C���H�<�5�H���
�/���7�C�F�F�9�G�D�C�B�8�G���H�C�������5�B�8�����/���7�C�F�F�9�G�D�C�B�8�G���H�C���
��

�P Version1.04�	�F�9�@�9�5�G�9�8�C�B���
�����
�
���
�������-�<�=�G�:�=�F�A�K�5�F�9�J�9�F�G�=�C�B�:�=�L�9�G�5�6�I�;�K�<�9�F�9�=�:�H�<�9�G�I�A�C�:�H�<�9�A�=�B�=�A�I�A
�A�9�5�G�I�F�9�8�H�5�F�;�9�H�/���� �5�B�8�H�<�9�A�5�L�=�A�I�A�5�@�@�C�K�9�8�F�5�B�;�9�C�:�H�<�9�H�5�F�;�9�H�/���� �9�L�7�9�9�8�G�������
 �A�/�	�H�<�9�D�F�C�;�F�5�A�A�9�F
�K�=�@�@�=�B�7�C�F�F�9�7�H�@�M�H�<�=�B�?�H�<�5�H�H�<�9�� �/�+ �=�G�B�C�H�D�F�C�D�9�F�@�M�D�C�K�9�F�9�8�5�B�8�F�9�:�I�G�9�H�C�D�F�C�;�F�5�A�=�H���-�<�=�G�J�9�F�G�=�C�B�5�@�G�C�:�=�L�9�G
�5���D�F�C�6�@�9�A���K�=�H�<���H�<�9���C�D�H�=�C�B�5�@���+�-�,���5�B�8�����-�+���7�C�B�H�F�C�@���G�=�;�B�5�@���C�I�H�D�I�H�G���C�B���H�<�9�������5�B�8�������@�=�B�9�G��

�P Version1.05�	�F�9�@�9�5�G�9�8�C�B���
�����
�
���
�
�����-�<�=�G�:�=�F�A�K�5�F�9�J�9�F�G�=�C�B�5�8�8�G�G�I�D�D�C�F�H�:�C�F�� �/�+�G�K�=�H�<������ �%���C�:�:�@�5�G�<
�A�9�A�C�F�M���5�B�8���=�B�7�F�9�5�G�9�G���H�<�9���D�F�C�;�F�5�A�A�=�B�;���H�=�A�9�C�I�H���D�9�F�=�C�8���:�F�C�A�������
�A�G���H�C�������
�
�A�G��

�P Version1.06�	�F�9�@�9�5�G�9�8�C�B���
�����
�
���
�������-�<�=�G�:�=�F�A�K�5�F�9�J�9�F�G�=�C�B�5�8�8�G�G�I�D�D�C�F�H�:�C�F�� �/�+ �,�H�I�8�=�C�� �6�M�7�<�5�B�;�=�B�;
�H�<�9���D�F�C�;�F�5�A�A�9�F�V�G���G�=�;�B�5�H�I�F�9���:�F�C�A���T���/�+�$�,�*�4���U���H�C���T�,�-�%���
�
�4���U��

Note: �0�9 �<�5�J�9�G�<�=�D�D�9�8�D�F�C�;�F�5�A�A�9�F�G�K�=�H�<�:�=�F�A�K�5�F�9�J�9�F�G�=�C�B�����
�� �:�C�F�C�J�9�F�5 �M�9�5�F�B�C�K�	 �5�B�8
�7�C�B�H�=�B�I�9�H�C�G�<�=�D�H�<�5�H�J�9�F�G�=�C�B���-�<�9�:�=�L�9�G�7�C�B�H�5�=�B�9�8�=�B�H�<�9�@�5�H�9�F�J�9�F�G�=�C�B�G�5�F�9not �9�G�G�9�B�H�=�5�@�:�C�F�� �/�+
�D�F�C�;�F�5�A�A�=�B�;���9�L�7�9�D�H�K�=�H�<�� �/�+ �,�H�I�8�=�C�����	�I�G�=�B�;�H�<�9�-�-�&�G�9�F�=�5�@�D�C�F�H�V�G�+�1�5�B�8�-�1 �@�=�B�9�G�	�C�F�I�G�=�B�;
�H�<�9�,�&�)�
�G�7�C�D�9���$�:�M�C�I�<�5�J�9�H�F�C�I�6�@�9�I�G�=�B�;�5�@�5�H�9�F�J�9�F�G�=�C�B�	�D�@�9�5�G�9�H�F�M�8�C�K�B�;�F�5�8�=�B�;�H�C�J�9�F�G�=�C�B�����
��
�5�B�8contact [http://www .pololu.com/docs/0J36/2]�I�G��

