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The )H7D=KJ7D*HE=H7QGEJH MMM FEBEBRHEE € 9959 agampactsolution for programmingour
JH7D=KHEBEEDJIJHBBBFHIMMM FEBEB&79EXEBIDI TBBHE8HIIF MMM FEBEBRHEER N J7BE=
througha USB port. Our programmeincorporates USB-to-serialbdapteandemulatesan AVR ISP programmesothat

you canprogramyour Orangutan®r 3pi with any softwarethat cantalk througha serialport to an AVR ISP. The unit
alsodoublesasa USB-to-seriabdapte(TX andRX only), allowing youto communicatevith your Orangutan3pi, or any

other microcontroller, through a terminal program.

Unlike someother AVR programmersthe OrangutanUSB programmerdoesnot recieveits power from the circuit to

be programmedinstead|t receivests powervia the ., JEC?D?7885JJF MMM FEBEBRHEE € 998IatB E =
connectst to a personacomputer.This cableis notincludedwith your programmerijf you do not alreadyhaveone,you
canpurchasdt separatelyfrom our web site. The 6-pin ISP programmingcablethat connectsthe programmerto your
target device is included.

( E J The OrangutarlUSB programmeishouldbe ableto programall AVR microcontrollersthat support
pagedprogramand EEPROMmemory,but we canonly supportOrangutarand 3pi 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 *EBEBK/D=KJ7D *HE=H7CCK ®7
AK7H#EIJF MMM FEBEBWDBEEBRPBK)H7D=KJ7D., *HE=H7CC;H!K?7.1K7HBBE8k:< <?B;67:
pdf) (provided by customer Jaume B.).

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

Pololu Orangutan USB Programmer User's Guide © 20012010 Pololu Corporation

EDJ/79J7?D= *EBEBK

Youcancheckthe \H7D=KJ7DHE=H7CRKZ7,H,>JJF MMM FEBE BRHEE € 9#far aglditonalinformation.

We would be delightedto hearfrom you aboutany of your projectsandaboutyour experiencewith the OrangutaniJSB
programmerYoucan 9EDJK83JJF MMM FEBEBKireetly arpostanos <EHEBQOJF <EHKC FEBIEWK 9EC 5

whatwe did well, whatwe couldimprove,whatyou wouldlike to seein thefuture,or anythingelseyouwould like to say!
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., JE ,;H?7B :7FJ;H '"E:;
The location of the blue modejumper determines
whetherthedevicewill functionasaprogrammenr
a USB-to-serialadapter.When the mode jumper
spanghetwo pinsthataremarkedon the bottomof
the board with a OUOthe computerORX line is
connectedo the padlabeledRX andthe devicewill
function as a basicUSB-to-serialadapter.The RX
and TX pads are labeled from the computerOs
perspective,so to make use of the USB-to-serial
adapteryou needto connectthe programmerCRX
Pololu Orangutan USB Programmer labeled top view padto yourtarget6§x pin (PD1onthe Orangutan/
3pi) andthe TX padto yourtargetORX pin (PDOon
the Orangutar@pi) while in USB-to-serialmode.
Thesepadsexpectogic-levelsignals(i.e.0 V lows,
5V highs).

*HE=H7CC;H "E:;
Whenthe blue modejumperspanghetwo pinsthat
are markedon the bottom of the boardwith a OPO,
the computerOsRX line is connectedto the
programmingmicrocontrollerand the device will
functionasanin-circuit AVR ISP programmerThe
computerJEX line is alwaysconnectedo boththe
Pololu Orangutan USB Programmer labeled bottom view pad labeled TX and the programming
microcontroller.

+;L?I?ED (KC8;H

Therearecurrentlytwo versionsof the OrangutarUSB ProgrammerPGMO02 andPGMO02 . TheprogrammerQsvision
numberis written along the right side of the bottom of the PC board. The newer PGMO02B revision has two key
improvement®vertheoriginal PGMO02A:1) it hasthe ability to accepffirmware updatedsrom Pololu(see, ; 9 J ? E&hd
2) it wonOtet you programyour targetdeviceif thatdeviceis not poweredwhich canhelp preventyou from accidentally
damagingyour Orangutar8pi. Pleasdakenoteof your programmerQsvisionnumberso you know which statementsn

this userOs guide apply to your specific programmer.

& |

The greenUSB statusLED nearthe mini-B connectomwill light whenthe OrangutanUSB programmelis connectedo
a personalkcomputerandfunctioning properlyasa serialport. If you havenot installedthe programmerQgriversbefore
connecting it, this status LED will be off.

Theredandgreenprogrammingstatus EDs nearthe centerof theboardwill give youfeedbackvhenthe OrangutardSB
programmeiis beingusedin programmingmode.The greenLED will flash everytime the programmereceivesa valid
AVR ISP commandpacketfrom the personakcomputerto which it is connectedThered LED will flasheverytime the
programmesendsnformationoverthe 6-pin ISP cableto the devicebeingprogrammedThesel EDs do not do anything
when the Orangutan USB programmer is in USB-to-serial mode.

