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1. Overview

A top view of the Orangutan SV-328. Pololu Orangutan LV-168.
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Features Specific to the Orangutan ¥-168
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Features Specific to the Orangutan SM 68 and SV328
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2. Contacting Pololu

2A G5 3 @:75E: Drangutan SV-328 robot controller page [http://www .pololu.com/catalogproducti1227] 3 @ 6
Orangutan LV-168 robot controller page [http://www .pololu.com/catalogproduct/775] 8 AB6 6 ; F; A@BAD?3F;A@
1 @5>CGE;;5F G/DBR B5A63 @3B B > ; 5 @FA REKS 3 8> BA@ S5 ; 4 D 38DA;[@EF 7 D 3.5FF @GhA@
4A3D6 :3D613D7 3@6 3@ 3EEAD FPobl@A/R\8brarg HBp/dwb.foloI7.con@ock/aJz0]

O071AG>HB767> ;9. FAB3BDARAGLIACGERAKKABDA<IBBEAAGRGDB7D;V,®@%77
)D3@9GREB®RA @ F D &4 Sr3g@ntact us [http://www .pololu.com/contact] 6 ; D 7 5AHB K ARG Gi@um
[http:/fforum.pololu.com/] -7>GE:3R76 67>k 3A75AG2BDAIHIKARGC>GF/E7 1@ :8GFGD7
AD 3@KF:;@9 7>E7 KAG IAG>6 >;=7 FA E3K

2. Contacting Pololu Page 4 of 20


http://www.pololu.com/catalog/product/1227
http://www.pololu.com/catalog/product/775
http://www.pololu.com/docs/0J20
http://www.pololu.com/contact
http://forum.pololu.com/
http://forum.pololu.com/

Pololu Orangutan S¥x8 and V-xx8 User's Guide

3. Schematic Diagrams
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Orangutan SV-168/SV-328 schematic diagram.
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Orangutan LV-168 schematic diagram.
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4. Module Pinouts, Component Identification, and Usage Notes
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components labeled. Orangutan LV-168 features (top view).
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Orangutan LV-168 Power & Motor Connections

$CGEFF.JD3@9CFFBIOF : BAITDOMBAFBR@ @ 73 BABQAE; 9EF6ANEF . G @-;F)D3@9GF3 @
&/ EB7TE;9O@ARBT7TDREANTF .DY;7" 57>HES5:5ADD7EBRAEFDEI@0OZ4AGFEN

[ "AITHM G @5F@B7DBFAAMBAGD" 57>EEA?Y;?, F3IFFA*@QEHA>FFATE
7875F, HA®:7EAFBD;HTDAD ;6 9D/ 6 GB @66 7 /| EF7BDGBC E3HAD>BGFBGBD7@F
675D73EKRA@/I6F:EF7BDG8G SIBAE D 33FrQm@@ B-eA> FBRNIGR ® : 755> ; @F7 7
5A?PBA@Q7@FE A@ F:7 4A3DAGEFCE AB7 EIRIERDE KAG/GE?;¥;9:F :3H7 3

-:7)D3@9&F3@?AFAD;HYD@D ; 782K, B BDA 7354GF352AFAD,HEEIDAFA3F 76
3 D7E7FFGEZ?IE-D ;994K I67TEE7TRB7D EBGCGDAF ADBI1G5?ADH:3@ 8ATDAD7
F:SB7E7T5A@EA>FRBE7TPAFADERTD76CE G ADABYDIIE>P@ECNA@E7AA3DG6
:3BAAXAN @G @QFE3ISFAD® 8 ;9 CD@ R M@3'XB 7DBEF @EEAA@ @ F5PAB9G ? BF/AD
8AD EA?7 >,?,F76 8776435= 34AGF F:7 4A3D6 F7?B7D3FGD7

User I/O & Power Outputs

-:77;9GE#D>; @5B3ERN7355 7 EHE;B6 7R 877?3B6IPARELGBB7ADAF : AA3DBE
E:AI@ >AB5>, @QIBEEASBMATIHOXDAGEAO® @ 78 ATRBEQ @ 76 K, /AABEEADEF 7D ; AD
FAB,@DAG@B;66B7T@BAI7DOFR. 7@ F 7D ; ADB4 @E FA@ @%6A @ @57 BF B-R>a +

#) > @7

TTDTTVTUWTVTTVT
D{;){'H'!ﬁﬁl:!
hbWRNaoa

0ad

ground

UDIJT
ATmegal68
IO pin

Orangutan SV-xx8 and LV-168 user I/O header.

-:7TBAITDA|B;H;6@FMI 3 QABA BDABEDB3543 B3 @, F:5P@ @ 7/BDFFAKRA3FF7DK
HA>FRBA:7/ 97@ 7DB@TBA3FG  EAQ@ @ 7,6 7TA@D ?4 @783 GE3QEAS5 BAITID
E7>75FGREAF:TD3 @ 9IG/HBRF : FABRLIZD BH@PBA>7/ >, @BBBDAJ;?3FP7>K
AGHF:7J3BRPAGGIB7 @A&EA GO BHGA> FBR@F: JD 3 @ 9B//88aF : FABID BH@ FB A&>7

I > @ ?73@ KAB3I@AITHD/DRBAKBF:7,3: BAIFDD;B: 6DBPBEACA®DIG>3F76
HA>F39773@ AF3IFAB: ACGCHEIA? 7TF 2,ADIYA 4 E BBRO EGB BB AMBD7 > 7 FF AMD@A @ 9 =E

