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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] througha USB port. Our programmeincorporates USB-to-seriabdapter
andemulatesan AVR ISP programmeiso that you canprogramyour Orangutanr 3pi with any softwarethat
cantalk througha serialportto anAVR ISP. Theunit alsodoublesasa USB-to-serialadapte(TX andRX only),
allowingyouto communicatavith your Orangutan3pi, or anyothermicrocontrollerthroughaterminalprogram.

Unlike someotherAVR programmersthe OrangutariJSB programmedoesnotrecieveits powerfrom thecircuit
to be programmedInstead,it receivesits power via the USB A to mini-B cable [http://www.pololu.com/catalog/
product/130] that connectst to a personalkcomputer This cableis notincludedwith your programmerjf you do
not alreadyhaveone,you canpurchaset separatelyfrom our web site. The 6-pin ISP programmingcablethat
connects the programmer to youigeirdevice is included.

J Note: The OrangutanUSB programmershould be able to programall AVR microcontrollers
that supportpagedprogramand EEPROMmemory but we canonly supportOrangutarand 3pi
programmingat this time. This productis not neededor the OrangutanX2, which hasits own
built-in AVR ISP programmer

For a Spanishversionof this documentpleaseseePololu Orangutan USB Programmer Guia

Usuario [http://www.pololu.com/file/download/
PololuOrangutanUSBProgrammerGuiaDeUsuario.pdf?file_id=0J136] (1LMB pdf) (provided by customer
Jaume B.).
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2. Contacting Pololu

You can checkthe Orangutan USB Programmer page [http://iwww.pololu.com/catalog/product/740] for additional
information.We would be delightedto hearfrom you aboutany of your projectsandaboutyour experiencawvith
the OrangutanJSB programmerYou cancontact us [http://iwww.pololu.com/contact] directly or poston our forum
[http://forum.pololu.com/]. Tell uswhatwe did well, whatwe couldimprove,whatyouwould like to seein thefuture,
or anything else you would like to say!
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3. Module Pinout and Components
mini-B PC's PC's
connector GND RX Tx ISP header

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 are markedon the
bottom of the board with a OUO,the
compute@@ RX line is connectedo the pad
labeledRX andthe devicewill functionas

USB status ,mﬂde programming a basicUSB-to-serialadapterThe RX and
LED jumper status LEDs  1x padsare labeledfrom the compute®
Pololu Orangutan USB Programmer labeled top view perspectivesoto makeuseof the USB-to-

serial adapteryou need to connectthe
programme® RX padto your target®TX
pin (PD1ontheOrangutar@pi) andthe TX
padto your target® RX pin (PDO on the
Orangutarpi) while in USB-to-serial
mode. These pads expect logic-level
signals (i.e. 0/ lows, 5V highs).

unused pins  short for USB-to-serial mode

Programmer Mode:
Whenthe blue modejumperspanghetwo

|SP short for - 4 revision pins that are markedon the bottom of the
pins  Programming mode  number boardwith a OPGhecompute@RX line is
Pololu Orangutan USB Programmer labeled bottom view connected to the programming

microcontroller and the device will
function as an in-circuit AVR ISP programmerThe computefd TX line is alwaysconnectedo both the pad
labeled TX and the programming microcontroller

Revision Number:

Therearecurrentlytwo versionsof the OrangutarSB ProgrammerPGMO02A andPGMOZ2B. Theprogramme®
revisionnumberis written alongthe right side of the bottomof the PC board.The newerPGMO02Brevisionhas
two key improvementsover the original PGMO02A: 1) it hasthe ability to acceptfirmware updatesrom Pololu
(seeSection 8) and?2) it won®let you programyour target deviceif thatdeviceis not poweredwhich canhelp
preventyou from accidentallydamagingyour Orangutargpi. Pleasetake note of your programme® revision
number so you know which statements in this @sguide apply to your specific programmer

LEDs:

The greenUSB statusLED nearthe mini-B connectorwill light when the OrangutanUSB programmeris
connectedto~ a personalcomputerand functioning properly as a serial port. If you have not installed the
programme® drivers before connecting it, this status LED will bfe of

The red and greenprogrammingstatusLEDs nearthe centerof the boardwill give you feedbackwhen the
OrangutanUSB programmeris being usedin programmingmode.The greenLED will flash everytime the
programmereceivesavalid AVR ISPcommandoacketfrom the personatomputerto whichit is connectedThe
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 youhaveprogrammewersionPGMO02B, youwill haveadditionalLED feedbackEverytime your programmer
powersup (i.e. when you connectit to your computer),the red and greenstatusLEDs will both light for
five secondsDuring this period, the programmeliis receptiveto firmware updatesyou shouldavoid trying to
programuntil theinitial five second$aveelapsedndthetwo statusLEDs haveturnedoff. Additionally, if your
programmeis notconnectedo atargetdeviceor if yourtamgetdeviceis notpoweredtheprogramme®redLED
will flash once per second to indicate that it will not let you program.

Connecting to Your 3pi Robot:

The OrangutanJSB programmeiconnectgo your 3pi robotvia the included6-pin ISP cable,which plugsinto
the 3pi®keyed ISP port located just behind the right wheel as shown above.

Connecting to Your Orangutan:

ISP programming i_'la-:ler 4 5 ISP programming header
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Baby Orangutan ISP pins. Orangutan SV-168, SV-328, and
LV-168 ISP pins.

