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The �)�H�7�D�=�K�J�7�D�.�,�� �*�H�E�=�H�7�C�C�;�H�3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���9�7�J�7�B�E�=���F�H�E�:�K�9�J���������5is a compactsolution for programmingour
�)�H�7�D�=�K�J�7�D�H�E�8�E�J�9�E�D�J�H�E�B�B�;�H�I�3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���9�7�J�7�B�E�=���9�7�J�;�=�E�H�O�����5or ���F�?�H�E�8�E�J�3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���9�7�J�7�B�E�=���F�H�E�:�K�9�J���������5

throughaUSBport.OurprogrammerincorporatesaUSB-to-serialadapterandemulatesanAVR ISPprogrammersothat
you canprogramyour Orangutansor 3pi with any softwarethat cantalk througha serialport to an AVR ISP.The unit
alsodoublesasaUSB-to-serialadapter(TX andRX only), allowingyouto communicatewith yourOrangutan,3pi, or any
other microcontroller, through a terminal program.

Unlike someotherAVR programmers,the OrangutanUSB programmerdoesnot recieveits power from the circuit to
beprogrammed.Instead,it receivesits powervia the�.�,�� �� �J�E�C�?�D�?�	���9�7�8�B�;�3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���9�7�J�7�B�E�=���F�H�E�:�K�9�J���
�����5that
connectsit to a personalcomputer.This cableis not includedwith your programmer;if you do not alreadyhaveone,you
canpurchaseit separatelyfrom our web site. The 6-pin ISP programmingcablethat connectsthe programmerto your
target device is included.

�(�E�J�;��TheOrangutanUSB programmershouldbeableto programall AVR microcontrollersthatsupport
pagedprogramandEEPROMmemory,but we canonly supportOrangutanand3pi programmingat this
time. This product is not needed for the Orangutan X2, which has its own built-in AVR ISP programmer.

For a Spanishversion of this document,pleasesee �*�E�B�E�B�K�)�H�7�D�=�K�J�7�D�.�,�� �*�H�E�=�H�7�C�C�;�H�!�K�?�7
�.�I�K�7�H�?�E�3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���<�?�B�;���:�E�M�D�B�E�7�:���*�E�B�E�B�K�)�H�7�D�=�K�J�7�D�.�,���*�H�E�=�H�7�C�C�;�H�!�K�?�7�.�I�K�7�H�?�E�
�F�:�<���<�?�B�;�6�?�:�����$�
�����5(1358k
pdf) (provided by customer Jaume B.).

Pololu Orangutan USB Programmer User's Guide © 2001Ð2010 Pololu Corporation

1. Overview Page 2 of 34

http://www.pololu.com/catalog/product/740
http://www.pololu.com/catalog/category/8
http://www.pololu.com/catalog/product/975
http://www.pololu.com/catalog/product/130
http://www.pololu.com/file/download/PololuOrangutanUSBProgrammerGuiaUsuario.pdf?file_id=0J136
http://www.pololu.com/file/download/PololuOrangutanUSBProgrammerGuiaUsuario.pdf?file_id=0J136


���
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You cancheckthe�)�H�7�D�=�K�J�7�D�.�,�� �*�H�E�=�H�7�C�C�;�H�F�7�=�;�3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���9�7�J�7�B�E�=���F�H�E�:�K�9�J���������5for additionalinformation.
We would bedelightedto hearfrom you aboutanyof your projectsandaboutyour experiencewith theOrangutanUSB
programmer.You can�9�E�D�J�7�9�J�K�I�3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���9�E�D�J�7�9�J�5directlyor postonour �<�E�H�K�C�3�>�J�J�F�������<�E�H�K�C�
�F�E�B�E�B�K�
�9�E�C���5. Tell us
whatwedid well, whatwecouldimprove,whatyouwould like to seein thefuture,or anythingelseyouwould like to say!
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Pololu Orangutan USB Programmer labeled top view

Pololu Orangutan USB Programmer labeled bottom view

���
�'�E�:�K�B�;���*�?�D�E�K�J���7�D�:�����E�C�F�E�D�;�D�J�I

�.�,���	�J�E�	�,�;�H�?�7�B�����:�7�F�J�;�H���'�E�:�;��
The location of the blue mode jumper determines
whetherthedevicewill functionasaprogrammeror
a USB-to-serialadapter.When the mode jumper
spansthetwo pinsthataremarkedon thebottomof
the board with a ÒUÓ,the computerÕsRX line is
connectedto thepadlabeledRX andthedevicewill
function asa basicUSB-to-serialadapter.The RX
and TX pads are labeled from the computerÕs
perspective,so to make use of the USB-to-serial
adapteryou needto connectthe programmerÕsRX
padto your targetÕsTX pin (PD1on theOrangutan/
3pi) andtheTX padto yourtargetÕsRX pin (PD0on
the Orangutan/3pi) while in USB-to-serialmode.
Thesepadsexpectlogic-levelsignals(i.e. 0 V lows,
5 V highs).

�*�H�E�=�H�7�C�C�;�H���'�E�:�;��
Whenthebluemodejumperspansthetwo pinsthat
aremarkedon the bottomof the boardwith a ÒPÓ,
the computerÕsRX line is connected to the
programmingmicrocontrollerand the device will
functionasanin-circuit AVR ISPprogrammer.The
computerÕsTX line is alwaysconnectedto boththe
pad labeled TX and the programming
microcontroller.

�+�;�L�?�I�?�E�D���(�K�C�8�;�H:
Therearecurrentlytwo versionsof theOrangutanUSBProgrammer:PGM02�� andPGM02�� . TheprogrammerÕsrevision
number is written along the right side of the bottom of the PC board. The newer PGM02B revision has two key
improvementsovertheoriginalPGM02A:1) it hastheability to acceptfirmwareupdatesfrom Pololu(see�,�;�9�J�?�E�D��) and
2) it wonÕtlet you programyour targetdeviceif thatdeviceis not powered,which canhelppreventyou from accidentally
damagingyour Orangutan/3pi. Pleasetakenoteof your programmerÕsrevisionnumbersoyou know which statementsin
this userÕs guide apply to your specific programmer.

�&�����I��
The greenUSB statusLED nearthe mini-B connectorwill light whenthe OrangutanUSB programmeris connectedto
a personalcomputerandfunctioningproperlyasa serialport. If you havenot installedtheprogrammerÕsdriversbefore
connecting it, this status LED will be off.

