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The Pololu AVR Library header files, installed correctly.
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AVR Studio showing the sample program.

-EQECF2BEFHE=HMBCOF@8I=CE8FH;|l YEEKRAM7HD7YD:HHEMHI:?9900;BB/HMEM ;:EJI
?0>EKJERIFB7OBEM>FHE=BECFARBO9;II<KBBO 74 K?IK99;; M:?J97HD?D MBB/B
TFF;7H 73 J>; ;D: E< J>tesEhkJFMIBBD=71L <8B D Shhpid-dstidefad J>; <EB:;H
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AVR Studio build window, compiling the example project.
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, B C@'GC;F5A) CBBO9JHMEDDJ®U>FHE=H7COHRHKI? OFEBEBKE=H7C;B;19J
Uu/+",)vV 7D: U KJEV 0>;D OEK 9B?9A J>+VU )EPHDESHV BEIDEDMID;EM I>EKB: 7

2EKM?RBB; /+",) JBBE#sthex ?DJB&B7C>CEHGEKH- -E:EJ>?2B?938WVD>;B7I19J?ED
7DL;B;92Bthex J>MT7O9ECF?2BHBEHI>DEK/ LIKE?BDIIL?IBWERHE @29 J9JEHOB?9A
UYHE=H7CV ?D J>; B7Il> 1;9J?ED 7D: J>; J;1J 9E:; I>EKB: 8; BE7:;: EDJE OE
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AVRISP in ISP mode with ATmegal68

(=] = =]

‘Main  Program | Fuses I Lock Bits | Advanced | HW Settings | HW Info I Auto |
— Device
| Eraze Device I
[¢ Erase device before flash programming Iw Verify device after programming
— Fash
" Use Curent Simulator/Emulator FLASH bemony
* Input HEX Fle [ e e e e e | |
Program | Verify Read |
—EEPROM

= Usze Curent Simulator/Ermulator EEPRORM kemaon
' |nput HEX File |

=

Program | Verify Read |

— ELF Production File Format

Input ELF File | N
Fuses and lockbits settings
Program | Saye must be specified before

saving to ELF

Erasing device.. QK] -
Programming FLASH .. QK

Reading FLASH ..  OKl —
FLASH contents is equal to file.. OK L4
Leaving programming made.. QK! o

Programming the Orangutan from AVR Studio.

"OERHDJIJHMBIK;YO ;| | <KHBBH 7 CCOEBEKI?D0=r8QH7D=KOQERB EKB;7H>EBKDI;;J>;
C;1174!;BBED% ?ED?FH;|’DDI>9EDJRIMIPEHH; 9DBIGC% IED>8E7HEK®BB ? DA
OEK 7H; KI?D=7 780 (H7D=KJ7D OEK M?BB @KIJ I;; J>; H;: KI;H % 8B?I

"DO7IOERH>7L?DHEKRB,BL<EHDMECF?BFH,EECRE2BR?B<REH-I7N7CFBED 7BBJI>EJ>; H
‘N7CFBDI9B WL?.J>; B ? 8 HHRA D7 ? B7&ddhples\<processor>\hex_files 2ZER7BEDJ>;13;?B ;|
EDJE OEKH 9EDJHEBB:;MHEKNPD,¥9H?8;: 78EL;
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OHH=B; *H5FH98 =B #=BIL

->?1 1;9J?ED ;NFB7?DI >EM JE =;J+ PdHMHIH:7 MOI2DJ 86, ? [EKBNE B K
*97H=CBNFB7?DIl >EM JE+I HHEER?2CC?D= ;DL?HEDC;DJ
*97H=CBELG6HI J>; ?DI1J7BB7J?E& Do EEHIH O PB E;BK
*97TH=CB\FE7?DI >EM JE 9ECF?B; 7 I?CFB; ;N7CFB; FHE=H7C

2EKO7D>;B?CEHH;7:0 JENHICBBHE=HILC*;N7CFB?H; 9 JEHB ? 8 H END B ibpblolu-
avr\examples ->,'N7CFBHFH;9ED<XREKH,7H?EKPIIKFFERB®D)>BI? 8 HEDE K> EKIBI:;J > ;
TFFHERD,FEBEKHHI?OGKBIHECEJ>, N7CFBHL? IOKIREEH;;J7?BO97H=Q0QB>?9BIE
9EDJ7?DIl 7 <KD9J?ED7B EL;HL?;M E< J>; B?8H7HO

EH ?D<EHC7J?ED ED /KIBDS8HZPHOQOEBEBKKH EMD*BHE=EGBCI| FB;71I; I;;

S'FOBEI=G=H9G

-) 89J9@CDA9BH HCC@G :CF #=BIL
-><HY7LH9QECF?BLRI?IDEI>THEI?IBREBKIZ;?DIJ78B;BE) EBEBKB ? 8 HY% HOKINH I
I>EKBD IJ7B®B+ H;B7R79A7FLI?B7BB;?MH JH ? 8IKRIF05ADCAT;D 7 ="\0F 7 H J ? KKOB 7K D DKE K
M?BB D;;: JE ?DIJ7BB J>; <EBBEM?D= F79A7=;I

R7LB?89

R=99 7LH

R7LH7

R8?DKJ?BI 7LH

R7LH:K:; <EH KI; M?J> J>; J)EBEBK (H7D=KJ7D )HE=H7CC;H

-) !'*" DE&G;F5AA9F

-EBEDERHEHCF?E:EDJBE)FHBE7H.EM?BB 7D/+ ", )FHE=H7QCCHHOECCJB;C@ C®@ I
-) '"FC;F5AAXHHD XK&C@!| 7CREBIRE@CSEM>?937?BDIJ7BBDIPHRIHEEHEL 72:00:>;
'C@C@! ,F 'FC;F5AA9F BGIEBOHHD KK@C@! 7CA 8C7G " 3

6!BGH5@ @5H=CB-C:#H&B5EMD C @ |
->;, JEBEBKA?8H7HO 97D 8; :EMDBE7*97H=CBRPRE d2B WBKGI 9ECC7D: B?D;

unzip libpololu-avr-yymmdd.zip

I

M>;fymmdd ? H; FB7BQ)>L , HITBE=D>B?8HPHXIEK7/ LLEMDBE7:,?H ;9 PHIB@&B?8SFEBBMRIBE LH\

9H;7J;:

IHCAS5H=7 =BGH5@@5H=CB
JI>%B?DKENCC7TPHECIFIDEKHE HA?Hz9IJBHXB FEBEBKDNA M, K:E7A2DI1J MBBWBRJ
J>: B?8BH77HOMB ;| 7D: >:;7::H <?B;I ?D J>; TFFHEFH?7J; 7LH :?H;9JEH?;I
$5BI5@ =BGH5@@5H=CB =: B979GG5FM

:J;HC?D; J>; BE97J70 E2BYEKH) PARBDBN?B>L 7HH FHE &s#8/8B O EidE/foiad ;. ? D
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"OEXKHHDIABEB:LHHI B> JEBEBK% ?8HGHIORHIJF>EKBIE; B; T BB >EB?2D9BK?B; |
7D : Jdbpglolu.a < ? B ;libp&okd_atmegax.a <?B;l1 J>7J OEK ?DIJ7BB;: FH;L?EKIBO

"N J 9 E FiBpololu_atmega48.a libpololu_atmega168.a libpololu_atmega328p.a libpololu_atmega324p.a
libpololu_atmega644p.a libpololu_atmega1284p.a 7 D libpololu_atmegal284p_x2.a ?DJEBI IK8:?H; EBVIEHO
OE&®MH:?H;9JEHW lib/ avr/ lib ->5 1L, B?8HKPHEDIFH I; BIHIBECF?B A EIED?IN?<; H; D J
/+ C?O9HE9EDJHKEBEBEK{H7D=KIDDHHESH3 , AHIME?’<;H; DEICF?B & EIEDIC;=7 )
EDSEXH(H7D=K0)7DDED<EXH(H7D=KJ7D>;DOEER7AQEKEWM BHE @QOEM?BB; JKI;J>;
7TFFHEFH?7J; B?8H7HO <EH OEKH F7HJ?9KB7H C?9HE9EDJHEBB;H

?D7BE®GX>;DJBdby 1K8:?H; PIEHEDclude |K8:?H; EXEHW :?H;9JBEHEBEBXIBK?2B;I
I>EKB: DEM 8; aB/iac@depololu? D

7 CAD=@=B; 5B IC5KEPASBFRt=BIL
I2CFB,CEFHE=PPTIKFFB?2R>;?H;9 tkahp@ atmegaXXX/ simple-test/ M>:H;JC;=7121])>;
FHE9:;IIEH ED OEKH 8E7H:

>7TDIBE>?PH; 9 DO IFJSET7TA;<?B;D:?EEDEKGIIJ;0OER7OD;; JKF:7J3>F7J3BH>7LH
=98?D7THADRJE;,L?XEMERHE=H7CCPDOEIKEKB78BBECF2B;N7CRB’dake M>?BP>EKB:
=;D;H7J; J>;, EKJFKJ B?A; J>?1 71 ?J 9ECF?B;I J>; IEKH9,; 9E:;

'Iarmlnal

ques —mmcu=atmegalk

-lpololu -o
-R .eeprom -

"f libpololu-avr/test/simple—test$ ||

Compiling the test program under Linux.

"C7AQECFBIEK99; I <KBBMMEKRHE=-H7COERBCFK/IDOEKAEHI,L?97DIKKED >J FHIW
FEMOEKHKI?D=YEBEBK /+ )HE=H7dGEsH;;D % I>EKBEDI>H;% I>EK&8BE<7D:
J>0;BBEMI>EKBS8B?DADD29 AP?AP+ HE =H7TIE; H: A Frake program JBEJ>FHE=HDGE
J>(H7D=KEHF OEKHE=H7TICDHI 7TBBFEBJ>JH 7B/ ttyAcM0 OEM?BBLIE:?J>&7A;<?B;
7D: ;DJ;H J>; 9EHH;9J FEHJ

4. Getting Started in Linux Page 12 of 51



Pololu A/R C/C++ Library User's Guide © 2001D201 Pololu Corporation

= lerminal = | = =
“/1ibpololu—aw test/zimple—testd
Juzsrsbindavrdude -p mlBE -o awr

=

0 = flashiwttest, hex

awrdude: AYR device initialized and ready to accept instructions
Feading | ##E R R R R R |

Device =i
HOTE: Fl ycle will be per

writing f

Writing | R |

=

of flash werified

mode Fus K

avrdude done, Thank you,

~/1libpololu—avr/test/sinple—tests |

Programming the Orangutan with avrdude under Linux.

"OERHEDJHMBIK;9D ;| | <KHBBH7 COCO:EKHD EKI? D=7 8QH7D=KAQERBEKB;:;7H>EBKD; ;
J>C; 117!, BBEN% ?ED?FH; I /DDI>9EDJAILIBEHH;; 9D80% IED>8E7THEKEBB?DA
"< OEK 7H; KI?D=7 780 (H7D=KJ7D OEK M?BB @KIJ I;; J>; H;: KI;H % 8B

4. Getting Started in Linux Page 13 of 51



Pololu A/R C/C++ Library User's Guide © 2001D201 Pololu Corporation

OHH=B; *H5FH98 =B $57 &* /

->?1 1;9J?ED ;NFB7?DI >EM JE =;J+HJPdMHIH:7TMOIZDI &7 PEB ELB K
*97H=CBNFB7?DIl >EM JE+I HHEER?2CC?D= ;DL?HEDC;DJ
*97H=CBELG6HI J>; ?DI1J7BB7J?E& Do EEHIH O PB E;BK
*97TH=CB\FE7?DI >EM JE 9ECF?B; 7 I?CFB; ;N7CFB; FHE=H7C

2EKO7D>;B?CEHH;7:0 JENHICBBHE=HILC*;N7CFB?H; 9 JEHB ? 8 H END B ibpblolu-
avr\examples ->,'N7CFBHFH;9ED<XREKH,7H?EKPIIKFFERB®D)>BI? 8 HEDE K> EKIBI:;J > ;
TFFHERD,FEBEKHHI?OGKBIHECEJ>, N7CFBHL? IOKIREEH;;J7?BO97H=Q0QB>?9BIE
9EDJ7?DIl 7 <KD9J?ED7B EL;HL?;M E< J>; B?8H7HO

EH ?D<EHC7J?ED ED /KIBDS8HZPHOQOEBEBKKH EMD*BHE=EGBCI| FB;71I; I;;

S'FOBEI=G=H9G
IBGH5@ @-9B39H2@ CDA9BH HCC@G :CF &* /
-E9ECFRPBE=HKEHEKH M?J>&790EM?BRB JIEDIJZHBI ;I I BHEII :;L;BEHEEHB?8H7H?;|

EMDBH?;FCGG'5CF-) 9J9@CDA%YBH asBBESI7THGGGDSM23? 9 79A7%#1l7 :Cx<?B;
(F;D J>; :C=<?B; 7D: KI; J>; &79 "[rldsPBBAMR.pkgHE=H7C JE ?DIJ7BB