Orangutan ISP pins

TheOrangutarJSB programmeconnectgo your Orangutaror BabyOrangutarvia theincluded6-pin ISPca}bIe.
The cablemustbe orientedsothatthe programme® ISP headelpin 1 connectgo your (Baby) Orangutar€dSP
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headerpin 1. Unlike the Orangutanthe Baby Orangutardoesnot comewith ashroudecdeadeto enforcecorrect
cableorientation;the redwire andarrowmark on the cable®ISP connectorshouldbe lined up with the arrowto
pin 1 onthe Baby OrangutarPCB. Youwill only be ableto achievethis alignmentby connectingo thetop side
of the Baby OrangutarPCB, so be very careful not to solder your 6-pin ISP header onto the wrong side of
your Baby Orangutan!

.\J 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
PGMO02A, 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 PGMO02B, 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 connectyour OrangutanUSB programmerto your computer you must install the driver
[http://www.pololu.com/docs/037/] for the programme® CP2102USB-to-UART bridge.Onceyou havesuccessfully
installedyour this driver, you shouldseethe greenUSB statusLED nearthe mini-B connectodit wheneveiit is
connected to your computer
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5. Getting Started Using Windows

After youOvénstalledthe necessardrivers,the nextstepis to downloadandinstall a compiler WinAVR, located
at http://winavr.sourceforge.net/ [http://winavr.sourceforge.net/], IS an opensourcesuite of softwaredevelopment
toolsfor the Atmel AVR seriesof microcontrollerslt includesthe GNU GCC compilerfor C and C++. Follow

the installation instructions they provide.

WInAVR alonewill give you all thetoolsyou needto startprogrammingyour Orangutaror 3pi robot, but Atmel
offersAVR Studio4, afreeintegrateddevelopmengenvironmenthatworkswith the GCC C/C++compiler AVR
Studio4 includesa simulatorandotherusefultools, andsupportshe AVR ISP protocolusedby the Orangutan
USB programmerYou candownload AVR Studio 4 [http://www.atmel.com/tools/AVRSTUDIO4.aspx] from Atmel®
website Follow Atmel®installationinstructions Note thatnewerversionsof AVR Studio4 might notwork with
olderversionsof WinAVR, sowe recommend/ou upgradeto the newestversionWinAVR everytime you geta
new version of ¥R Studio 4.

.\J TheOrangutarJSB Programmers not compatiblewith the newerAVR Studio5 or Atmel Studio,
but the newePololu USB AVR Programmer [http:/iwww.pololu.com/catalog/product/1300] iS.

5.a. Using AVR Studio 4

Herewe will showyou stepby stephowto useAVR Studio4 to makethereduserLED blink onyour Orangutan,
OrangutarSV-168, OrangutanSV-328, OrangutanLV-168, Baby Orangutanpr 3pi robot. Pleasenote that this

programwill notwork on the OrangutanX2. If you wantto skip the stepsthatsetup the LED-blinker codeand

jump straightinto usingyour OrangutarlJSB programmeryou candownloadthe AVR Studioprojectthesesteps
would help you create and proceed straight to step 4.

¥ megad8BlinkLED_m48.zip [http://www.pololu.com/file/download/BlinkLED_m48.zip?file_id=0J188] (9K zip)

¥ megal68BIlinkLED_m168.zip [http:/iwww.pololu.com/file/download/BlinkLED_m168.zip?file_id=03189] (9K zip)
¥ mega328BlinkLED_m328.zip [http:/ivww.pololu.com/file/download/BlinkLED_m328.zip?file_id=03190] (9K zip)
1. OpenAVR Stu@io and click New Project. SeIectAVR GCC for 'the project type. We called our
project OBlinkLEDCand electedto havea folder called OC:\BlinkLEDCcreatedcontainingthe blank file
OBIinkLED.cOClick Next >>. DO NOT click OFinish@et. If you do accidentallyclick OFinishGjou will

not be ablgto performstep2 and W[II insteadhaveto setthe deviceby going to the OProject@enuand
selecting OConfiguration OptionsO.
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Welcome to AVR Studio 4

— Create new project
Project type: Froject name:
& ‘el BVR Assemblar IBIinkLED

v Create initial fle v Create folder
Initial file:
IBIinkLED ©

Location:

|c:\ |

Wer 4.16.638
¢ Back | Mest >> I Firizh Caticel Help

Creating a new AVR Studio project, step 1

2. SelectAVR Simulator asthe debugplatformandthenselectthe appropriatedevicefor your Orangutan
or 3pi. This will either be ATmega48, ATmegal68, or ATmega328P dependingon which chip your

Orangutan or 3pi has. Cli¢kinish.

Welcome to AVR Studio 4
— Select debug platform and device
Debug platfarm: Device:
AR Dragon ATmegalEs -
AVE ONE! ATmegal EBF
AVE Simulator g
AVE Simulatar 2 ATmegal B8P I:I
ICE200 ATmegal B8FA
ICE40 ATmegalB9
ICESD ATmegal BSF
JTaG ICE ATmegalbd,
JTAGICE mkll ATmegalBHYA,
ATmegal Bk1
ATmegalBU2 -
[~ Open plattarm options nest time debug mode is entered
Wer 4.16.638
<¢ Back | MHewt »> Firizh Cancel Help