TheredandgreenprogrammingstatusLEDsnearthecenterof theboardwill giveyoufeedbackwhentheOrangutanUSB
programmeris beingusedin programmingmode.ThegreenLED will flasheverytime theprogrammerreceivesa valid
AVR ISP commandpacketfrom thepersonalcomputerto which it is connected.The redLED will flasheverytime the
programmersendsinformationoverthe6-pin ISPcableto thedevicebeingprogrammed.TheseLEDs do not do anything
when the Orangutan USB programmer is in USB-to-serial mode.

If you haveprogrammerversion�*�!�'������ , you will haveadditionalLED feedback.Everytime your programmerpowers
up (i.e. whenyou connectit to your computer),theredandgreenstatusLEDs will bothlight for five seconds.During this
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period,theprogrammeris receptiveto firmwareupdates;you shouldavoidtrying to programuntil theinitial five seconds
haveelapsedandthetwo statusLEDshaveturnedoff. Additionally, if yourprogrammeris notconnectedto atargetdevice
or if your targetdeviceis notpowered,theprogrammerÕsredLED will flashoncepersecondto indicatethatit will not let
you program.

���E�D�D�;�9�J�?�D�=���J�E���2�E�K�H�����F�?���+�E�8�E�J��

TheOrangutanUSB programmerconnectsto your 3pi robotvia the included6-pin ISPcable,which plugsinto the3piÕs
keyed ISP port located just behind the right wheel as shown above.

���E�D�D�;�9�J�?�D�=���J�E���2�E�K�H���)�H�7�D�=�K�J�7�D��

Baby Orangutan ISP pins. Orangutan SV-168, SV-328, and
LV-168 ISP pins.

Orangutan ISP pins

The OrangutanUSB programmerconnectsto your Orangutanor Baby Orangutanvia the included6-pin ISP cable.The
cablemustbeorientedsothattheprogrammerÕsISPheaderpin 1 connectsto your (Baby)OrangutanÕsISPheaderpin 1.
Unlike theOrangutan,theBabyOrangutandoesnot comewith ashroudedheaderto enforcecorrectcableorientation;the
redwire andarrowmarkon thecableÕsISPconnectorshouldbelined up with thearrowto pin 1 on theBabyOrangutan
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PCB.You will only be ableto achievethis alignmentby connectingto the top sideof the Baby OrangutanPCB,so �8�;
�L�;�H�O���9�7�H�;�<�K�B���D�E�J���J�E���I�E�B�:�;�H���O�E�K�H�����	�F�?�D���#�,�*���>�;�7�:�;�H���E�D�J�E���J�>�;���M�H�E�D�=���I�?�:�;���E�<���O�E�K�H�����7�8�O���)�H�7�D�=�K�J�7�D!

�(�E�J�;���-�>�;�F�H�E�=�H�7�C�C�;�H�:�E�;�I�D�E�J�:�;�B�?�L�;�H�F�E�M�;�H�J�E�J�>�;�:�;�L�?�9�;�?�J�?�I�F�H�E�=�H�7�C�C�?�D�=���I�E�O�E�K�H�)�H�7�D�=�K�J�7�D
�C�K�I�J�8�;�J�K�H�D�;�:�E�D�J�E�8�;�F�H�E�=�H�7�C�C�;�:�
�#�<�O�E�K�7�H�;�K�I�?�D�=�F�H�E�=�H�7�C�C�;�H�L�;�H�I�?�E�D�*�!�'�������� �7�J�J�;�C�F�J�?�D�=�J�E
�F�H�E�=�H�7�C�7�D�K�D�F�E�M�;�H�;�:�:�;�L�?�9�;�M�?�B�B�>�7�L�;�K�D�F�H�;�:�?�9�J�7�8�B�;�H�;�I�K�B�J�I���J�>�?�I�C�?�=�>�J�H�7�D�:�E�C�B�O�9�>�7�D�=�;�J�>�;�<�K�I�;
�I�;�J�J�?�D�=�I���M�>�?�9�>�9�7�D�?�D�J�K�H�D�F�;�H�C�7�D�;�D�J�B�O�:�?�I�7�8�B�;�O�E�K�H�)�H�7�D�=�K�J�7�D���I�;�;Fuses�?�D�,�;�9�J�?�E�D���
�8���
�#�<�O�E�K�H
�F�H�E�=�H�7�C�C�;�H�L�;�H�I�?�E�D�?�I�*�!�'�������� �J�>�;�F�H�E�=�H�7�C�C�;�H�M�?�B�B�D�E�J�B�;�J�O�E�K�F�H�E�=�H�7�C�7�D�K�D�F�E�M�;�H�;�:�:�;�L�?�9�;
���O�E�K�M�?�B�B�I�;�;�J�>�;�H�;�:�I�J�7�J�K�I�&���� �8�B�?�D�A�E�D�9�;�F�;�H�I�;�9�E�D�:�?�<�O�E�K�H�J�7�H�=�;�J�:�;�L�?�9�;�?�I�D�E�J�F�E�M�;�H�;�:���
�2�E�K�C�K�I�J
�I�J�?�B�B���J�7�A�;���=�H�;�7�J���9�7�H�;���J�E���;�D�I�K�H�;���J�>�7�J���O�E�K�H���J�7�H�=�;�J���:�;�L�?�9�;���:�E�;�I���D�E�J���B�E�I�;���F�E�M�;�H���:�K�H�?�D�=���F�H�E�=�H�7�C�C�?�D�=�
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�.�,���	�J�E�	�,�;�H�?�7�B�����H�?�L�;�H�I
Before you connect your Orangutan USB programmer to your computer, you must �?�D�I�J�7�B�B�J�>�;
�:�H�?�L�;�H�3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���:�E�9�I�����$�����5for the programmerÕsCP2102USB-to-UART bridge.Onceyou havesuccessfully
installedyour thisdriver,youshouldseethegreenUSBstatusLED nearthemini-B connectorlit wheneverit is connected
to your computer.
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�!�;�J�J�?�D�=���,�J�7�H�J�;�:���.�I�?�D�=���0�?�D�:�E�M�I
After youÕveinstalledthe necessarydrivers, the next stepis to downloadand install a compiler.WinAVR, locatedat
�>�J�J�F�������M�?�D�7�L�H�
�I�E�K�H�9�;�<�E�H�=�;�
�D�;�J���3�>�J�J�F�������M�?�D�7�L�H�
�I�E�K�H�9�;�<�E�H�=�;�
�D�;�J���5, is an open sourcesuite of softwaredevelopmenttools for
the Atmel AVR seriesof microcontrollers.It includesthe GNU GCC compiler for C andC++. Follow the installation
instructions they provide.