->?F79AMNMT BB ;70:;? H; 9 EHB@rossPack-AVR-<package-date> EDDEKHHH?LEHE 8 K&B: Q@st/
local/ 7TBEM2F:;HI?ED DOKIGFERZ®AsPack-AVR H;<;H;D$?DG;?H; 9 JBWTBBIE:7DDJIJHO
JE J>3!);DL?HEDC;DJ L7H?TB8rRadktaAwR/dh; D9 ?D =

JHE=HIEHM;;/+ O7TDEB;;9ECF?BI>9ECC7B?2R|?D=7LHO99ECF?BDH+7LHII7II1;C8BEH
HI7?BDIIIHKIJIEBEHEIN) 779, BEF C, DDKMB?9RDIJ7BB3;HEII)79A :?H ;9 JYBHEM2J >
J>; JEEBI

-) !'*" DE&G;F5AA9F

-EBEDERHCF?E:EDJEBEJFHBE7HEM?BB 7D/+ ",)FHE=H7CCHHIECCJB:C@ C®@ I
-) '"FC;F5AAXHHD XK&C@!| 7CREBIAE@CSEM>?9x7?BDIJ7BBDIPHRIHEHEL 7?2:.0:>;
'C@C@! ) 'FC;F5AA9F @GGIEBOHHD XK@C@! 7CA 8C7G " 3

6!BGH5@ @5H=CB-C:#H&B5EMD C @ |
->; )EBEBK6o?8H7HO 97D 8; :EMDBE7*97TH=CBP?F <?B; <HEC
A5 I>&7AWHO>2UP?BR2ENIHIO.P <P BEOEKHAJEFEC:;?H ;9 JEHDDBI>9EDL ; DREDJ JIED
M?BB KDP?F JE liBpoilEEdr:;H 97BB;:

IHCAS5H=7 =BGH5@@5H=CB

-E?DIJIABR 8H EHF?DH; HC ? D 7IBR HD/ L ? J BXibpololu-avr :?H; 9IMEHQO fudo make install ->7?1
M?8BFIO>B?8HEBHAD, I D> ;7. H><?BFFFHEHRK 873K ; 9 EEbbSPatk-AVR -EIl;;;N79 VBQH ;
J>;0 M?BB 8; 9EF ? makeGhevKpr&ix D JOF;
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$5BI5@ =BGH5@@5H=CB =: B979GG5FM

->:YEBEBKB?8HKPHXI; JB;?DI|J7BMB:;;)HCrossPack-AVR :?H; 9 INEHD E E IB? AKBDOu$! locall
?D &79 (, 1

"OEXKHHDMABREB:LHH I EH=DJEBEBK% ? 8HOHIOPAHIJF>EKBJIE;B; JBEBI>EB2D 9BK?B ;|
7 D : lbpglolu.a < ? B ;libpflold_atmegax.a <?B:l1 J>7J OEK ?DIJ7BB;: FH;L?EKIBO

":NJ 9 E FIBpololu_atmega48.a libpololu_atmegal68.a libpololu_atmega328p.a libpololu_atmega324p.a
libpololu_atmega644p.a libpololu_atmegal284p.a 7 Diibpololu_atmegal284p_x2.a ?DJBavr/ liby 1K8:?H;9JEH
E <O E KrbbsPack-AVvR  :?H;9JEHDOI;L; B?8HIBAIFH;II;FYHYECF?B <REIEDPN?<;H; D F
C?9HE9EDISHKBB KM 7D =KIDIFIHE8H 3 ; AHIME?<;H, DEICF?B &2 EXEDC ;=7 ED<EH
J>(H7D=K0)7DDED<EX(H7D=KJ70>;DOEC7AQEKNMPHE @QQEM?BB JKIJ>TFFHEFH?7
B?8H7HO <EH OEKH F7HJ?9KB7H C?9HE9EDJHEBB;H

?D7BBEFO J>; ;DJ?H; FEBEB Kawhkdid& H ; 9 UG OH? DI E Ed:=packAUR ;: ?H; 9JEHO

11K C?D=T1TE Krbt$sPack-AVR :? H; 9 JHBIED® 7K D.: just/ local/ J>9ECF?)EBEBX@B®2BHTHERKIB :
DEM;BE973Msr/ locall CrossPack-AVR/ avr/ lib 7D J>)EBEBXIBK?2BAEK®;:BE 973 Rsr/ locall
CrossPack-AVR/avr/include/pololu

7 CAD=@=B; 5B IC5ADASBR57 &* /

I7CFBCEFHE=RPTIKFFB?2R>;?H,; 9 &ahbEs/ atmegaxXX/ simple-test/ M>,H,JC,;=7121]>;
FHE9;IIEH ED OEKH 8E7H: (F;D 7 J;HC?D7B M?W0>RPN>7®E MI7?T7I>HE 2Bl

RJ;1J 9 J>; FHE=H7C
R&7A;<?B;
RI?CFB; J;1J 7FI,JKERE 72D BM |

2EH>EKB78BBECF2B;NTCHRB?D=&7A;<BBLOFMdRe=7JI>9ECCT7TPHECPP?M?BBE:K9;
<?B; UJ;1J >;NV M>?9> ?| H;7:/6 JE 8; <B71>;: JE OEKH

'"EMOEDDOEKMHE=H7CEOBEA I DOEKREHI,;L?97DIKHI>) FHIWEM ;"HKOEKHKI? D=,
JEBEBK /+ )HE=H7dGsH;;D % I>EKBEDI>H;% I|I>EKBE<7DJ>0;BBkEMI>EKS:
8B?DA?D= ?D:?97J?D=J>7J J>; FHE=H7CC;H ?1 H;7:0

-E<B7I>;N7CHBHE=MHJ3CIJ IBY;;L?9Q0E&7H; ;N; 9 7A<?B>IRPCE7II?DEHE=RAICV
TOOHKC;DEM;L;H&7TA;<9BDJI7?2XITKEBK;;LJJO &<EMH)(+- L7TH?78BVI?BB;.JB;
9>7D=p;9RD>dev :?H; 9 EHBPRAIK?D>9EHHD,PCEI>FEMY» ;D EKRKHE=H7TICDHI7BB;:
<EH ;N 7devielBusbmodem00000011

"< OEK ;:?J J>; &7A;<?B; JE H;<B;9J) 1¥HPHBB ;90 EKBX/,DEREM ;@QKHJ JOF;
make program

BJHD7XEKBB; 7U>&7A;<PB2I7TDEL;HH?;;<7KBI>9ECC7TB?2BO-H ;<7929ECCT7D:
M?J> J>; 1;JJ?D= KEH?Y8B)(+

PORT=/dev/<port-name> make program

M>:H; FEHJ D7C; 2?1 J>; 9EHH;9J FEHJ D7C;

"D ;?J>;H 971; 1EC; IQEKDI+*BKB;H,;; EKJFKJ <HEC J>; U7LH:K:;V FHE=H7C J>

avrdude: AVR device initialized and ready to accept instructions
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Reading | ##H#HHHHHHEHEHH T R R | 100% 0.01s

avrdude: Device signature = 0x1e950f

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

avrdude: erasing chip

avrdude: reading input file "test.hex"

avrdude: input file test.hex auto detected as Intel Hex

avrdude: writing flash (3392 bytes):

WIriting | #HHHHHHEHHHIHEHHHEH PR | 100% 0.88s

avrdude: 3392 bytes of flash written

avrdude: verifying flash memory against test.hex:
avrdude: load data flash data from input file test.hex:
avrdude: input file test.hex auto detected as Intel Hex
avrdude: input file test.hex contains 3392 bytes
avrdude: reading on-chip flash data:

Reading | #HHHHHIHHHHHHIHHHHHEH PP | 100% 0.72s

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

avrdude: safemode: Fuses OK

avrdude done. Thank you.
"OERHDJHMBIK,3D ;| | <KHBBH 7 COO.EKHDEKI?D0=8QH7D=KAER EKB;;7H>EBHKD;;

J>C; 1174 ;BBEDV% ?ED?FH,; I /DDI>9EDJAILIBEHH,; 9DB0% IED>8E7THEK®BB?DA
"< OEK 7H; KI?D=7 780 (H7D=KJ7D OEK M?BB @KIJ I;; J>; H;: KI;H % 8B

5. Getting Started in Mac OS X Page 16 of 51



Pololu A/R C/C++ Library User's Guide © 2001D201 Pololu Corporation

IB7TH=CB5@ &J9FJ=9K BBB5AGAD@9 DF
5&F5B;IH5B B5@C; !BDIH IB7H=CBG
&J9FJI=9K

->?21,9)?ED>B?8H-HEL 7 EC;I>EIP B B;KI;JH; 7/ D7BEBI7TBFKIM ;BlBK KD9J?ED
IF;9?2<?9VBBH ;71>L7BEYd>JH?CEEH ;DI?EEDRI> D FC6CAKHHHD XK&C@!| 7CREBIRAB@C;
3 &F5B;IH5Bl<HHD XK&C@!| 7CREBIRB@C&F5B;IHBB 1<HHD KXK&C@! 7CREBRIRAE®@ C;
&F5B;IH5B1<HHD XK&C@!| 7CRERIRE@IZD:56 MM F5B;IHSBHHD KK&C@!| 7CBEBIAHE@C;
J>L7BEg>);CF;HNJEEB;DBT:;=H;;EH ED>(H7D=RA7DEDBTDI>87JJLEHBITEY

HEB8EJNN EH ,/)

KI;HJ;; *97TH=CEBE<FC;F5AA=8F5B;IH5BBH1<9D)C6CHCAH<9F8I=BBIJCBA9IBH
1<HHD KXX@&C@!| 7CA 8EH ;NBCFB;lI E< J>?1 9B7I11 ?D J>; H:K?DE ;DL?HEDC;DJ

ECFB;E9KC;DIEIP>KIKDOIPEMKEKRPBI97TH=ERI>C@CQI#=6F5EMASBB:99B 79
1<HHD KXK®&C@! 7CA 8C7G " 3

,G5;9 L5AD@9G

->?B 7?8 FOEKCOM ? I M BN 7 C F Bipololu-avriexamples ->;(H7D=KRXEIENI7 CFBBIE? AB ? C XI;;:
E< J>?11;93J?ED

5B5@C;

yCEDIJHYBMEXK7HRIJI>C;IJ>E?2D>BI?8HAN,GI>7D7BEBIEI>JH?CEEH ;DI?PO;J; H
87T9A=HEMKBBH ,IHBOERB:;N;9KJId>,; ?KHJ>FHE=HI7/GI9EDL; HHRED+"&)(-7TD7BE=
?DFKW>7DDEBYBBL?9;N9;B3;/) 7DJI>;DFHE9;JBN;9KU=H;IHJI>9E:?2MBEEM>?B>;

>7TH:MMBHPMHBBR®=TD7BE=6?169EDUHBPDEMIHE=BE,Q;HCMD;D>9EDL;HARPED
9ECFHEDIKF:7IIDEIEEBDIH?CIFEBIKIOEH  ?D=8TPA?L I DI>H , KI; % M>E8H?=>JD;II
?21C7:; JE 197B; M?J> J>; JH?CFEJ FEI?J?ED

(DI>(H7D=K0)7D>?N7CPRE, M?BBEHXIZDEI>H;9ECC,; M78H;7:2DJH?CHPEIJH?CFEJ
H;7:?7007L;,H7 2TEDED >7 KN ? BFHEO IIE/H ? C Fadyzanalog_read(TRIMPOT); ?IK<?9 2B Jd >;
L7BEY>JH?CFEM?BBIKH:JB;). I1?=D?<?2HRIBEM;L9H7D}F>9>7DDKBC82B>9E:;
8;BEM <HRG(-JE 7 9>7DD;B DKC8;H <HEC JE ?D EH:;H JE C;7IKH; ED; E<

#include <pololu/orangutan.h>
/*

* analogl: for the Orangutan LV/SV-xx8 or Baby Orangutan B
*

* This example uses the OrangutanAnalog functions to read the voltage
* output of the trimpot in the background while the rest of the main
*loop executes. The LED is flashed so that its brightness appears

* proportional to the trimpot position. This example will work on

* both the Orangutan LV/SV-xx8 and Baby Orangutan B.

*

* http://www.pololu.com/docs/0J20
* http://www.pololu.com

* http://forum.pololu.com

*/

unsigned int sum;
unsigned int avg;
unsigned char samples;
int main()

set_analog_mode(MODE_8_BIT); // 8-bit analog-to-digital conversions
sum =0;
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samples = 0;
avg = 0;
start_analog_conversion(TRIMPQOT); // start initial conversion
while(1)
{
if (lanalog_is_converting())  // if conversion is done...

sum += analog_conversion_result(); // get result
start_analog_conversion(TRIMPQOT); // start next conversion

if (++samples == 20) /I'if 20 samples have been taken...
avg = sum/ 20; /I compute 20-sample average of ADC result
samples = 0;
sum = 0;

}

}

/ when avg == 0, the red LED is almost totally off.
/l when avg == 255, the red LED is almost totally on.
/I brightness should scale approximately linearly in between.

red_led(0); /I red LED off
delay_us(256 - avg);
red_led(1); /I red LED on
) delay_us(avg+1);
}
5B5@C;

"DJ;DKEHIED>(H7D=K87D 'EJJ>PIM?BRODD>;FHESEI(H7D=KIMNDN8KJI>;?IFB70;:
J;CF;HMNRKBBDIEHH XD 7RPODFXEIDD ;98,>);CF; HNJRHEM >(H7D=KRA7D?BEDD;9J;:
JE HES>87JIILHBGJIEE>,F7DJE HEJ>87JJLHEBGIEBR,>(H7D=KJIM™NDN"JI?IFBEQI>;
% J>JH?CEEH ;DI?EK,JPHI?BB?ILEBI)N;CF;H7ZIJRHEK IPOI=H;;7TH;D>"¥YVEKE &:
<?DEH>KD:;HIRPI>(H7D=RA7DW) D;7+H9;DIJEK>8E7HKEIKEKIB;J>);CF;HMHKH?D=
IBEMBO 1J7HJ JE H?I; ; 97H;<KB DEJ JE PZ#F 3%, CCEKHHM2>>?tB;9JHEI1J7J?C

#include <pololu/orangutan.h>

/*
* analog2: for the Orangutan LV/SV-xx8

* This example uses the OrangutanAnalog functions to read the voltage
* output of the trimpot (in millivolts) and to read the Orangutan

* LV-168's temperature sensor in degrees Farenheit. These values are
* printed to the LCD 10 times per second. This example is intended

* for use with the Orangutan LV/SV-xx8 only.