If youhaveprogrammewersion * !'' , youwill haveadditionalLED feedbackEverytime your programmepowers
up (i.e. whenyou connectt to your computer)theredandgreenstatusLEDs will bothlight for five secondsDuring this
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period,the programmeis receptiveto firmware updatesyou shouldavoidtrying to programuntil theinitial five seconds
haveelapsedndthetwo status. EDs haveturnedoff. Additionally, if your programmeis notconnectedo atargetdevice
or if yourtargetdeviceis not poweredthe programmerQedLED will flashoncepersecondo indicatethatit will notlet

you program.

EDD;9J?D= JE 2EKH F? +E8EJ

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

EDD;9J?D= JE 2EKH )H7D=KJ7D

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

LV-168 ISP pins. Orangutan ISP pins

The OrangutanlJSB programmeiconnectgo your Orangutaror Baby Orangutarvia the included6-pin ISP cable.The
cablemustbe orientedso thatthe programmerQS$P headepin 1 connectgo your (Baby) OrangutanQSP headepin 1.
Unlike the Orangutanthe Baby Orangutardoesnot comewith a shroudecheadeto enforcecorrectcableorientation;the
redwire andarrowmark on the cable OESP connectorshouldbe lined up with the arrowto pin 1 on the Baby Orangutan
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PCB. You will only be ableto achievethis alignmentby connectingto the top side of the Baby OrangutanPCB, so 8 ;
L;HO 97H;<KB DEJ JE IEB:;H OEKH F?D #,* >;7:;H EDJE!J>; MHED= 1?:; E<

(EJ;->;FHE=H7CE;IBEJB?LFEEMHI>;;L?RPFHE=H7CCEDERH7/D=KJ7D
CKIS: JKHDED B FHE=H7CHAOEKHKI?FHE=H7CCHH?ED 7JJ;CFIED=
FHE=HDKDFEM;HL?M?BBLKDFH;:?9378BHNT?=HI/D:ECBDOD&><KlI;
1;JI?IMA?B9Y¥DDKHDHCT7D;DIBGBEKRH7D=KJI7Puses?D;9J?EB #OEKH
FHE=H7AQCHH?ED"' J>FHE=H7OQWC?BEB,OERHE=HMEDFEM;HL:?9;
OEM?BBI>H;I1J7JKI| 8B?BB%F,;H;9EDRPOEKHAH=;0?2DEBEM;HZEICKIJ

1J?BB J7A; =H;7J 97H; JE ;DIKH; J>7J OEKH J7H=;J :;L?9,; :E;| DEJ BEI
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Before you connect your Orangutan USB programmer to your computer, you must ?DIJ7B3B,
‘H?13HJF MMM FEBEBK BEthe gragrammerO8P2102USB-to-UART bridge. Onceyou have successfully
installedyour this driver, you shouldseethegreenUSB status ED nearthe mini-B connectotit wheneveiit is connected
to your computer.
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After youOvenstalledthe necessaryrivers, the next stepis to downloadand install a compiler. WinAVR, locatedat

>JJF M?D7LH IEK#:9)% E W=2p 7D HJIEK i0ar bpen soyrcesuite of software developmentools for
the Atmel AVR seriesof microcontrollerslit includesthe GNU GCC compilerfor C and C++. Follow the installation
instructions they provide.

WIinAVR alonewill give you all the tools you needto start programmingyour Orangutanor 3pi robot, but Atmel
offers AVR Studio, a free integrateddevelopmenenvironmentthat works with the GCC C/C++ compiler.AVR Studio
includesa simulatorandotherusefultools,andsupportghe AVR ISP protocolusedby the OrangutarlJSB programmer.
You candownloadAVR Studiofrom >JJF MMM 7JTLBI9KGIEF MMM 77CHeIXERHE @V AtmelOs
installationinstructions Note thatnewerversionsof 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.

7.1?D= [+ ,JK:?E
Herewewill showyou stepby stephowto useAVR Studioto makethereduserLED blink onyour OrangutanQrangutan
SV-168,0rangutarBV-328,0rangutan_VV-168, Baby Orangutanor 3pi robot. Pleasenotethatthis programwill notwork
on the OrangutanX2. If you wantto skip the stepsthat setup the LED-blinker codeandjump straightinto usingyour
OrangutarlJSB programmeryou candownloadthe AVR Studioprojectthesestepswould help you createand proceed
straight to step 4.

¥ mega48: B?DA& 6C 3:R2F MMM FEBEBK 9EC <?B; :EMDBE7: B?(®k&ppC P?F <?B;67: $
¥ megale8: B?DA& 6C 3R?2F MMM FEBEBK 9EC <?B; :EMDBE7: B?0akzi®C P?F <?B;67?:
¥ mega328: B?DA& 6C 3-R?2F MMM FEBEBK 9EC <?B; :EMDBE7: B?02kzi®C P?F <?B;67?:
1. OpenAVR Studioandclick (;M*HE @$S8ldct /+ ! for the project type. We called our project
OBlinkLEDGndelectedo haveafolder calledOC:\BlinkLED@reatectontainingtheblankfile OBlinkLED.cQOClick