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 zippedBIinkLED projectarchivefor your devicefrom the list

above.
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W AVR Studio - [CABlinkLED\BlinkLED.c] =8
B E'l.! Eroject Build Edit  View Jools Debug  Window Help - 88X
R RER R TN - B SRS X 5 NS TR
: [Trace Disabled - B ok T NG B e & X
| /7 F_CFU tells util/dealay h our Creaeb fmomuasce j
'-‘,‘?ﬂﬂlinltl.ED(ddauN] s+fdefine F_CPU 8000000UL 27 Ord B3 Build Active Configuration (F7) =
= & & 5o Fil fdefin= F_CFU 20000000UL #/ BabBy UFangutan rrequsncy | 20MHz)
-1 Source Files finclude <awr<io. h>
‘3 Header Files finclude <utilsdelay h>

8- Btemal Dependaff . Gmlayms( uwintl6_t willis 3 {
' Other Files vhile { millis )} {
_delay_m={ 1 )
millis—:
}.
}

int main{ woid ) {

DDRD |= 1 << DDD1: s=at LED pin FD1 to cutput
while ( 1 )

PORTD &= ~( 1 << PORTDL ). LED off

delaym=s({ 900 ) < delay 900 ms

PORTD |= 1 <« PORTDI1: LED on

delayn=s({ 100 ) delay 100 ms
return 0

- e

‘ ||| + | [B c\BlinkLED\BlinkLED.c ik
ATmegalss AVR Simulator Auto B 24 Coln

Building a project with AVR Studio

9 Note: You will probablywantto customizethis programslightly if you are working with
anoriginal Orangutarratherthana Baby OrangutanQOrangutarSV-168, OrangutarSV-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 Orangutanand 3pi robot this should be
20000000UL (20 MHz). You canachievethis by commentingout line 3 anduncommenting
line 2. If you donOnake this change, the timing of delayms() will bie of

4. Make sureyour OrangutanJSB programmelis connectedo your computervia its USB A to mini-B
cableandthenclick the Display the ‘Connect’ Dialog buttonon thetoolbar. You canalsoaccomplishthis
by going to the @bIsO menu and selectifgpgram AVR — Connect....

“® AVR Studio - [CABlinkLED\BlinkLED.c]

E File  Project Build Edit Yiew Tools Debug Window Help
QS Hd v L ang g ™ it A e IS
| Trace Disabled % % 3 L N e T G E

| S F_CPT e ildelawr hoonr clocl fred
s #define F_CPU| @ Display the 'Connedt’ Dialog (21
#define F_CPU 2lbooooooon ooy L algl
finclude <avr-io. h:

finclude <utilsdelav h:

=% BlinkLED (default)
a Source Files
L5 Header Files

Connecting to the programmer with AVR Studio

5. This will bring up a programmerselectiondialog. The platform shouldbe AVRISP. The Orangutan
USB programmermsesAVR ISP version2 (written as AVRISPv2), but this is not the sameas AVR ISP
mkll. Selectthe serialport of your programmeiif you know whatit is, or selectAuto andit will try all the
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portsuntil it detectsthe programmerYou can determineyour programme® serial port by looking in the
OPort¢COM & LPT)Qlist of your DeviceManagerfor OPololuJSB-to-serialadapterQClick OConnectEOQ
to bring up the AVRISP dialog. You shouldseethe greenprogrammingstatusLED flashvery briefly asthe
dialog appearslf an error dialog appeardnsteadof the AVRISP dialog, your computercannotdetectthe
programmer; please go tooubleshootingSection 7) for help identifying and fixing the problem.

F

Select AVR Programmer ﬁ

Flatfarm: Part:

STES00 - -

il COM i | Connect... I

&YRISP mkll A COM2 e Cancel |
JTAG ICE 3 COM3 3 SHES

JTAGICE mkll COM4 .

&R Dragon COMS Baud rate;

STKEDD - |coms - |ns200 =l

Baud rate changes are
Tip: To auto-connect o the programmer uged last time, press the 'Programmer’ active immediately.
button on the toolbar.

Maote that a bool cannot be used for programming as long as it is connected in
a debugging seszion. [n that caze, select 'Stop Debugaing' first,

Dizconnected Mode. .

AVR StudioOs programmer-selection dialog

6. If youhavenotdonesoalready connectyour programmeto your Orangutaror 3pi usingthe 6-pin ISP
cable. Makesurethecableis orientedsothatpin 1 onthe connectotinesup with pin 1 onyourtargetdevice!
You cantestyour connectiorby goingto the Main tabandclicking the Read Signature button.This sends
a commando the target microcontrolleraskingfor its devicesignaturelf everythingworks correctly you
shouldseeOSignatue matchesselecteddeviceOQlf the signaturedoesnot matchthe selecteddevice,you
probablyhavethewrongdeviceselectedor possiblyyourtargetdeviceis turnedoff). If readingthesignature
fails entirely, pleaseeferto ourtroubleshootingdvice(Section 7) for helpgettingyour connectiorworking.

STK500 in ISP mode with ATmegal68 = | E)

Main | Program I Fuses I LockEBits I .Pudvancedl HW Seﬂingsl HW Info I Auto I

— Device and Signature Bytes

IATmegamE ;I Erase Device |
FETT =

Signature matches selected device

Pramarsmmine Madas snd Tarmet SaHinme

Reading the device signature in AVR StudioOs Main ISP tab

7. Now it is time to programyour target device.Selectthe Main tab. Your Device shouldmatchthe one
you selectedvhenyou createdthe project: ATmega328PATmegal68pr ATmega48 Selectthe Program
tab. Your Input HEX File in the Flash sectionneedsto be the hexfile thatwasgeneratedvhenyou built
your program.You canbrowsefor this usingthe *'..."* buttonto the right of the input file text box. If you
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navigateto your project®folder, you shouldfind it as Odefault\<poject name>.hex(OClick the Program
button(makesureyou click theonein the Flash sectionnotonein the OEEPROM6r OELFProductiornFile
FormatO sections!).