*

* You should see the trimpot voltage change as you turn it, and you can

* get the temperature reading to slowly increase by holding a finger on the

* underside of the Orangutan LV/SV-xx8's PCB near the center of the board.
* Be careful not to zap the board with electrostatic discharge if you

* try this!

*

* http://www.pololu.com/docs/0J20
* http://www.pololu.com
* http://forum.pololu.com
*
int main()
set_analog_mode(MODE_10_BIT); // 10-bit analog-to-digital conversions
while(1) /I run over and over again
lcd_goto_xy(0,0); /I LCD cursor to home position (upper-left)
print_long(to_millivolts(read_trimpot())); // trimpot output in mV
print(* mV "); /I added spaces are to overwrite left over chars

lcd_goto_xy(0, 1); /I LCD cursor to start of the second line

unsigned int temp = read_temperature_f(); // get temp in tenths of a degree F
print_long(temp/10); /I get the whole number of degrees
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print_character('."); /[ print the decimal point

print_long(temp - (temp/10)*10); // print the tenths digit
print_character(223); [ print a degree symbol

print("F "); /I added spaces are to overwrite left over chars

delay_ms(100); /I wait for 100 ms (otherwise LCD flickers too much)

6&F5B;IH5B INNEZK CIBHA=CBG
&J9FJ=9K

-> | <KDO9OJIJPEBRBMKE71?78©OD JHBBPEHBM>DEC6AAHHHD KK&C@! 7CREBRIARE@®@&F5B;IH5B
*- 1<HHD KK&C@! 7CRERIAE@BCLKF5B;IH5B 1<HHD IXK&C@! 7CREBIRE@C/ID:&F5B;IH5B
#- 1<HHD XX&C@!| 7CREBIRE@REK7LI>EFIHEHB 702D =/BEEH<H;GK<EHIF;9?7<?;:
KH7J?”?HB ;9?4 EBKEWWEX/RIJI>D@5GIJ>HFB7OQDJIJTHBE?Q>879A=HEKMP9EHDJHERB
?1 79>?;L;: KI?D=?EDH EQQ& ;EKJFKJI 7D: :KH7J?ED J?Q@TZDH ?IEE;H<BHWM;? KJ"

%CHS;(H7D=KJ7D/,DHHED=KJ7DBRBRBHE ISI-?C;HIE]>;I0= Q0B : @®=MDB 7 <
CH<9F 5B8 5BM CH9@F=-9YGC3CBEIBBEHAFAIF

->?B?8HPHOECFMI2IBBCEB :HHB; 7HR?D+ "OEKWF;H?TD®HESBME]RI?D =
J>BI? SHTHAKHL>TQEREFEI>9ECFEF 7?BKH JE 0 JADEM PIMEHMP D>? D +

->;8;D;9dB>7FFHPUSSDEXK/ BB DEJIED>8KPMH?B;;7L3ADy. CEIJBHIEN;9IKIFH ; BI<
OERH:->?C;7DOEX7B7L/C;BEF@7O0O7ID>=379A=-HEKRPBEKH7D=KE7®IT 7?2 ¥ |RAEKQ 7D
FEBB=G>@5M=sB>E: JE :;J;HC?D; M>;D J>; 8KPP;H ?1 <?D?I1>;: FB70?D=

KI;HJ;; *97H=CBE<FC;F5AA=8FE5B;IH5BBI<9D)C6CHCEAH<9F8I=BBJCBA9BH
1<HHD XX@&C@!| 7CA 8EHs ;NBCFB;lI E< J>?1 9B7I11 ?D J>; H:K?DE ;DL?HEDC;DJ

ECFB;E9KC;DIEIP»EKKDOIPEMKEKRDI7H=ERI>C@QCQI#=6F5EMASBB:99B 79
1<HHD IXX®&C@I| 7CA 8C7G " 3

,G5;9 L5AD@9G
->?1 B?8H7HO 9EC;|I M? Jippaoritavi\exgmplésC FB ;I ?D

6INNI9F
;CEDIJHEDM7OEKI;J>HB?8H THDYW 4 BCHOBEIEFB7MA?CFB;BEIOEH?Dr & "JI>EKB:
?2CC;:?270BAB 70> =BEMMOEX7RIJ>JEKI;AKI>8KJBEBFDH ;FRIPQ,BE-O;;N7CFB,
?PIIJHKOIEH DEX7D: :OEEMBDE:JE>C7?DEEPI>C;BEMXBIPBBDEHC?BB®79A=HEKD:
7TIHKCTDERHB: ;N; 9KGK?9OMEKFELE?DI;HIBOYDIIM,;JBDEJZ2EWO7RIJ>PTCJ;9>D?GK,;
JEBTMQBE: 322 L8;;DIJEH?2D )+(& J>C;=7 >7IDEKHEEXD )+(& JHIJEH; DEJJI>;
C;=7 >71 ;DEK=> HEEC ?D )+(& JE IJEH,; DEJ;I

#include <pololu/orangutan.h>
/*

* buzzerl:

*

* This example uses the OrangutanBuzzer library to play a series of notes
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* on the Orangutan's/3pi's buzzer. It also uses the OrangutanLCD library
* to display the notes its playing, and it uses the OrangutanPushbuttons
* library to allow the user to stop/reset the melody with the top

* pushbutton.

*

* http://www.pololu.com/docs/0J20
* http://www.pololu.com

* http://forum.pololu.com

*

#define MELODY_LENGTH 95

/I These arrays take up a total of 285 bytes of RAM (out of a 1k limit)
unsigned char note[MELODY_LENGTH] =

E(5), SILENT_NOTE, E(5), SILENT_NOTE, E(5), SILENT_NOTE, C(5), E(5),
G(5), SILENT_NOTE, G(4), SILENT_NOTE,

C(5), G(4), SILENT_NOTE, E(4), A(4), B(4), B_FLAT(4), A(4), G(4),
E(5), G(5), A(5), F(5), G(5), SILENT_NOTE, E(5), C(5), D(5), B(4),

C(5), G(4), SILENT_NOTE, E(4), A(4), B(4), B_FLAT(4), A(4), G(4),
E(5), G(5), A(5), F(5), G(5), SILENT_NOTE, E(5), C(5), D(5), B(4),

SILENT_NOTE, G(5), F_SHARP(5), F(5), D_SHARP(5), E(5), SILENT_NOTE,
G_SHARP(4), A(4), C(5), SILENT_NOTE, A(4), C(5), D(5),

SILENT_NOTE, G(5), F_SHARP(5), F(5), D_SHARP(5), E(5), SILENT_NOTE,
C(6), SILENT_NOTE, C(6), SILENT_NOTE, C(6),

SILENT_NOTE, G(5), F_SHARP(5), F(5), D_SHARP(5), E(5), SILENT_NOTE,
G_SHARP(4), A(4), C(5), SILENT_NOTE, A(4), C(5), D(5),

SILENT_NOTE, E_FLAT(5), SILENT_NOTE, D(5), C(5)
e

unsigned int duration[MELODY_LENGTH] =
{
100, 25, 125, 125, 125, 125, 125, 250, 250, 250, 250, 250,

375, 125, 250, 375, 250, 250, 125, 250, 167, 167, 167, 250, 125, 125,
125, 250, 125, 125, 375,

375, 125, 250, 375, 250, 250, 125, 250, 167, 167, 167, 250, 125, 125,
125, 250, 125, 125, 375,

250, 125, 125, 125, 250, 125, 125, 125, 125, 125, 125, 125, 125, 125,
250, 125, 125, 125, 250, 125, 125, 200, 50, 100, 25, 500,
250, 125, 125, 125, 250, 125, 125, 125, 125, 125, 125, 125, 125, 125,

250, 250, 125, 375, 500
k

unsigned char currentldx;
int main() /I run once, when the sketch starts

currentldx = 0;
print("Music!");

while(1) /I run over and over again

/I'if we haven't finished playing the song and

/I the buzzer is ready for the next note, play the next note
if (currentldx < MELODY_LENGTH && lis_playing())

{

/I play note at max volume
play_note(note[currentldx], duration[currentldx], 15);

// optional LCD feedback (for fun)
lcd_goto_xy(0, 1); /I go to start of the second LCD line
if(note[currentldx] != 255) // display blank for rests
print_long(note[currentldx]); // print integer value of the current note
print(" "); II'overwrite any left over characters
currentldx++;

6. Functional Overview and Example programs Page 20 of 51



Pololu A/R C/C++ Library User's Guide © 2001D201 Pololu Corporation

}

/I Insert some other useful code here...

/I the melody will play normally while the rest of your code executes
/I as long as it executes quickly enough to keep from inserting delays
I/l between the notes.

/I For example, let the top user pushbutton function as a stop/reset melody button
if (button_is_pressed(TOP_BUTTON))
{

stop_playing(); // silence the buzzer
if (currentldx < MELODY_LENGTH)
currentldx = MELODY_LENGTH; /I terminate the melody

else
currentldx = 0O; /I restart the melody
wait_for_button_release(TOP_BUTTON); // wait here for the button to be released
}
}
return O;
6INN9F

CEDIIHBEIMEX7RII>BI?8H DHICBWK D9 J#BEDHA; BEFB 7O0PMHAI7THIXC; BEMPXBB78 B
J>M70B8>;DM? DEKHIOHIEGBKXRHEERB: 7DI>H, BOERHE=N7EB 9K/IJIDEHMAB®B;
J>C,BEFB 7D >879A=HEXD:@ 5K D9P?2HDL;DI?HBBO;?C,;HEL;H<BEMHHKFHEKI;H
FKI>8KNIPBB7OK=8Q79x<xHBEHE=B7CEHOC?::K;|;HKI>8KNPBE?;FBMS; C7 @HHB;
KFD879AMPHEC& 7DI>8EJIKICHKI>8KNIPBIEFDO;BEJO 7P KHH ABRIBEPIBBE70?D =B ;
DEJ; ?< J>; 8KPP;H ?1 9KHH;DJBO ?D79J7?L,;

#include <pololu/orangutan.h>

/*
* buzzer2:
*

* This example uses the OrangutanBuzzer functions to play a series of notes
* on the Orangutan's/3pi's buzzer. It uses the OrangutanPushbuttons

* library to allow the user select which melody plays.

*

* This example demonstrates the use of the play() method,

* which plays the specified melody entirely in the background, requiring
* no further action from the user once the method is called. The CPU

* is then free to execute other code while the melody plays.

* http://www.pololu.com/docs/0J20
* http://www.pololu.com

* http://forum.pololu.com

*

#include <avr/pgmspace.h> // this lets us refer to data in program space (i.e. flash)
/I store this fugue in program space using the PROGMEM macro.
/I Later we will play it directly from program space, bypassing the need to load it
/I all into RAM first.
const char fugue[] PROGMEM =
"I O5 L16 agafaea dac+adaea fa<aa<bac#a dac#adaea f"
"06 dcd<b-d<ad<g d<f+d<gd<ad<b- d<dd<ed<f+d<g d<f+d<gd<ad"
"L8 MS <b-d<b-d MLe-<ge-<g MSc<ac<a ML d<fd<f O5 MS b-gb-g"
"ML >c#e>c#e MS afaf ML gc#gce# MS fdfd ML e<b-e<b-"
"O6 L16ragafaea dact#adaea fa<aa<bac#a dac#adaea facadaca"
"<b-acadg<b-g egdgcg<b-g <ag<b-gcf<af dfcf<b-f<af"
"<gf<af<b-e<ge c#e<b-e<ae<ge <fe<ge<ad<fd"
"05 e>ee>ef>df>d b->c#b->c#a>df>d e>ee>ef>df>d"
"e>d>c#>db>d>c#b >c#agaegfe f 06 dc#dfdc#<b c#4";

void loop() /I run over and over again

{
/I wait here for one of the three buttons to be pushed
unsigned char button = wait_for_button(ALL_BUTTONS);
clear();

if (button == TOP_BUTTON)
{
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play_from_program_space(fugue);
print("Fugue!");
lcd_goto_xy(0, 1);
print("flash ->");

}

if (button == MIDDLE_BUTTON)
play("! V8 cdefgab>cbagfedc");
print("C Major");
lcd_goto_xy(0, 1);
print("RAM ->");

}

if (button == BOTTOM_BUTTON)
if (is_playing())

stop_playing();
) print("stopped");

else

play_note(A(5), 200, 15);
print("note A5");

}
}

int main() /I run once, when the program starts
print("Press a");

lcd_goto_xy(0, 1);
print("button..");

while(1)
loop();
return O;
}
6INNOF

CEDIJHIPKIEI>BI?SHFBOWE& EZ.DEB70 > QA>E"DN>?N7CFBKIJECKFBTE:?2KI;JE
7BBEM ;BEJR\; FB7OMBD2ZBEB?DAM  KI;% ->;D>CE:?2I1M?J93FEB70 9CEAAKH?D =
F>7TM> ML, 7HIHOPB9OKHTI/BROH?2C->  HZHI>H :;;<?079HBI7B BB MKH KD>?N 7 C PD;
?<;H;DJ M701I1 7D: E8I;HL; J>; H;IKBJ )B;71; I;; J>; 9ECC;DJI 7J J>; JEF E< |

#include <pololu/orangutan.h>

/*
* buzzer3:

* This example uses the OrangutanBuzzer functions to play a series of notes
* on the Orangutan's/3pi's buzzer. It uses the OrangutanPushbuttons

* functions to allow the user select which melody plays.