(; NJ . DO NOT click OFinish@et. If you do accidentallyclick OFinishQjou will not be ableto performstep2
and will instead have to set the device by going to the OProjectO menu and selecting OConfiguration OptionsO.
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Creating a new AVR Studio project, step 1

2. Select /+ ,? C K B agdthdtlebugplatformandthenselectthe appropriatedevicefor your Orangutaror 3pi.
Thiswill eitherbe -C;=7, -C;=7 ,or -C;=7 #ependingnwhich chipyour Orangutaror 3pi has.
Click ?D?I1>
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Creating a new AVR Studio project, step 2

3. Write your programin BlinkLED.c asseenin thescreershotbelowandclick the K ? 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:Youwill probablywantto customizethis programslightly if you areworking with anoriginal

Orangutarratherthana Baby OrangutanQrangutarSV-168,0rangutarSV-328,0rangutariV-168,

or 3pi robot. 6 *. shouldbe definedas the clock frequencyof your targetdevicein Hz. For

the Orangutanthis should be . & (8 MHz), while for the OrangutanSV-xx8, Orangutan
LV-168, Baby Orangutanand3pi robotthis shouldbe . & (20MHz). You canachievethis

by commentingout line 3 and uncommentindine 2. If you donOmakethis change the timing of

delayms() will be off.

4. Make sureyour OrangutarlJSB programmelis connectedo your computervia its USB A to mini-B cableand
thenclick the ? IFBJI®R E D D ; 2F¥Bliuttonon thetoolbar. You canalsoaccomplishthis by going to the
OToolsO menu and selecttg E=H7C /+ T EDD;9JQ

5. Getting Started Using Windows Page 11 of 34



Pololu Orangutan USB Programmer User's Guide © 20012010 Pololu Corporation

Connecting to the programmer with AVR Studio

5. This will bring up a programmerselectiondialog. The platform shouldbe /+#,* The OrangutanUSB
programmeiusesAVR ISP version2 (written asAVRISPv2), but this is not the sameasAVR ISP mkll. Selectthe
serialport of your programmeiif you know whatit is, or select K J &ndit will try all the portsuntil it detectshe
programmerYou candetermineyour programmerQserialport by looking in the OPort§COM & LPT)Olist of your
DeviceManagerfor OPolollWSB-to-serialadapter@Click OConnectEQo bring up the AVRISP dialog. You should
seethe greenprogrammingstatusLED flashvery briefly asthe dialog appearslf anerrordialog appearsnsteadof
the AVRISP dialog, your computercannotdetectthe programmerpleasego to Troubleshootind , ; 9 J ? BEr help
identifying and fixing the problem.

AVR StudioOs programmer-selection dialog

6. If you havenotdonesoalready,connectyour programmeto your Orangutaror 3pi usingthe 6-pin ISP cable.
Make surethe cableis orientedso that pin 1 on the connectodines up with pin 1 on your targetdevice! You can
testyour connectionby goingto the ' 7 ? Mab andclicking the +; 7 :, ? = D 7 JKittdn. This sendsa commandto
the targetmicrocontrolleraskingfor its devicesignaturelf everythingworks correctly,you shouldseeOSignature
matchesselecteddeviceOlf the signaturedoesnot matchthe selectedievice,you probablyhavethe wrong device
selected(or possibly your targetdeviceis turned off). If readingthe signaturefails entirely, pleaserefer to our
troubleshooting advice,(; 9 J ? Efdr help getting your connection working.
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Reading the device signature in AVR StudioOs Main ISP tab

7. Nowit istimeto programyourtargetdevice.Selectthe ' 7 ? Bab.Your ; L ? $houldmatchtheoneyouselected
whenyou createdheproject: ATmega328PATmegal68pr ATmega48Selectthe * H E = HabCrour # D FK 1

? Bnthe B 7 Isectionneedso bethe hexfile thatwasgeneratedvhenyou built your program.You canbrowse
for thisusingthe buttonto theright of theinputfile textbox. If you navigateto your projectOmlder, you should
find it asOdefault\<projechame>.hex(Click the * H E = Hidt@n(makesureyouclick theonein the B 7 bection,
not one in the OEEPROMO or OELF Production File FormatO sections!).
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AVR StudioOs Program ISP tab

You shouldseeboththeredandthe greenprogrammingstatusL EDs flicker on your OrangutarlJSB programmeRs
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 problemsthered LED on your OrangutanBaby Orangutanpr 3pi shouldnow be flashing! Note
thatif you aretrying this on a 3pi robotandyou havenOyet solderedn the optionalthrough-holeLEDs, you will
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needto turn your 3pi robotoverto seetheflashingLED asthe surface-mountetlEDs arelocatedon the underside
of the 3piOs PCB. If there was a problem, please go to Troubleshqqtthd ? B ®r help identifying and fixing it.

8 /+ ,JK:?E ?D '"EH; ;J77?B
This sectionprovidesa brief overviewof the othertabsin the AVRISP dialog. |t is rarethatyouwill wantto useanything

otherthanthe * H E = HabCbut it is usefulto know whatthe othertabslet you do for the rareoccasionsvhenyou will
need them.