WinAVR alone will give you all the tools you needto start programmingyour Orangutanor 3pi robot, but Atmel
offers AVR Studio,a free integrateddevelopmentenvironmentthat works with the GCC C/C++ compiler.AVR Studio
includesa simulatorandotherusefultools,andsupportstheAVR ISPprotocolusedby theOrangutanUSB programmer.
You candownloadAVR Studio from �>�J�J�F�������M�M�M�
�7�J�C�;�B�
�9�E�C���7�L�H�I�J�K�:�?�E���3�>�J�J�F�������M�M�M�
�7�J�C�;�B�
�9�E�C���7�L�H�I�J�K�:�?�E���5. Follow AtmelÕs
installationinstructions.Notethatnewerversionsof AVR Studiomight not work with olderversionsof WinAVR, sowe
recommend you upgrade to the newest version WinAVR every time you get a new version of AVR Studio.

���
�7�
�.�I�?�D�=�����/�+���,�J�K�:�?�E
Herewewill showyoustepby stephowto useAVR Studioto makethereduserLED blink onyourOrangutan,Orangutan
SV-168,OrangutanSV-328,OrangutanLV-168,BabyOrangutan,or 3pi robot.Pleasenotethatthisprogramwill notwork
on the OrangutanX2. If you want to skip the stepsthat setup the LED-blinker codeandjump straightinto usingyour
OrangutanUSB programmer,you candownloadtheAVR Studioprojectthesestepswould helpyou createandproceed
straight to step 4.

¥ mega48:���B�?�D�A�&�����6�C�����
�P�?�F�3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���<�?�B�;���:�E�M�D�B�E�7�:�����B�?�D�A�&�����6�C�����
�P�?�F���<�?�B�;�6�?�:�����$�
�����5(9k zip)

¥ mega168:���B�?�D�A�&�����6�C�
�����
�P�?�F�3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���<�?�B�;���:�E�M�D�B�E�7�:�����B�?�D�A�&�����6�C�
�����
�P�?�F���<�?�B�;�6�?�:�����$�
�����5(9k zip)

¥ mega328:���B�?�D�A�&�����6�C�������
�P�?�F�3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���<�?�B�;���:�E�M�D�B�E�7�:�����B�?�D�A�&�����6�C�������
�P�?�F���<�?�B�;�6�?�:�����$�
�����5(9k zip)

1. Open AVR Studio and click �(�;�M �*�H�E�@�;�9�J. Select ���/�+ �!���� for the project type. We called our project
ÒBlinkLEDÓandelectedto haveafoldercalledÒC:\BlinkLEDÓcreatedcontainingtheblankfile ÒBlinkLED.cÓ.Click
�(�;�N�J���� . DO NOT click ÒFinishÓyet. If you do accidentallyclick ÒFinishÓ,you will not be ableto performstep2
and will instead have to set the device by going to the ÒProjectÓ menu and selecting ÒConfiguration OptionsÓ.
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Creating a new AVR Studio project, step 1

2. Select���/�+ �,�?�C�K�B�7�J�E�Hasthedebugplatformandthenselecttheappropriatedevicefor your Orangutanor 3pi.
This will eitherbe���-�C�;�=�7����, ���-�C�;�=�7�
����, or ���-�C�;�=�7�������*dependingon which chip your Orangutanor 3pi has.
Click � �?�D�?�I�>.
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Creating a new AVR Studio project, step 2

3. Write your programin BlinkLED.c asseenin thescreenshotbelowandclick the���K�?�B�:buttonon thetoolbar(or
press� ��), or just download the zipped BlinkLED project archive for your device from the list above.
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Building a project with AVR Studio

�(�E�J�;��You will probablywant to customizethis programslightly if you areworking with anoriginal
OrangutanratherthanaBabyOrangutan,OrangutanSV-168,OrangutanSV-328,OrangutanLV-168,
or 3pi robot. � �6���*�. should be defined as the clock frequencyof your target device in Hz. For
the Orangutanthis should be ���������������.�& (8 MHz), while for the OrangutanSV-xx8, Orangutan
LV-168, BabyOrangutan,and3pi robotthis shouldbe�����������������.�& (20MHz). You canachievethis
by commentingout line 3 and uncommentingline 2. If you donÕtmakethis change,the timing of
delayms() will be off.

4. Makesureyour OrangutanUSB programmeris connectedto your computervia its USB A to mini-B cableand
thenclick the ���?�I�F�B�7�O�J�>�;�R���E�D�D�;�9�J�S���?�7�B�E�=buttonon the toolbar. You canalsoaccomplishthis by going to the
ÒToolsÓ menu and selecting�*�H�E�=�H�7�C�����/�+���T�����E�D�D�;�9�J�Q.
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Connecting to the programmer with AVR Studio

5. This will bring up a programmerselectiondialog. The platform should be ���/�+�#�,�*. The OrangutanUSB
programmerusesAVR ISPversion2 (written asAVRISPv2),but this is not thesameasAVR ISPmkII. Selectthe
serialport of your programmerif you know what it is, or select���K�J�Eandit will try all theportsuntil it detectsthe
programmer.You candetermineyour programmerÕsserialport by looking in theÒPorts(COM & LPT)Ólist of your
DeviceManagerfor ÒPololuUSB-to-serialadapterÓ.Click ÒConnectÉÓto bring up theAVRISP dialog.You should
seethegreenprogrammingstatusLED flashvery briefly asthedialogappears.If anerrordialogappearsinsteadof
theAVRISP dialog,your computercannotdetecttheprogrammer;pleasego to Troubleshooting(�,�;�9�J�?�E�D��) for help
identifying and fixing the problem.