*

* This example demonstrates the use of the play_mode()

* and play_check() methods, which allow you to select

* whether the melody sequence initiated by play() is

* played automatically in the background by the Timer1 interrupt, or if
* the play is driven by the play_check() method in your main loop.

*

* Automatic play mode should be used if your code has a lot of delays
*and is not time critical. In this example, automatic mode is used

* to allow the melody to keep playing while we blink the red user LED.
*

* Play-check mode should be used during parts of your code that are

* time critical. In automatic mode, the Timerl interrupt is very slow

* when it loads the next note, and this can delay the execution of your.

* Using play-check mode allows you to control when the next note is

* loaded so that it doesn't occur in the middle of some time-sensitive

* measurement. In our example we use play-check mode to keep the melody
* going while performing timing measurements using Timer2. After the

* measurements, the maximum time measured is displayed on the LCD.
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*

* Immediately below are three #define statements that allow you to alter
* the way this program runs. You should have one of the three lines

* uncommented while commenting out the other two:

*

* |f only WORKING_CORRECTLY is uncommented, the program should run in its
* ideal state, using automatic play mode during the LED-blinking phase

* and using play-check mode during the timing phase. The maximum recorded

* time should be 20, as expected.

*

*If only ALWAYS_AUTOMATIC is uncommented, the program will use automatic
* play mode during both the LED-blinking phase and the timing phase. Here

* you will see the effect this has on the time measurements (instead of 20,

* you should see a maximum reading of around 27 or 28).

*

* |f only ALWAYS_CHECK is uncommented, the program will be in play-check
* mode during both the LED-blinking phase and the timing phase. Here you

* will see the effect that the LED-blinking delays have on play-check

* mode (the sequence will be very choppy while the LED is blinking, but

* sound normal during the timing phase). The maximum timing reading should
* be 20, as expected.

*

* http://www.pololu.com/docs/0J20
* http://www.pololu.com

* http://forum.pololu.com

*/

/[ ** UNCOMMENT ONE OF THE FOLLOWING PRECOMPILER DIRECTIVES ***

/I (the remaining two should be commented out)

#define WORKING_CORRECTLY // this is the right way to use playMode()

/l#define ALWAYS_AUTOMATIC // playMode() is always PLAY_AUTOMATIC (timing is inaccurate)
/[#define ALWAYS_CHECK /I playMode() is always PLAY_CHECK (delays interrupt the sequence)

#include <avr/pgmspace.h>

const char rhapsody[] PROGMEM = "06 T40 L16 d#<b<f#<d#<f#<bd##"
"T80 c#<b-<f#<c#<fH<b-c#8"
"T180 d#b<fHd#f#>bd#f#cHb-<fHcHf#>b-c#8 c>cH#<c#>cH<b>c#<cH>cHe>cH<cH>cH<b>cH<cH>cH"
"c>ci<cH>cH<b->cH#<cH#>cHe>cH<cH>cH<b->cH<cH>cH”
"c>cH<cH>CHI>CH<CH#>CHe>CH<cH#>CH>cH<cH>CH"
"C>cH<cH>CHE>CH<cH>CHC>CH<CH>CHIE>CH<cH>cH#d#bb-bd#bf#d#c#b-ab-citb-fH#d#";

int main()

TCCR2A =0; /I configure timer2 to run at 78 kHz
TCCR2B = 0x06;  // and overflow when TCNT2 = 256 (~3 ms)
play_from_program_space(rhapsody);

while(1)

/I allow the sequence to keep playing automatically through the following delays
#ifndef ALWAYS_CHECK

play_mode(PLAY_AUTOMATIC);
#else

play_mode(PLAY_CHECK);
#endif

lcd_goto_xy(0, 0);

print("blink!");

inti;

for (i=0;1<8;i++)

{
#ifdef ALWAYS_CHECK
play_check();
#endif
red_led(1);
delay_ms(500);
red_led(0);
delay_ms(500);
}

lcd_goto_xy(0, 0);

print("timing");

lcd_goto_xy(0, 1);

print(" "); Il clear bottom LCD line

/I turn off automatic playing so that our time-critical code won't be interrupted by

/ the buzzer's long timerl interrupt. Otherwise, this interrupt could throw off our

/I timing measurements. Instead, we will now use playCheck() to keep the sequence
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/I playing in a way that won't throw off our measurements.
#ifndef ALWAYS_AUTOMATIC

play_mode(PLAY_CHECK);
#endif

unsigned char maxTime = 0;

for (i = 0; 1< 8000; i++)

TCNT2 =0;
while (TCNT2 < 20) // time for ~250 us

if (TCNT2 > maxTime)
maxTime = TCNT2; //if the elapsed time is greater than the previous max, save it
#ifndef ALWAYS_AUTOMATIC
play_check(); // check if it's time to play the next note and play it if so
#endif

}

lcd_goto_xy(0, 1);

print("max=");

print_long((unsigned int)maxTime);

print(" "); // overwrite any left over characters

return O;
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#include <pololu/orangutan.h>

/*

* digitall: for the Orangutan controllers and 3pi robot
*

* This example uses the OrangutanDigital functions to read a digital
* input and set a digital output. It takes a reading on pin PC1, and

* provides feedback about the reading on pin PD1 (the red LED pin).
* |f you connect a wire between PC1 and ground, you should see the
*red LED change state.

*

* http://www.pololu.com/docs/0J20
* http://www.pololu.com

* http://forum.pololu.com

*

int main()
/I Make PC1 be an input with its internal pull-up resistor enabled.

/'t will read high when nothing is connected to it.
set_digital_input(I0_C1, PULL_UP_ENABLED);

while(1)
if(is_digital_input_high(I0_C1)) // Take digital reading of PC1.
{ set_digital_output(IO_D1, HIGH); // PC1 is high, so drive PD1 high.
}élse
i set_digital_output(IO_D1, LOW); // PC1 is low, so drive PD1 low.
}
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#include <pololu/orangutan.h>

I
: lcd1: for the Orangutan controllers and 3pi robot
: This example uses the OrangutanLCD library to display things on the LCD.
* http://www.pololu.com/docs/0J20

* http://www.pololu.com
* http://forum.pololu.com
*

int main()
while(1)
{
print("Hello"); /I display "Hello" at (0, 0), a.k.a. upper-left

delay_ms(200);
lcd_scroll(LCD_RIGHT, 3, 200);// shift the display right every 200ms three times

clear(); /I clear the LCD
lcd_goto_xy(3, 1); /I go to the fourth character of the second LCD line
print("Hello"); /I display "Hello" at (3, 1), a.k.a. lower-right

delay_ms(200);
lcd_scroll(LCD_LEFT, 3, 200); // shift the display left every 200ms three times
clear(); /I clear the LCD

}

return O;

@78

;CEDIJHIYH;7TIJPD:2 IFB7ORDBOEC7TH7TEDHY ->;<EBBERPBDEHEMWIDN7CHBYKIJEC
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#include <pololu/orangutan.h>

/I get random functions
#include <stdlib.h>

/*

* |cd2: for the Orangutan controllers and 3pi robot
*

* This example uses the OrangutanLCD functions to display custom
* characters on the LCD. Simply push a any user pushbutton to

* display a new, randomly chosen, custom mood character.

*

* http://www.pololu.com/docs/0J20
* http://www.pololu.com

* http://forum.pololu.com

*/

/I define some custom "mood" characters
#include <avr/pgmspace.h> // this lets us refer to data in program space (i.e. flash)
const char happy[] PROGMEM = {
0b00000, /I the five bits that make up the top row of the 5x8 character
0b01010,
0b01010,
0b01010,
0b00000,
0b10001,
0b01110,
0b00000

k

const char sad[] PROGMEM = {
0b00000,
0b01010,
0b01010,
0b01010,
0b00000,
0b01110,
0b10001,
0b00000

h

const char indifferent]] PROGMEM = {
0b00000,
0b01010,
0b01010,
0b01010,
0b00000,
0b00000,
0b01110,
0b00000

k

const char surprised[] PROGMEM = {
0b00000,
0b01010,
0b01010,
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0b00000,
0b01110,
0b10001,
0b10001,
0b01110

k

const char mocking[] PROGMEM = {
0b00000,
0b01010,
0b01010,
0b01010,
0b00000,
0b11111,
0b00101,
0b00010

e

char prevMood = 5;

int main()

lcd_load_custom_character(happy, 0);
lcd_load_custom_character(sad, 1);

lcd_load_custom_character(indifferent, 2);
lcd_load_custom_character(surprised, 3);

lcd_load_custom_character(mocking, 4);

clear(); /I this must be called before we can use the custom characters

print(*mood: ?");

// initialize the random number generator based on how long they hold the button the first time
wait_for_button_press(ALL_BUTTONS);
long seed = 0;
while(button_is_pressed(ALL_BUTTONS))
seed++;
srandom(seed);

while(1)
{

lcd_goto_xy(6, 0); /I move cursor to the correct position

char mood;
do

mood = random()%5;
} while (mood == prevMood); // ensure we get a new mood that differs from the previous
prevMood = mood,;

print_character(mood); // print a random mood character
wait_for_button(ALL_BUTTONS); // wait for any button to be pressed

}

return 0O;
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#include <pololu/orangutan.h>

/*
* led1: for the 3pi robot, Orangutan LV 168, Orangutan SV-xx8, Orangutan SVP,
* or Baby Orangutan B
*

* This program uses the OrangutanLEDs functions to control the red and green
* LEDs on the 3pi robot or Orangutan. It will also work to control the red

* LED on the Baby Orangutan B (which lacks a second, green LED).

*

* http://www.pololu.com/docs/0J20
* http://www.pololu.com

* http://forum.pololu.com

*

int main()

while(1)

{
red_led(1); /I red LED on
delay _ms(1000); /I waits for a second
red_led(0); /I red LED off
delay_ms(1000); /I waits for a second
green_led(1); /I green LED on (will not work on the Baby Orangutan)
delay_ms(500); /I waits for 0.5 seconds
green_led(0); /I green LED off (will not work on the Baby Orangutan)
delay_ms(500); /I waits for 0.5 seconds

}

return O;
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#include <pololu/orangutan.h>

/*
* motors1: for the Orangutan LV-168, Orangutan SV-xx8, Orangutan SVP,
* and Baby Orangutan B

* This example uses the OrangutanMotors functions to drive

* motors in response to the position of user trimmer potentiometer

* and blinks the red user LED at a rate determined by the trimmer

* potentiometer position. It uses the OrangutanAnalog library to measure
* the trimpot position, and it uses the OrangutanLEDs library to provide

* limited feedback with the red user LED.

*

* http://www.pololu.com/docs/0J20
* http://www.pololu.com

* http://forum.pololu.com

*/

unsigned long prevMillis = 0;
int main()

while(1)

{

/I note that the following line could also be accomplished with:
/' int pot = analogRead(7);
int pot = read_trimpot(); // determine the trimpot position
int motorSpeed = pot/2-256; // turn pot reading into number between -256 and 255
if(motorSpeed == -256)
motorSpeed = -255; // 256 is out of range
set_motors(motorSpeed, motorSpeed);

int ledDelay = motorSpeed;
if(ledDelay < 0)
ledDelay = -ledDelay; // make the delay a non-negative number
ledDelay = 256-ledDelay; // the delay should be short when the speed is high

red_led(1); // turn red LED on
delay_ms(ledDelay);

red_led(0); /I turn red LED off
delay_ms(ledDelay);

ACHCFG

;CEDIJHO/BEIDUHEBBRDEHPD=JH?CEER ;D J? B&ZK H I >%
DEJ <KBBO MEHA ED J>; 780 (H7D=KJ7D

#include <pololu/orangutan.h>

/*
* motors2: for the 3pi robot, Orangutan LV-168,
* Orangutan SVP, and Orangutan SV-xx8.
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*

* This example uses the OrangutanMotors and OrangutanLCD libraries to drive
* motors in response to the position of user trimmer potentiometer

* and to display the potentiometer position and desired motor speed

* on the LCD. It uses the OrangutanAnalog library to measure the

* trimpot position, and it uses the OrangutanLEDs library to provide

* limited feedback with the red and green user LEDs.