;8 KAG B>3@ A@ BG>>;@9 ?G5: ?AD7 F:3@ 3@ 3?B 8DA? 3 E;@9>7 43@+=

DA27BM;9FE;9G@A® @ 73FAEOIEA FFARBDT * * * % % % 3@6
* *@E N* GL3@GEBW;F. D B3IPARB@3>ABGHREFE 3@6 3D&;9;E3PE:3F
5A@ @&5F-?793 EQ+ - :3D6I3D/:?7T3@®EB3I@ER:73BA9;5 >7-RE/DDIST7;H7
S@OBD3@EMMBEEB75FIAN36K; F;BT@353FPBB>ABGFE 3@6 3DFA@ @ AKF 76
6783GASMDE6IAH . AA3BGH. 7<G?BFP@D 7?AWBDAHGEBDS T TE@BGFE
BBA@ @ FHRETOEFD ;? BIAOF7T@FAFTETADRAX@QB-TBR . DTHAGFFAR/BEAF . 7
E:ADHEMRASEI6 7H ; 765, D 7 FFA> K ' BBA@ @ FAE BS BF7?B7DBF @E@MD: 7
/ JIBEA3FFHAXKFBO@ ;F ADDEW;;FEGD8357<T®RAAP: 4 AFFABAE : 7 2AG3 @

4. Module Pinouts, Component Identification, and Usage Notes Page 8 of 20


http://www.pololu.com/picture/view/0J1147
http://www.pololu.com/picture/view/0J1147

Pololu Orangutan S¥x8 and V-xx8 User's Guide © 2001D201 Pololu Corporation

GEIEA>67D;EBD 7B E:ABRICABI @3 =KAGQDBAQ@ @ 7HA ;A@GE ;D ;9AR : 7
FIA E:ADF;@9 B36E

Motors

-:7T?AFAD;HIDFFA @ FDAIXKF >7//6-E:3D6I13D7 AGFBGFBER:.FH,;FTDE@61:;5:>7FE
KAS&S5:;7THID ; 2AF/EB7 THE, @96 | IBFFIBED AS7THERD@ ESHPFIDE A@: ?PAFAD
5AQPD@¥FEFIA;?7TD'0' AGFBRRE® HAFARAFA@G ;D75F@B@& BB FIA ;27D

*0' AGFBSARE@G HAFARAFARG ;D75F@B@& KEF . 3FQANF . ?PAFAR@ BD@%® E
3I>BAEBEDEDAIDIBBAS,@F,# |5 F.ET3@EXABI Q@ ORFHA®:JD3@9GF3 @
I'F:AGE ;@OF7 @D;ABYE K?PAFADRAID3I?R ;DB @ 9GAZESID ;A7?7AFMOB3GEY
F:7 2AFAD 6D;H7D 5;D5G;FDK ;E 6;E34>76 1:;>7 F.:7 4A3D6 ;E D7TE7F

LCD

-:7)D3@9GHEEGBB P, FB8D7?AH3R>Y:3D3RF7DB:3GE FEB A?? A@44780 parallel

interface [http://www .pololu.com/file/download/ DMC50448N-AAE-AD.pdf?file_id=0J71] =B683>306®;EB53 @7
5A@@7@0EAGBB@BBDABB4A3E7 -?793JI3BAGD>; @GbAHD @Q FRF763P3@7E

N ; TBBA@8; FEDEFBR ;@ 4;FA6B@F:D#7)>; Qb/rEQ @ FAR=F6D&7 5A@FDA>

>, @B 03@6*>73ETH . ES:7?BAPADT@B8AD?BF/A@AF3FH-& 63P3@MTR/>EA

E:3D76 4K F:7 GE7D BGE:4GFFA@E F:7 9D77@ GE7D & 3@6 F:7 BDA9D3?"

Pushbuttons

-:7)D3@ICHB,EFABIE:AGCBBAIGEAB GFPABBA®BED ; 9EFOAE : A AF FI/AADAE : 7
4ABDBP7TEHTGFPAGSA@BOP 7TBFOANE . AAFFAODAF . AASBE@B DGEBD E: 4 GFFARDE
>7TB69AF  4A3DS7T3@AFBFEBAITAGFFS@@FAI TN . 7@ HHPIB@B: D7THEGFFA@
5A@ @67, DHEHSK -?793JEDY BB@: 7TGEA4D FFAMAEPABAAFFARA@;, @E *

3@%6 *D7TERR@ . 7TEEBOGE:4GCBEA@EEEAS#K3 B, @ADAGA@BACGX=TD7E;EFAD
EASENR: AGFFRAAGEA CA@ 8 R GBE@BGFE:7;0 F7BD@E>3D GB; FRADIPLABK : 3 F
BGE: 4GCBERAHOTBACK. YT B D7EERCG=-EGCGRABIFIE.7TQ@QA?T@BESAG @D ;F; @9
KAGDFFA@ :BARGBEE@ACEI@RKR 3@BGE:4GERBAE;, OF R >; @GERKF

T @;9: ;?B763@Kb77 AAF:7/+ 3@ & E:AGRBHFDKEFRD,FA&:?2, @3 BHDABA 7
34>7 FA D736 F:7 BGE:4GFFA@E

.\J Note: -: 7GEBIGE:4GFF@ACEHE: 3DAKF-: BDAOD3I B A@ @ B RAB:AGE® A F
BD7EE F:7 GE7D BGE:4GFFA@E 1:;>7 KAGD )D3@9GF3@ ;E 47;@9 BDA