STK500 in ISP mode with ATmegal68 E=FIEN™

Main  Program | Fuses I LockBits I Mvancedl HW Seﬂingsl HW Info I Auto I

— Device
Eraze Device |
¥ Eraze device before flash programming v Verfy device after programming
— Flash
(= Lze Current Simulator/E mulator FLASH Memony
' Input HEX File IC:"\.EIinkLED\defauh"-.Elink LED hex |
% I Program I Werify Read |
—EEFROM
" Use Current Simulator/Emulator EEPROM Memary
& Input HEX File | I
Program | Verify Read |
— ELF Production File Format
Input ELF File | . |
Fuses and lockbits settings
Program | Saye must be specified before
saving to ELF

Erasing device.. QK! -

Programming FLASH .. QK!

Reading FLASH .. QKl

FLASH contents is equal to file.. QK D
Leaving programming mode.. OK! 57

AVR StudioOs Program ISP tab

You should seeboth the red and the greenprogrammingstatusLEDs flicker on your OrangutanUSB
programmeasit programsandyou shouldseethefollowing text appeaiin thetext box at the bottomof 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 therewereno problemstheredLED onyour OrangutanBaby Orangutangr 3pi shouldnow beflashing!
Notethatif you aretrying this ona3pi robotandyou havenfyetsolderedn theoptionalthrough-holeLEDs,
you will needto turn your 3pi robotoverto seetheflashingLED asthe surface-mountet EDs arelocated
ontheundersideof the 3pi@ PCB.If therewasa problem,pleasego to TroubleshootingSection 7) for help
identifying and fixing it.

5.b. AVR Studio 4 in More Detail

This sectionprovidesa brief overviewof the othertabsin the AVRISP dialog. It is rarethatyou will wantto use
anythingotherthanthe Program tab, butit is usefulto know whatthe othertabslet you do for therareoccasions
when you will need them.

¥ Main: setting your ISP frequency

|'1

STKS00 in ISP mode with ATmegal68 l=[=] % |

Main | Program | Fuses | LockBits | Advanced | HW Settings | HW Inful Auto |

— Device and Signature Bytes

I.ﬂ.Tmega'IEE ﬂ Eraze Device |
|Signature not read Read Signature |

— Programming Mode and Target Settings

ISP mode | Seftings.. |

ISP Frequency: 57.60kHz

Target Settings ﬁ

— ISP Clock

ISP Freq: |E7.60kHz  «| Attainable: 57.60 kHz
Write |

Clase

Getting isp parameter.. SD=0k03 . OK

AVR StudioOs interface for setting the ISP frequency.

The Programming Mode and Target Settings sectionlets you setthe frequencyof the clock usedwhen
programmingthe target device. This frequencymustbe lessthan a quarter of your target®clock It is

importantto notethatthe frequenciesn the ISP Freq list arenot correct whenyou areusingthe Orangutan
USB programmeiHere 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*

* ThisISPfrequencyis solow that AVR Studiotimesout whenit tries to programflashor EEPROM but it
can be used to pgram fuses and lock bits.

You shouldbe ableto programany devicerunningat 1 MHz or higherusingthe listed 57.6 kHz setting,
which is the OrangutarlJSB programme® defaultISP frequency An 8 MHz device(e.g.the Orangutan)
canbe safely programmedisingthe 460.8 kHz settinganda 20 MHz device(e.g.the OrangutanSV-xx8,
OrangutarlLV-168,Baby Orangutanand3pi robot) canbe safelyprogrammedisingthe fastestl.845 MHz
setting.The two lowestfrequencieexistasa safetynetin caseyou accidentallysetthe clock of your target
deviceto somethingunderl MHz. The 1.21 kHz settingis too slow to actuallyprogramyour targetdevice
(AVR Studiowill time out waiting for a responsdrom your Orangutan)put it will still let you setthe
fuses.Be awarethatif you attemptto programflash or EEPROMusingthe 4.00 kHz setting,it might take
somewheren the orderof five to ten minutesdependingon the size of your program,so you shouldonly
use this ISP frequency as a last resort.

¥ Fuses (proceed with caution!)

Clicking on the Fuses tabwill causethe programmetto readthe fuse settingsof the targetdevice.If your

programmeiis not connectedo your Orangutanwhenyou selectthis tab, you will getan error message.
Fusesallow you to configure certainaspectsof 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 sed thega48/88/168/328P datasheet.

.'J 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 ontheLock Bits tabwill causethe programmeto readthelock bits settingsof thetargetdevice.If
your programmeis notconnectedo your Orangutarwhenyou selectthistab,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 the Erase Device
buttonin the Program tab). Lock bits are usually only importantif you wish to releasea productto other
peoplewithout giving them accesgo 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

Thistabwill tell you the hardwareandsoftwareversionsof your OrangutarlJSB programmerSection 5.c
explainshow you canconfigureyour programmeto 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
configuringmanydeviceghesameway, it mightbeconvenienfor youto dothisusingthe Auto tabfeatures.

5.c. Configuring Your Programmer for AVR Studio 4

.\J Configuringyour programme® versionnumbersis purely optional. Your programmemill still
function with incorrect or mismatched version numbers.