*

*

* http://www.pololu.com/docs/0J20
* http://www.pololu.com

* http://forum.pololu.com

*

int main() /I run over and over again
while(1)
{
/I note that the following line could also be accomplished with:
/' int pot = analogRead(7);
int pot = read_trimpot(); // determine the trimpot position

I/l avoid clearing the LCD to reduce flicker
lcd_goto_xy(0, 0);

print("pot=");
print_long(pot); /I print the trim pot position (0 - 1023)
print(" "); /I overwrite any left over digits

int motorSpeed = (512 - pot) / 2;

lcd_goto_xy(0, 1);

print("spd=");

print_long(motorSpeed); /I print the resulting motor speed (-255 - 255)
print(" ");

set_motors(motorSpeed, motorSpeed); // set speeds of motors 1 and 2

/I all LEDs off
red_led(0);
green_led(0);
/I turn green LED on when motors are spinning forward
if (motorSpeed > 0)
green_led(1);
/[ turn red LED on when motors are spinning in reverse
if (motorSpeed < 0)
red_led(1);
delay_ms(100);
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#include <pololu/orangutan.h>

/~k
* OrangutanPushbuttonExample: for the Orangutan LV-168,
* QOrangutan SV-xx8, Orangutan SVP, and 3pi robot
*

* This example uses the OrangutanPushbuttons library to detect user
* input from the pushbuttons, and it uses the OrangutanLCD library to
* display feedback on the LCD.

*

* http://www.pololu.com/docs/0J20
* http://www.pololu.com

* http://forum.pololu.com

*

int main()
while(1)
{

clear();
print("Waiting");

/I wait for either the top or bottom buttons to be pressed
/I store the value of the pressed button in the variable 'button’
unsigned char button = wait_for_button_press(TOP_BUTTON | BOTTOM_BUTTON);
clear();
if (button == TOP_BUTTON) // display the button that was pressed
print("top down");
else
print("bot down");
wait_for_button_release(button); // wait for that button to be released
clear();
print(“released");  // display that the button was released
delay_ms(1000);
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#include <pololu/orangutan.h>
/*

* seriall: for the Orangutan controllers and 3pi robot.
*

* This example listens for bytes on PDO/RXD. Whenever it receives a byte, it
* performs a custom action. Whenever the user presses the middle button, it
* transmits a greeting on PD1/TXD.

*

* The Baby Orangutan does not have a green LED, LCD, or pushbuttons so
* that part of the code will not work.
*

* To make this example compile for the Orangutan SVP, you
* must add a first argument of UARTO to all the serial_*

* function calls.

*

* http://www.pololu.com/docs/0J20
* http://www.pololu.com

* http://forum.pololu.com

*

/I receive_buffer: A ring buffer that we will use to receive bytes on PDO/RXD.
/I The OrangutanSerial library will put received bytes in to

/I the buffer starting at the beginning (receiveBuffer[0]).

/I After the buffer has been filled, the library will automatically

/] start over at the beginning.

char receive_buffer[32];

/I receive_buffer_position: This variable will keep track of which bytes in the receive buffer
/I we have already processed. It is the offset (0-31) of the next byte

/l'in the buffer to process.

unsigned char receive_buffer_position = 0;

/I send_buffer: A buffer for sending bytes on PD1/TXD.
char send_buffer[32];

/I wait_for_sending_to_finish: Waits for the bytes in the send buffer to
/[ finish transmitting on PD1/TXD. We must call this before modifying

/I send_buffer or trying to send more bytes, because otherwise we could
/I corrupt an existing transmission.

void wait_for_sending_to_finish()

{
}

/I process_received_byte: Responds to a byte that has been received on
/I PDO/RXD. If you are writing your own serial program, you can

/I replace all the code in this function with your own custom behaviors.
void process_received_byte(char byte)

while(Iserial_send_buffer_empty());

switch(byte)
/'If the character 'G' is received, turn on the green LED.
case 'G"
green_led(1);
break;

/I'If the character 'g' is received, turn off the green LED.
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case 'g"
green_led(0);
break;

/I If the character 'c' is received, play the note c.
case 'c":
play_from_program_space(PSTR("c16"));
break;

/I If the character 'd" is received, play the note d.
case 'd"
play_from_program_space(PSTR("d16"));
break;

/I If any other character is received, change its capitalization and
/I send it back.
default:
wait_for_sending_to_finish();
send_buffer[0] = byte » 0x20;
serial_send(send_buffer, 1);
break;

}
void check_for_new_bytes_received()
while(serial_get_received_bytes() != receive_buffer_position)

/I Process the new byte that has just been received.
process_received_byte(receive_buffer[receive_buffer_position]);

/I Increment receive_buffer_position, but wrap around when it gets to
/I the end of the buffer.
if (receive_buffer_position == sizeof(receive_buffer)-1)

receive_buffer_position = 0;
else

receive_buffer_position++;

}
int main()

/I Set the baud rate to 9600 bits per second. Each byte takes ten bit
/l times, so you can get at most 960 bytes per second at this speed.
serial_set_baud_rate(9600);

/I Start receiving bytes in the ring buffer.
serial_receive_ring(receive_buffer, sizeof(receive_buffer));

while(1)
{

/I Deal with any new bytes received.
check_for_new_bytes_received();

/I If the user presses the middle button, send "Hi there!"
/I and wait until the user releases the button.

if (button_is_pressed(MIDDLE_BUTTON))

{

wait_for_sending_to_finish();
memcpy_P(send_buffer, PSTR("Hi there\r\n"), 11);
serial_send(send_buffer, 11);

/I Wait for the user to release the button. While the processor is

/I waiting, the OrangutanSerial library will take care of receiving

/I bytes using the serial reception interrupt. But if enough bytes

/[ arrive during this period to fill up the receive_buffer, then the

/I older bytes will be lost and we won't know exactly how many bytes
/I have been received.

wait_for_button_release(MIDDLE_BUTTON);
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#include <pololu/orangutan.h>

/*
* svp-one-servo: for the Orangutan SVP.
*

* This example uses the OrangutanServos functions to control one servo.
* The servo pulse signal is sent on pin PD5, which is hardwired to the

* input of the demux. The servo signal is available on demux output 0.

* This example uses the OrangutanPushbuttons functions to take input

* from the user, and the OrangutanLCD functions to display feedback on
* the LCD.

*

* http://www.pololu.com/docs/0J20
* http://www.pololu.com

* http://forum.pololu.com

*/

int main()

const unsigned char demuxPins[] = {};
servos_init(demuxPins, sizeof(demuxPins));

set_servo_target(0, 1300); /I Make the servo go to a neutral position.
clear(); // Clear the LCD.
while(1) // Loop forever.

/I When the user presses the top button, execute a pre-programmed
/I sequence of servo movements.

if (button_is_pressed(TOP_BUTTON))

{

/I Set the servo speed to 150. This means that the pulse width

/I will change by at most 15 microseconds every 20 ms. So it will

// take 1.33 seconds to go from a pulse width of 1000 us to 2000 us.
set_servo_speed(0, 150);

/I Slowly move the servo to position 1800.
set_servo_target(0, 1800);
delay_ms(700);

/I Disable the speed limit
set_servo_speed(0, 0);

/I Make the servo move back to position 1300 as fast as possible.
set_servo_target(0, 1300);
}

if (button_is_pressed(BOTTOM_BUTTON))
{

/I While the user holds down the bottom button, move the servo
/I slowly towards position 1800.

set_servo_speed(0, 60);

set_servo_target(0, 1800);
wait_for_button_release(BOTTOM_BUTTON);

/I When the user releases the bottom button, print its current
/I position (in microseconds) and then move it back quickly.
clear();

print_long(get_servo_position(0));
print_from_program_space(PSTR(" \xE4s"));
set_servo_speed(0, 0);

set_servo_target(0, 1300);

}

/I Local Variables: **
/I mode: C **

I c-basic-offset: 4 **
/Il tab-width: 4 **
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/I indent-tabs-mode: t **
/I end: **

GJD 9=;<H G9FJC
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#include <pololu/orangutan.h>

/*
* svp-eight-servo: for the Orangutan SVP.
*

* This example uses the OrangutanServos functions to control eight servos.
* To use this example, you must connect the correct AVR I/O pins to their

* corresponding servo demultiplexer output-selection pins.

* - Connect PB3 to SA.

* - Connect PB4 to SB.

* - Connect PCO to SC.
*

* http://www.pololu.com/docs/0J20
* http://www.pololu.com

* http://forum.pololu.com

*/

int main()

/I This array specifies the correspondence between I/O pins and DEMUX

/I output-selection pins. This demo uses three pins, which allows you

/I to control up to 8 servos. You can also use two, one, or zero pins

/I to control fewer servos.

const unsigned char demuxPins[] = {IO_B3, I0_B4, I0_CO0}; // eight servos, B3=SA, B4=SB, C0=B5.
/lconst unsigned char demuxPins[] = {IO_B3, 10_B4};  // four servos, B3=SA, B4=SB

/lconst unsigned char demuxPins[] = {IO_B3}; Il two servos, B3=SA

/lconst unsigned char demuxPins[] = {}; /I one servo

servos_init(demuxPins, sizeof(demuxPins));

/I Set the servo speed to 150. This means that the pulse width

/I will change by at most 15 microseconds every 20 ms. So it will
/ take 1.33 seconds to go from a pulse width of 1000 us to 2000 us.
set_servo_speed(0, 150);

set_servo_speed(1, 150);

set_servo_speed(2, 150);

set_servo_speed(3, 150);

set_servo_speed(4, 150);

set_servo_speed(5, 150);

set_servo_speed(6, 150);

set_servo_speed(7, 150);

/I Make all the servos go to a neutral position.
set_servo_target(0, 1300);
set_servo_target(1, 1300);
set_servo_target(2, 1300);
set_servo_target(3, 1300);
set_servo_target(4, 1300);
set_servo_target(5, 1300);
set_servo_target(6, 1300);
set_servo_target(7, 1300);

while(1) // Loop forever.

/' When the user presses the top button, execute a pre-programmed
/I sequence of servo movements.

if (button_is_pressed(TOP_BUTTON))

{

set_servo_target(0, 1800); delay_ms(350);
set_servo_target(1, 1800); delay_ms(350);
set_servo_target(2, 1800); delay_ms(350);
set_servo_target(3, 1800); delay_ms(350);
set_servo_target(4, 1800); delay_ms(350);
set_servo_target(5, 1800); delay_ms(350);
set_servo_target(6, 1800); delay_ms(350);
set_servo_target(7, 1800); delay_ms(1000);
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set_servo_target(0, 1300); delay_ms(350);
set_servo_target(1, 1300); delay_ms(350);
set_servo_target(2, 1300); delay_ms(350);
set_servo_target(3, 1300); delay_ms(350);
set_servo_target(4, 1300); delay_ms(350);
set_servo_target(5, 1300); delay_ms(350);
set_servo_target(6, 1300); delay_ms(350);
set_servo_target(7, 1300); delay_ms(350);

GJD G=LH99B G9FJC
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#include <pololu/orangutan.h>

/*
* svp-sixteen-servo: for the Orangutan SVP.
*

* This example uses the OrangutanServos functions to control sixteen servos.
* To use this example, you must connect the correct AVR I/O pins to their

* corresponding servo demultiplexer output-selection pins.

* - Connect PB3 to SA.

* - Connect PB4 to SB.

* - Connect PCO to SC.

* Servos a0-a7 will be on the servo demux outputs.

* Servos b0-b7 will be on pins PAO-PA7.

*

* http://www.pololu.com/docs/0J20
* http://www.pololu.com

* http://forum.pololu.com

*/

int main()

/I This array specifies the correspondence between I/O pins and DEMUX

/I output-selection pins. This demo uses three pins, which allows you

/I to control up to 8 servos from the demux.

const unsigned char demuxPins[] = {IO_B3, I0_B4, I0_CO0}; // B3=SA, B4=SB, C0=B5.