¥'7?D 1;J3J?D= OEKH #,* <H,;GK;D90

AVR StudioOs interface for setting the ISP frequency.

The *HE=H7CCRED=7D:-7H=;JJJ? Beclion lets you set the frequency of the clock used when
programmingthe targetdevice. This frequencymustbe lessthan a quarter of your targetOslock It is importantto
notethatthefrequenciesn the #,* H; (&t are D E9E H Hvh@dyou are usingthe OrangutanJSB programmer.
Here is how the listed frequencies relate to the actual frequencies:
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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*

* ThisISP frequencyis solow that AVR Studiotimesout whenit tries to programflashor EEPROM ,butit canbe
used to program fuses and lock bits.

You shouldbe ableto programany devicerunning at 1 MHz or higher using the listed A" Bsetting, which
is the OrangutanUSB programmerQaefault ISP frequency.An 8 MHz device (e.g. the Orangutan)can be safely
programmedsingthe A" Bettinganda 20 MHz device(e.g.the Orangutar8V-xx8, Orangutan.VV-168, Baby
Orangutanand3pi robot)canbesafelyprogrammedisingthefastest '" P setting.Thetwo lowestfrequencies
exist asa safetynetin caseyou accidentallysetthe clock of your targetdeviceto somethingunderl MHz. The

A " Bettingis too slow to actuallyprogramyour targetdevice(AVR Studiowill time outwaiting for aresponse
from your Orangutan)butit will still letyou setthefuses Be awarethatif you attemptto programflashor EEPROM
usingthe A" Retting,it mighttakesomewher@n the orderof five to tenminutesdependingn thesizeof your
program, so you should only use this ISP frequency as a last resort.

¥ KI;I FHE9;;: M?J> 97KJ?ED

Clickingonthe K ;tabwill causeheprogrammeto readthefusesettingsof thetargetdevice.lf yourprogrammer
is not connectedo your Orangutarwhen you selectthis tab, you will get an error messageFusesallow you to
configurecertainaspectof your microcontrollersuchas boot flash size, brown-outdetectionlevel, and the clock
off of which it shouldrun (e.g.externalcrystal,internaloscillator).To learnmoreaboutthe fusesandwhattheydo,
please see the ATmega48/88/168/328P datasheet.

(EJ;2EKO7DF;HC7D;DIBGBEKMH 7D=K80D;JJ?D=<KI|;?D9EHH)BBEO
7:L7D9;: KI;HI M>E ADEM FH;9?1;BO M>7J J>;0 7H; :E?D= I>EKB: 9>7

¥ &E9A 27l

Clicking onthe & E 9 2 Jtabwill causethe programmetto readthe lock bits settingsof the targetdevice.If your
programmelis not connectedo your Orangutanvhenyou selectthis tab, you will getan error messageThe lock
bits allow you to secureyour microcontrollerby preventingfurtherflashwriting or reading.Thelock bits canbereset
to afully unlockedstateby performinga chip erase(i.e. by clickingthe H71;;L ? Yuttonin the * H E = H&bL
Lock bits areusuallyonly importantif you wish to releasea productto otherpeoplewithout giving themaccesgo
the program it is running, or if you wish to make it slightly more difficult to overwrite a programmed chip.

¥ :L7D9;:
You should not need to worry about Oscillator Calibration.
¥ "0 #D<E

Thistabwill tell youthe hardwareandsoftwareversionsof your OrangutarlJSB programmer., ; 9 J ? E Bxplains
how you canconfigureyour programmeto changeheseversionnumberssotheywill matchwhatyour AVR Studio
is expecting.
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¥ KJE
This tab lets you automaticallyperform a scriptedsetof programmingactions.If you are going to be configuring
many devices the same way, it might be convenient for you to do this using the Auto tab features.

9 ED<?=KH?D= 2EKH *HE=H7CC;H <EH /+ ,JK:?E

Configuringyour programmerQgrsionnumberss F K H ;lBRJ ? EYDUF Brogrammemill still function
with incorrect or mismatched version numbers.

WhenAVR Studioconnectgo your programmerit requestshe programmerQwmrdwareandsoftwareversionnumbers|f
theseversionsdonOmatchwhatAVR Studiois expectingijt will bringup adialogboxaskingif youwantto upgradgor, if
you haveanold versionof AVR Studio,downgradeyour programmer@smware asshownbelow.In theexamplescreen
shotbelow, our OrangutanUSB programmethasa softwareversionof 02.07and AVR Studiois expectinga software
version of 02.0A:

AVR StudioOs AVRISP firmware version warning

The OrangutarlUSB programmerdoesnot supportAVR StudioOfirmware upgradedowngradesystem so this dialog is
nothingmorethananannoyancehatwe will haveto dismisseverytime we try to bring up the AVRISP dialog. Pressing

OK will resultin AVR StudioOattempting(andfailing) to upgradeour programmer@smware, sothe properresponsés

to press 7 D 9toBroceedo the AVRISP dialog. Thewarningcanbe safelyignored,soto stopAVR Studiofrom issuing

it we can configure the programmerQs software and version hardware numbers to match what AVR Studio is expecting.