WhenAVR Studio connectsto your programmerit requestghe programme® hardwareand softwareversion
numbers.f theseversionsdon®matchwhat AVR Studiois expecting,it will bring up a dialog box askingif
youwantto upgradeor, if you haveanold versionof AVR Studio,downgrade)our programme® firmware as
shownbelow In theexamplescreershotbelow our OrangutarlJSB programmehasa softwareversionof 02.07
and A/R Studio is expecting a software version of 02.0A:

-,

STK500/AVRISP

&n AYRISP with Firmware version 2,07 has been detected, The firmware version corresponding
ko this installation of &%R Studio is 2,08, Press OK ko launch the upgrade program to

perform an upgrade, or Cancel ko continue without upgrading. MOTE! Caorrect operation is nok
guaranteed if an upgrade is not performed,

oK |

AVR StudioOs AVRISP firmware version warning

The OrangutarlJSB programmerdoesnot supportAVR Studio®firmware upgradedowngradesystem so this

dialogis nothingmorethananannoyancehatwe will haveto dismisseverytime wetry to bring up the AVRISP

dialog.PressingOK will resultin AVR Studio®attempting(andfailing) to upgradeour programme® firmware,

sotheproperresponsés to pressCancel to proceedo the AVRISP dialog. Thewarningcanbesafelyignored,so

to stopAVR Studiofrom issuingit we canconfigurethe programme® softwareandversionhardwarenumbers
to match what XR Studio is expecting.

Thefirst stepin the configurationprocesss to determinethe COM port of your OrangutanJSB programmer
Oneway to do this is to bring up your compute@ Device Manager expandthe OPort§COM & LPT)Qlist, and
notethe COM portassociatesvith OPololWSB-to-serialidapterQJseyour favoriteterminalprogramto connect
to this port at 115,200 baudwith 8-bit charactersno parity andonestopbit. This is occasionallyrepresenteds
115200-8-N-11In the screen shots below we use Hypamiinal for this.

Oncethe connectionis made,type Oconfigdn all lowercase to getinto configurationmode.As you type the
lettersyou should seethe programmerechothem backto your terminal. If you make a mistakeenteringthe
string, youwill seea O Oechoedandyouwill needto startenteringthe stringagainfrom the beginning.Oncethe
string is enteredcorrectly the programmemill transmitits firmware, hardware and softwareversionnumbers.
The firmware versionnumberis the versionof the Pololu firmware thatyour programmeis running;this is not
configurable. The software version is the version senVi Btudio when it first connects to your programmer
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-% Pololu Orangutan USB Programmer - HyperTerminal E]E]
File Edit Wiew Call Transfer Help

N &5 DF

[

config (Fw:1.0, Hw:0x0F, Sw:02.07): IL:II

< I | ™
Connected 0:01:07 Aubo detect | 1152008-0-1  SCROLL O CARS mpm Capbure Bk echo

here we have transmittecbnfig

Oncetheversionsaretransmittedthe programmemvaitsfor a configurationcommandThetwo valid commands
are OsCpr softwareversionconfiguration,and OhCfor hardwareversionconfiguration.The screershotsbelow

show us configuring our programme® softwareversionto be 2.0A, which will matchwhat our AVR Studio

expects.

% Pololu Orangutan USB Programmer - HyperTerminal E]@
File Edit Wiew Call Transfer Help
!ﬂ
config (Fw:1.8, Hw:0x0F, Sw:B2.87): > Sw ver (mx.xx)? i—i
< 1l | |)]_
Connected 0:01:37 Aubo detect | 115200 8-N-1 | SCROLL CAPS | pjum | Capture | Print echo
here we have transmittesl:
% Pololu Orangutan USB Programmer - HyperTerminal [Z]E
File Edit Yiew Call Transfer Help
D @& & 08
[2
config (Fw:1.0, Hw:0x0F, Sw:02.07): > Sw ver (xx.ux)? 2.0a Sw:02.00= t;’l
< I | [)]_
Connected 0:01:46 fuko detect | 115200 8-M-1 | SCROL CAPS | wum | Capture | Print echo

here we have transmitte@.0a

After thefinal characteof the softwareversionis sent,the programmemvill echobackits new softwareversion.
If youhavesenttheversioncorrectly theversionechoedshouldbewhatyou sent.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 Orangutanyou 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 the partnumberandshouldbe m328p, m168, or m48. Theargumentfollowing
the -P is the port; you canuseyour compute® Device Managetto figure out the COM port of your Orangutan
USB programmerThe programmeiD is specifiedusingthe -¢ option and shouldbe 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. Pleaseseethe AVRDUDE documentation
in WinAVR\doc\avdude\for more detailed information.
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6. Getting Started Using Linux

Recentversionsof thelinux kernelincludesupportfor the PololuOrangutarJSB Programmeaspartof theusb-
serialdriver. We havetestedhefollowing instructionsunderUbuntuLinux 7.04;if you experienceanyproblems,
we recommend you upgrade to the most recent version of your distribution.

To begin working with AVRs under linux, you will needto install four software packageswhiph can be )
downloadedrom their respectivavebsitesUnderUbuntuLinux, thesepackagesreprovidedin the OUniverseO
repository

gcc-avr: the GNU C compilerported to the ¥R architecture

avr-libc: a library giving access to special functions of thvRA

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

Eal S

avrdude: the software to drive the programmer

Oncethesepackagesreinstalled,you will beableto compileC programgor the AVR with gccto producehex
files. We will not go into the detailsof writing C programsfor the AVR here,but, asan example we will show
you how to useyour linux computerand OrangutarlJSB programmeto makethe userLED on your Orangutan
or Baby Orangutan blink.