/I This array specifies the correspondence between I/O pins and
/I software-PWMed servos.
const unsigned char servoPinsB[] = {IO_A0, IO_A1, I0_A2,10_A3, I0_A4,I0_A5, I0_A6, I0_AT};

servos_init_extended(demuxPins, sizeof(demuxPins), servoPinsB, sizeof(servoPinsB));

/I Set the servo speed to 150. This means that the pulse width

/I will change by at most 15 microseconds every 20 ms. So it will
/ take 1.33 seconds to go from a pulse width of 1000 us to 2000 us.
set_servo_speed(0, 150); // Servo a0 = Demux output O
set_servo_speed(1, 150); // Servo al = Demux output 1
set_servo_speed(2, 150); // Servo a2 = Demux output 2
set_servo_speed(3, 150); // Servo a3 = Demux output 3
set_servo_speed(4, 150); // Servo a4 = Demux output 4
set_servo_speed(5, 150); // Servo a5 = Demux output 5
set_servo_speed(6, 150); // Servo a6 = Demux output 6
set_servo_speed(7, 150); // Servo a7 = Demux output 7
set_servo_speedB(0, 150); // Servo b0 = pin AO
set_servo_speedB(1, 150); // Servo bl = pin A1
set_servo_speedB(2, 150); // Servo b2 = pin A2
set_servo_speedB(3, 150); // Servo b3 = pin A3
set_servo_speedB(4, 150); // Servo b4 = pin A4
set_servo_speedB(5, 150); // Servo b5 = pin A5
set_servo_speedB(6, 150); // Servo b6 = pin A6
set_servo_speedB(7, 150); // Servo b7 = pin A7

/I Make all the servos go to a neutral position.
set_servo_target(0, 1300);
set_servo_target(1, 1300);
set_servo_target(2, 1300);
set_servo_target(3, 1300);
set_servo_target(4, 1300);

6. Functional Overview and Example programs Page 38 of 51



Pololu A/R C/C++ Library User's Guide © 2001D201 Pololu Corporation

set_servo_target(5, 1300);

set_servo_target(6, 1300);

set_servo_target(7, 1300);

set_servo_targetB(0, 1300);
set_servo_targetB(1, 1300);
set_servo_targetB(2, 1300);
set_servo_targetB(3, 1300);
set_servo_targetB(4, 1300);
set_servo_targetB(5, 1300);
set_servo_targetB(6, 1300);

set_servo_targetB(7, 1300);
while(1) // Loop forever.

/I When the user presses the top button, execute a pre-programmed
/I sequence of servo movements.

if (button_is_pressed(TOP_BUTTON))

{

set_servo_target(0, 1800); delay_ms(350);
set_servo_target(1, 1800); delay_ms(350);
set_servo_target(2, 1800); delay_ms(350);
set_servo_target(3, 1800); delay_ms(350);
set_servo_target(4, 1800); delay_ms(350);
set_servo_target(5, 1800); delay_ms(350);
set_servo_target(6, 1800); delay_ms(350);
set_servo_target(7, 1800); delay_ms(350);
set_servo_targetB(0, 1800); delay_ms(350);
set_servo_targetB(1, 1800); delay_ms(350);
set_servo_targetB(2, 1800); delay_ms(350);
set_servo_targetB(3, 1800); delay_ms(350);
set_servo_targetB(4, 1800); delay_ms(350);
set_servo_targetB(5, 1800); delay_ms(350);
set_servo_targetB(6, 1800); delay_ms(350);
set_servo_targetB(7, 1800); delay_ms(1000);

set_servo_target(0, 1300); delay_ms(350);
set_servo_target(1, 1300); delay_ms(350);
set_servo_target(2, 1300); delay_ms(350);
set_servo_target(3, 1300); delay_ms(350);
set_servo_target(4, 1300); delay_ms(350);
set_servo_target(5, 1300); delay_ms(350);
set_servo_target(6, 1300); delay_ms(350);
set_servo_target(7, 1300); delay_ms(350);
set_servo_targetB(0, 1300); delay_ms(350);
set_servo_targetB(1, 1300); delay_ms(350);

set_servo_targetB(2, 1300); delay_ms(350);
set_servo_targetB(3, 1300); delay_ms(350);
set_servo_targetB(4, 1300); delay_ms(350);
set_servo_targetB(5, 1300); delay_ms(350);
set_servo_targetB(6, 1300); delay_ms(350);
set_servo_targetB(7, 1300); delay_ms(350);

}

/I Local Variables: **

/I mode: C **

I c-basic-offset: 4 **

/I tab-width: 4 **

/l indent-tabs-mode: t **

/I end: **
>&F5B;IH5B *-' IB7H=CBG
&J9FJ=9K

->;&F5B;IH5B1<HHD KK@&C@I| 7CREBIRE@CRB7I1;ED>;/+ -C;=7 EH-C;=7 FHE9;IIEH
"PTIITDIKN? FHEQUEFRHELJ>), 9EDD;99?BED<?=RBDFEBD7ID87JIJILHEBGJIAF:?D=

Ly HEBHEJI >)EBE BK % ?8HTMHOK ?BIKEPBEBREGI ?D=7KN ? BHERO IIEOHEM ? B BLY; ; :
JEBMEHMBE&KI;;J7EBA>,;;H?) B ?F>"BIIBI<JO9FHEJKOEHER 7BE>7 KN ? BFHERQ I"OHEKH ;
9KH?EKI 78EKJ J>; :;J7?BI E< J>; ,)" FHEJE9EB OEK 97D H;7: J>; I[EKH9;
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ECFB;E9KC;DIEIZED IF;9?<RDIOIPENLEKPPI7TH=CBI>'C@CQI#=6F5EMAS5BS8
)9:99B A% HHD XK®&C@! 7CA 8C7G " 3

DEL;HLESWT7D7PRPBDFKKID9INEDRDBKRFFHBHHD: 2>F D7 RPOF EDI>,;/)W7 KN ? BEHHEDBOI9 EB;
<EKDBO97H=GBDEL;HLEQWI, H?HWBHAECCKD? S KD?EIPREDBPKFFEHI?DBH;9;? L8}k |
<HEC J>; 9ECFKJ;H L?7 J>W7KNEDLYV;90?EBDE®DTEBBH<EBD:<?D

*9HH=B; H<9 ACS89

(DE9D>«?HbPRDE>?DRENKS MH? TFHE=KHEXR>;/) ?M>TIE: OEM7 D37 KN ? BFHERQIIEH
8; ?D

"OEM7DKIGK7:H7.DWOE; ;6 EX7RIJ>;/)6&( 6 ' ( +, CE:7DB;J>7KN?BHHXQIIEH
>7D:B; J>; H;7:?D=1 <HEC JME GK7:H7JKH; ;D9E:;HI ED B?D;I 7D: +1

"OEM7DE77N?CI>D,KCERD7PBODFKUV?BOEKIRIJI>;/)6&( 6 " %( CE:M>?@8%A;I

7D: +18,7D7PBF K3 ., B?RYBIE.7?B7I8H,D7TRBOF KRB 7H:MIEFKI;HH?CFEJ
8KOEK7DKJI>B78;BH7®;JM;;D ,, 7D)(- ED>8EJJEQ>8E7HE?I9EDD>FEJIDI>;D
9EDDIRC;J>?DIIB>FRPB>?TBBEMEIKK | ;7JEJHFB 7TD7BBEFKIEEIDN>;/+ 7TD?IED >;
TKN?BFHEQIIEB ?DFRIB;H; 7KI?D0=17C<KD9J17EPA7H=GB EOEKE DW;;:JBME HHE
CK9> 78EKJ M>?9> FHEO9;IIEH ?1 9EDL;HJ?D= J>;C

"OEM7D08H;9;?2L% B;L;BB/MBIEMERBCFKOBXK7RIJ>;/)6&( 6+1CE:;J>;<7TKB3?9>
C7A;l 7D: 8;7D7BEFRDIl: +18;J>IH2H B, B2DD>TIE:;--% B;IL;B?8/@JHI;9;?ED
J>+1B?D?8B;DID>9ECFKEIDF))EBHBRD=K0)7D %, ;H?)EH->;+1B?0BE@M2J>:1B?D;
M>?9FBMTUCI;H?2MB7 D B2XDL,7AJ>(H7D=KJAD7 KN? BFHEHOKEBOJ?ED JE --% [;H?7I
7 - TFXEHOERHECFKIBBBE MDEKB ED JHEBTB?9<HECERHCFKRBH,HD7IEKBOED JHEDB
I;H227B?9:;PH; 9dBBG ;/+ KI?D=¢<KD9JI?ED/IH=GBDOEX7RIJ>+1B?DEED?JBEH8K=
J>; 80J;1 J>7J 7TH; 8;?D= JH7DIC?73J;: EH H;9;?L;: 80 J>;

2ZER7RIJ>GO9HS$CBBECCT7DI>8;=?DEXDEKHE=BECI>CE: EJ>7 KN ? BH/HEX |I,E B> ;
JEBEBK %?8H7HO ECC7D: +;<;H;D9; <EH :;377?BI

'CKPB 6M *'!

0>;D;LOEX7BBKD9PPEDEBEBK %?8HIAHA ; U>7KN?BFHEHQUIEHKDIOLC?ER D ?J3)7J;
9ECCKD?9BFYEKIN? BFHEIOI-IERC ; 7DI> D3 &(," ) 7D, $ ) F?M?88B, UEKJFEK3I]
&",( ) F?M?BH;J/TI7TD?’DFRKBKBBHKIR IMPBBD78ED, ) ?QPI7TD?DFRDI>;/+W
>S>TH:M/)HMCE :KB;?BB D78B->;<KD9JPEDHI>2ID9BKD;0D 7BEHFKKD9I>HD ;I7D?DFKJ
EQ>7KN?BFFHHQ ITEOKD 9 XEHD7 : ? DB 7JIJ|IHBGIEIH?CFEOH?NBRKDOJI?ET ; U>;
., 6 (&& FEHJ 7D: 7DO <KD9J?ED IF;9?<299HECB=;JeH7BEICYTD #;)<;H;D9;

' G<Cl@8 69 5B CIHDIH

"DEH:<HEH <« KD 9 JPEDNB A >7 KN ? BFHEQ DIBHE HWB> ** D=RIGBI=HS95BCIHDCI®b 9
5B=BDHH 5 @ K 5xM G< > ; /+W,)"CE:KBI;:;I?:DI;EJ>7?\E ITD?PDFKO?H;7BEM/ J>;D
J>;)"CE:KB?BBJEC7J2RPIBEBYICE:;J>&,-+87?3D) + M?8B8BE®,,HE7A?D> CFEII2BB,;
OECCKDMPIBT7KN? BFHEDPOIEH <PBH;9ECC:D>DEEG7A;, 7EKIFKS8;=?D EXDEKH
FHE=H7C ->?1 97D 8; :ED; M?J> ED; E< J>; <EBBEM?D= B?D;| E< 9E:;

set_digital_output(IO_B4, LOW); // Make SSbar an output (C only)

OrangutanDigital::setOutput(I0_B4, LOW); // Make SSbar an output (C++ only)
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DDRB |= 1<<DDB4; // Make SSbar an output

,G5;9 L5AD@9G
->?1 B?8H7HO 9EC;I M?J> 7BpadN-aBGexadpleE HE=H7C ?D

GJD
I?CFB; ;N7CFB; J>7J :;CEDIJH7J;l1 IEC; ,/) IF;9?<?9 <KD9J?EDI

#include <pololu/orangutan.h>
/*

* svpl: for the Orangutan SVP.
*

* This example uses the OrangutanSVP functions to set the mode of the

* auxiliary processor, take analog readings on line D/RX, and display

* information about the Orangutan's current USB device state on the LCD.
*

* http://www.pololu.com/docs/0J20
* http://www.pololu.com

* http://forum.pololu.com

*

int main()

/I Make SSbar be an output so it does not interfere with SPI communication.
set_digital_output(I0_B4, LOW);

/I Set the mode to SVP_MODE_ANALOG so we can get analog readings on line D/RX.
svp_set_mode(SVP_MODE_ANALOG);

while(1)
clear(); // Erase the LCD.
if (usb_configured())

/I Connected to USB and the computer recognizes the device.
print("USB");

else if (usb_power_present())

/I Connected to USB.
print("ush");

if (usb_suspend())

/I Connected to USB, in the Suspend state.
lcd_goto_xy(4,0);
print("SUS");

i{f (dtr_enabled())

/I The DTR virtual handshaking line is 1.
/I This often means that a terminal program is conencted to the
/I Pololu Orangutan SVP USB Communication Port.
lcd_goto_xy(8,0);
print("DTR");

}

if (rts_enabled())

/I The RTS virtual handshaking line is 1.
lcd_goto_xy(12,0);
print("RTS");

/I Display an analog reading from channel D, in millivolts.
lcd_goto_xy(0,1);

print("Channel D: ");
print_long(analog_read_millivolts(CHANNEL_D));
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/I Wait for 100 ms, otherwise the LCD would flicker.
delay_ms(100);

?'C@C@I! (+) *9BGCF IB7H=CBG

&JI9FJ=9K
->?1, E<KD9JRPHEBL799;JB>%-+ <7CEBO,<B;9J)MMEMBP?9EC7I11?D=B; IKIDIFH)
1<HHD XX@&C@! 7CBEBIRE@FD:(+) ) 1<HHD XK&C@! 7CBEBIRHE®@CEH7I |;DIEFHHT7OI

(+) 1<HHD KXX@&C@! 7CBEBIRE@MD(+) ) 1<HHD XK&C@! 7CBEBIRE@CE?D?JPRB;2P;

E4;DIEHWIQERHKI?DO=>EEI?J>IHMEHF45B5 @ G HEHBUEB <KD 9 JPEIF ;9?20 ;JEF?DI

9EDD;9E>;DIExPEM?8KI?D=;?D?J?7BCFEDBED/BEDM?I32D;DL?HED\C>RB ;
7TBBEMI J>; I;DIEHI JE 8; KI;: ?D CEH; 9ECFB?97J;: M70l

->; 1 <KD9QJPHKD | 8Q >;F?KFFEHIH?8R>;DFC6CBI® |=89<HHD KXK@EC@I 7CA34CT.E
DEJ H;9ECC;D: KI?D= J>;l; <KD9J?EDI :?H;9JBO ED J>; F? KDB;Il OEK 7H; 7