Thefirst stepin the configurationprocesss to determinethe COM port of your OrangutarlJSB programmerOneway
to do this is to bring up your computerOBeviceManager gxpandthe OPort$COM & LPT)Olist, andnotethe COM port
associatesvith OPololuWSB-to-seriafidapterQJseyour favoriteterminalprogramto connecto this portat baud
with 8-bit charactersno parity and one stopbit. This is occasionallyrepresenteés 115200-8-N-11n the screenshots
below we use Hyper Terminal for this.

Oncethe connectioris made,type Oconfigh 7 BEBE M ; H1® gétinto configurationmode.As you type the lettersyou
shouldseethe programmerechothembackto your terminal.If you makea mistakeenteringthe string, you will seea
0O Oechoedandyou will needto startenteringthe string againfrom the beginning.Oncethe string is enteredcorrectly,
the programmemvill transmitits firmware, hardware andsoftwareversionnumbersThe firmware versionnumberis the
versionof the Pololu firmware that your programmeiis running; this is not configurable.The softwareversionis the
version sent to AVR Studio when it first connects to your programmer.
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% Pololu Orangutan USB Programmer - HyperTerminal E][ﬁ]
File Edit Wew Call Transfer Help

!ﬂ

config (Fw:1.0, Hw:0x0F, Sw:02.07): Ilf]

<] m | ™
Connected 0:01:07 Aubo detect | 1152008-0-1 | ~LROL CAPS | mum | Capture | Print echa

here we have transmittecbnfig

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

% Pololu Grangutan USB Programmer - HyperTerminal E]@
File Edit Wiew Call Transfer Help
D& &8 08
|
config (Fw:1.0, Hw:0x0F, Sw:02.07): > Sw ver (xx.ux)? Il:]]
< | I | |}]—
Connected 0:01:37 futo detect | 1152008-N-1  SCROLL D EARS g Capbure o PrREecho
here we have transmittes!:
% Pololu Orangutan USB Programmer - HyperTerminal [Z]
File Edit View Cal Transfer Help
D& 53 DB
™
config (Fw:1.0, Hw:0x0F, Sw:02.07): > Sw ver (xx.xx)? 2.0a Sw:02.0A= t;]|
< | I | [}]_
Connected 0:01:46 futodetect | 1152008M-1  SCROLLEAPS mum o Saptuie PR echo

here we have transmitte®.0a

After thefinal characteiof the softwareversionis sent,the programmemvill echobackits new softwareversion.If you
havesentthe versioncorrectly,the versionechoedshouldbe whatyou sent.If you havenot sentit correctly,the version
echoed should be the software version it had before you started the configuration.

. 1?D= [+
It is alsopossibleto programyour OrangutarusingAVRDUDE, whichis includedin the WinAVR packageTo 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?DA& 4:,<7KBJ
7LH:K:; F C * ) 9 7LH?IFL ; . <B71> M B?DA& >;N

Theargumenfollowing the Hsthepartnumberandshouldbe C  F C ,or C .Theargumenfollowing the *is

the port; you canuseyour computerOBevice Managetto figure out the COM port of your OrangutarlJSB programmer.
The programmerD is specifiedusingthe ptionandshouldbe 7L H ? | Flhe ;optionresultsin a chip eraseand
the . optionis usedfor writing, reading,or verifying flash, EEPROM,fuses,or lock bits. In this examplewe areusing
-U to write BlIinkLED.hexto flash. Pleaseseethe AVRDUDE documentationn WinAVR\doc\avrduddbr moredetailed
information.
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Recentversionsof the linux kernel include supportfor the Pololu OrangutanUSB Programmeras part of the usb-
serialdriver. We havetestedthe following instructionsunderUbuntu Linux 7.04;if you experienceany problems,we
recommend you upgrade to the most recent version of your distribution.

To beginworking with AVRs underlinux, youwill needto install four softwarepackagesuhich canbegﬂownloadedrom
their respective websites. Under Ubuntu Linux, these packages are provided in the OUniverseO repository.
=99 7thédGNU C compiler, ported to the AVR architecture

7LH BePli®fary giving access to special functions of the AVR

8 ? D K J ? Bdolg foHconverting object code into hex files

Eal S

7 L H: Kthe software to drive the programmer

Oncethesepackagesreinstalled,youwill beableto compileC programdor the AVR with gccto producehexfiles. We
will notgointo thedetailsof writing C programsor the AVR here,but,asanexamplewe will showyou howto 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 deviceOs microcontroller:

¥ mega48: B?DA& 3PPIF MMM FEBEBK 9EC <?B; :EMDBE7: B?(®k&psC P?F <?B;6?: $ 5
¥ megale8: B?DA& 3PYIF MMM FEBEBK 9EC <?B; :EMDBE7: B?08kzi®C P?F <?B;6?7: $ !