Buzzer

- 74GLLED@ ® |:;5:53@GEBB@ADB3> F3IABA@S;BED3P6I3D7 AGFBGF
6D HIM@ 7-?7793JE Q4. F?7DHEAG>F7D@BIFFIR HEF@AG L IB7 B9 3 @BABBI;H7 @
8D7CGR@BH U7IBDAGEAGIIE BD7CC KFE3K IBYH3@ABIBD6I13ID7 AGFB@F
F2GLIBTMABI@HF: 2GLIBEBK: @ RA35=9DKC@ED 7TEEABDA9IDIP5 GHT/BE 7
E77 F:7 4GLL7D POIOfuFAVR @braB [Hep: Fvww .pololu.com/docs/0J20]8 AD ?AD7 ;@8AD?3F;A@

LEDs

-:7)D3@9GARBWEEF34>BAI7T®O >AS53@76R:BAI74GF F3A@HBI AGE&D EA@D76
3@B@MD77FA@D76EZD ;EAS3I@TER . DTHGFBAGEA® . GE#D>; @7 ;H;>>;9:F
KABTF 3B:;9AGFBGPRD7G@®&D ;EEAS3F7BITH.@GE#D:73630Fk: & 3 @&
5A@Q@FBET6 ;H;>>;9;KABTPF 3B ;9AGCFBSH:3F B>BABB@ 63P3@7
EA KAG |;>> E77 F:7 9D77@ & 8>;5=7D I:7@ KAG GB63F7 F:7 &
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Programming Connector

-:7)D3I@IEB @B BDAIDIDTA@ @ A HE ABBY DEFG6F: DAMSMNQ FDAEYET7DRATR
[+ #,* @ EKBPABD3DAB?7AB5A?B3F DADD 3 EG/AH :Pololu Orangutan USB
programmer [http://iwww .pololu.com/catalog/poduct/740]  * ; @ 'E F:7 B;@ ?AEF FAI3D6 F:7 ;@E;67 A8
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5. Getting Started

-:7)D3@90CFEG@GBATED/SBB>3P®AEE3@END B; BEABD;97B9XF: AA3 D67
67H;ZIBDAF45FTH6 - 393,; @ISR 6 7TMVHID E 7 543F B7MBHK/, @@ D3 @9 CHBA@ D76
KAB3@®D TEBAITACFHA®:;EEAS53K@®6 D;9EF6ATF . AAFFACOAF : AA3 TR GBG@
)D3@9GF3@8A@:-B@F A8)D3@IGF3@ ;E A@ F:7 4>G7 & @7JF FA F:7 BAI7D

AB:JD3@9FFBIAF : EGBBAKFARATGE6N | ES FAG576>6AD;'" 43FFFDIe
"BIAABA;57.BD3@9I6F@@EF3 576>6AD;'" 43FFFDRB / >736 3BFF7DK
4GKAB:AGSTBI3DF: 3FG BBAITDAGDR 57 FI5 7R 66 A @ F [EAS $ 770GHPA > FI33F ; @ 97
43FF7D;7E 3DBB®D7E:>K 5:3D

ADF: ) )D3@9GF3@F: EGBBIPAKGFBONGAB N /| ERB 57%>6 Aly;'" 43FFBBK=
T E3B9AABASHAGR:C@5F@B7DBFAPIAABAGD" 57>=EEA?¥;?;F3FA@E7D
HA>FFA7B75F; HA®: 7EAF BD; H;/HDE6 GB3 @66 7/ EF7BDGBC EBHAD>AEFBGBD7@F
675D73EKRA@/I6F:EF7BDG8G SIBAHE D 3From@@ B-eA> FBRAIGR ®: 755> ; @F7 7
5A?PBA@7T@FE A@ F:7 4A3DMAGEFCEE ABT7 EIRYERDE KAG/GE?;%;9:F :3H7 3

5.a.Using the Demo Pogram
The Demo Pogram

-:7)D3@9EFEBE& 367?KA7BEPA9BDB7 >A36HBG ?A @ EFBBASHFE7 3F GO@FBE>AKKEG
FATERFEFHAD=%0ADD 05 F B8KA S, DFEFR @A GD3 @ 9 BKRAT® >7 3®U 7 7B@B7H: TADGE
O*A>API HF: 7@ 7?ADA9D3BB 736 ;53 F3®OEDIC @ @:; /P BRDA9IBFHKAG 3D

347 718GHA@ AH I @7 AR® : & KAG3IKQ 7TFRE6<GEFA @ FEDSHEFRD F ;A T BBDDO : F
S5ADA@FDAA3DG7 FF:BDAIDBEFIERIDS57TEBOGEBKAGFFA@;66 AGFFPB@ =76

* A®@ CO@67RH;AA3IIFBDALSHEG?I,@7T @D TEEF FABGFPBO@=76 AR F:7
AAFHAFPB@=76 FAESDRADIAMB5=1FDBDAGI27 @B@EHD BEFER3=3E7>754ADA @

FA 7J;F A@7 A8 F:7 67?AE -:7D7 3D7 E7TH7@ 67?AE 3557EE;4>7 8DA? F:7 7?7

Battery (SV-xx8 only): -:;E6 7?8 ;EB>BKRIBFFABRKF,3®@7>>; HASHA> 6 7T /@9
<G?BBD ADE6=VBAT/3 | ;> E7B3B3FIFFHAKFEIBEGCGD B?DE@H D AF?23 Q3 >@BGF
53GEF@®@ G?467BB>FEMBABE A?YAH3>GAFF . 3F E7T?A Q2K EAXA@:7/ JJ
H7DE;A@ A8 F:7 BDA9D3?