AVR StudioÕs programmer-selection dialog

6. If you havenot donesoalready,connectyour programmerto your Orangutanor 3pi usingthe6-pin ISPcable.
Make surethe cableis orientedso that pin 1 on the connectorlines up with pin 1 on your targetdevice!You can
testyour connectionby going to the �'�7�?�Dtab andclicking the �+�;�7�:�,�?�=�D�7�J�K�H�;button.This sendsa commandto
the targetmicrocontrolleraskingfor its devicesignature.If everythingworks correctly,you shouldseeÒSignature
matchesselecteddeviceÓ. If thesignaturedoesnot matchtheselecteddevice,you probablyhavethewrongdevice
selected(or possiblyyour targetdevice is turnedoff). If readingthe signaturefails entirely, pleaserefer to our
troubleshooting advice (�,�;�9�J�?�E�D����) for help getting your connection working.
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Reading the device signature in AVR StudioÕs Main ISP tab

7. Now it is timeto programyourtargetdevice.Selectthe�'�7�?�Dtab.Your ���;�L�?�9�;shouldmatchtheoneyouselected
whenyoucreatedtheproject:ATmega328P,ATmega168,or ATmega48.Selectthe�*�H�E�=�H�7�Ctab.Your �#�D�F�K�J�"���1
� �?�B�;in the � �B�7�I�>sectionneedsto be thehex file thatwasgeneratedwhenyou built your program.You canbrowse
for thisusingthe���
�
�
��buttonto theright of theinput file textbox.If younavigateto yourprojectÕsfolder,youshould
find it asÒdefault\<projectname>.hexÓ. Click the�*�H�E�=�H�7�Cbutton(makesureyouclick theonein the� �B�7�I�>section,
not one in the ÒEEPROMÓ or ÒELF Production File FormatÓ sections!).
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AVR StudioÕs Program ISP tab

You shouldseeboththeredandthegreenprogrammingstatusLEDs flicker on your OrangutanUSB programmeras
it programs and you should see the following text appear in the text box at the bottom of the Program window:

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!

If therewereno problems,the red LED on your Orangutan,Baby Orangutan,or 3pi shouldnow be flashing! Note
that if you aretrying this on a 3pi robot andyou havenÕtyet solderedin the optionalthrough-holeLEDs, you will
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needto turn your 3pi robotover to seethe flashingLED asthesurface-mountedLEDs arelocatedon theunderside
of the 3piÕs PCB. If there was a problem, please go to Troubleshooting (�,�;�9�J�?�E�D����) for help identifying and fixing it.

���
�8�
���/�+���,�J�K�:�?�E���?�D���'�E�H�;�����;�J�7�?�B
Thissectionprovidesabrief overviewof theothertabsin theAVRISPdialog.It is rarethatyouwill wantto useanything
otherthanthe �*�H�E�=�H�7�Ctab,but it is usefulto know what theothertabslet you do for the rareoccasionswhenyou will
need them.

¥ �'�7�?�D�����I�;�J�J�?�D�=���O�E�K�H���#�,�*���<�H�;�G�K�;�D�9�O

AVR StudioÕs interface for setting the ISP frequency.

The �*�H�E�=�H�7�C�C�?�D�=�'�E�:�; �7�D�:�-�7�H�=�;�J�,�;�J�J�?�D�=�Isection lets you set the frequency of the clock used when
programmingthe targetdevice.This frequencymustbe lessthana quarterof your targetÕsclock. It is importantto
notethat the frequenciesin the �#�,�*� �H�;�Glist are�D�E�J�9�E�H�H�;�9�Jwhenyou areusingtheOrangutanUSB programmer.
Here is how the listed frequencies relate to the actual frequencies:
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�&�?�I�J�;�:��� �H�;�G�K�;�D�9�O���9�J�K�7�B��� �H�;�G�K�;�D�9�O���B�B�E�M�;�:���-�7�H�=�;�J��� �H�;�G�K�;�D�9�O

1.845 MHz 2.5 MHz > 10 MHz

460.8 kHz 1.25 MHz > 5 MHz

115.2 kHz 625 kHz > 2.5 MHz

57.6 kHz 156 kHz > 625 kHz

4.00 kHz 3.91 kHz > 16 kHz

1.21 kHz* 610 Hz* > 2.5 kHz*

* This ISPfrequencyis so low that AVRStudiotimesout whenit tries to programflashor EEPROM,but it canbe
used to program fuses and lock bits.

You shouldbe able to programany devicerunning at 1 MHz or higher using the listed �����
���A�"�Psetting,which
is the OrangutanUSB programmerÕsdefault ISP frequency.An 8 MHz device(e.g. the Orangutan)canbe safely
programmedusingthe�������
���A�"�Psettinganda20MHz device(e.g.theOrangutanSV-xx8,OrangutanLV-168,Baby
Orangutan,and3pi robot)canbesafelyprogrammedusingthefastest�
�
�������'�"�P setting.Thetwo lowestfrequencies
exist as a safetynet in caseyou accidentallyset the clock of your targetdeviceto somethingunder1 MHz. The
�
�
���
�A�"�Psettingis tooslow to actuallyprogramyour targetdevice(AVR Studiowill timeoutwaiting for a response
from yourOrangutan),but it will still let yousetthefuses.Beawarethatif youattemptto programflashor EEPROM
usingthe���
�����A�"�Psetting,it might takesomewhereon theorderof five to tenminutesdependingon thesizeof your
program, so you should only use this ISP frequency as a last resort.

¥ � �K�I�;�I�����F�H�E�9�;�;�:���M�?�J�>���9�7�K�J�?�E�D����
Clicking onthe� �K�I�;�Itabwill causetheprogrammerto readthefusesettingsof thetargetdevice.If yourprogrammer
is not connectedto your Orangutanwhen you selectthis tab, you will get an error message.Fusesallow you to
configurecertainaspectsof your microcontrollersuchasboot flash size,brown-outdetectionlevel, andthe clock
off of which it shouldrun (e.g.externalcrystal,internaloscillator).To learnmoreaboutthefusesandwhat theydo,
please see the ATmega48/88/168/328P datasheet.