¥ mega328: B?DA& 3PPIF MMM FEBEBK 9EC <?B; :EMDBE7: B?02kzi®C P?F <?B;6?: $ !

andunpackit on your linux computer.Copythefile BIinkLED/ linux/ Makefile into theBlinkLED/ directory.It maybe

necessaryor you to edit this file, changingthe settingsat the beginningto reflectthe locationswherethe AVR utilities

wereinstalled.Additionally, if you are usingan original Orangutarmegal68§insteadof a Baby OrangutanOrangutan
SV-xx8, OrangutarlLV-168, or 3pi robot),you might wantto edit BlinkLED.c by uncommentindine 2 andcommenting
out line 3 to account for the OrangutanOs lowéH8a clock frequency.

At this point,you shouldbereadyto compiletheexampleprogramandloadit ontothe OrangutanPlugin the programmer
and typeC7A;

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 I | 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

Reading | #H#HHHHHHHHHIHHEHHHHHHHEHE A | 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):

WINiting | #HHHHHIHEHHIHEHHEH R | 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 | #HHHHHHIHHHHFHIHHHHPHHH PP R | 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 outputindicatesthe Orangutanwas successfullyprogrammedandthe LED on the boardshouldbeginto blink. If
programming was not successful, please take a look at our troubleshooting a¢@de D

6. Getting Started Using Linux Page 21 of 34



Pololu Orangutan USB Programmer User's Guide © 20012010 Pololu Corporation

-HEKS8B;I>EEJ?D=
#< 2EKH ECFKJ;H 7?BI JE EDD;9J JE J>; *HE=H7CC;H

¥ Make sureyour programmelis connectedo 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.

¥ IstheprogrammerQpeenUSB status_ED on?Thisis thesingleLED onthesamesideof theboardasthemini-B
connectorlf this LED is not on, you do not havea valid USB-to-serialconnectionbetweenyour programmeiand
your computer.

¥ If you arerunningWindows,canyou seeyour programmetisted amongyour Device ManagerOSOM ports?If
you expandyour Device ManagerO8Port§COM & LPT)Olist, you shouldseeyour programmemppearas OPololu
USB-to-serial adapterO.

¥ If you arerunninglinux, examinethe systemmessagegeneratedvhenthe programmeiis connectedusingthe
command OdmesgO.

¥ Your computerwill only let one programhavea given COM port openat a time. If you are connectedo your
OrangutarlJSB programmerG8OM port using anotherprogram,suchas Hyper Terminal or a secondinstanceof
AVR Studio,youwill notbeableto connecto it with your programmingsoftware. Pleasemakesureyou donOhave
any terminal programsconnectedo your programmerandif you havemultiple versionsof AVR Studiorunning,
makesurethatyou haveclosedthe OAVRISP@rogrammingdialogsin all of them.Whenthe AVRISP dialogis open,
that instance of AVR Studio has an open serial connection to your programmer.

¥ If you are using AVR Studio, try connectingto your programmerQspecific COM port insteadof selectingthe
OAutoO option, which attempts to locate the port automatically.

¥ Is your programmerQsiue modejumper selectingfor programmingmode?lf the modejumperis missingor is
selecting USB-to-serial adapter mode, your computer will not detect it as a programmer.

¥ If noneof the abovework, try connectingto your programmeiusing a terminal programto verify thatitOsalive.
Pleaseseethe ConfiguringYour Programmefor AVR Studiosectionfor instructionson how you caninteractwith
your Orangutan USB programmer using a terminal program.

#< 2EKH *HE=H7CC;H "71 *HE8B;ClI EDD;9J3?D= JE 2EKH -7H=;J ;L?9;

¥ The mostcommoncausefor this problemis an incorrectconnectionbetweenyour programmerand your target
device.If the ISP pins are misalignedbetweenyour programmerand your targetdevice,the two will not be able
to communicatePleasemakesurethatthe ISP pins asnumberedn the Module Pinout& Componentsectionare
correctly connected between your Orangutan and your programmer (i.e. 1 goes to 1, 2 goes to 2, etc.).

¥ Your targetmustbe poweredfor programmingto work. Pleasemakesurethatyour Orangutarhaspowerandis
turned on.

¥ Your programmerQSP frequencymustnot be morethana quarterof your targetdevice Oslock frequency If you
are havingtrguble communicatingwith your targetdevice,try lowering the ISP frequencyusing the Board tab of
AVR StudioOs AVRISP dialog. For more information about ISP frequency, see the Board section.

¥ Theremay be a problemwith your targetdevice.ltOgossibleto kill adevicewith a staticshock,by incorrectly
connectingoower,or by programmingthe fusesincorrectly. Therecould alsobe a shortor cut tracesomewheren
yourtargetdevice.Theidealwayto testfor thiswould beto try programminga differentdevicewith your Orangutan
USB programmei(or, converselytry usinga differentprogrammetto programyour targetdevice).If thisis notan
option,try verifying thatyour targetdeviceis still functionalandperformsomecontinuityteststo checkfor shortsor
disconnections on the ISP programming lines. DonOt forget to check the 6-pin ISP cable for shorts as well.
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If none of the above troubleshooting suggestions help, pl@&sB® J733JIJKH MMM FEBEBKOREIPPOEDJI79J5
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( E J ;Only programmetrevision *!'' supportsfirmware upgradeslf you haverevision PGMO02A,
this section does not apply to your product.