7D: H:K?IKH;HI;; *97H=CHE< F8I=BE£=6F5F0FH<9C@C@) )9:@97HSBEGOGCFG
1<HHD KK&C@!| 7CAEM7CFBJI>9B7AD>;H: K?DE?HEDCRIERBCRLIIJDIIE7B)B;71;
DEJ>73;F8I=BOGFGEEB@G6REFIM XK&C@! 7CA38@MEFB;C ;P& H; DUBHEC) E B E BK
%?8H7HO L;HI?ED IE C7A; IKH; OEK :EMDBE7: J>; L;HI?ED 7TFFHEFH?7J,;, <E

ECFB;BE9KC;DIFJI?EIRKD9IPEDKEKDDI7TH=CBI>'C@CQI#=6F5EMASB®:99B 79
1<HHD KX®&C@!| 7CA 8C7G " 3

,G5;9 WCHY9G
5@=6F5H=CB

->?B? 8 HBBEMNEIKK | J>75@=6FK5H9B8E7I?BDB?8HEFHIIDIEHREHF7HI?9KB7HI?H DB B
 DOEKDIBR8HDEMHE | EHAB ; 72JEK8IJ 7D CEMBER 7T,E@BEHH7 :?D?9BKRHWDB;BIRPCFB?<0
OERB:; | IKOM;H;9ECCOEXKK ?8:7 B ? 8 HAJ/HODE R AF B ? 9”7 EIDPWBIEK/ B2ED/ B;7 |
I27CFBI7<?N;KH7IRIEB>?OEK;F;797BB75@=6E5H9EKH?D=37B?8H>IIAGEM?BB :
JENFEI7T9EOEKH<B;9)/MEHEA>B?=>0DETYHAH I/ :?D=@?BABOEKDEHHN7CFBOEX7L,;
C7:7/B?REBBONEMPEBBODEB??JOHEPB?DKH2DE7B?8HAPIIED> ;79 DIBABD;JH;7:?D=
E< >EM :7HA J>; B?D,; ?1 7D: >EM B?=>J J>;, =HEKD: ?I I7CFB; 97B?8H7J?E

#include <pololu/orangutan.h>
int main()

[ initialize your QTR sensors

unsigned char gtr_rc_pins[] = {IO_CO0, I0_C1, IO_C2};

qtr_rc_init(qtr_rc_pins, 3, 2000, 255); // 800 us timeout, no emitter pin

/l'int gqtr_analog_pins[] ={0, 1, 2};

/I gtr_analog_init(qtr_analog_pins, 3, 10, IO0_CO0); // 10 samples, emitter pin is PCO

Il optional: wait for some input from the user, such as a button press
/I then start calibration phase and move the sensors over both
/I reflectance extremes they will encounter in your application:
int i
for (i=0; i< 250; i++) // make the calibration take about 5 seconds
qtr_calibrate(QTR_EMITTERS_ON);
delay(20);

/I optional: signal that the calibration phase is now over and wait for further
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/I input from the user, such as a button press
while (1)

/I main body of program goes here

return O;

}

)958=B; H<9 *9BGCFG
->?1 B?8H7HO =?L;1 OEKH7DDKMBOH EK H?%: J>; I;DIEHI

2ERQ7H;GKHIZIMDIEMABK;I1I?D=MP58C;J>BM>?932ATIEFJ?KBRB;DIBJUOEK,H<EHC
J>H; /M?J3>7+,C?JIIKHE<DEJ> IKHDI?DG?JIEKIEDBIOFFEB@>*-+ NH;<B;9J7D9,;
I;DIEH 7THH7OI

2ZERR 7B ;GK9FB?8HDIBEHBKI?D=EHPRHEB 475 @ = 6HGMHBB? EDI B IE/ ATILEFJ?ED7B
7THKC;DIBJOEK,H<BHIE, M?J>"+C?IJIKHE< 7TB?8HT7D|EABWM PBBM HOD<HEC

JE M?J8,?0EKBEH;<B;93M>?HABCEIQ;<B;IKMIS;MIEKDIKH,2X9YB?8H7JI?EL
7D: 8;?D= 71 EH B;Il H;<B;9J?L;, ?; 8B79A;H J>7D J>; B;71J H;<B;9J37?l

EB?D,; :;J;PRRPBEDY QRETH ;GKIPB?BEY7KIED=EHPAB4@<BKDI9IMEDDZA;I
7TIEFJ?EDHB C,08HBEBJZPPD :?9MP 1 I0HB?DIM>?H[Y¥8B78A9A=HERBB7EA M>?];
879A=HHEBRI:8EEBJAOD:?9 M |I>FJH,"'+;C?IJIIHEKS8, EDEHE<:KH?D=C;7IKH;C;DJ
EHPRPEB4@EBELD7ZB?8H7BKERIBDIEFBDH; JKHIRDJ;3>HIBBEM>;PI>?DAB?D;
?I"OEKHKI?N%;DIEAH ; JKHOBE& C;7DAJ>?DAB?REEERB>EKIJIEY;DIEHD?Y
H; JKHDBK<& N C,7D1J>?DAB?REERHB>EKIIES;DIEH | OEMB?CEKHIEHI
7TOHBHB?D>B?BEI?IMEBDB7 DGEDEJEDLREBEO N EH?9,HI->?B?D,; FEI?J?E
L7BK; 97D 8; KIl;: <EH 9BEI;: BEEF )" 9EDJHEB

I7CFB; HEKJ?D; JE E8J7?D J>,; I;DIEH L7BK;I 7D: F;H<EHC HK:?C;DJ7HO B

void loop() // call this routine repeatedly from your main program
{

unsigned int sensors[3];

/I get calibrated sensor values returned in the sensors array, along with the line position

/I position will range from 0 to 2000, with 1000 corresponding to the line over the middle sensor
int position = qgtr_read_line(sensors, QTR_EMITTERS_ON);

/[ if all three sensors see very low reflectance, take some appropriate action for this situation
if (sensors[0] > 750 && sensors[1] > 750 && sensors[2] > 750)

/I do something. Maybe this means we're at the edge of a course or about to fall off a table,
/I 'in which case, we might want to stop moving, back up, and turn around.
return;

/I compute our "error” from the line position. We will make it so that the error is zero when

/I the middle sensor is over the line, because this is our goal. Error will range from

/I -1000 to +1000. If we have sensor 0 on the left and sensor 2 on the right, a reading of -1000
/l means that we see the line on the left and a reading of +1000 means we see the line on

/I the right.

int error = position - 1000;

int leftMotorSpeed = 100;

int rightMotorSpeed = 100;

if (error <-500) // the line is on the left
leftMotorSpeed = 0; // turn left

if (error > 500) // the line is on the right
rightMotorSpeed = O; // turn right

/I set motor speeds using the two motor speed variables above
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' CBIER

->;?DJ;ETBH;JKHBEHPSB4@eBB;; 7I1?BODL;ADZIE;7IKHOEKHI|? JMEHEREE?D,;, <EBBEN
TFFB?970MEDICEDIIJHMI>FH;L?EKIN7CFB>;<KD9KA1EDE;D;HFIFIEI? JHHEM K|

3 1?2=DEB,CEDEIJBNMD?®>7DI>L7BM?BBCEBMBOV DX} >7C;?H ;97 EEMW ;;PEKHDIEHI
79HEIlI J>; B?D; ->?1 C7A;1 ?J 7 =H;7J GK7DJ?JO JE KI; <EH )" 9EDJHEB

NFB7?D2DZIJKER" 9EDJMBBOED>]|9EFE<I>?2E9KC;BHO?A?F>7TW L, HOEESFH=7@ ¢
1<HHD 9B K=?=D98=5 CF@ @&d¥=3J > 471¢63H® ; 9 J

->;<EBBEME?2PZLYL;HIQCFB7CHBy;, 9EDJMEHI>?DJ;9H7BHTKIK7BEBD;9;!| MPQD
?9ECJIJB?BEBBEM®DE;9?R79KH,>9EDIJVDBIB;J,HC?©CXREKHAHI?PKBB H9GKOEIMK
I>EKBEJ>3%;;H?L79ED)| KdDIKIK7BBKO&?==3H/ID>FHEFEHIR B DKRD->?PI18;9 7 KII>;
GH?L7B3BE,HHEKC KO 7B K/ DIXTVO;HHEH, BRREH JEEFEHE :RE; 7D ?DFKEIKIB; 2D?7 ED
JE 8; CKBJ?FB?,;:=868 9EIKIZ?DBI7H

int lastError = 0;
void loop() // call this routine repeatedly from your main program
{

unsigned int sensors[3];

/I get calibrated sensor values returned in the sensors array, along with the line position

/I position will range from 0 to 2000, with 1000 corresponding to the line over the middle sensor
int position = gtr_read_line(sensors, QTR_EMITTERS_ON);

/I compute our "error” from the line position. We will make it so that the error is zero when

/I the middle sensor is over the line, because this is our goal. Error will range from

/I -1000 to +1000. If we have sensor 0 on the left and sensor 2 on the right, a reading of -1000
/I means that we see the line on the left and a reading of +1000 means we see the line on

/I the right.

int error = position - 1000;

/I set the motor speed based on proportional and derivative PID terms

/I KP is the a floating-point proportional constant (maybe start with a value around 0.1)
/I KD is the floating-point derivative constant (maybe start with a value around 5)

/I note that when doing PID, it's very important you get your signs right, or else the

/I control loop will be unstable

int motorSpeed = KP * error + KD * (error - lastError);

lastError = error;

/I M1 and M2 are base motor speeds. That is to say, they are the speeds the motors should
/I spin at if you are perfectly on the line with no error. If your motors are well matched,

/I M1 and M2 will be equal. When you start testing your PID loop, it might help to start with
/I small values for M1 and M2. You can then increase the speed as you fine-tune your

/I PID constants KP and KD.

int m1Speed = M1 + motorSpeed;

int m2Speed = M2 - motorSpeed;

/I it might help to keep the speeds positive (this is optional)
/I note that you might want to add a similiar line to keep the speeds from exceeding
/I any maximum allowed value
if (m1Speed < 0)
mlSpeed = 0;
if (m2Speed < 0)
m2Speed = 0;

/I set motor speeds using the two motor speed variables above

@ C@C@! .<99@ B7C89F :IB7TH=CBG

->;)EBEBKO>;;B BDBEIIHI>7IIE9?7ISKD9JRPHEL?D,7/@DJ;H<ERI?D=>C@CQ@IA9@
B7C83F3D KK&C@!| 7CREBIAE@AM >?9BBEBMESHADEMN 793EG® 7HCEJEBHLIKHDY.DO
FE?DJ ?D J?C,; 'EJ; J>7J J>?1 B?8H7HO I>EKB: MEHA M?J> 7BB 1J7D:7H: GK
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->?19J?ED>B?8HC/AMHACH T EE?D 9>7D 3, HBECKIAI9ABOG/IDH ; 9ERM93H7DIEIPED9E:; H
"DJ;HHORPKHEH""- ) "'- ) "'- M?BB;<?D?<KD9J2EHBGC BI?8H/MHKO;:;L;D»I>F?DI
1;B;9FHIBEBY|?D-HEHHEH <60 7 HGE B@ = 6 AGFENEAB : @ =B I8 H <ISFIGH < 9EBHIF RO H G
?DJ;HHKIEBEKI?DM?BBABEK] KI"OEIK;;8;JJ9BDBE DI, HKKFEEIWEM7DEBMH?J;
7TCEHx?97,BODEX7DERCB?8HEHOHEEBEBKO0>;;B D9ED;®PHE BRNMBHE @DTLIE :?2DI
D;9;1I7HO

ECFB;E9KC;DIEI>ER?8H CHOMNEOIIB;<EKRDP97H=CBJI>C@CQI#=6F5EMA5BS8
)9:99B A% HHD XK®&C@! 7CA 8C7G " 3

,G5;9 %WCHI9G

->; JMEDIEHTID: ED>;D9E§B7HE>HEK<EKH;FO9BI;793EEEBI>M>; B/ I8 O<ERIEJ7B
E< 9EKBJH;LEBK3?EDHH ; INEHBEKAC<EHISEKDIEKGEW?BBLIB7B?8HBXHMHEKH
EMD HE8EJ JE =;J 7 FH;9?I; C;7IKH; E< :?1J7D9,;

'EHC7BBOM?BB7/B;71X18;IJM; IEKDNP?&E2LJ>] +FB;DEHO?CIK?DEIDOIEKB,XEH;
J>D;NEDE9OK+I?PIL,HOCFEH87TDUKIIMEBEKEENI KK ? 9ABEK I> ], + M? BEYT; 78 BJE

I HCIB?H 9O FEXNEDI7IPEDBIZ I 7 DHHEM;:;J;9I8QA><KD9IPEDI89FG47€FARAIDOHF
9B7C89FG47€FAA4ATFHHEHA> ?PI>OHHH  IREC:?197B? &K, PBEERI?C7DHEHM ?J >
J>IE<IMEBHN7CFBR DI, HAKRIT8BHHL,;, HGIBA>?B>M > ; ; BHIF ? D DR ABHEPRBBES8 78B O
E99KH