Temp (LV-168only): -:;E67?A;EB>RBRAI3IBB8?B7D3@G DD 7F:BD 7 @ 4GHF F AXD
7>5,@EFFA#BK ABAGK:AA3@&/BDb 7 QIKAB:ACEA: F7?B7DBFESTEA>67D ;@9
F:7'- <G?BB=ADE6G=TEMP |;>BE7B3B3F7?B7DBF@BEBEBCA?2B@3>@BGF
53GEF@® G?47BB>FWMBABE A?YAH3>GAFF 3 ;E7T?A @ 2K, EAXA@ : &
H7DE;A@ A8 F:7 BDA9D3?

LEDs: >, QEED 73@BD7G@RD EA@ . G @67 AB6AA3BKASHEA>G6T .G
ABF;A@3> GE7D & E F:7K |;>> 3>EA 4>;@=

Trimpot: ;EB>BFKEBEAE, AR GEFD;?BIAF7TQ@F;R?YFEEAS3ABEGC@67AB;67
F:14A3BB@G?47BI1773d6 O0:;>8,EB>3KHBSE6T7E&/?B>BA;, F-& E3I@6
B>3XEZAFAEFD7CGCGHE®6K SFAFATE D D7@FHPY 3E,FEESP.@D;?BEF&D?
8>3F :736 E5D716D;H7D

Motors: "A>6A1@ AD FAG@A FABD D7EB75R,DA=EGA | @A H:.G F FRAVDE® F :
?AFADEG>F3 @ 7AGEAKDBD36CB328HE AB77T6KAGD@BDAIDBREB3I @I ;F5:
F:7TA@G5?ADEG667-@BKAD FAI;F5: BADD7EBMFEEPHTBPEHGFBEABF7D
475A?7E >A17D53E7 ;8 BD7EE; @9 ;F |I;>> 6D;H7 F:7 5SADD7EBA@6;@9 ?AFA

Music: *>3RREBE63BF3NFA@ 35S GIGE® '; @ ADAD; 5D A5 A QFDB\ ¥ £AD>7
ES5DA>>;@9 3 F7,FF G/ EB@EKEDIF7E F:7 34;>;FK A8 F:7 )D3@9GF3@ FA B>3K
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Timer: E;?BEFABI3HB/EFAFNIEFABEFABIBR®B6 FAO7TEZ/FEFABI3F5:
5A@F,@G7E FA 5AG@F I:;>7 KAG 3D7 7JB>AD;@9 F:7 AF:7D 67?AE

-:TEAGDBDA@BAD 67 ?BDA9DE® 5 > G;676.Fololu AVR C/C++ Library [http://iwww .pololu.com/docs/
03200 8FBAIQ@>A3CME®B3ISEZQIDBMK>F: B7?RBRDAIDB3@BAG@H5: BBBDABD;3F7

examples\atmegaxx8\xV-xx8_demo_program

The OSe@tO Est Program

-:767?BDA9PRABDFIE@BF7TBBDAIB3BB@FD ;997 RACA>AQNF - GEBBGE:4GFFA@E
|:;>D7E7TABB@RA@ @ BA Q@ FDASEDEDAIBETEFS)D3@O9GFIAET;BE7@ :; E
F7TBEPAOBDIRER @E@ ®@:@91,>6;EBSBRKIESGBA@> A /MDACKRW@F7/DBRABEIF,AQ@
HA>FB@7 @ )@F:JD3@9GFBOF: ;& 9@TD/BD 7TETEGPHABEMAKFEI®R>>; HA>FE
A®:JD3@9&@F3@F:  E9@ABD/EAGFBGEFF7?B7DBF@EBRDID7ErB7Q@ ;&KAG
FAGK:AA3B6/BDF 7T @QKAB.AGEF . F7T?B7DBFEDAT: BEA, @&EKABI@ER:F:D77
GE7D BGE:4GFFA@E FA @3H;93F7 F:DAGY9: F:7 F:D77 67?A ?A67E

A Button: Motor Demo

*GE: @A3AFFAEBODE:4ACGPBA 7A@ A35AF :JD3@9GF3I@>F3KABGA:7
?AFAD?A ;5 3>F7D@/'FR7E@ H?@BADBED 68AD BB /H7DEEE JD3I@9GF3 @
9D36CB>?>KEFABD EF3F; AB@GDB K BB DIGDSG>> DEFH/ID@B3IS5FAF3F;A@3DK
?AFADEF3F;A@RBP&EE@ FBDOIETIF:JD3@90CFB@3FED ASITEEAFAD ;>7
?AFAD7?3 EFBF; AQFDKRAFADHE 7DBI BEABS F; B ER: ;EAD: 6GD 3R A@
67?/0:;,>?PAFADBS5F;A/D7& ;;BE;B@I6;>PAFADBBSFHD7& ;EA80:;>7
F:PGDDBOFHKFABR AH; @ODI3BD®D7&@ ;E;B@I6;>F: b GDD BEFHKF AD
?AH, @@ 7TH7TDPED7&@ ;EA8-:7& 9;HKRAG77H635F4AGF5:?AFARAH; @®
lI:;5: 6;D75F;A@ O P 8ADI3D6 O+P D7H7DE7 3@6 O P ;@35F;H7