�(�E�J�;���2�E�K�9�7�D�F�;�H�C�7�D�;�D�J�B�O�:�?�I�7�8�B�;�O�E�K�H�)�H�7�D�=�K�J�7�D�8�O�I�;�J�J�?�D�=�J�>�;�<�K�I�;�I�?�D�9�E�H�H�;�9�J�B�O�
�)�D�B�O
�7�:�L�7�D�9�;�:���K�I�;�H�I���M�>�E���A�D�E�M���F�H�;�9�?�I�;�B�O���M�>�7�J���J�>�;�O���7�H�;���:�E�?�D�=���I�>�E�K�B�:���9�>�7�D�=�;���J�>�;�I�;���<�K�I�;���I�;�J�J�?�D�=�I��

¥ �&�E�9�A�����?�J�I
Clicking on the �&�E�9�A���?�J�Itab will causethe programmerto readthe lock bits settingsof the targetdevice.If your
programmeris not connectedto your Orangutanwhenyou selectthis tab,you will get an error message.The lock
bitsallow youto secureyourmicrocontrollerby preventingfurtherflashwriting or reading.Thelock bitscanbereset
to a fully unlockedstateby performinga chip erase(i.e. by clicking the ���H�7�I�;���;�L�?�9�;buttonin the �*�H�E�=�H�7�Ctab).
Lock bits areusuallyonly importantif you wish to releasea productto otherpeoplewithout giving themaccessto
the program it is running, or if you wish to make it slightly more difficult to overwrite a programmed chip.

¥ ���:�L�7�D�9�;�:
You should not need to worry about Oscillator Calibration.

¥ �"�0���#�D�<�E
This tabwill tell you thehardwareandsoftwareversionsof your OrangutanUSB programmer.�,�;�9�J�?�E�D���
�9explains
howyoucanconfigureyourprogrammerto changetheseversionnumberssotheywill matchwhatyourAVR Studio
is expecting.
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¥ ���K�J�E
This tab lets you automaticallyperforma scriptedsetof programmingactions.If you aregoing to be configuring
many devices the same way, it might be convenient for you to do this using the Auto tab features.

���
�9�
���E�D�<�?�=�K�H�?�D�=���2�E�K�H���*�H�E�=�H�7�C�C�;�H���<�E�H�����/�+���,�J�K�:�?�E

Configuringyour programmerÕsversionnumbersis �F�K�H�;�B�O�E�F�J�?�E�D�7�B. Your programmerwill still function
with incorrect or mismatched version numbers.

WhenAVR Studioconnectsto yourprogrammer,it requeststheprogrammerÕshardwareandsoftwareversionnumbers.If
theseversionsdonÕtmatchwhatAVR Studiois expecting,it will bringupadialogboxaskingif youwantto upgrade(or, if
youhaveanold versionof AVR Studio,downgrade)yourprogrammerÕsfirmwareasshownbelow.In theexamplescreen
shotbelow, our OrangutanUSB programmerhasa softwareversionof 02.07andAVR Studio is expectinga software
version of 02.0A:

AVR StudioÕs AVRISP firmware version warning

TheOrangutanUSB programmerdoesnot supportAVR StudioÕsfirmwareupgrade/downgradesystem,so this dialog is
nothingmorethananannoyancethatwe will haveto dismisseverytime we try to bring up theAVRISP dialog.Pressing
OK will resultin AVR StudioÕsattempting(andfailing) to upgradeour programmerÕsfirmware,sotheproperresponseis
to press���7�D�9�;�Bto proceedto theAVRISPdialog.Thewarningcanbesafelyignored,soto stopAVR Studiofrom issuing
it we can configure the programmerÕs software and version hardware numbers to match what AVR Studio is expecting.

The first stepin theconfigurationprocessis to determinetheCOM port of your OrangutanUSB programmer.Oneway
to do this is to bring up your computerÕsDeviceManager,expandtheÒPorts(COM & LPT)Ólist, andnotetheCOM port
associatedwith ÒPololuUSB-to-serialadapterÓ.Useyour favoriteterminalprogramto connectto thisportat �
�
����������baud
with 8-bit characters,no parity andonestopbit. This is occasionallyrepresentedas115200-8-N-1. In the screenshots
below we use Hyper Terminal for this.

Oncetheconnectionis made,typeÒconfigÓin �7�B�B�B�E�M�;�H�9�7�I�;to get into configurationmode.As you type the lettersyou
shouldseethe programmerechothembackto your terminal.If you makea mistakeenteringthe string, you will seea
Ò* Óechoedandyou will needto startenteringthe string againfrom the beginning.Oncethe string is enteredcorrectly,
theprogrammerwill transmitits firmware,hardware,andsoftwareversionnumbers.Thefirmwareversionnumberis the
versionof the Pololu firmware that your programmeris running; this is not configurable.The softwareversionis the
version sent to AVR Studio when it first connects to your programmer.
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here we have transmitted:config

Oncethe versionsare transmitted,the programmerwaits for a configurationcommand.The two valid commandsare
ÒsÓ,for softwareversionconfiguration,and ÒhÓ,for hardwareversionconfiguration.The screenshotsbelow show us
configuring our programmerÕs software version to be 2.0A, which will match what our AVR Studio expects.

here we have transmitted:s

here we have transmitted:2.0a

After the final characterof thesoftwareversionis sent,theprogrammerwill echobackits newsoftwareversion.If you
havesenttheversioncorrectly,theversionechoedshouldbewhatyou sent.If you havenot sentit correctly,theversion
echoed should be the software version it had before you started the configuration.

���
�:�
�.�I�?�D�=�����/�+���.����
It is alsopossibleto programyour OrangutanusingAVRDUDE, which is includedin theWinAVR package.To sendthe
blinking LED program to your Orangutan, you would type something similar to following into a command console:
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�9�:�������4���B�?�D�A�&�����4�:�;�<�7�K�B�J
�7�L�H�:�K�:�;���	�F���C�
�������	�*�����)�'�����	�9���7�L�H�?�I�F�L�����	�;���	�.���<�B�7�I�>���M�����B�?�D�A�&�����
�>�;�N

Theargumentfollowing the�	�Fis thepartnumberandshouldbe�C�������F, �C�
����, or �C����. Theargumentfollowing the�	�*is
theport; you canuseyour computerÕsDeviceManagerto figure out theCOM port of your OrangutanUSB programmer.
The programmerID is specifiedusing the �	�9option andshouldbe �7�L�H�?�I�F�L��. The �	�;option resultsin a chip eraseand
the �	�. option is usedfor writing, reading,or verifying flash,EEPROM,fuses,or lock bits. In this examplewe areusing
-U to write BlinkLED.hex to flash.PleaseseetheAVRDUDE documentationin WinAVR\doc\avrdude\for moredetailed
information.
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���
�!�;�J�J�?�D�=���,�J�7�H�J�;�:���.�I�?�D�=���&�?�D�K�N
Recentversionsof the linux kernel include support for the Pololu OrangutanUSB Programmeras part of the usb-
serialdriver. We havetestedthe following instructionsunderUbuntuLinux 7.04; if you experienceany problems,we
recommend you upgrade to the most recent version of your distribution.