Special Modified Firmware Versions

�-�<�9�G�9�G�D�9�7�=�5�@�A�C�8�=�:�=�9�8�J�9�F�G�=�C�B�G�C�:�H�<�9�:�=�F�A�K�5�F�9�A�5�?�9�H�<�9�D�F�C�;�F�5�A�A�9�F�5�D�D�9�5�F�5�G�5�G�=�B�;�@�9�J�=�F�H�I�5�@���)�' �D�C�F�H
�=�B�G�H�9�5�8�C�:�5�7�C�A�D�C�G�=�H�9�8�9�J�=�7�9�K�=�H�<�H�K�C�J�=�F�H�I�5�@���)�' �D�C�F�H�G�5�B�8�5�B�5�H�=�J�9�.�,�� �=�B�H�9�F�:�5�7�9���-�<�9�G�9�J�9�F�G�=�C�B�G�C�:�H�<�9
�:�=�F�A�K�5�F�9�8�C�B�C�H�G�I�D�D�C�F�H�H�<�9�-�-�& �G�9�F�=�5�@�D�C�F�H�	�H�<�9�,�&�)�
�G�7�C�D�9�	�C�F�H�<�9�7�C�B�:�=�;�I�F�5�H�=�C�B�I�H�=�@�=�H�M�� �-�<�9�G�9�J�9�F�G�=�C�B�G�5�F�9
�D�F�C�J�=�8�9�8���H�C���G�I�D�D�C�F�H���'�5�7���)�,���1��

�P SpecialModified Version 1.01nc�	�F�9�@�9�5�G�9�8���
���
�
�����
�����-�<�=�G�J�9�F�G�=�C�B�=�G�6�5�G�9�8�C�B�H�<�9�G�H�5�B�8�5�F�8�:�=�F�A�K�5�F�9
�J�9�F�G�=�C�B�������
����

�P SpecialModified Version 1.02nc�	�F�9�@�9�5�G�9�8���
���
�
�����
�������-�<�=�G�J�9�F�G�=�C�B�=�G�J�9�F�M�G�=�A�=�@�5�F�H�C�����
���B�7�6�I�H�=�H�<�5�G
�=�A�D�F�C�J�9�8���G�I�D�D�C�F�H���:�C�F���C�@�8�9�F���J�9�F�G�=�C�B�G���C�:���'�5�7���)�,���1��

�P SpecialModified Version 1.06nc�	�F�9�@�9�5�G�9�8���
�����
�
���
�������-�<�=�G�J�9�F�G�=�C�B�=�G�6�5�G�9�8�C�B�H�<�9�G�H�5�B�8�5�F�8�:�=�F�A�K�5�F�9
�J�9�F�G�=�C�B�������
����

Determining your firmwar e version

�2�C�I���7�5�B���8�9�H�9�F�A�=�B�9���H�<�9���:�=�F�A�K�5�F�9���J�9�F�G�=�C�B���6�M���:�C�@�@�C�K�=�B�;���H�<�9���G�H�9�D�G���6�9�@�C�K��

