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1. Overview
The Orangutan USB Programmer [http://www.pololu.com/catalog/product/740] is a compact solution for
programming our Orangutan robot controllers [http://www.pololu.com/catalog/category/8] or 3pi robot
[http://www.pololu.com/catalog/product/975] throughaUSBport.OurprogrammerincorporatesaUSB-to-serialadapter
andemulatesan AVR ISP programmerso that you canprogramyour Orangutansor 3pi with any softwarethat
cantalk througha serialport to anAVR ISP. Theunit alsodoublesasa USB-to-serialadapter(TX andRX only),
allowingyouto communicatewith yourOrangutan,3pi,or anyothermicrocontroller, throughaterminalprogram.

Unlike someotherAVR programmers,theOrangutanUSBprogrammerdoesnotrecieveits powerfrom thecircuit
to be programmed.Instead,it receivesits power via the USB A to mini-B cable [http://www.pololu.com/catalog/
product/130] that 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
connects the programmer to your target device is included.

Note: The OrangutanUSB programmershould be able to programall AVR microcontrollers
that supportpagedprogramandEEPROMmemory, but we canonly supportOrangutanand3pi
programmingat this time. This productis not neededfor the OrangutanX2, which hasits own
built-in AVR ISP programmer.

For a Spanishversionof this document,pleaseseePololu Orangutan USB Programmer Guia
Usuario [http://www.pololu.com/file/download/
PololuOrangutanUSBProgrammerGuiaDeUsuario.pdf?file_id=0J136] (1MB pdf) (provided by customer
Jaume B.).
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2. Contacting Pololu
You can check the Orangutan USB Programmer page [http://www.pololu.com/catalog/product/740] for additional
information.We would bedelightedto hearfrom you aboutanyof your projectsandaboutyour experiencewith
theOrangutanUSB programmer. You cancontact us [http://www.pololu.com/contact] directly or poston our forum
[http://forum.pololu.com/]. Tell uswhatwedid well, whatwecouldimprove,whatyouwould like to seein thefuture,
or anything else you would like to say!

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

2. Contacting Pololu Page 3 of 32

http://www.pololu.com/catalog/product/740
http://www.pololu.com/contact
http://forum.pololu.com/
http://forum.pololu.com/


Pololu Orangutan USB Programmer labeled top view

Pololu Orangutan USB Programmer labeled bottom view

3. Module Pinout and Components

USB-to-Serial Adapter Mode:
The location of the blue mode jumper
determines whether the device will
function as a programmeror a USB-to-
serial adapter. When the mode jumper
spansthe two pins that aremarkedon the
bottom of the board with a ÒUÓ,the
computerÕs RX line is connectedto thepad
labeledRX andthedevicewill functionas
a basicUSB-to-serialadapter. TheRX and
TX padsare labeledfrom the computerÕs
perspective,soto makeuseof theUSB-to-
serial adapter you need to connect the
programmerÕs RX padto your targetÕs TX
pin (PD1ontheOrangutan/3pi) andtheTX
pad to your targetÕs RX pin (PD0 on the
Orangutan/3pi) while in USB-to-serial
mode. These pads expect logic-level
signals (i.e. 0V lows, 5V highs).

Programmer Mode:
Whenthebluemodejumperspansthetwo
pins that aremarkedon the bottomof the
boardwith aÒPÓ,thecomputerÕsRX line is
connected to the programming
microcontroller and the device will

function as an in-circuit AVR ISP programmer. The computerÕs TX line is alwaysconnectedto both the pad
labeled TX and the programming microcontroller.

Revision Number:
Therearecurrentlytwo versionsof theOrangutanUSBProgrammer:PGM02A andPGM02B. TheprogrammerÕs
revisionnumberis written alongtheright sideof thebottomof thePCboard.ThenewerPGM02Brevisionhas
two key improvementsover the original PGM02A: 1) it hasthe ability to acceptfirmware updatesfrom Pololu
(seeSection 8) and2) it wonÕt let you programyour targetdeviceif thatdeviceis not powered,which canhelp
preventyou from accidentallydamagingyour Orangutan/3pi. Pleasetake note of your programmerÕs revision
number so you know which statements in this userÕs guide apply to your specific programmer.

LEDs:
The greenUSB statusLED near the mini-B connectorwill light when the OrangutanUSB programmeris
connectedto a personalcomputerand functioning properly as a serial port. If you have not installed the
programmerÕs drivers before connecting it, this status LED will be off.