Download the archive that is appropriate for your desicg€ocontroller:

¥ megad8BlinkLED.zip [http://www.pololu.com/file/download/BlinkLED_m48.zip?file_id=0J188] (9K zip)
¥ megal68BIlinkLED.zip [http://www.pololu.com/file/download/BlinkLED_m168.zip?file_id=0J189] (9K zip)

¥ mega328BIlinkLED.zip [http:/Awww.pololu.com/file/download/BlinkLED_m328.zip?file_id=0J190] (9K zip)

andunpackit onyour linux computer Copythefile BIinkLED/ linux/ Makefile into theBlinkLED/  directory It
may be necessaryor you to edit this file, changingthe settingsat the beginningto reflect the locationswhere
the AVR utilities were installed. Additionally, if you are using an original Orangutanmegal68(insteadof a
Baby OrangutanOrangutanSV-xx8, Orangutan_V-168, or 3pi robot), you might wantto edit BlinkLED.c by
uncommenting line 2 and commenting out line 3 to account for the Orargylatar®8MHz clock frequency

At this point, you shouldbe readyto compilethe exampleprogramandload it onto the OrangutanPlugin the
programmer and typmake.

You should see output like this:

lusr/bin/avr-gcc -g -Os -Wall -mcall-prologues -mmcu=atmegal68 -c -o BlinkLED.o BlinkLED.c
Jusr/bin/avr-gcc -g -Os -Wall -mcall-prologues -mmcu=atmegal68 BlinkLED.o -0 BlinkLED.obj
/usr/bin/avr-objcopy -R .eeprom -O ihex BlinkLED.obj BlinkLED.hex

Jusr/bin/avrdude -c avrispv2 -p m168 -P /dev/ttyUSBO -e

avrdude: AVR device initialized and ready to accept instructions

Reading | #HtHHHHEHEHHHEHEHHHEH R | 100% 0.02s

avrdude: Device signature = 0x1€9406
avrdude: erasing chip

avrdude: safemode: Fuses OK
avrdude done. Thank you.
/usr/bin/avrdude -c avrispv2 -p m168 -P /dev/ttyUSBO -U flash:w:BlinkLED.hex

avrdude: AVR device initialized and ready to accept instructions
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Reading | ##H#HHHHHHEHEHH T R R R | 100% 0.02s

avrdude:
avrdude:

avrdude:
avrdude:
avrdude:
avrdude:

Device signature = 0x1e9406

NOTE: FLASH memory has been specified, an erase cycle will be performed
To disable this feature, specify the -D option.

erasing chip

reading input file "BlinkLED.hex"

input file BlinkLED.hex auto detected as Intel Hex

writing flash (160 bytes):

WIriting | #HHHHHIHHEHHHIHEHHEH R | 100% 0.07s

avrdude:
avrdude:
avrdude:
avrdude:
avrdude:
avrdude:

148 bytes of flash written

verifying flash memory against BlinkLED.hex:
load data flash data from input file BlinkLED.hex:
input file BlinkLED.hex auto detected as Intel Hex
input file BlinkLED.hex contains 160 bytes
reading on-chip flash data:

Reading | #HHHHHHIHHHHFHIHHHHPHHH PP R | 100% 0.05s

avrdude:
avrdude:

avrdude:

verifying ...
160 bytes of flash verified

safemode: Fuses OK

avrdude done. Thank you.

rm BlinkLED.o BlinkLED.obj

© 2001D201 Pololu Corporation

This outputindicatesthe Orangutanwas successfullyprogrammedandthe LED on the boardshouldbeginto
blink. If programming was not successful, please take a look at our troubleshooting Sebtioa (7).

6. Getting Started Using Linux
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7. Troubleshooting

If Your Computer Fails to Connect to the Programmer

¥ Make sureyour programmeris connectedo your computervia a USB A to mini-B cable.If it was
previouslyworking andhassincestoppedjry cycling the powerby unpluggingit from your computerand
then reconnecting it.

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

¥ Is the programme® greenUSB statusLED on?This is the singleLED on the sameside of the boardas
themini-B connectarlf this LED is noton, you do not havea valid USB-to-serialconnectiorbetweenyour
programmer and your computer

¥ If you arerunningWindows, canyou seeyour programmetisted amongyour Device Manage® COM
ports?If you expandyour Device Manage® OPort§COM & LPT)Olist, you shouldseeyour programmer
appear as OPololu USB-to-serial adapterO.

¥ If you are runninglinux, examinethe systemmessagegeneratedvhenthe programmelis connected,
using the command OdmesgO.

¥ Yourcomputemwill only let oneprogramhavea given COM portopenatatime. If you areconnectedo

your OrangutarlJSB programme® COM port usinganothemprogram suchasHyper Terminalor a second
instanceof AVR Studio, you will not be able to connectto it with your programmingsoftware.Please
makesureyou don®haveany terminalprogramsconnectedo your programmerandif you havemultiple

versionsof AVR Studiorunning,makesurethatyou haveclosedthe OA/RISPGprogrammingdialogsin all

of them.Whenthe AVRISPdialogis open,thatinstanceof AVR Studiohasanopenserialconnectiorto your

programmer

¥ If you argusingAVR Studio,try connectingo your programme® specificCOM portinsteadof selecting
the OAutoO option, which attempts to locate the port automatically

¥ Is your programme® bluemodejumperselectingor programmingnode?f the modejumperis missing
or is selecting USB-to-serial adapter mode, your computer will not detect it as a programmer

¥ If noneof theabovework, try connectingo your programmeusingaterminalprogramto verify thatit@
alive. Pleaseseethe ConfiguringYour Programmefor 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

¥ Themostcommoncauseor this problemis anincorrectconnectiorbetweenyour programmeiandyour
target device.If the ISP pins are misalignedbetweenyour programmerand your target device, the two
will not be ableto communicatePleasemakesurethatthe ISP pins asnumberedn the Module Pinout&
Componentsectionarecorrectlyconnectedetweenyour Orangutarandyour programmefi.e. 1 goesto 1,
2 goes to 2, etc.).