,G5;9 L5AD@9G

->7?B 7?8 HMEHIOM ? BD ; N 7 C FBH E = @ EMpololu-avr\examples ->, N7CFB;;7IKHAEKIFKJIIME
;D9E:;EHD9EDD;9EEHJII 7D) 7TD7DEJSEDMD;IEEHII 7D) TJI>;I7THI>B;<JCHIKH
FEHEID>(H7D=K->».D7BKId>IJMEDIE EHIFKR?IFB7TED>% 7D;HHEMDUHH;FEHJ;:
8;BEMEH KI; ED J>; 780 (H7D=KJ7D H;CEL; J>; % :?IFB70 9E:; 7D: 9EC; |

K<99@49B7C89FG

#include <pololu/orangutan.h>
#include <avr/interrupt.h>

int main()

encoders_init(16,17,18,19); // the Arduino numbers for ports PC2 - PC5

while(1)

{
lcd_goto_xy(0,0);
print_long(encoders_get_counts_m1());
print(" ");
lcd_goto_xy(4,0);
print_long(encoders_get_counts_m2());
print(* ");
if(encoders_check_error_m1())

lcd_goto_xy(0,1);
print("Error 1");

if(encoders_check_error_mz2())
lcd_goto_xy(0,1);
print("Error 2");

delay_ms(50);
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,G=B;, H<9 "OQ@#CGE@HS5FM :CF MCPOTOK®B DF

<J;H; JJHDEJI>|?CFEN7CFBEMERA? XD H7D =KOIEDIHEBBHESDE&K7DI7MEHARD =
CEHDECFB?BAE=H/QCEEN D>;B?8HMHEQL?7;IIG99;JEBBI>&; 7IJKBERP(H7D=KJDDA?
?DI9BKIZ®= I9H;;®KIIEDII CEJEHDB8KPP->HH7H7BIEKD9J?EBDB?8HAHO A?J710
<EGIEKEECEH;;D;H7B FEKHHEIMEDS};/+ IK9ZIIJ?C77/IDD7BE= JBETH?HABEH?8H7HC
7TBIFEFHEL?KFFEBB'CQCE®)I GIBGERD XKEC@! 7CRERIRAA@LDI>'C@C@II@B7C89FG
1<HHD XX@&C@!| 7CREBIRE@C?U>EKBAIK VB BEOEGK7 - H7ZDWOHE H}; D, H7TBHI9ECF B IEX
<KD9J?EDI FHEL?:;:I80JCARSBBPBAIHHD KK&EC@I! 7CA 8C7G " 3

JAK7BBQ 71?7 M/O0F . 7RPBE:JOEKMBHE@GV9BIBEI7TM2IMEHANYLCHFE,=H7:K7BBO
J>)>?D0=EK;;.:EDIJ;FFI?CLEM; L HOEM7DEI7HRABEH7IS>HH@ K7I<J; M >7? D=IQJE K
D;;: JE ADEEMJ JE KI; J>; B?8H7HO M?J> OEK CKIJ FB79; ED; E< J>; <EBB

#include <pololu/orangutan.h>
#include <pololu/3pi.h>
#include <pololu/gtr.h>
#include <pololu/encoders.h>

7J J>; JEF E< 7DO <7?B; J>7J KI;| <KDBIREDI>FBEBM.7HOOMPI>B?8HPHOGK? I

#include <pololu/orangutan>

#include <pololu/Pololu3pi.h>

#include <pololu/PololuQTRSensors.h>
#include <pololu/PololuwWheelEncoders.h>

->;, B?D; EH B?D;I J>7J OEK ?D9BK:; :;F;D: ED M>?9> FHE:K9J OEK 7H,; KI?D

,;9EDM>;DECF?B2BDEKI| B ? DA KB8 @ <?BMI? 3> ;7 F F H E Hibp&ol JagmegaX.a <?B>?Pr|
799 ECFB&W>7 11 ?I>Hpololu_atmegaX EFJEBgecc KH?2D>B?DAIDM>;M9O7D;48 168 328p
324p 644p 1284p HE2d4p x2

-E 7 ::J >pololu_atmegaX EFI?EDI>?PD IJK:2AEB;9BC>97HCB:=;IF5BIBEBCRBE6 F 5 F2E\G
I>EKB:; libpololu_atmega48.a libpololu_atmegal68.a libpololu_atmega328p.a libpololu_atmega324p.a
libpololu_atmega644p.a libpololu_atmegal284p.a 7 D libpololu_atmegal284p_x2.a B?IJALEFJ?EDI>B;<J
9EBKCB;9%<?B>TCIVJ93PC?9HE9E D BEKEBBEHH7CO9B2A9AB?8HYHAONMIBOEKHE @ ;9J

%CH9
R FHESHPUIHTDIBCE8BHIJ>7D KlIJ>;-C;=7 C?9HE9ED FHEBBEHAJ>H D’'BC8;H

# EH =H;7J;HCKE7J>) C?9HE9EDJHEBB;H

R(H?=2ABI7® =KJIFOIJ>;-C;=7 CC?9HE9EDIHEBBIB>;-C;=7 C?9HE9EDDHEBB;
H;GK?H,; OE® BMA@C@I45HAB;S8H7BI4L <3B;

R->; (H7D=KJ7D ,/) H;GK?@& -I60DEI 8 @D ASIBYB,B7HD $?B;
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-~

test Project Cptions ﬁ
El&]e]]

19

General

Include
Directories

Awvailable Link Objects: Link with These Objects:

libc.a » | | Add Library —>
libm.a 5l
libobjc.a

Libraries libpololu_stmega1284p.a Remove Object
libpololu_stmega1284p_x2.a

) libpololu_atmega168.a

libpololu_zatmegad8.a
:‘;t“::“; libpololu_stmegatddp a
) libprirdf_mir.a L
| -::_?_-;f libscarf_flt.a
= libscanf min.a 2 Move down

Tuctnm Tintinme

AVR Studio library settings for using the Pololu AVR library (libpololu).

?D7BBOBIBHEDHEBECCJIBB ?D EAFH A -Br-sections ->?97KIKID KIB:? 8 KiKHX® J B ES,
?D9BKH;IKBIPLCKIC7BBEHI?P-E?D9BX>?ID/+ ,JK:?2EB;9RC>97HKB:=;IF5&BBBCBG
| G HC&D H = CBBTEEAS % ? DEAR, H? E D5 -wi,-gc-sections JE>B?3?B?DRAFI ?PPIDOBRIBE 1> ;
I+ JK:?E 7D: %?DKN 871I;: ;N7CFB; FHE=H7CI :;19H?8;: ;7THB?;H
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test Project Cptions M
[a] Custom Compilation Options
[All files] Wl gc-sections Remove
test.c
Include [Linker Options]
Directories
Libraries
Memory Edit
Settings
Add
| é;';’ Edemal Tools
- Use WinAVR
Custom Options || . CAWinAVR-20100110\bin\avr-gec.exe
make:  CAWinAVR-20100110Mwtils binmake exe

Recommended AVR Studio linker options for projects using the Pololu AVR Library.

*D97=5@ CDH=CB B979GG5FM :CF &F5B;IH5B /

"OEKHKI?EPEI>D, M(H7D=KIFI D> BECM?JF>-C;=7 FHE9; IOEBKI:J <? D> X2 1284
FH;FHECFVIEHHEI> V> )EBEBK % ?8HT7HOK?BADEM QERHEHE=H7 COP DH7 J 3 HTD
(H7D=KW0)7 D -E?DI9BX=?D/+ ,JK:?AEB;9RC>97HB:=;IF5&4BBBCBGHCADH=CBTIA
EDI BB?B7Ib7::-D X2 1284 ->?9ECF?BHBIPEIDIBRBEI>;/+ JK:TD%?DKN S8NTCFB;
FHE=H7CI| <EH J>; (H7D=KJ7D 1
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r

==

test Project Cptions
[a] Custom Compilation Options
(Al iles] D X2 1284
T test.c “Wall
Include [Linker Options] -gdwarf-2
Directories std=gnu3
D=
= funsigned-char
E funsigned-bitfields
fpack-struct
4short-enums
Libraries

Edemal Tools
Use WinAVR

Custom Options

avrgeo: CAWinAVR-20100110Mbin \avr-gece exe

make:  CAWinAVR-20100110Mwtils binmake exe

This picture shows how to configure AVR Studio to use the -D_X2_1284 option, which is
required when compiling a program a newer Orangutan X2 that has a ATmegal284p.
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CAD=@=B; H<9 #£&=®E®DM &DH=CB5@

->?201;9)?EHODH=GEHEFB>M7DEE:?30OB? 8 HMH,T 8;JIKIB :; HIJ7 B 2N J
MEHAOE® KMJ DP D | JJ>838? 8 HFHHER JE97H=GBEMH?D :EMI7H=GBEW?DEKEN
*97TH=CBEH6&79 (, 1

"ITIHKC2D>119J?EDQAQEK7L7BH; 20IJ78BB;;f+ 9HEII :;L;BEEEENB?8H KHEBGEKH
3 L;BEFGBEUI<EDHRCT LEMDBE7WD;NIJH733;PXPBEDJ7IDPHBEBK%?8H-2HO+ %?8H7HO
97D 8; :EMDBE7:;: 71 FOPRECEBDB;;NHHT9JI| JE 7 :?H;9JEHO 97BB;: B?8FEBEB|

(F;D’I9ECC7PHEQWJJI?2B?8FEBEBK,; 9I'HHIO499I9EHH DD BGBBEKEIJ;OEM?BB
78BIEJIORJC7AB;7DY,;DC7TAJ®®ECF2B;DJB?8H)7HO0J J; D JEHDOH H B H B9 9 KKIH ? D=
8K?BHE9,K/rBBE;M;BB>M?BBD;HZJHI? ERII>B?8HKMEID; -C;=7 -C,;=7 -C;=7 )
-C;=7 ) -C;=7 )-C;=7 Yyb:-c;=7 ) 1"OEK;;HHFPRB?AJB®LEOM7PDIJ7BB;:
?CFHEF;HBO EH ?D 7 M70 J>7J ?1 ?D9ECF7J?8B; M?J> J>; &7A;<?B;

EX Command Prompt —|Of x|

ibpololu—aw

Compiling the Pololu AVR Library from the command prompt in Windows.
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8 8 = H = OEAY6
-E B;7HD CEH; 78EKJ/FHEBHRKCIPDI>/+)BBBEKHO>; <EBBEM?D= B?1J E< H;IE
R'C@C@I| #=6F5FKMA5B39: 9B 79%<HHD KX&C@! 7CA38CUT ?BRD<EHC78EEKED;HO
<KD9J?ED ?D J>; B?8H7HO

R'FC;F5AA=85B;IHS5BB<ID3C6CH AH<HF8I=BBILCBAIBMHHD KKEC@!| 7CA38C7G
?D<EHC7J?ED 78EKJ KI?D=J>?1 B?8H7HO JE FHE=H7C (H7D=KJ7DI 7D: J>,;

R F8I=BIG6FSERA<TC@C@®I)9: @97HSBGLHEGD KKEC@! 7CA3PIYSEH TBEMD D =
J>; *-+ |;DIEH FEHJ?ED E< J>?| B?8H7HO <HEC M?J>?D J>; H:K?DE ;DL?H

R'C@C@I| D= )@ClH8@Mo%P XX&C@I! 7CA 8C7G " 3

R'CoC@!| &F5B;IH5B *- \&:BH8 #=889HHD KK&C@! 7CA 8C7G " 3
R'CoC@!| &F5B;IH5@ *1=889HD XEK&C@! 7CA 8C7G " 3

R'C@C@! 56M &F5B;@H5BEBOHEGO FxKk&C@! 7CA 8C7G " 3
R'C@C@I! ,f '"FC;F5AA9F GGIEBOYHHD XKAC@! 7CA 8C7G " 3
R'CoC@! &F5B;IHCGHB5AAFF GGIEBOHHD XK@EC@! 7CA 8C7G " 3

R. =B-) 1<HHD |IG@E%IEF;9 B9H 3

R -) *HI18=C 1<HHD 5KKNO @ TEAG
GC:HI4BCKB@C58 5GD 75H9;CFM4=8 5A=@M4=8 JEFIGIBAC @MHDBILI3B 8@ 4
R -) #=67 CA9 15H9D BB BI CF@56F 3

R +A9;5 ' 8C7IA9BHBHEBECHEKIO@ 7TCLBMBE®DFHA475F8 56R9'% '3

R +A9;5 "8C7IA9BHLMHAGCBHKNO@ 7CABMBE®EDFH475F8 56MR9% 3

R +A9;5 '"8C71A9BHBHECRKIO@ 7CALBMBEEDFH475F8 5609'% '3

R +A9;5 8C71A9BIHEHD-GlBKNO @ 7CAL BMB @BDFH475F8 56M9 % 3
R+IHCF=5@FC;F5AA=B; CB HcHHI$P58CH H<CI;<HG 6@C;BBOEIBANLH; CB ABIIF<HA@ 3
R FCGG'57?-)CBJ9@CDASBH &e8BH MBA7HGGGED5773

?D7BBOMEKB: B?A; JE >;7H OEKH 9ECC; D@ T@ | QK 6lC HEMB E C;RAAA Dlc@c@! 7
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