The red and greenprogrammingstatusLEDs near the centerof the boardwill give you feedbackwhen the
OrangutanUSB programmeris being usedin programmingmode.The greenLED will flash every time the
programmerreceivesavalid AVR ISPcommandpacketfrom thepersonalcomputerto which it is connected.The
red LED will flash everytime the programmersendsinformationover the 6-pin ISP cableto the devicebeing
programmed. These LEDs do not do anything when the Orangutan USB programmer is in USB-to-serial mode.
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If youhaveprogrammerversionPGM02B, youwill haveadditionalLED feedback.Everytimeyourprogrammer
powersup (i.e. when you connectit to your computer),the red and greenstatusLEDs will both light for
five seconds.During this period,the programmeris receptiveto firmware updates;you shouldavoid trying to
programuntil theinitial five secondshaveelapsedandthetwo statusLEDs haveturnedoff. Additionally, if your
programmeris notconnectedto a targetdeviceor if your targetdeviceis notpowered,theprogrammerÕsredLED
will flash once per second to indicate that it will not let you program.

Connecting to Your 3pi Robot:

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

Connecting to Your Orangutan:

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

Orangutan ISP pins

TheOrangutanUSBprogrammerconnectsto yourOrangutanor BabyOrangutanvia theincluded6-pinISPcable.
Thecablemustbeorientedsothat theprogrammerÕs ISPheaderpin 1 connectsto your (Baby)OrangutanÕs ISP
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headerpin 1. Unlike theOrangutan,theBabyOrangutandoesnotcomewith ashroudedheaderto enforcecorrect
cableorientation;theredwire andarrowmarkon thecableÕs ISPconnectorshouldbelined up with thearrowto
pin 1 on theBabyOrangutanPCB.You will only beableto achievethis alignmentby connectingto thetop side
of theBabyOrangutanPCB,so be very careful not to solder your 6-pin ISP header onto the wrong side of
your Baby Orangutan!

Note: The programmer does not deliver power to the device it is programming, so your
Orangutan must be turned on to be programmed. If you are using programmer version
PGM02A, attempting to program an unpowered device will have unpredictable results;
this might randomly change the fuse settings, which can in turn permanently disable your
Orangutan (see Fuses in Section 5.b). If your programmer version is PGM02B, the
programmer will not let you program an unpowered device (you will see the red status LED
blink once per second if your target device is not powered). You must still take great care to
ensure that your target device does not lose power during programming.
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4. USB-to-Serial Drivers
Before you connect your OrangutanUSB programmerto your computer, you must install the driver
[http://www.pololu.com/docs/0J7/] for the programmerÕs CP2102USB-to-UART bridge.Onceyou havesuccessfully
installedyour this driver, you shouldseethegreenUSB statusLED nearthemini-B connectorlit wheneverit is
connected to your computer.
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5. Getting Started Using Windows
After youÕveinstalledthenecessarydrivers,thenextstepis to downloadandinstall acompiler. WinAVR, located
at http://winavr.sourceforge.net/ [http://winavr.sourceforge.net/], is an opensourcesuiteof softwaredevelopment
tools for theAtmel AVR seriesof microcontrollers.It includestheGNU GCCcompilerfor C andC++. Follow
the installation instructions they provide.

WinAVR alonewill give you all thetoolsyou needto startprogrammingyour Orangutanor 3pi robot,but Atmel
offersAVR Studio4, a freeintegrateddevelopmentenvironmentthatworkswith theGCCC/C++compiler. AVR
Studio4 includesa simulatorandotherusefultools,andsupportstheAVR ISPprotocolusedby theOrangutan
USB programmer. You can download AVR Studio 4 [http://www.atmel.com/tools/AVRSTUDIO4.aspx] from AtmelÕs
website.Follow AtmelÕs installationinstructions.Notethatnewerversionsof AVR Studio4 might not work with
olderversionsof WinAVR, sowe recommendyou upgradeto thenewestversionWinAVR everytime you geta
new version of AVR Studio 4.

TheOrangutanUSBProgrammeris notcompatiblewith thenewerAVR Studio5 or Atmel Studio,
but the newerPololu USB AVR Programmer [http://www.pololu.com/catalog/product/1300] is.

5.a. Using AVR Studio 4
Herewewill showyoustepby stephowto useAVR Studio4 to makethereduserLED blink onyourOrangutan,
OrangutanSV-168,OrangutanSV-328,OrangutanLV-168,Baby Orangutan,or 3pi robot.Pleasenotethat this
programwill not work on theOrangutanX2. If you want to skip thestepsthatsetup theLED-blinker codeand
jumpstraightinto usingyourOrangutanUSBprogrammer, youcandownloadtheAVR Studioprojectthesesteps
would help you create and proceed straight to step 4.