¥ Yourtargetmustbe poweredfor programmingo work. Pleaseanakesurethatyour Orangutarhaspower
and is turned on.

¥ Yourprogramme® ISPfrequencymustnotbemorethanaquarterof yourtargetdevice€clock frequency
If you are having trouble corrjmunicatingwith your target device, try lowering the ISP frequencyusing
the Boardtab of AVR Studio®AVRISP dialog. For moreinformationaboutISP frequency seethe Board
section.

¥ Theremay be a problemwith your target device. It3 possibleto kill a devicewith a static shock, by
incorrectly connectingpower, or by programmingthe fusesincorrectly Therecould alsobe a shortor cut
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tracesomewher@nyourtargetdevice. Theidealway to testfor thiswould beto try programminga different
devicewith your OrangutarlJSB programmei(or, converselytry usinga differentprogrammeto program
yourtargetdevice).If thisis notanoption,try verifying thatyourtargetdeviceis still functionalandperform
somecontinuity teststo checkfor shortsor disconnection®n the ISP programminglines. Don®forget to
check the 6-pin ISP cable for shorts as well.

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

.\J Note: Only programmerrevision PGMO02B supportsfirmware upgradeslf you haverevision
PGMO02A, this section does not apply to your product.

On August20, 2008we released firmware update(firmware version1.4) for the OrangutarlJSB programmer
revisionPGMO02Bthatfixes a bugwherethe programmeicould be 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 PGMO02B that causesthe programmerto immediatelyabortif the target device losespower while

programmingis in progresswhich makesit muchlesslikely for the AVR to be corrupted.It also allows the

programmerto work betterwith our Orangutan SV-xx8 [http:/imww.pololu.com/catalog/product/1225], Orangutan

LV-168 [http:/ivww.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 devicesto briefly kick during

programming. ¥rsion 1.3 will not drive motors during programming.

Notethatversion1.2 (andhencealsoversion1.3)fixed a seriousbugin the programme® version1.1 firmware.
This bug causeghe programmeto pull too muchcurrentwhile connectedo thetagetdevice,whichin turn can
damage the programmer

You candetermineyour firmware versionnumberby following the stepdlistedin Section 5.c (ConfiguringYour
Programmefor AVR Studio).The programmeusedin thefollowing screershothasfirmwareversionl1.0 (OFw:
1.00):

@ Pololu Crangutan USB Programmer - HyperTerminal [;]@
File Edit Wiew Call Transfer Help

D » 38 DB

B

config (Fw:1.0, Hw:0xBF, Sw:02.87):

< I | [=]
Cannected 0:01:07 futodetect | 1152008N-1 | SCROLL JEARS I ppq | Capture | Print echo

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

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

pgmO02b_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 performthefirmwareupdateyouwill needaterminalprogramcapableof sendingoinaryfiles. We recommend
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 thedownloadedzip file.
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2. Close any programmer serial port connections

CloseanyexistingCOM port connectionyou havethatmightinterferewith the upgradingprocessFor example,
if youhaveAVR Studioopen,makesurethe AVRISP programmingwindow is closedasthis window tiesup the
COM port your programmer is using.
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3. Determine your COM port

B Computer Management (Local) + B Infrared devices
= iy System Tools > Keyboards
+ |E Event Viewer ™% Mice and other pointing devices
+ g Shared Folders Monitors
' Local Users and Groups B8 Network adapters
Performance Logs and Alerts + \> NVIDIA Metwork Bus Enumerator

Device Manager - Ports (COM & LPT)

- g storage ¥ Communications Port (COM1)

+ Removable Storage ._3‘ Pololu USB-to-serial adapter (COME)

Disk Defragmenter 7 Printer Port {LPT1)
Disk Management + 4 Processors

+ [ Services and Applications @ sound, video and game controllers

“s Storage volumes
W System devices
| &= Universal Serial Bus controllers

Using the Windows device manager to identify the programmerOs COM port

Connectyour programmerto your computerand bring up your compute@® device manager One way to
accomplishthis is throughthe hardwaretab of the Systemcontrol panel.Anotherway is to right-click on OMy
ComputerGnd selectOmanage, which shouldbring up a window like the one shownabove.SelectODevice
Manager®n the left andthenexpandthe OPortCOM & LPT)Olist on the right. Make note of the COM port
associateavith OPololuJSB-to-serialadapter(If you haveanotherPololu devicethat usesthe CP2102USB
adapteryou might seea differentdevicedescription.)in our examplebelow you canseethe portis COM6. If
your portis COM4 or less,or if your terminalprogramcanusehigherport numberspleasemoveon to Section
8.b; otherwise, continue with the following step.
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4. Make sure your port is COML1 through COM4 (TeraTerm only)

TeraTermcannotconnectto COM6, sowe needto changethe COM port number Right-click the OPololuJSB-
to-serialadaptef COMx)OandselectOPropertiesGelectthe OPorSettings@ab of the resultingdialog box and

click the OAdvancedEO button.

g

Bits per second: )
Data bitz: | 8 L
Parity: | Mone E

Stop bits: | 1 :?