On August20, 2008 we released firmware update(firmware version ) for the OrangutarlJSB programmerrevision
PGMO02B that fixes a bug where the programmercould be left trying to drive someof its programminglines high if
programming failed.

On July 31, 2008 we releaseda firmware update(firmware version1.3) for the OrangutanUSB Programmetrevision

PGMO02B that causeghe programmerto immediatelyabortif the targetdevicelosespower while programmingis in

progresswhich makesit muchlesslikely for the AVR to becorruptedlt alsoallowsthe programmeto work betterwith

our ) H7D=KJ/7NN3>JJF MMM FEBEBRHERWEIVBED=K&7D 3>JIJF MMM FEBEBRHEEGO9J7J7BI
5 7T80H7D=KJZ®JF MMM FEBEBRHEERWQBHMBEF HE8HJIJF MMM FEBEBRHERMWJI7BE=

which all havemotor driver controllinesthatdoubleasprogrammingdines.Version1.2 could causemotorsconnectedo

these devices to briefly kick during programming. Version 1.3 will not drive motors during programming.

Note that version1.2 (and hencealso version1.3) fixed a seriousbug in the programmerQgersion1.1 firmware. This
bug causeghe programmetto pull too muchcurrentwhile connectedo the targetdevice,which in turn candamagehe
programmer.

You can determineyour firmware version numberby following the stepslisted in , ;9 J ? E ¥ Configuring Your
Programmer for AVR Studio). The programmer used in the following screen shot has firmware version 1.0 (OFw: 1.00):

@ Pololu Orangutan USB Programmer - HyperTerminal [Z]@
File Edit Wiew Call Transfer Help

e &5 DB

)

config (Fw:1.0, Hw:0x0F, Sw:02.07): Ilv]

< I | [ 3‘]‘ )
Connected 0:01:07 Auto deteck 115200 8-M-1 | SCROLL CAPS | gum | Capture | Print echo

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

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

F=C 86<?HCM7H;B8bLJJF FM@M FEBEBK 9EC <?B; :EMDBE7: F=C 86<?HCMFH=E€. F=C <?B
and follow the firmware update procedure detailed in the rest of this section.

7.F=H7:; *H;F7TH7J?EDI
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To performthe firmware update you will needa terminalprogramcapableof sendingbinaryfiles. We recommendrlera
TermProv2.3,availablefor freeat >JJF >F L;9FVKHOEH@F J;H7J;HC3>3J)EB >F L;97EH-BEEI@F
/ J;H7J;Hc Jnstdlation instructions are included in the downloaded .zip file.
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Closeany existing COM port connectiong/ou havethat might interferewith the upgradingprocessFor exampleif you
haveAVR Studioopen,makesurethe AVRISP programmingvindow is closedasthis windowtiesup the COM portyour
programmer is using.
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& - .@ﬁﬁﬂtuﬂ

B Computer Management (Local)

+ |E Event Viewer
# g Shared Folders

Local Users and Groups
Performance Logs and Alerts

Device Manager
= $ Storage
+ Removable Storage
Disk Defragmenter
Disk Management
+ &ﬁ Services and Applications

B Infrared devices

» Keyboards

"% Mice and other pointing devices
Monitors

B9 Network adapters

< NVIDIA Network Bus Enumerator

- Ports (COM&LPT)

Y Communications Port (Com1)
B & Pololu USB-to-serial adapter
F Printer Port (LPT1)
s Processors
@ sound, video and game controllers
“ge Storage volumes
System devices
= Universal Serial Bus contraollers

Using the Windows device manager to identify the programmerOs COM port

Connectyour programmerto your computerand bring up your computerOdevice manager.One way to accomplish
this is through the hardwaretab of the Systemcontrol panel. Another way is to right-click on OMy ComputerCand
selectOmanage Wwhich shouldbring up a window like the one shownabove.SelectODeviceManager®n the left and
thenexpandthe OPortCOM & LPT)Olist on the right. Make note of the COM port associatedvith OPololuJSB-to-
serialadapterQ(If you haveanotherPololu devicethat usesthe CP2102USB adapteryou might seea different device
description.)n ourexamplebelowyou canseetheportis COM6. If your portis COMA4 or less,or if yourterminalprogram
can use higher port numbers, please move gn ®J ? E DotheBwise, continue with the following step.

8. Updating Your Programmer's Firmware Page 27 of 34



Pololu Orangutan USB Programmer User's Guide © 20012010 Pololu Corporation

'7A; IKH; OEKH FEHJ ?1 )" J>HEK=> )' -;H7-;H

Tera Term cannotconnectto COM6, so we negdto changethe COM port number. Right-click the OPololuUSB-to-
serialadapterl COMx)Oand selectOPropertiesSelectthe OPortSettings@ab of the resultingdialog box and click the
OAdvancedEO button.

g

e per second. (T -

Databits: 8 L
Parity: | None E

Stop bits: | 1 :j
Flow control | None :}

[__Advanced.. | [ Besiore Defauts |

T W ——

At the bottomof the nextdialog box is a drop-downlist labeledOCOMPort NumberOWhenyou selectthis list you can
seeall the portsavailableto you. You needto selecta port from COM1to COM4 thatis not markedasO(inuse)Oln the
example below, valid choices would be COM2 or COM4; we select COM2.
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Advanced Settings for COM6&

[#] Use FIFD butfers (requires 16550 compatible UART) -

Sedect lower sethngs to conmect connechon problems.
Select higher sattings for faster perfomance.