¥ mega48:BlinkLED_m48.zip [http://www.pololu.com/file/download/BlinkLED_m48.zip?file_id=0J188] (9k zip)

¥ mega168:BlinkLED_m168.zip [http://www.pololu.com/file/download/BlinkLED_m168.zip?file_id=0J189] (9k zip)

¥ mega328:BlinkLED_m328.zip [http://www.pololu.com/file/download/BlinkLED_m328.zip?file_id=0J190] (9k zip)

1. Open AVR Studio and click New Project. Select AVR GCC for the project type. We called our
project ÒBlinkLEDÓand electedto havea folder called ÒC:\BlinkLEDÓcreatedcontainingthe blank file
ÒBlinkLED.cÓ.Click Next >>. DO NOT click ÒFinishÓyet. If you do accidentallyclick ÒFinishÓ,you will
not be able to performstep2 andwill insteadhaveto set the deviceby going to the ÒProjectÓmenuand
selecting ÒConfiguration OptionsÓ.
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Creating a new AVR Studio project, step 1

2. SelectAVR Simulator asthedebugplatformandthenselecttheappropriatedevicefor your Orangutan
or 3pi. This will either be ATmega48, ATmega168, or ATmega328P dependingon which chip your
Orangutan or 3pi has. ClickFinish.

Creating a new AVR Studio project, step 2

3. Write your programin BlinkLED.c asseenin the screenshotbelow andclick the Build buttonon the
toolbar(or pressF7), or just downloadthe zippedBlinkLED projectarchivefor your devicefrom the list
above.
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Building a project with AVR Studio

Note: You will probablywant to customizethis programslightly if you are working with
anoriginal Orangutanratherthana BabyOrangutan,OrangutanSV-168,OrangutanSV-328,
OrangutanLV-168, or 3pi robot. F_CPU shouldbe definedasthe clock frequencyof your
target device in Hz. For the Orangutanthis should be 8000000UL (8 MHz), while for
the OrangutanSV-xx8, OrangutanLV-168, Baby Orangutan,and 3pi robot this shouldbe
20000000UL (20MHz). You canachievethis by commentingout line 3 anduncommenting
line 2. If you donÕt make this change, the timing of delayms() will be off.

4. Make sureyour OrangutanUSB programmeris connectedto your computervia its USB A to mini-B
cableandthenclick theDisplay the ‘Connect’ Dialog buttonon thetoolbar. You canalsoaccomplishthis
by going to the ÒToolsÓ menu and selectingProgram AVR → Connect….

Connecting to the programmer with AVR Studio

5. This will bring up a programmerselectiondialog. The platform shouldbe AVRISP. The Orangutan
USB programmerusesAVR ISP version2 (written as AVRISPv2),but this is not the sameas AVR ISP
mkII. Selecttheserialport of your programmerif you know what it is, or selectAuto andit will try all the
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portsuntil it detectsthe programmer. You candetermineyour programmerÕs serialport by looking in the
ÒPorts(COM & LPT)Ólist of your DeviceManagerfor ÒPololuUSB-to-serialadapterÓ.Click ÒConnectÉÓ
to bring up theAVRISPdialog.You shouldseethegreenprogrammingstatusLED flashvery briefly asthe
dialog appears.If an error dialog appearsinsteadof the AVRISP dialog, your computercannotdetectthe
programmer; please go to Troubleshooting (Section 7) for help identifying and fixing the problem.

AVR StudioÕs programmer-selection dialog

6. If you havenot donesoalready, connectyour programmerto your Orangutanor 3pi usingthe6-pin ISP
cable.Makesurethecableis orientedsothatpin 1 ontheconnectorlinesupwith pin 1 onyour targetdevice!
You cantestyour connectionby goingto theMain tabandclicking theRead Signature button.This sends
a commandto the targetmicrocontrolleraskingfor its devicesignature.If everythingworkscorrectly, you
shouldseeÒSignature matchesselecteddeviceÓ. If the signaturedoesnot matchthe selecteddevice,you
probablyhavethewrongdeviceselected(or possiblyyourtargetdeviceis turnedoff). If readingthesignature
fails entirely, pleasereferto ourtroubleshootingadvice(Section 7) for helpgettingyourconnectionworking.

Reading the device signature in AVR StudioÕs Main ISP tab

7. Now it is time to programyour target device.Selectthe Main tab.Your Device shouldmatchthe one
you selectedwhenyou createdthe project:ATmega328P, ATmega168,or ATmega48.Selectthe Program
tab.Your Input HEX File in the Flash sectionneedsto be thehex file thatwasgeneratedwhenyou built
your program.You canbrowsefor this usingthe "..." buttonto the right of the input file text box. If you
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navigateto your projectÕs folder, you shouldfind it asÒdefault\<project name>.hexÓ. Click the Program
button(makesureyouclick theonein theFlash section,notonein theÒEEPROMÓor ÒELFProductionFile
FormatÓ sections!).