B Button: User I/O Demo

*GE: @P; 66 SEBGE:AGPBAT» 7TA®: 435AF :JD3@9GF3@>F3XKABA:7
GE#D67?A:;5:?3=TEEAN& :7;9GE#DB, @B FD;?BIOF7T@F ; A3 T@KBDF@? 7
AQB,@A7,®D ;7. >F. D7BBI773=BIG>>P6 FF. E3?F;?F.: &% 6;EBRKE

T @BHBP G@®E7;9GE#DB,; GB AB: ABDE; @ground KAG>BE7H:3ADD7EBAR®; @ 9

& 9AATDA@ |;>3>I3REBEANTS3CHEHA7T, BG>6A@:DAGID 7TGE&D
-:7B;@:3BD;H7A®;>BD7B73BRGSHEATED ;934635393 @I AGC @H3BIIBAD F:
8DA? FA FA - 7TB7DANB:. EK5B7F7D?4EEF7TBAE, ARRGEEBBF7@F;A?7F7D
2AG3A@ @@FA47TFI7I@ )>; Q3I@BAI 7TR3=EGRAGEISGDD7@FDI,R;EF®AD
3@6 F:7 & [;>> >;9:F 736:5R,@MQ@F5FB6@AFG 6D;H7T@ >Al

.'J Note: 6 A@ AEABE; @B AI7TAD > KABAGEGH?3F77-?793 ?;5DASA@FDA>>7D
|:7@F D FHA&ED; A7 @AIAQEKATHFA QNVF : PDA BOQBEABR FABG 97
A8 F:7 4A3D6 AD GE7 3@ & ;@ E7D;7E |I;F: 3 D7E;EFAD FA 5A@@7E

C Button: Melody Demo

*GE: ;@ BABEBBDE :4CGFEA@ 7B @®:435KAF D3 @9G FII@ B3 KABK:?77>A6K
67?A@:;5:F:TD3@9CGF3TECIS@: AGLU7TDGE; @9: SD7CEAGHERID 7FA
3>F7TDR@RIFIPRBEQ@ID 7G@&D E;, B@AGCF 76 7?BDAIBEFETA>AF¥E6>;4D3DK
FB>FK?2?7>A6KD7BEADAIDRB?ADKB>3E:7TDHFARE7PH,;, @®;6GE FE?7D
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 @F7DEBIER 7>AGKABFE BDAB7TDIEBDAOD3PS5GFER AP AS3HEHGE 77 >A6K
B>3KE

5.b. Programming Your Orangutan

-ABDA9P3PA@ 4A3RB93IP;5DASAQKP@®B8D/+ #,*BDA9D 3 B35HAD B ;376

/+ #,"BDA9D3?RPA@RIIAD @6 AGE7D/ED75A?? 3 OFoF3 @ . 1@ 77 678 F 18I0 7
6A1@ >A3D@E F FHFoIGUAVR DevelopmentBundle [http://imww .pololu.com/file-redirect/avr-development-

bundle] (~200MB exe) | :;5:5A@F3; @E 5A?B;>7P ,FG6;A# 3@6&+ #,*BDA9D3??;@9
EA8FI3D7 F/#*A>A&GAD3PH6 EA?7 6D;H7DE KAGD ?3K @776

AVR ISP Programmer: -:7D3D3 @ G?4AD Al S5AEF #,*BDA9D3?PHD,B 3UE7
D75A7?7?K@BBAVR programmer [http:/iww .pololu.com/catalogproduct/1300] F: B D ; HFAIE 5:3D 7
T @5>G@IBA>A*6 TH7>ABTET@FETIAAHTT73EA>KMBDAIDIR,WDBF3>>3F;A@
T @EFDG5F;A@E

Compiler:

S#KAGBDDGC @@n@vwes |17 D75A7?7?6® ;BAMAVR [http://winavr .sourceforge.net/] 0 ; @ +

B8DAB7@ ERAGEB7TH7>ABFAMSAD 7/+ 83?;AR;5DASA@F®A>CSHBD®@ 9

(. ! 5A?B;&AD 0;@+ BH3.;>3B3SMBF:7TA>A¥6 TH7T>ABGT@F>7

E77 34AH7Y

S#BKAGBDDG @ WMa@@S X B>73E78KFBF:7F: Getting Started in Mac OS X
[http:/iwww .pololu.com/docsdi36/5] E75FABR 7A>A>G [+ *DA9D32ET®'G;67#:7D7

; E3 > EB3@uide [http://bot-thoughts.blogspot.com200802/avr-programming-on-mac.html] | D ; F R K@Q@AA G D

5GEFA?BDE,>?@ ;A7:3H@ BF D E ALAS>NR.BF 7,8 ;FG; EA753B3® A

?ADF:3®BBAF7@ FEXEEA?E7TAR>9:&; @6>B DG B D A H>;677. FE/G B BBAADF

)D3@9GF3@ BDA9D3??;@9 A@ F:7 '35

SH#KAGDDG@IGWQ KA@7TFAQ@EBAEASFIBRY=397E:53@76AI@>A3676
SDAP. 7TDYEB7bF4HF@EG 71BHDC @& @ GIJ7BB5=33DEDAH ;@& 60.@;H7DE7P

D7BAE;FADK
gcc-avr: F:7 1(. 5A?BBADF76 /IFA3SBP5;F75FGD7
avr-liboc: 3 >;4D3DK 9;H; @9 3557EE FA/EB75;3> 8G@5F;A@E A8 F:7
binutils-avi: FAA>E 8AD 5A@QH7DF; @9 A4<75F 5A67 ;@FA :7J 8;>7E
avrdude: F:7 EA8S8FI3D7 FA 6D;H7 F:7 BDA9D3??7D