2
5

Receive Bulter: Low (1) J High(l4) (14
Transmit Buffer. Low (1) J High16) (6]
COM Poit Number: | COMS v

COM3 [ use)
COM4
COMS
COMB
COM? [ use)
COMSE [ir uze)

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 that if you chooseoption 3, you might run into problemsin the future if you ever simultaneouslyconnectyour
programmerand the other devicethatis configuredto usethat port. Onceyou have chosenyour new port, click OK
on both the Advancedand Propertiesvindows and closethe ComputerManagementvindow. If you re-openComputer

Management window, you should see your serial adapter mapped to your newly selected port.

8.FBE7:?D=J>; ((M ?HCMT7H;
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You will be quetecby aOTeraTermNew connection@ialog box. Click cancel thengo to the OSetup®enuandselect
OSerial portEO.

5 Tera Term - [disconnected] V1

TCRIIP. .

Save setup...
Restore setup...

Load key map. ..

Configurethe settingsasshownbelow, substitutingyour own COM port. The baudrateshouldbe 115200with 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 EeteDEJ 9B?9A )% O;J

Tera Term: Serial port setup

Port: icoM2  ~] o
Baud rate: -

Data: '8 bit ~| Cancel
Parity: Inune j

Stop: 1 bit ~ Help
Flow control: |I‘|DI’I1: _vj

Transmit delay
’“_ msecfchar [ﬂ_ msec/line
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Whenyou connectyour programmeito your computervia the USB cable,you shouldseeboth the red and greenstatus
LEDslight for approximatelyfive secondsDuring thistime, the programmeis waiting for the properinput sequencé¢hat
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 programmeinto your computervia the USB cableandwait for thegreen ., statusLED to light. It
usually takes around 0sfor the USB connection to be established.

¥ Oncethe greenUSB statusLED is lit andwhile both red and greenprogrammeistatusLEDs aresstill lit, click
) %in the TeraTerm serialport setupdialog to establisha connectiorandtype <M 8 E E JB gtring mustbein
all lowercaseWith everysuccessfullyenteredetter,the 5-secondimer resetssothe biggestdifficulty is typing that
first OfO before the first 5-second period expires and the two status LEDs turn off.

As you type the string, you will seethe uppercaserersion of the lettersyou type echoedback, so as you type
Ofwbootload@puwill seeOFWBOOTLOADAQ( you entera letterincorrectly,a O?@ill be echoedackto youand
bothstatusLEDswill turn off immediately.If thishappenyouwill needto disconnecfrom TeraTerm,unplugyour
programmer, and repeat the process again.

If you enter the string successfullyyou will seethe bootloaderversion numberechoedback to you (probably
0O1.20Notethatthis bootloadewnersionnumberis not the sameasthe the programmerCmeware versionnumber.
This versionnumberis the versionof the small piece of code (called a Obootloader@hat is reprogrammingthe
programmerQOs flash.

¥ At this pointyou cantype No exit firmwareupgrademodeor Ito loadthenewfirmware.If youtype |, therewill
be a brief delayasthe currentfirmware is erasedafter which you will see, echoedback.Now the programmeiis
waiting for you to uploada binarydatafile containingthe newfirmware. This datafile shouldhavea F = &xtension.
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From the OFileO menu, select OSend fileE.O

S Tera Term - COMZ VT

il Edit Setup Control Window Help
Mewy connection..,  AR+N -~
Log...
Transfer b
Change directory. ..
Print... Ak+P
Disconnect
Exdk A+
W

Navigateto thedirectorythathasthe .pgmfile youwishto uploadandselectthefile. Beforeyouclick OOpen,@ 7 ALK H ;
OEK7L9>;9A)>87?D 79409 A 8N ?HD> B E MBHEJY HEJJ > M ? D ..B Mou fail to checkthis box, the

upload will fail.
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Tera Term: Send file

Look jn: | £ 0x2 ~| & @ ek B
) oxem168_vx_xx.0x2

File name:  [ox2m168_viX_XX ox2 QOpen
Files of type:  |al - Cancel
Help

Whenyou click OOpenGjou should seeperiodsstreamingacrossyour terminal window . Each period representshe
successfutransmissionof a packet.You shouldalso seethe red statusLED below the resetbutton flickering as the
firmware updateprogressesiVhenthe uploadis complete the programmemwill transmit ,, toindicatesuccess.
If thereis a problem,the programmemill transmiteither ,- +- ++ or "%,.' ++ , mostlikely followed by a
streamof 'sandafew 9%.Themostlikely causdor suchaproblemwould bethefailure to transmitthefirmware upgrade

file asa binaryfile. If repeatingthe stepsin this sectionagaindo not leadto a successfufirmware update pleasesee
.1 9J ? H® information on how to contact us for support.
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