AVR StudioÕs Program ISP tab

You should seeboth the red and the greenprogrammingstatusLEDs flicker on your OrangutanUSB
programmerasit programsandyou shouldseethefollowing text appearin thetext box at thebottomof 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!
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If therewerenoproblems,theredLED onyourOrangutan,BabyOrangutan,or 3pi shouldnowbeflashing!
Notethatif youaretrying thisona3pi robotandyouhavenÕt yetsolderedin theoptionalthrough-holeLEDs,
you will needto turn your 3pi robotover to seetheflashingLED asthesurface-mountedLEDs arelocated
on theundersideof the3piÕs PCB.If therewasa problem,pleasego to Troubleshooting(Section 7) for help
identifying and fixing it.

5.b. AVR Studio 4 in More Detail
This sectionprovidesa brief overviewof theothertabsin theAVRISPdialog.It is rarethatyou will wantto use
anythingotherthantheProgram tab,but it is usefulto knowwhattheothertabslet youdo for therareoccasions
when you will need them.

¥ Main: setting your ISP frequency

AVR StudioÕs interface for setting the ISP frequency.

The Programming Mode and Target Settings sectionlets you set the frequencyof the clock usedwhen
programmingthe target device.This frequencymustbe less than a quarter of your targetÕs clock. It is
importantto notethatthefrequenciesin theISP Freq list arenot correct whenyouareusingtheOrangutan
USB programmer. Here is how the listed frequencies relate to the actual frequencies:
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Listed Frequency Actual Frequency Allowed Target Frequency

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
can be used to program fuses and lock bits.

You shouldbe able to programany devicerunningat 1 MHz or higherusing the listed 57.6 kHz setting,
which is the OrangutanUSB programmerÕs default ISP frequency. An 8 MHz device(e.g. the Orangutan)
canbe safelyprogrammedusingthe 460.8 kHz settinganda 20MHz device(e.g. the OrangutanSV-xx8,
OrangutanLV-168,BabyOrangutan,and3pi robot)canbesafelyprogrammedusingthefastest1.845 MHz
setting.Thetwo lowestfrequenciesexistasa safetynet in caseyou accidentallysettheclock of your target
deviceto somethingunder1 MHz. The1.21 kHz settingis too slow to actuallyprogramyour targetdevice
(AVR Studio will time out waiting for a responsefrom your Orangutan),but it will still let you set the
fuses.Be awarethat if you attemptto programflashor EEPROMusingthe4.00 kHz setting,it might take
somewhereon theorderof five to tenminutesdependingon thesizeof your program,soyou shouldonly
use this ISP frequency as a last resort.

¥ Fuses (proceed with caution!)
Clicking on the Fuses tab will causethe programmerto readthe fusesettingsof the target device.If your
programmeris not connectedto your Orangutanwhenyou selectthis tab, you will get an error message.
Fusesallow you to configurecertainaspectsof your microcontrollersuchas boot flash size,brown-out
detectionlevel, andthe clock off of which it shouldrun (e.g.externalcrystal,internaloscillator).To learn
more about the fuses and what they do, please see the ATmega48/88/168/328P datasheet.

Note: You can permanently disable your Orangutan by setting the fuses incorrectly.
Only advanced users who know precisely what they are doing should change these fuse
settings!

¥ Lock Bits
Clicking on theLock Bits tabwill causetheprogrammerto readthelock bitssettingsof thetargetdevice.If
yourprogrammeris notconnectedto yourOrangutanwhenyouselectthis tab,youwill getanerrormessage.
The lock bits allow you to secureyour microcontrollerby preventingfurther flash writing or reading.The
lock bits canberesetto a fully unlockedstateby performinga chip erase(i.e. by clicking theErase Device
buttonin the Program tab).Lock bits areusuallyonly importantif you wish to releasea productto other
peoplewithout giving them accessto the programit is running,or if you wish to makeit slightly more
difficult to overwrite a programmed chip.

¥ Advanced
You should not need to worry about Oscillator Calibration.

¥ HW Info
This tabwill tell you thehardwareandsoftwareversionsof your OrangutanUSB programmer. Section 5.c
explainshow you canconfigureyour programmerto changetheseversionnumberssotheywill matchwhat
your AVR Studio is expecting.
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¥ Auto
This tab lets you automaticallyperform a scriptedset of programmingactions.If you are going to be
configuringmanydevicesthesameway, it mightbeconvenientfor youto dothisusingtheAuto tabfeatures.