AVR ISP programming software: F?7A87BBD7®F79B3HA76AB@ @PA@G?7@F

8AD BDA9D3??;,@9+E 53>>76 AVR Studio [http://www .atmel.comforms/
software_download.asp?category_id=163&family_id=607&subfamily_id=760&fn=dl_mrStudio4Setup.exe] -:;EEA8F 13 D7
B35=38DHEFI;FF:D;@ + ! 5A7?B;3OBA @ FBG@HE G® B+ #,*

BDA9D3??2#@,FG6;AE3H3;>3EBJAME-:7FA>ASY6 7TH7>AB?G@E6E7I4AHT
@AF3-F7D @EBBBMHMB/MD AEE B SARRARIE@?6 BD @I7D 3 73°B @9; 53 B >A @6 .
I:;5: A?7E 3E B3mF+AB3B=1397 3@6 ;E 3>EA 3H3;>34>7 8AD &;@GJ 3@6 '35

E38,DEFfEFD75A??RA@BOKBD AORAGD3I@IGF3@®;?BBEDAIB3A>;, F=B76E7D
& A@ B;@ *

MBIlinkLED_m168.zip [http://www .pololu.com/file/download/BlinkLED_m168.zip?file_id=0J189]

MBIlinkLED_m328.zip [http://mww .pololu.com/file/download/BlinkLED_m328.zip?file_id=0J190]

1
—
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-:7EJID5: ;BIDFA?BD7HETBGEBRA<TSFEEHT. A @7 PBF5 . FP;5DA5A @F®AGD7D
)D3@9GF3@

AQOKASBDAIDIPRTITDI@IERIE QAKABDAODIR?BA*S534>7QGEFB; @
AF:JD3@9EGFEB AP 3?273@ I E:DAGEHTB6G EDA G>@ 8 BILABDD7 @ AFF ;7ATK 7 6
534>7 5A@@75FAD+3@®6G6FATBAGBE/AID3? KNG BI3)@3IBSBFBE®E2 F:;E 4K E7>75

Tools > Pogram AVR > Auto Connect

;5 E:AGHE, @B @/+#,*6;3>ADI3H;9FA&- BDAETBEBQ>7: ;5 ; 5 D 7 3;KdF 6default
6;D75FABKAGG ;F6BDA<G®FG7Blash E75FAS@;® 76 ; 3>E80Qram F33@%>; 5=7
Program 8 >3£GFRAG® TDKEF3EAD=38DD KABKR &7 D3 @ 9 G- BBE@D 4>, @=; @9
3IDAG@6 A@57 B7D E7T5A@6

STK500 in ISP mode with ATmegal 68 0]

Main  Program lFuses ] L-:u:kBits] .ﬁ.dvanced] Heaf Settings] Heaf Inh:n] ALt ]

Device
Eraze Device |
[v Erase device before fash prograrmming v “erify device after programming
Flazh
~
* |nput HEX File |D:"~BIinkLED_m1 B\ default\BlinkLED ey
+ | Program | Werify Read |
EEPROM
i
* InputHEX File |
Program | Werify Read |
ELF Froduction File Format
Input ELF File |
Fuses and lockbitz zettings
Program | Save must be specified before
gaving to ELF

Detecting on 'COM3...

AWEISE with 2 firmware found on CORM3

Getting revizions.. HWw Oxff, S Major: 0x02, 5w Minor 0x0a .. OF
etting izp parameter.. S0=0<03 .. OF

5. Getting Started Page 14 of 20



Pololu Orangutan S¥x8 and V-xx8 User's Guide © 2001D201 Pololu Corporation

E3E75AKF&IB D75A?? RA@G@ E F3Pololu AVR library [http:/iwww .pololu.com/docsdd20] |:;5:
BDAHDAGFE @B 7D 3FF3 &% : D3 @ 9 6;FKBRrQ DRIF&IBD 7EE : A G>86= 7H 3 E 87AD
KAG FA 97F EF3DF76 |;F: KAGD )D3@9GF3 @

AB?ADG7F3;>YBABCRAI FRTEF3DFHEI 9 ,FG6;@5>CHB50DB7 @QE>AHEEA GD
USB AVR programmer user@ guide [http://www .pololu.com/docsdi36] -: 7TGEJDB ;6EEB75FABD [+
BDAOD32AGHGS5AGF  E7TS5FAKRE ;@9 ,FG6EAAGPEHBFKAGH7,BKARBH36;87D7@F
BDA9D3??7D

5. Getting Started Page 15 of 20
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6. AVR Pin Assignment Table Sorted by Function

Function megaxx8 Pin
* *
6;9;F3> # )E J « N *
3@3>A9 ;@BGFE J * N *

?AFAD 5A@FDA> 3@6 3@6 *
?AFAD S5A@FDA> 3@6 3@6 *

D76 GE7D & *

9D77@ GE7D & *

GE7D BGE:4GFFA@E J* * 3@6 *
4GLL7D *

& SH5A@FDA> +, + 0 * * 3@6 *

& ©63F3 4;F N * * * 3@6 *

GE7D FD;??7D BAF7@F;’_A_?D7
F7?B7D3FGD/l E7TREABD &
43FF7DK HA>F39JJ? A@;FWDAGYH: ,'- <G?B7D
# ,* BDA9D3??;,@9 >;@7FE J *