To beginworkingwith AVRs underlinux, youwill needto install four softwarepackages,whichcanbedownloadedfrom
their respective websites. Under Ubuntu Linux, these packages are provided in the ÒUniverseÓ repository.

1. �=�9�9�	�7�L�H��the GNU C compiler, ported to the AVR architecture

2. �7�L�H�	�B�?�8�9��a library giving access to special functions of the AVR

3. �8�?�D�K�J�?�B�I�	�7�L�H��tools for converting object code into hex files

4. �7�L�H�:�K�:�;��the software to drive the programmer

Oncethesepackagesareinstalled,you will beableto compileC programsfor theAVR with gccto producehexfiles. We
will notgo into thedetailsof writing C programsfor theAVR here,but,asanexample,wewill showyouhowto useyour
linux computer and Orangutan USB programmer to make the user LED on your Orangutan or Baby Orangutan blink.

Download the archive that is appropriate for your deviceÕs microcontroller:

¥ mega48:���B�?�D�A�&�����
�P�?�F�3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���<�?�B�;���:�E�M�D�B�E�7�:�����B�?�D�A�&�����6�C�����
�P�?�F���<�?�B�;�6�?�:�����$�
�����5(9k zip)

¥ mega168:���B�?�D�A�&�����
�P�?�F�3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���<�?�B�;���:�E�M�D�B�E�7�:�����B�?�D�A�&�����6�C�
�����
�P�?�F���<�?�B�;�6�?�:�����$�
�����5(9k zip)

¥ mega328:���B�?�D�A�&�����
�P�?�F�3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���<�?�B�;���:�E�M�D�B�E�7�:�����B�?�D�A�&�����6�C�������
�P�?�F���<�?�B�;�6�?�:�����$�
�����5(9k zip)

andunpackit on your linux computer.Copy the file BlinkLED/ linux/ Makefile into the BlinkLED/ directory.It maybe
necessaryfor you to edit this file, changingthesettingsat thebeginningto reflect the locationswheretheAVR utilities
wereinstalled.Additionally, if you areusingan original Orangutanmega168(insteadof a Baby Orangutan,Orangutan
SV-xx8,OrangutanLV-168, or 3pi robot),you might want to edit BlinkLED.c by uncommentingline 2 andcommenting
out line 3 to account for the OrangutanÕs lower 8MHz clock frequency.

At thispoint,youshouldbereadyto compiletheexampleprogramandloadit ontotheOrangutan.Plugin theprogrammer
and type�C�7�A�;.

You should see output like this:

/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/ttyUSB0 -e

avrdude: AVR device initialized and ready to accept instructions

Reading | ################################################## | 100% 0.02s

avrdude: Device signature = 0x1e9406
avrdude: erasing chip

avrdude: safemode: Fuses OK

avrdude done.  Thank you.

/usr/bin/avrdude -c avrispv2 -p m168 -P /dev/ttyUSB0 -U flash:w:BlinkLED.hex

avrdude: AVR device initialized and ready to accept instructions

Reading | ################################################## | 100% 0.02s

avrdude: Device signature = 0x1e9406
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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 (160 bytes):

Writing | ################################################## | 100% 0.07s

avrdude: 148 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 160 bytes
avrdude: reading on-chip flash data:

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

avrdude: verifying ...
avrdude: 160 bytes of flash verified

avrdude: safemode: Fuses OK

avrdude done.  Thank you.

rm BlinkLED.o BlinkLED.obj

This output indicatesthe Orangutanwassuccessfullyprogrammed,andthe LED on the boardshouldbeginto blink. If
programming was not successful, please take a look at our troubleshooting advice (�,�;�9�J�?�E�D����).
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���
�-�H�E�K�8�B�;�I�>�E�E�J�?�D�=
�#�<���2�E�K�H�����E�C�F�K�J�;�H��� �7�?�B�I���J�E�����E�D�D�;�9�J���J�E���J�>�;���*�H�E�=�H�7�C�C�;�H

¥ Make sureyour programmeris connectedto your computervia a USB A to mini-B cable.If it waspreviously
working and has since stopped, try cycling the power by unplugging it from your computer and then reconnecting it.

¥ Make sure you have installed the drivers the Orangutan USB programmer needs to operate.

¥ Is theprogrammerÕsgreenUSBstatusLED on?This is thesingleLED onthesamesideof theboardasthemini-B
connector.If this LED is not on, you do not havea valid USB-to-serialconnectionbetweenyour programmerand
your computer.

¥ If you arerunningWindows,canyou seeyour programmerlistedamongyour DeviceManagerÕsCOM ports?If
you expandyour DeviceManagerÕsÒPorts(COM & LPT)Ólist, you shouldseeyour programmerappearasÒPololu
USB-to-serial adapterÓ.

¥ If you arerunninglinux, examinethe systemmessagesgeneratedwhenthe programmeris connected,usingthe
command ÒdmesgÓ.

¥ Your computerwill only let oneprogramhavea given COM port openat a time. If you areconnectedto your
OrangutanUSB programmerÕsCOM port usinganotherprogram,suchasHyper Terminalor a secondinstanceof
AVR Studio,you will not beableto connectto it with your programmingsoftware.Pleasemakesureyou donÕthave
any terminalprogramsconnectedto your programmer,andif you havemultiple versionsof AVR Studiorunning,
makesurethatyouhaveclosedtheÒAVRISPÓprogrammingdialogsin all of them.WhentheAVRISPdialogis open,
that instance of AVR Studio has an open serial connection to your programmer.

¥ If you areusingAVR Studio,try connectingto your programmerÕsspecificCOM port insteadof selectingthe
ÒAutoÓ option, which attempts to locate the port automatically.

¥ Is your programmerÕsblue modejumperselectingfor programmingmode?If the modejumper is missingor is
selecting USB-to-serial adapter mode, your computer will not detect it as a programmer.

¥ If noneof theabovework, try connectingto your programmerusinga terminalprogramto verify that itÕsalive.
PleaseseetheConfiguringYour Programmerfor AVR Studiosectionfor instructionson how you caninteractwith
your Orangutan USB programmer using a terminal program.