To determine the programmerÕs revision code in Windows: �$�:�M�C�I�C�B�@�M�G�9�9�C�B�9�9�B�H�F�M�:�C�F�H�<�9�D�F�C�;�F�5�A�A�9�F
�=�B�M�C�I�F���9�J�=�7�9�'�5�B�5�;�9�F�	 �H�<�9�B�M�C�I�<�5�J�9�5�G�D�9�7�=�5�@�A�C�8�=�:�=�9�8�:�=�F�A�K�5�F�9�J�9�F�G�=�C�B���$�:�M�C�I�G�9�9�A�I�@�H�=�D�@�9�9�B�H�F�=�9�G�:�C�F
�H�<�9�D�F�C�;�F�5�A�A�9�F�	�H�<�9�B�M�C�I�<�5�J�9�C�B�9�C�:�H�<�9�G�H�5�B�8�5�F�8�:�=�F�A�K�5�F�9�J�9�F�G�=�C�B�G�5�B�8�M�C�I�7�5�B�8�9�H�9�F�A�=�B�9�H�<�9�9�L�5�7�H�J�9�F�G�=�C�B
�B�I�A�6�9�F���6�M���:�C�@�@�C�K�=�B�;���H�<�9�G�9���G�H�9�D�G��
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���� ���C�I�6�@�9���7�@�=�7�?���C�B���H�<�9���T�*�C�@�C�@�I���.�,�������/�+���*�F�C�;�F�5�A�A�9�F�U���9�B�H�F�M���=�B���H�<�9���T�*�C�@�C�@�I���.�,�������9�J�=�7�9�G�U���@�=�G�H��

���� �$�B���H�<�9�����9�H�5�=�@�G���H�5�6�	���G�9�@�9�7�H���H�<�9���T�#�5�F�8�K�5�F�9���$�8�G�U���D�F�C�D�9�F�H�M���=�B���H�<�9���8�F�C�D�8�C�K�B���6�C�L��

���� �-�<�9�:�=�F�G�H�J�5�@�I�9�8�=�G�D�@�5�M�9�8�G�<�C�I�@�8�6�9�G�C�A�9�H�<�=�B�;�@�=�?�9USB\VID_1FFB&PID_0081&REV_0101&MI_04 �� �-�<�9
�B�I�A�6�9�F�5�:�H�9�F�H�<�9REV_ �=�G�M�C�I�F�F�9�J�=�G�=�C�B�7�C�8�9���$�:�H�<�9�F�9�J�=�G�=�C�B�7�C�8�9�=�G�T�
�
�
���U�H�<�9�B�M�C�I�<�5�J�9�:�=�F�A�K�5�F�9�J�9�F�G�=�C�B
�����
�
���)�H�<�9�F�K�=�G�9�	�M�C�I�F�:�=�F�A�K�5�F�9�J�9�F�G�=�C�B�=�G�8�9�H�9�F�A�=�B�9�8�6�M�=�B�G�9�F�H�=�B�;�5�D�9�F�=�C�8�=�B�H�<�9�A�=�8�8�@�9�C�:�H�<�9�F�9�J�=�G�=�C�B
�7�C�8�9���!�C�F�9�L�5�A�D�@�9�	�5�F�9�J�=�G�=�C�B�7�C�8�9�C�:�T�
���
���U�7�C�F�F�9�G�D�C�B�8�G�H�C�:�=�F�A�K�5�F�9�J�9�F�G�=�C�B�����
���	�K�<�=�@�9�5�F�9�J�=�G�=�C�B�7�C�8�9�C�:
�T�
���
���U���7�C�F�F�9�G�D�C�B�8�G���H�C���5���:�=�F�A�K�5�F�9���J�9�F�G�=�C�B�������
����

To determinethe programmerÕsrevisioncodein Linux: �$�:�M�C�I�C�B�@�M�G�9�9�C�B�@�M�C�B�9�8�9�J�=�7�9�K�=�H�<�5�B�5�A�9�A�5�H�7�<�=�B�;
/dev/ ttyACM* �5�D�D�9�5�F�K�<�9�B�M�C�I�7�C�B�B�9�7�H�H�<�9�D�F�C�;�F�5�A�A�9�F�H�C�M�C�I�F�7�C�A�D�I�H�9�F�	 �H�<�9�B�M�C�I�<�5�J�9�5�G�D�9�7�=�5�@�A�C�8�=�:�=�9�8
�:�=�F�A�K�5�F�9�J�9�F�G�=�C�B���$�:�M�C�I�G�9�9�H�K�C�G�I�7�<�8�9�J�=�7�9�G�5�D�D�9�5�F�	�H�<�9�B�M�C�I�<�5�J�9�C�B�9�C�:�H�<�9�G�H�5�B�8�5�F�8�:�=�F�A�K�5�F�9�J�9�F�G�=�C�B�G�5�B�8
�M�C�I���7�5�B���8�9�H�9�F�A�=�B�9���H�<�9���9�L�5�7�H���J�9�F�G�=�C�B���B�I�A�6�9�F���6�M���:�C�@�@�C�K�=�B�;���H�<�9�G�9���G�H�9�D�G��

���� ���C�B�B�9�7�H���H�<�9���D�F�C�;�F�5�A�A�9�F���H�C���M�C�I�F���7�C�A�D�I�H�9�F���J�=�5���.�,����

���� �+�I�B���H�<�9���:�C�@�@�C�K�=�B�;���7�C�A�A�5�B�8��lsusb -v -d 1ffb:0081 | grep bcdDevice

���� �-�<�=�G�G�<�C�I�@�8�C�I�H�D�I�H�5�@�=�B�9�H�<�5�H�<�5�G�5�B�I�A�6�9�F�C�B�=�H���-�<�5�H�B�I�A�6�9�F�=�G�H�<�9�F�9�J�=�G�=�C�B�7�C�8�9���$�:�H�<�9�F�9�J�=�G�=�C�B�7�C�8�9
�=�G�T�
���
���U�H�<�9�B�M�C�I�<�5�J�9�:�=�F�A�K�5�F�9�J�9�F�G�=�C�B�����
�
���)�H�<�9�F�K�=�G�9�	�M�C�I�F�:�=�F�A�K�5�F�9�J�9�F�G�=�C�B�=�G�H�<�9�G�5�A�9�5�G�H�<�9�F�9�J�=�G�=�C�B
�7�C�8�9��

Upgrading Firmwar e

�-�C���I�D�;�F�5�8�9���M�C�I�F���D�F�C�;�F�5�A�A�9�F�V�G���:�=�F�A�K�5�F�9�	���:�C�@�@�C�K���H�<�9�G�9���G�H�9�D�G��

���� �$�:�M�C�I�<�5�J�9�7�<�5�B�;�9�8�5�B�M�C�:�H�<�9�D�F�C�;�F�5�A�A�9�F�V�G�G�9�H�H�=�B�;�G�=�B�H�<�9�7�C�B�:�=�;�I�F�5�H�=�C�B�I�H�=�@�=�H�M�C�F�K�=�H�<PgmCmd�	�F�9�7�C�F�8
�M�C�I�F���7�I�F�F�9�B�H���G�9�H�H�=�B�;�G���6�9�7�5�I�G�9���H�<�9���:�=�F�A�K�5�F�9���I�D�;�F�5�8�9���D�F�C�7�9�G�G���K�=�@�@���F�9�G�9�H���H�<�9���G�9�H�H�=�B�;�G��

���� ���C�K�B�@�C�5�8���H�<�9���8�9�G�=�F�9�8���J�9�F�G�=�C�B���C�:���H�<�9���:�=�F�A�K�5�F�9���<�9�F�9��
�WFirmwar e version 1.06 for the USB AVR Programmer [http://www .pololu.com/file/download/

pgm03a_v1.06.pgm?file_id=0J505]�������?���D�;�A�����S���F�9�@�9�5�G�9�8���,�9�D�H�9�A�6�9�F�������H�<�	�����
���������+�9�7�C�A�A�9�B�8�9�8��

�WFirmwar e version 1.01 for the USB AVR Programmer [http://www .pololu.com/file/download/

pgm03a_v1.01.pgm?file_id=0J316]�������?���D�;�A�����S���F�9�@�9�5�G�9�8�����9�7�9�A�6�9�F�������H�<�	�����
�
����

���� �"�9�H�M�C�I�F�D�F�C�;�F�5�A�A�9�F�=�B�H�C�6�C�C�H�@�C�5�8�9�F�A�C�8�9���$�:�M�C�I�5�F�9�I�G�=�B�;�0�=�B�8�C�K�G�5�B�8�M�C�I�F�D�F�C�;�F�5�A�A�9�F�<�5�G�H�<�9
�G�H�5�B�8�5�F�8�:�=�F�A�K�5�F�9�	�H�<�=�G�7�5�B�6�9�8�C�B�9�6�M�7�@�=�7�?�=�B�;�H�<�9�T�,�H�5�F�H���C�C�H�@�C�5�8�9�F�U�6�I�H�H�C�B�=�B�H�<�9�@�C�K�9�F�@�9�:�H�7�C�F�B�9�F�C�:�H�<�9
�7�C�B�:�=�;�I�F�5�H�=�C�B���I�H�=�@�=�H�M��

�$�:�M�C�I�7�5�B�B�C�H�I�G�9�H�<�9�T�,�H�5�F�H���C�C�H�@�C�5�8�9�F�U�6�I�H�H�C�B�:�C�F�5�B�M�F�9�5�G�C�B���9���;���M�C�I�5�F�9�I�G�=�B�;�5�8�=�:�:�9�F�9�B�H�C�D�9�F�5�H�=�B�;
�G�M�G�H�9�A�	�M�C�I�<�5�J�9�=�B�G�H�5�@�@�9�8�5�G�D�9�7�=�5�@�A�C�8�=�:�=�9�8�:�=�F�A�K�5�F�9�	�C�F�M�C�I�F�:�=�F�A�K�5�F�9�<�5�G�6�9�9�B�7�C�F�F�I�D�H�9�8�8�I�F�=�B�;�5�B
�I�D�;�F�5�8�9�5�H�H�9�A�D�H���	�H�<�9�B�M�C�I�K�=�@�@�B�9�9�8�H�C�I�G�9�H�<�9�D�F�C�;�F�5�A�A�9�F�V�G�6�C�C�H�@�C�5�8�9�F�D�5�8�G�H�C�;�9�H�=�H�=�B�H�C�6�C�C�H�@�C�5�8�9�F�A�C�8�9��
�-�C�8�C�H�<�=�G�	�:�=�F�G�H�I�B�D�@�I�;�9�J�9�F�M�H�<�=�B�;�:�F�C�A�M�C�I�F�D�F�C�;�F�5�A�A�9�F�� �,�<�C�F�H�C�I�H�H�<�9�H�K�C�6�C�C�H�@�C�5�8�9�F�D�5�8�G�<�=�;�<�@�=�;�<�H�9�8
�6�9�@�C�K�6�M�H�C�I�7�<�=�B�;�H�<�9�A�6�C�H�<�H�C�5�K�=�F�9�	�G�7�F�9�K�8�F�=�J�9�F�	�C�F�C�H�<�9�F�7�C�B�8�I�7�H�=�J�9�H�C�C�@���0�<�=�@�9�H�<�9�D�5�8�G�5�F�9�G�<�C�F�H�9�8
�C�I�H�	�D�@�I�;�H�<�9�D�F�C�;�F�5�A�A�9�F�=�B�H�C�.�,���� �-�<�=�G�A�5�M�H�5�?�9�5�:�9�K�H�F�=�9�G���2�C�I�7�5�B�G�H�C�D�G�<�C�F�H�=�B�;�C�I�H�H�<�9�D�5�8�G�5�:�H�9�F�H�<�9
�D�F�C�;�F�5�A�A�9�F���=�G���D�@�I�;�;�9�8���=�B���H�C���.�,����

Pololu USB AVR Programmer User's Guide © 2001Ð2011 Pololu Corporation

9. Upgrading Firmware Page 52 of 53

http://www.pololu.com/file/download/pgm03a_v1.06.pgm?file_id=0J505
http://www.pololu.com/file/download/pgm03a_v1.06.pgm?file_id=0J505
http://www.pololu.com/file/download/pgm03a_v1.01.pgm?file_id=0J316
http://www.pololu.com/file/download/pgm03a_v1.01.pgm?file_id=0J316


[http://www .pololu.com/picture/view/0J2175]
The Pololu USB AVR ProgrammerÕs bootloader pads.
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