D7E7F BGE:4GFFA@ *

.+- +1 3@6 -1 * 3@6 *
# -0# 3@6 , & * 3@6 *
K H# i @3557EE34>7 FA GE7D

A'\:CZE E:ADF; @9 4>A5=

© 2001D201 Pololu Corporation

6. AVR Pin Assignment dble Sorted by Function
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7. AVR Pin Assignment Table Sorted by Pin

Port Pin Orangutan Function Notes/Alternate Functions

-;?7D ;@BGF 53BFGD7 # *
6:H;676 EKEF7? 5>A5= AGFBGF &%

* LCD control line R/IW

user pushbutton BD7EE; @9 BG>>E B;@ >Al

*  LCD data line DB4 _-27D *0' AGEBGEF )
* buzzer -,97D *0' AGFBGF )

* M2 control line ;77D *0° AGFBGF )
B #,* BDA9D3??;@9 >;@7

user pushbutton BD7EE; @9 BG>>E B;@ >Al

. .
LCD data line DBS Caution: also an ISP pogramming line

user pushbutton BD7EE; @9 BG>>E B;@ >Al
Caution: also an ISP pogramming line

* '"L DTEA@3FAD@,AB&F57EE34>7 FA F:7 GE7D

* '""L DTEA@3FAD@Q,AB&IFS57EE34>7 FA F:7 GE7D

* 3@3>A9 ;@BGF 3@6, @RGHF35:80 @ 7>

* 3@3>A9 ;@BGF 3@6,®RGH35:80@7>

* 3@3>A9 ;@BGF 3@6, @RGHF35:80 @ 7>

* 3@3>A9 ;@BGF 3@6,®RGH35:80@7>

* LCD data line DB6

c ., , % GF,5:3@@7>
3@3>A9 [@BGF 306 ’#%’;'46;3B>G§F AGFBGF 63F3 >, @7 ,

* 3@3>A9 ;@BGF 30 6-%}(;{%?5% '@@77> &

resetbutton BD7EE; @9 D7E7FE ' .
6;9;F3> # ) 6;E34>76 4K 6783G>F

* 6;9;F3> # ) ., +- @BGF B;@ +1

connectedtoeduser LED :;9: FGD@E & A@
., +- AGFBGF B;@ -1

* LCD control line RS 7JFTD@3> ;@F7TDDGBF #(-

* +,-B@

* 6;9;F3> # )

* M2 control line -;?27D *0' AGFBGF )

. . +-7JF7D@3> 5>A5= :@BGF AGFBGF
" LCDcontrolline E -:27D 7JF7D@3> 5SAG@F7D -

* M1 control line -;?27D *0' AGFBGF )

* M1 control line -;?27D *0' AGFBGF )

*  LCD data line DB7 connected to geenuser LED :;9: FGD@E & A@
SMT-jumpered to temperature sensor & A@>K

676;53F76 3@ 3>ANT;j@B&dd to battery voltage monitor ,/ JJ A@>K
T @BGF 5:3@@7>

1%

676;53F76 3@ 3>Achne@d8 @ Fiser trimmer potentiometer T @BGF 5:3@@7>

7. AVR Pin Assignment dble Sorted by Pin
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8. Motor Driver T ruth Table

input Orangutan LV-168 output Orangutan SV-xx8 output
PD5, PD3 PD6, PB3 M1A, M2A M1B, M2B motor effect M1A, M2A M1B, M2B motor effect
& & 4D3=7 >Al & & 4D3=7 >Al
& " " & "
& O8ADI3DG6P O8ADI3D6P
& " & OD7H7DE7P & OD7H7DE7P
.. . - ’7
& & " " 4D3=7 :;9): 9 "8763@5EA3EF

* Note that the concept of OforwardO is arbitrary as simply flipping the motor leads results in rotation in the
opposite direction.

*>73@AFT73F 36H . ET3; GEF@BAGEFSEF:  BAARD GR4A4AARAFA@BGSKE AD
F:JD3@9&F3@F:;EF TF/7E G@HD 397 R:;5: BBG @5 F ; AGS3, HBT4DB ATRGF7 EE
E387EQ3E F/®55;67 GEGFABAK/MADAG@%$4D3=:@9 AF:JD3@9GF3M@F:;EF3F7
D7EG@RBE FF @ DED A3 @ 9 @M A > @75, @ 9EA 3EF34GF>F7D @B, @@ B@6D 3=7
BDAG6GBABT @D3D3F . ABFH7BGAD 3@®' 6GBEK5PBGABEF7D@BFL@®EH 7
3@BA3EFEGS:7 EGI9TEF7HH@D; B4R 0 : @ U 7FI76@B@BD3ET GG E @9
)D3@9GF31@ ,/

'AFADBA@FDIAB>@E 3@%6 ; ) 3@)6 3@BAFADS A @ F DIAS > BE@*6

) 3 @) -:7EB, @PYA@ @ FI76?793JE8QGDI:F :BF6I3M7 AGFBGFE
! ! * ) 3@% ) 1::5:3>>AKEBR5:;7THID ; PAFTEB776E
F:DAGID613DN?7DEFFFB@ASFI3DBD77.H*. FB7D8AB?FREI=E?PAFEB 776
3GFA?3F;53>>K ?3;@FB;@77h B0 &1:ID 7