Flow control | Mone :}

[__Advanced.. | [ Bestore Defauts |

At the bottomof the nextdialog box is a drop-downlist labeledOCOMPort NumberOWhenyou selectthis list
you canseeall the portsavailableto you. You needto selecta port from COM1 to COM4 thatis not markedas

O(in use)O. In the example belealid choices would be COM2 or COM4; we select COM2.

8. Updating 6ur Programmer's Firmware
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Advanced Settings for COM6

[¥] Use FIFD butfers (requires 16550 compatible LIART)

Sefect lower settings to comect connechon problems.

Select higher sattings for [aster perfomance.

Diefawits
Receive Buffer: Low (1) J Hghn4) (4
Transmit Buffer. Low [1) J High[16] [16]
COM Fort Number:

COM7? [ use)
COME [ use)

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 Oin useO port that you know nothing is currently connected to.

Note thatif you chooseoption 3, you might run into problemsin the future if you eversimultaneouslyconnect
your programmeiandthe otherdevicethatis configuredto usethatport. Onceyou havechosenyour new port,
click OK on both the Advancedand Propertiesvindows and closethe ComputerManagementvindow. If you

re-open Computer Management windgwu 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 begreetecby a OEraTerm:New connection@ialogbox. Click cancelthengo to the OSetup®enuand

select OSerial portEQ.

& Tera Term - [disconnected] V1

TCRIIP..,

Save setup...
Restore sebup...

Load key map...

Configurethe settingsas shownbelow substitutingyour own COM port. The baudrate shouldbe 115200with
8-bit data,no parity, onestopbit, andno flow control. You do not needanytransmitdelays.The only settingsyou

should have to change from their default values are the port and the balw radeclick OK yet.

Tera Term: Serial port setup

Port: icoM2  ~| on
Baud rate: -

Data: '8 bit ~| Cancel
Parity: \none ]

Stop: 1 bit - Help
Flow control: |nune :_I

Transmit delay
’“_ msecichar [ll_ msecfline
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2. Enter the programmer’s firmware update mode

Whenyou connectyour programmeto your computervia the USB cable,you shouldseeboththeredandgreen
statusLEDs light for approximatelyfive secondsDuring this time, the programmeiis waiting for the proper
inputsequencéhatwill putit into firmware updatemode.The procedurdor enteringfirmware updatemodeis as
follows:

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

¥ Plugyour programmeinto your computervia the USB cableandwait for the greenUSB statusLED to
light. It usually takes around Os5for the USB connection to be established.

¥ OncethegreenUSB statusLED is lit andwhile bothredandgreenprogrammestatus_EDs arestill lit,
click OK in the TeraTermserialport setupdialogto establisha connectiorandtypefwbootload. This string
mustbe in all lowercaseWith every successfullyenteredetter, the 5-secondimer resets,so the biggest
difficulty is typing that first OfO before the first 5-second period expires and the two status LEDs turn of
As youtypethestring,youwill seetheuppercaseersionof thelettersyoutypeechoedack,soasyoutype
Ofwbootload@puwill seeOFWBOOTLOADQf you entera letterincorrectly a O?@ill be echoedackto
you andboth statusLEDs will turn off immediately If this happens/ou will needto disconnecfrom Tera
Term, unplug your programmeand repeat the process again.

If you enterthestringsuccessfullyyouwill seethebootloadewersionnumberechoedackto you (probably
0O1.20Note thatthis bootloadenersionnumberis not the sameasthe the programme® firmware version
number This version numberis the version of the small piece of code (called a ObootloaderGhat is
reprogramming the programné@flash.

¥ At this point you cantype x to exit firmware upgrademodeor s to load the new firmware. If you type
s, therewill bea brief delayasthe currentfirmwareis erasedafterwhich youwill seeS echoedback.Now
the programmeiis waiting for you to uploada binary datafile containingthe new firmware. This datafile
should have gpgm extension.
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3. Loading the new firmware
From the OFileO menu, select OSend fileE.O

Edit Setup Conbrol Window Help

New connection...  AR+N ~
Log...
Transfer *
Change directory...
Print... Ak4+P
Disconnect
Exk .1 2]
W

Navigateto the directorythathasthe .pgmfile you wish to uploadandselectthefile. Beforeyou click OOpen,O
make sure you have checked the binary checkbox option in the lower left part of the window. If youfail to

check this box, the upload will fail.

Tera Term: Send file

Look in: | £ ox2 R = e 2

@mlﬁa_vx_xxuxz ST e A e

Filename:  [ox2m168_vX_XX 0x2 Open
Files of type: | all | Cancel
Help
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Whenyou click OOpen@pu shouldseeperiodsstreamingacrossyour terminalwindow . Eachperiodrepresents
the successfutransmissiorof a packet.You shouldalsoseethered statusLED belowtheresetbuttonflickering
asthe firmware updateprogressesWhenthe uploadis complete the programmemill transmit*SUCCESS to
indicatesuccesdf thereis aproblem theprogrammewvill transmiteitherSTARTERR or CHKSUMERR, most
likely followed by a streamof *'s anda few c's. The mostlikely causefor sucha problemwould be the failure
to transmitthe firmware upgradefile asabinaryfile. If repeatinghe stepsin this sectionagaindo notleadto a
successful firmware update, please Sastion 2 for information on how to contact us for support.
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