�#�<���2�E�K�H���*�H�E�=�H�7�C�C�;�H���"�7�I���*�H�E�8�B�;�C�I�����E�D�D�;�9�J�?�D�=���J�E���2�E�K�H���-�7�H�=�;�J�����;�L�?�9�;

¥ The mostcommoncausefor this problemis an incorrectconnectionbetweenyour programmerandyour target
device.If the ISP pins aremisalignedbetweenyour programmerandyour targetdevice,the two will not be able
to communicate.Pleasemakesurethat the ISP pins asnumberedin the Module Pinout& Componentssectionare
correctly connected between your Orangutan and your programmer (i.e. 1 goes to 1, 2 goes to 2, etc.).

¥ Your targetmustbepoweredfor programmingto work. Pleasemakesurethatyour Orangutanhaspowerandis
turned on.

¥ Your programmerÕsISPfrequencymustnotbemorethanaquarterof your targetdeviceÕsclock frequency.If you
arehaving troublecommunicatingwith your targetdevice,try lowering the ISP frequencyusing the Board tab of
AVR StudioÕs AVRISP dialog. For more information about ISP frequency, see the Board section.

¥ Theremaybea problemwith your targetdevice.ItÕspossibleto kill a devicewith a staticshock,by incorrectly
connectingpower,or by programmingthe fusesincorrectly.Therecouldalsobea shortor cut tracesomewhereon
your targetdevice.Theidealway to testfor thiswouldbeto try programmingadifferentdevicewith yourOrangutan
USB programmer(or, conversely,try usinga differentprogrammerto programyour targetdevice).If this is not an
option,try verifying thatyour targetdeviceis still functionalandperformsomecontinuityteststo checkfor shortsor
disconnections on the ISP programming lines. DonÕt forget to check the 6-pin ISP cable for shorts as well.
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If none of the above troubleshooting suggestions help, please�9�E�D�J�7�9�J���K�I�3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���9�E�D�J�7�9�J�5for support.
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�.�F�:�7�J�?�D�=���2�E�K�H���*�H�E�=�H�7�C�C�;�H���I��� �?�H�C�M�7�H�;

�(�E�J�;��Only programmerrevision�*�!�'������ supportsfirmware upgrades.If you haverevisionPGM02A,
this section does not apply to your product.

On August20, 2008we releaseda firmwareupdate(firmwareversion�
�
��) for theOrangutanUSB programmerrevision
PGM02B that fixes a bug wherethe programmercould be left trying to drive someof its programminglines high if
programming failed.

On July 31, 2008we releaseda firmware update(firmware version1.3) for the OrangutanUSB Programmerrevision
PGM02B that causesthe programmerto immediatelyabort if the targetdevicelosespower while programmingis in
progress,which makesit muchlesslikely for theAVR to becorrupted.It alsoallowstheprogrammerto work betterwith
our �)�H�7�D�=�K�J�7�D�,�/�	�N�N���3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���9�7�J�7�B�E�=���F�H�E�:�K�9�J���
�������5, �)�H�7�D�=�K�J�7�D�&�/�	�
�����3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���9�7�J�7�B�E�=���F�H�E�:�K�9�J��

�������5, ���7�8�O�)�H�7�D�=�K�J�7�D�� �3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���9�7�J�7�B�E�=���F�H�E�:�K�9�J���
���
���5, and ���F�?�H�E�8�E�J�3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���9�7�J�7�B�E�=���F�H�E�:�K�9�J���������5,
which all havemotordriver control linesthatdoubleasprogramminglines.Version1.2couldcausemotorsconnectedto
these devices to briefly kick during programming. Version 1.3 will not drive motors during programming.

Note that version1.2 (andhencealsoversion1.3) fixed a seriousbug in the programmerÕsversion1.1 firmware. This
bugcausestheprogrammerto pull too muchcurrentwhile connectedto the targetdevice,which in turn candamagethe
programmer.

You can determineyour firmware version numberby following the stepslisted in �,�;�9�J�?�E�D���
�9(Configuring Your
Programmer for AVR Studio). The programmer used in the following screen shot has firmware version 1.0 (ÒFw: 1.0Ó):

From this step, you can type�Nto exit without changing any version numbers.

If you have firmware version 1.1, 1.2, or 1.3, please download this file:

�F�=�C�����8�6�<�?�H�C�M�7�H�;�6�L�
�
���
�F�=�C�3�>�J�J�F�������M�M�M�
�F�E�B�E�B�K�
�9�E�C���<�?�B�;���:�E�M�D�B�E�7�:���F�=�C�����8�6�<�?�H�C�M�7�H�;�6�L�
�
���
�F�=�C���<�?�B�;�6�?�:�����$�
�����5�������A���F�=�C��

and follow the firmware update procedure detailed in the rest of this section.

���
�7�
�.�F�=�H�7�:�;���*�H�;�F�7�H�7�J�?�E�D�I
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�
�
���#�D�I�J�7�B�B���7���I�K�?�J�7�8�B�;���J�;�H�C�?�D�7�B���F�H�E�=�H�7�C
To performthefirmwareupdate,you will needa terminalprogramcapableof sendingbinary files. We recommendTera
TermProv2.3,availablefor freeat �>�J�J�F�������>�F�
�L�;�9�J�E�H�
�9�E�
�@�F���7�K�J�>�E�H�I���/�����������
���� �J�;�H�7�J�;�H�C�
�>�J�C�B�3�>�J�J�F�������>�F�
�L�;�9�J�E�H�
�9�E�
�@�F���7�K�J�>�E�H�I��

�/�����������
�����J�;�H�7�J�;�H�C�
�>�J�C�B�5. Installation instructions are included in the downloaded .zip file.
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���
�����B�E�I�;���7�D�O���F�H�E�=�H�7�C�C�;�H���I�;�H�?�7�B���F�E�H�J���9�E�D�D�;�9�J�?�E�D�I
CloseanyexistingCOM port connectionsyou havethatmight interferewith theupgradingprocess.For example,if you
haveAVR Studioopen,makesuretheAVRISPprogrammingwindowis closedasthiswindowtiesuptheCOM portyour
programmer is using.