#B8KAG:AAEFAID;FRAGAD @? AFATA @ FIA6>7; @ EFA8G E ; @ 9Pololu AVR library
[http://www .pololu.com/docspJ20] F:EGOO7EPAG7EMEE/ @BPD613D7 AGFBHGRE FD2ASFABE
3E 8A>>AIE

'3=7 F:7 8AGD ?AFAD 5A@FDA> B;@E AGFBGFE 3@6 6D;H7 F:7? :;9:

A@8;9CGDTB@6?7CFASEIBD7EAB DS D7TEGABEE 8D7CGA& 5'K
="LI:;5; F . GBBY,D8AM. JD3@I9&F3QKAB3IBA @ 8 ;R.FD77OAD;9:7D
8D7CGD@5&BA ="L, KABDGE, @JD3I@9GFFBI, 7TF:7TE7? 7TOEI® H7DF 76
?A6AGFB@RAR:J 3@6J ?73@FA@PE7EC B, BEH7TA®;? BB ?BIBFB:@6
5>73B@6? AH7D8>AD7TECEAP EI3FOQH B G>EFEBE CGHBKS56TTE7D?247® ;EF7DE
)+ )+ )+ 3@6 ) +

2AG3BA??3@6FAPAD ;B8 3ADI3BEB7DB8 @ BIOAIN A4KE7FH; @9 EB776
3@:A>6;897 6+ 2AG3BA??3@SFABAD;PD7HBIBEBYDE @ B;@ON

AKE7FRH;®9 EB73@)6+ GD;@B7D]JABDF: FIA@BEG @REHABBAE;F7
H3>G7RPAFAD; BFEGEB776D;,@B7D|ABDF: FIA@BGHHE :E3?M3>GM:
F:PAFAD3=K5E>;40% | 76 @ B @46D 33 @:69:8D 7 C GO @ESFHHRBD ; IAF/EB 7F 63 F
5:3@3BBGC @548 @6GBPK5>@3>ADNEBI@RA4LIF3 GATAFAGE; @9® 3@6
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) + (AFF-FFEBAQANBFADIIBDBR; FIBIXBSK B, @AFADIBEE G®RAEF3F;A@
;@ F:7 ABBAE;F7 6;D75F;A@

.E; @9 7EG@' ET7FF)@9E EFCG,HFAPGE @ 9>Al:;>T +  EFTCG;H3>7T@F
FAA>6;@9:;9: EKAB3@78DAR. FDGFRASHIAHG :;EF3F7 5A@ OFARBDBFFEDKQ
BAE,FHY?,30086> 5A@ QF/BBBEG@BD73F, @9 FAEA?7TF>OWE3@ 675D7BEE
B7D57@B397 ;BE-AIS3GE,@FRB>F7DI@BFTH®D 3 @!§ 3@6@53GE?@®PRAD
FRA>F7DI@BINEm® B@46D 3=77;>3Dp>K T EFECG, HFAA@G@ 9>Al: ;> +

T EFCG,HEFAA@REG@ 9:;9:#@®@:;EF3F7 5A @ @A K BB F FEEXE) F;ADr? ;3anse>
5A@@75FE FA 9DAG@6
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9. Related Resouces
-:7 8A>>Al;@9 >;EF A8 D7TEAGDS57E ?;9:F 5A?7 ;@ :3@6K

MWInAVR [http:/iwinavr .sourceforge.net’] 8 D77 AB7@ EAGD57 [/+E5A?B;>7D 8AD

MAVR Studio [http://www .atmel.comforms/
software_download.asp?category_id=163&family_id=607&subfamily_id=760&fn=d|_#rStudio4Setup.exe] 8D77
67TH7>AB?7T@F # 8DA? KA F#F>3E.3FEGEAEB0>7D

MATmegal68 documentation [http://www .atmel.comHyn/productsproduct_card.asp?PN=Amegal68]

-?793 63F3E:77F 3@6 366;F;A@3> 6A5G?7T@F3F;A@

MATmega328P documentation [http://www .atmel.comHyn/productsfproduct_card.asp?PN=Amega328P]
-?2793 * 63F3E:77F 3@6 366;F;A@3> 6A5G?7T@F3F;A@

MPololu AVR Library Command Reference[http:/iwww .pololu.com/docsdiig] 6 7 F 3 ;X7 8 A D ?3FAL®
7TH7DK 8G@5F;A@ ;@ F:7 >;4D3DK

MPololu AVR Library User® Guide [http://www .pololu.com/docsdi20] ; @ E F D Q5 £ @ B-CHB; % 9
>;4D3IEKI7>> 3E E3?B>7 BDA9D3?E

MProgramming Orangutans from the Arduino Environment [http://www .pololu.com/docspd17] 39 G ; A
BDA9D3??;@9 F:7 )D3@9GF3@ GE;@9/+:FABE6G ;@A # ;@ B>357 A8

MAVR Libc Home Pagéhttp://iwww .nongnu.org/avrlibc/]
MTutorial: AVR Programming on the Mac [http://ibot-thoughts.blogspot.com200802/avr-programming-on-

mac.html]

*>73ETF:D7TEAGDBABEAGD3 @ 9 6F B AEEEIIADH 72@ DIV 7 E A G; [@EEGEH3 @ 7
,FG6;A BDA<7S5FE

;@ 3FPPKAG>6F7A7TIDAGR??7 @@®E®GG 7 E A A BIBE: @rangutan Group [http://forum.pololu.com/
viewforum.php?f=10] A @ Foldlu Robotics Forumihttp://forum.pololu.com/]
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