5.c. Configuring Your Programmer for AVR Studio 4

Configuringyour programmerÕs versionnumbersis purely optional. Your programmerwill still
function with incorrect or mismatched version numbers.

WhenAVR Studioconnectsto your programmer, it requeststhe programmerÕs hardwareandsoftwareversion
numbers.If theseversionsdonÕt matchwhat AVR Studio is expecting,it will bring up a dialog box askingif
you wantto upgrade(or, if you haveanold versionof AVR Studio,downgrade)your programmerÕs firmwareas
shownbelow. In theexamplescreenshotbelow, ourOrangutanUSBprogrammerhasasoftwareversionof 02.07
and AVR Studio is expecting a software version of 02.0A:

AVR StudioÕs AVRISP firmware version warning

The OrangutanUSB programmerdoesnot supportAVR StudioÕs firmware upgrade/downgradesystem,so this
dialogis nothingmorethananannoyancethatwe will haveto dismisseverytime we try to bring up theAVRISP
dialog.PressingOK will resultin AVR StudioÕs attempting(andfailing) to upgradeour programmerÕs firmware,
sotheproperresponseis to pressCancel to proceedto theAVRISPdialog.Thewarningcanbesafelyignored,so
to stopAVR Studiofrom issuingit we canconfiguretheprogrammerÕs softwareandversionhardwarenumbers
to match what AVR Studio is expecting.

The first stepin the configurationprocessis to determinethe COM port of your OrangutanUSB programmer.
Oneway to do this is to bring up your computerÕs DeviceManager, expandtheÒPorts(COM & LPT)Ólist, and
notetheCOM portassociatedwith ÒPololuUSB-to-serialadapterÓ.Useyourfavoriteterminalprogramto connect
to this port at 115,200 baudwith 8-bit characters,no parity andonestopbit. This is occasionallyrepresentedas
115200-8-N-1. In the screen shots below we use Hyper Terminal for this.

Oncethe connectionis made,type ÒconfigÓin all lowercase to get into configurationmode.As you type the
lettersyou shouldseethe programmerechothem back to your terminal. If you makea mistakeenteringthe
string,youwill seeaÒ* Óechoedandyouwill needto startenteringthestringagainfrom thebeginning.Oncethe
string is enteredcorrectly, the programmerwill transmitits firmware,hardware,andsoftwareversionnumbers.
Thefirmwareversionnumberis theversionof thePololu firmware thatyour programmeris running;this is not
configurable. The software version is the version sent to AVR Studio when it first connects to your programmer.
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here we have transmitted:config

Oncetheversionsaretransmitted,theprogrammerwaitsfor a configurationcommand.Thetwo valid commands
areÒsÓ,for softwareversionconfiguration,andÒhÓ,for hardwareversionconfiguration.Thescreenshotsbelow
show us configuring our programmerÕs softwareversionto be 2.0A, which will matchwhat our AVR Studio
expects.

here we have transmitted:s

here we have transmitted:2.0a

After thefinal characterof thesoftwareversionis sent,theprogrammerwill echobackits newsoftwareversion.
If youhavesenttheversioncorrectly, theversionechoedshouldbewhatyousent.If youhavenotsentit correctly,
the version echoed should be the software version it had before you started the configuration.

5.d. Using AVRDUDE
It is also possibleto programyour Orangutanusing AVRDUDE, which is includedin the WinAVR package.
To sendthe blinking LED programto your Orangutan,you would type somethingsimilar to following into a
command console:
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cd C:\BlinkLED\default
avrdude -p m168 -P COM2 -c avrispv2 -e -U flash:w:BlinkLED.hex

Theargumentfollowing the-p is thepartnumberandshouldbem328p, m168, or m48. Theargumentfollowing
the -P is theport; you canuseyour computerÕs DeviceManagerto figure out theCOM port of your Orangutan
USB programmer. The programmerID is specifiedusing the -c option andshouldbe avrispv2. The -e option
resultsin a chip eraseandthe -U optionis usedfor writing, reading,or verifying flash,EEPROM,fuses,or lock
bits. In this examplewe areusing-U to write BlinkLED.hex to flash.PleaseseetheAVRDUDE documentation
in WinAVR\doc\avrdude\for more detailed information.
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6. Getting Started Using Linux
Recentversionsof thelinux kernelincludesupportfor thePololuOrangutanUSBProgrammeraspartof theusb-
serialdriver. Wehavetestedthefollowing instructionsunderUbuntuLinux 7.04;if youexperienceanyproblems,
we recommend you upgrade to the most recent version of your distribution.