Pololu Orangutan USB Programmer User's Guide © 2001Ð2010 Pololu Corporation

8. Updating Your Programmer's Firmware Page 26 of 34



���
�����;�J�;�H�C�?�D�;���O�E�K�H�����)�'���F�E�H�J

Using the Windows device manager to identify the programmerÕs COM port

Connectyour programmerto your computerand bring up your computerÕsdevicemanager.One way to accomplish
this is through the hardwaretab of the Systemcontrol panel.Another way is to right-click on ÒMyComputerÓand
selectÒmanage,Ówhich shouldbring up a window like the oneshownabove.SelectÒDeviceManagerÓon the left and
thenexpandthe ÒPorts(COM & LPT)Ólist on the right. Make noteof the COM port associatedwith ÒPololuUSB-to-
serialadapterÓ.(If you haveanotherPololu devicethat usesthe CP2102USB adapter,you might seea different device
description.)In ourexamplebelowyoucanseetheport is COM6.If yourport is COM4or less,or if yourterminalprogram
can use higher port numbers, please move on to�,�;�9�J�?�E�D�����
�8; otherwise, continue with the following step.
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���'�7�A�;���I�K�H�;���O�E�K�H���F�E�H�J���?�I�����)�'�
���J�>�H�E�K�=�>�����)�'�������-�;�H�7�-�;�H�C���E�D�B�O��
Tera Term cannotconnectto COM6, so we needto changethe COM port number.Right-click the ÒPololuUSB-to-
serialadapter(COMx)ÓandselectÒPropertiesÓ.Selectthe ÒPortSettingsÓtab of the resultingdialog box andclick the
ÒAdvancedÉÓ button.

At thebottomof thenextdialogbox is a drop-downlist labeledÒCOMPortNumberÓ.Whenyou selectthis list you can
seeall theportsavailableto you.You needto selecta port from COM1 to COM4 that is not markedasÒ(inuse)Ó.In the
example below, valid choices would be COM2 or COM4; we select COM2.
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If COM1 through COM4 are all in use, you have three options:

1) find a way to free up one of those ports by disconnecting something

2) find another terminal program that will let you send binary files to ports greater than COM4

3) reassign your programmer to an Òin useÓ port that you know nothing is currently connected to.

Note that if you chooseoption 3, you might run into problemsin the future if you ever simultaneouslyconnectyour
programmerand the other devicethat is configuredto usethat port. Onceyou havechosenyour new port, click OK
on both the AdvancedandPropertieswindowsandclosethe ComputerManagementwindow. If you re-openComputer
Management window, you should see your serial adapter mapped to your newly selected port.

���
�8�
�.�F�B�E�7�:�?�D�=���J�>�;���(�;�M��� �?�H�C�M�7�H�;
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���+�K�D���-�;�H�7���-�;�H�C���*�H�E���L���
��
You will begreetedby a ÒTeraTerm:New connectionÓdialogbox. Click cancel,thengo to theÒSetupÓmenuandselect
ÒSerial portÉÓ.

Configurethesettingsasshownbelow,substitutingyour own COM port.Thebaudrateshouldbe115200with 8-bit data,
no parity, onestopbit, andno flow control.You do not needany transmitdelays.The only settingsyou shouldhaveto
change from their default values are the port and the baud rate.���E���D�E�J���9�B�?�9�A���)�%���O�;�J�
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Whenyou connectyour programmerto your computervia the USB cable,you shouldseeboth the red andgreenstatus
LEDs light for approximatelyfive seconds.During this time,theprogrammeris waiting for theproperinputsequencethat
will put it into firmware update mode. The procedure for entering firmware update mode is as follows:

¥ Bring up the Tera Term serial port setup dialog as described in part 1 above, but do not connect yet.

¥ Plugyour programmerinto your computervia theUSB cableandwait for thegreen�.�,�� statusLED to light. It
usually takes around 0.5s for the USB connection to be established.

¥ Oncethe greenUSB statusLED is lit andwhile both red andgreenprogrammerstatusLEDs arestill lit, click
�)�% in theTeraTermserialport setupdialog to establisha connectionandtype �<�M�8�E�E�J�B�E�7�:. This stringmustbe in
all lowercase.With everysuccessfullyenteredletter,the5-secondtimer resets,sothebiggestdifficulty is typing that
first ÒfÓ before the first 5-second period expires and the two status LEDs turn off.
As you type the string, you will seethe uppercaseversionof the lettersyou type echoedback, so as you type
ÒfwbootloadÓ,youwill seeÒFWBOOTLOADÓ.If youentera letterincorrectly,aÒ?Ówill beechoedbackto youand
bothstatusLEDswill turnoff immediately.If thishappensyouwill needto disconnectfrom TeraTerm,unplugyour
programmer, and repeat the process again.
If you enter the string successfully,you will seethe bootloaderversion numberechoedback to you (probably
Ò1.2Ó).Note that this bootloaderversionnumberis not thesameasthetheprogrammerÕsfirmwareversionnumber.
This versionnumberis the versionof the small pieceof code(called a ÒbootloaderÓ)that is reprogrammingthe
programmerÕs flash.

¥ At thispointyoucantype�Nto exit firmwareupgrademodeor �I to loadthenewfirmware.If you type�I, therewill
bea brief delayasthecurrentfirmware is erased,afterwhich you will see�, echoedback.Now theprogrammeris
waiting for youto uploadabinarydatafile containingthenewfirmware.Thisdatafile shouldhavea�
�F�=�Cextension.
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From the ÒFileÓ menu, select ÒSend fileÉ.Ó

Navigateto thedirectorythathasthe.pgmfile youwish to uploadandselectthefile. Beforeyouclick ÒOpen,Ó�C�7�A�;�I�K�H�;
�O�E�K�>�7�L�;�9�>�;�9�A�;�:�J�>�;�8�?�D�7�H�O�9�>�;�9�A�8�E�N�E�F�J�?�E�D�?�D�J�>�;�B�E�M�;�H�B�;�<�J�F�7�H�J�E�<�J�>�;�M�?�D�:�E�M. If you fail to checkthis box, the
upload will fail.
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When you click ÒOpenÓ,you shouldseeperiodsstreamingacrossyour terminal window . Eachperiod representsthe
successfultransmissionof a packet.You shouldalso seethe red statusLED below the resetbutton flickering as the
firmwareupdateprogresses.Whentheuploadis complete,theprogrammerwill transmit���,�.�������,�, to indicatesuccess.
If thereis a problem,the programmerwill transmiteither �,�-���+�-���+�+ or ���"�%�,�.�'���+�+ , most likely followed by a
streamof ��'sandafew �9's.Themostlikely causefor suchaproblemwouldbethefailure to transmitthefirmwareupgrade
file asa binary file. If repeatingthe stepsin this sectionagaindo not lead to a successfulfirmware update,pleasesee
�,�;�9�J�?�E�D����for information on how to contact us for support.
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