To begin working with AVRs under linux, you will need to install four softwarepackages,which can be
downloadedfrom their respectivewebsites.UnderUbuntuLinux, thesepackagesareprovidedin theÒUniverseÓ
repository.

1. gcc-avr: the GNU C compiler, ported to the AVR architecture

2. avr-libc: a library giving access to special functions of the AVR

3. binutils-avr: tools for converting object code into hex files

4. avrdude: the software to drive the programmer

Oncethesepackagesareinstalled,you will beableto compileC programsfor theAVR with gccto producehex
files. We will not go into thedetailsof writing C programsfor theAVR here,but, asanexample,we will show
you how to useyour linux computerandOrangutanUSB programmerto maketheuserLED on your Orangutan
or Baby Orangutan blink.

Download the archive that is appropriate for your deviceÕs microcontroller:

¥ mega48:BlinkLED.zip [http://www.pololu.com/file/download/BlinkLED_m48.zip?file_id=0J188] (9k zip)

¥ mega168:BlinkLED.zip [http://www.pololu.com/file/download/BlinkLED_m168.zip?file_id=0J189] (9k zip)

¥ mega328:BlinkLED.zip [http://www.pololu.com/file/download/BlinkLED_m328.zip?file_id=0J190] (9k zip)

andunpackit on your linux computer. Copythefile BlinkLED/ linux/ Makefile into theBlinkLED/ directory. It
may be necessaryfor you to edit this file, changingthe settingsat the beginningto reflect the locationswhere
the AVR utilities were installed.Additionally, if you are using an original Orangutanmega168(insteadof a
Baby Orangutan,OrangutanSV-xx8, OrangutanLV-168, or 3pi robot), you might want to edit BlinkLED.c by
uncommenting line 2 and commenting out line 3 to account for the OrangutanÕs lower 8MHz clock frequency.

At this point, you shouldbe readyto compilethe exampleprogramandload it onto the Orangutan.Plug in the
programmer and typemake.

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

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 (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 boardshouldbegin to
blink. If programming was not successful, please take a look at our troubleshooting advice (Section 7).
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7. Troubleshooting
If Your Computer Fails to Connect to the Programmer

¥ Make sureyour programmeris connectedto your computervia a USB A to mini-B cable.If it was
previouslyworking andhassincestopped,try cycling thepowerby unpluggingit from your computerand
then reconnecting it.

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

¥ Is theprogrammerÕs greenUSB statusLED on?This is thesingleLED on thesamesideof theboardas
themini-B connector. If this LED is not on,you do not havea valid USB-to-serialconnectionbetweenyour
programmer and your computer.

¥ If you arerunningWindows,canyou seeyour programmerlistedamongyour DeviceManagerÕs COM
ports?If you expandyour DeviceManagerÕs ÒPorts(COM & LPT)Ólist, you shouldseeyour programmer
appear as ÒPololu USB-to-serial adapterÓ.

¥ If you are running linux, examinethe systemmessagesgeneratedwhen the programmeris connected,
using the command ÒdmesgÓ.

¥ Your computerwill only let oneprogramhavea givenCOM port openat a time. If you areconnectedto
your OrangutanUSB programmerÕs COM port usinganotherprogram,suchasHyperTerminalor a second
instanceof AVR Studio, you will not be able to connectto it with your programmingsoftware.Please
makesureyou donÕt haveany terminalprogramsconnectedto your programmer, andif you havemultiple
versionsof AVR Studiorunning,makesurethatyou haveclosedtheÒAVRISPÓprogrammingdialogsin all
of them.WhentheAVRISPdialogis open,thatinstanceof AVR Studiohasanopenserialconnectionto your
programmer.

¥ If youareusingAVR Studio,try connectingto yourprogrammerÕsspecificCOM port insteadof selecting
the ÒAutoÓ option, which attempts to locate the port automatically.

¥ Is yourprogrammerÕsbluemodejumperselectingfor programmingmode?If themodejumperis missing
or 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 thatitÕs
alive.PleaseseetheConfiguringYour Programmerfor AVR Studiosectionfor instructionson how you can
interact with your Orangutan USB programmer using a terminal program.

If Your Programmer Has Problems Connecting to Your Target Device

¥ Themostcommoncausefor this problemis anincorrectconnectionbetweenyour programmerandyour
target device.If the ISP pins are misalignedbetweenyour programmerand your target device,the two
will not be ableto communicate.Pleasemakesurethat the ISP pins asnumberedin the Module Pinout&
ComponentssectionarecorrectlyconnectedbetweenyourOrangutanandyourprogrammer(i.e.1 goesto 1,
2 goes to 2, etc.).

¥ Your targetmustbepoweredfor programmingto work. Pleasemakesurethatyour Orangutanhaspower
and is turned on.

¥ YourprogrammerÕsISPfrequencymustnotbemorethanaquarterof yourtargetdeviceÕsclockfrequency.
If you are having trouble communicatingwith your target device,try lowering the ISP frequencyusing
the Boardtab of AVR StudioÕs AVRISP dialog.For moreinformationaboutISP frequency, seethe Board
section.

¥ Theremay be a problemwith your target device.ItÕs possibleto kill a devicewith a static shock,by
incorrectlyconnectingpower, or by programmingthe fusesincorrectly. Therecould alsobe a shortor cut
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tracesomewhereonyour targetdevice.Theidealwayto testfor thiswouldbeto try programmingadifferent
devicewith your OrangutanUSB programmer(or, conversely, try usinga differentprogrammerto program
your targetdevice).If this is notanoption,try verifying thatyour targetdeviceis still functionalandperform
somecontinuity teststo checkfor shortsor disconnectionson the ISP programminglines.DonÕt forget to
check the 6-pin ISP cable for shorts as well.

If none of the above troubleshooting suggestions help, pleasecontact us [http://www.pololu.com/contact] for support.
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8. Updating Your Programmer's Firmware

Note: Only programmerrevision PGM02B supportsfirmware upgrades.If you have revision
PGM02A, this section does not apply to your product.

On August20, 2008we releaseda firmwareupdate(firmwareversion1.4) for theOrangutanUSB programmer
revisionPGM02Bthat fixes a bugwheretheprogrammercouldbe left trying to drive someof its programming
lines high if programming failed.

On July 31, 2008 we releaseda firmware update(firmware version1.3) for the OrangutanUSB Programmer
revision PGM02B that causesthe programmerto immediatelyabort if the target device losespower while
programmingis in progress,which makesit much lesslikely for the AVR to be corrupted.It also allows the
programmerto work betterwith our Orangutan SV-xx8 [http://www.pololu.com/catalog/product/1225], Orangutan
LV-168 [http://www.pololu.com/catalog/product/775], Baby Orangutan B [http://www.pololu.com/catalog/product/1216], and
3pi robot [http://www.pololu.com/catalog/product/975], which all have motor driver control lines that double as
programming lines. Version 1.2 could cause motors connectedto these devices to briefly kick during
programming. Version 1.3 will not drive motors during programming.

Notethatversion1.2 (andhencealsoversion1.3) fixed a seriousbugin theprogrammerÕs version1.1 firmware.
This bugcausestheprogrammerto pull too muchcurrentwhile connectedto thetargetdevice,which in turn can
damage the programmer.

You candetermineyour firmwareversionnumberby following thestepslistedin Section 5.c (ConfiguringYour
Programmerfor AVR Studio).Theprogrammerusedin thefollowing screenshothasfirmwareversion1.0(ÒFw:
1.0Ó):

From this step, you can typex to exit without changing any version numbers.

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

pgm02b_firmware_v1.4.pgm [http://www.pololu.com/file/download/pgm02b_firmware_v1.4.pgm?file_id=0J126] (47k pgm)

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

8.a. Upgrade Preparations
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1. Install a suitable terminal program
To performthefirmwareupdate,youwill needaterminalprogramcapableof sendingbinaryfiles.Werecommend
Tera Term Pro v2.3, available for free at http://hp.vector.co.jp/authors/VA002416/teraterm.html
[http://hp.vector.co.jp/authors/VA002416/teraterm.html]. Installationinstructionsareincludedin thedownloaded.zip file.
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2. Close any programmer serial port connections
CloseanyexistingCOM portconnectionsyouhavethatmight interferewith theupgradingprocess.Forexample,
if you haveAVR Studioopen,makesuretheAVRISPprogrammingwindow is closedasthis window tiesup the
COM port your programmer is using.
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3. Determine your COM port

Using the Windows device manager to identify the programmerÕs COM port

Connectyour programmerto your computerand bring up your computerÕs device manager. One way to
accomplishthis is throughthe hardwaretab of the Systemcontrol panel.Anotherway is to right-click on ÒMy
ComputerÓand selectÒmanage,Ówhich shouldbring up a window like the one shownabove.SelectÒDevice
ManagerÓon the left andthenexpandthe 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 differentdevicedescription.)In our examplebelow you canseethe port is COM6. If
your port is COM4 or less,or if your terminalprogramcanusehigherport numbers,pleasemoveon to Section
8.b; otherwise, continue with the following step.
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4. Make sure your port is COM1 through COM4 (TeraTerm only)
TeraTermcannotconnectto COM6,sowe needto changetheCOM port number. Right-click theÒPololuUSB-
to-serialadapter(COMx)ÓandselectÒPropertiesÓ.SelecttheÒPortSettingsÓtabof theresultingdialogbox and
click the ÒAdvancedÉÓ button.

At thebottomof thenextdialogbox is a drop-downlist labeledÒCOMPortNumberÓ.Whenyou selectthis list
you canseeall theportsavailableto you. You needto selecta port from COM1 to COM4 that is not markedas
Ò(in use)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 chooseoption3, you might run into problemsin the future if you eversimultaneouslyconnect
your programmerandtheotherdevicethat is configuredto usethatport. Onceyou havechosenyour newport,
click OK on both the AdvancedandPropertieswindowsandclosethe ComputerManagementwindow. If you
re-open Computer Management window, you should see your serial adapter mapped to your newly selected port.

8.b. Uploading the New Firmware
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1. Run Tera Term Pro v2.3
Youwill begreetedby aÒTeraTerm:NewconnectionÓdialogbox.Click cancel,thengo to theÒSetupÓmenuand
select ÒSerial portÉÓ.

Configurethesettingsasshownbelow, substitutingyour own COM port. Thebaudrateshouldbe115200with
8-bit data,noparity, onestopbit, andno flow control.Youdonotneedanytransmitdelays.Theonly settingsyou
should have to change from their default values are the port and the baud rate.Do not click OK yet.
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2. Enter the programmer’s firmware update mode
Whenyou connectyour programmerto your computervia theUSB cable,you shouldseeboththeredandgreen
statusLEDs light for approximatelyfive seconds.During this time, the programmeris waiting for the proper
inputsequencethatwill put it into firmwareupdatemode.Theprocedurefor enteringfirmwareupdatemodeis 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 thegreenUSB statusLED to
light. It usually takes around 0.5s for the USB connection to be established.

¥ OncethegreenUSB statusLED is lit andwhile bothredandgreenprogrammerstatusLEDs arestill lit,
click OK in theTeraTermserialportsetupdialogto establishaconnectionandtypefwbootload. Thisstring
mustbe in all lowercase.With everysuccessfullyenteredletter, the 5-secondtimer resets,so the biggest
difficulty is typing that first ÒfÓ before the first 5-second period expires and the two status LEDs turn off.
As you typethestring,youwill seetheuppercaseversionof thelettersyou typeechoedback,soasyou type
ÒfwbootloadÓ,youwill seeÒFWBOOTLOADÓ.If youentera letterincorrectly, aÒ?Ówill beechoedbackto
you andbothstatusLEDs will turn off immediately. If this happensyou will needto disconnectfrom Tera
Term, unplug your programmer, and repeat the process again.
If youenterthestringsuccessfully, youwill seethebootloaderversionnumberechoedbackto you(probably
Ò1.2Ó).Note that this bootloaderversionnumberis not thesameasthe theprogrammerÕs firmwareversion
number. This version number is the version of the small piece of code (called a ÒbootloaderÓ)that is
reprogramming the programmerÕs flash.

¥ At this point you cantype x to exit firmwareupgrademodeor s to load thenew firmware. If you type
s, therewill bea brief delayasthecurrentfirmwareis erased,afterwhich you will seeS echoedback.Now
theprogrammeris waiting for you to uploada binarydatafile containingthenew firmware.This datafile
should have a.pgm extension.
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3. Loading the new firmware
From the ÒFileÓ menu, select ÒSend fileÉ.Ó

Navigateto thedirectorythathasthe .pgmfile you wish to uploadandselectthe file. Beforeyou click ÒOpen,Ó
make sure you have checked the binary checkbox option in the lower left part of the window. If you fail to
check this box, the upload will fail.
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Whenyou click ÒOpenÓ,you shouldseeperiodsstreamingacrossyour terminalwindow . Eachperiodrepresents
thesuccessfultransmissionof a packet.You shouldalsoseetheredstatusLED belowtheresetbuttonflickering
asthe firmware updateprogresses.Whenthe uploadis complete,the programmerwill transmit*SUCCESS to
indicatesuccess.If thereis aproblem,theprogrammerwill transmiteitherSTARTERR or CHKSUMERR, most
likely followed by a streamof *'s anda few c's. Themostlikely causefor sucha problemwould be the failure
to transmitthe firmwareupgradefile asa binary file. If repeatingthestepsin this sectionagaindo not leadto a
successful firmware update, please seeSection 2 for information on how to contact us for support.
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