*DADAJ ,.DB> / DCIGDA D6G9 /H:GH 1J>9: Q S *DADAJ DGEDG6I>DC

"BBH )B@< , BAGEB?
B4E7 ,F8EPF H<78

=llIEH LLL EDADAJ8DB9D8H $ 6AA *6<: D;



*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9:

)K:GK>:L
#C8AJ9:9 8DBEDC:CIH
1=61 NDJ L>AA C::9
-JEEDGI:9 DE:G6I>C< HNHI:BH
DCI68I>C< *DADAJ
,DB> / DCIGDA D6G9
'>8GD8DCIGDAA:G
/H:G >CI.G;68:
'DIDG 9G>K:GH 6C9 :C8D9:GH
#C:GI>6A H:CHDGH
*DL.G
ME6CH>DC 6G:6H
,6HE7:GGN *> >CI.G;68: 6C9 A:K:A H=>;I:GH
*>C 6HH><CB:CIH
99>C< :A:81GDC>8H
0, I>B:GH
-8=:B6I1>8H 6C9 9>B:CH>DCH
HH:B7A>C< |=: ,DB> / DCIGDA D6G9
*GD<G6BB>C< |=: ,DB> / DCIGDA D6G9
#CHI6AA>C< 1>C9DLH 9G>K:GH
*GD<G6BB>C< JH>C< |I=: G9J>CD #
*GD<G6BB>C< JH>C< 6KG <88 6@/
,DB> / G9J>CD A>7G6GN
.=:,DB> / /- >CI.G;68:
.=: -16G / DDIAD69:G
.K>K>C< 6C JCG:HEDCH>K: ,DB> /
. K>K>C< JH>C< |=: G9J>CD #
K>K>C< JH>C< 0,/
,JA61:9 G:HDJGS:H

Q S

*DADAJ DGEDG6I>DC

*6<: D;



*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

&I18EI8J

= ,DB> [/ DCIGDA D6G9 >H 9:H><C:9 ID 7: 6HH:B7A:9 L>I= 6 )B@< 6;4FFF
1;66CF  JJJ CBBH 6B@ 6468: BEL EB@< 6 ;4FF<F 4A7 4668FFBE8F2 ID 8G:6l: 6 86E67A: >Cl:<G61:9 GD7DI
EA6I;DGB 1=61 86C :6H>AN 7: EGD<G6BB:9 6C9 8JHIDB>0:9

&>@: DIJG  *G4E , CEB:E4@@45?8 6BAGEB”8EF 1;66CF JJJ CBBH 6B@ 6468:BEL 4 FG4E
CEB:E4@@45’8 6BAGEB”8EF2  |1=: ,DB> / DCIGDAD6GY9 >H7J>AI6GDJC96 /- :C67A:9 IB:A

.B:<6 / 0, B>8GDSDCIGDABYGIH=>EHG:AD69:2 >I1=6C G9J>CD 8DBEG6I>7ADDIAD69:G=:
8DCIGDR6G9:61JG:HILD " 7G>9<: BDID@G>K:@T9>H:H><C:9ID8DCC:8IID6 )B@< A6B78E "4<E
"< 1;66CF JJJ CB’BMH 6B@ CEB7H66 2 6K6>A67A:E6G6I:AND 6AADBADH:9 ADEDID@DCIGDAGAHD
>C8AJ9:8 EDL:G;JA 0 HL>I8=>CHI:E 9DLC G:<JA6IDIG6I 86CHJEEABE ID 8DCI>CJDJHAADC<
L>1=6 K:GH6I>ADL:GHL>I8=>C8C9 9>HIG>7JI>®G8J>1 6M>H688:A:GDB:1:G6C9 <NGDC67A: 6
,DB> [/ GD7DDB6@: >C:GI>B8/%6HJG:B:CIH :HI>B6l: >IHDG>:CI6I>D8T99:1:8] :MI:GC6ADG8:H
.=G:: DC 7D6GBJH=7JIIDCB;:G6 8DCK:C>:C+CI:G;68;DE@H:G>CEJIL=>A>C9>86IBGH 6 7JO0O:G
6C9 6 8DCC:8IDG ;DG 6C DEI>DC6A & 6AADL I=: GD7DI ID EGDK>9: ;::9768@

.= ,DB> [/ DCIGDA6G986C7: JH:9 >I=:G6H6 HI6CI6AD@DCIGBDAJI>MITBHG 76H: ;DG
BDG:EDL:G;JA6HE7:GGN> 8DCIGDAAIEDC 7D6G8DCC:8ID6C9BDJCI>C<DA:HSAADG 8DBE6GI>7A:
,6HE7:GGN> 'D9:A DGC.L:G >C8AJ9>C< $B78? 1;6CF JIJJ CBBH 6B@ CEB7H66 2 6C9
$B78? 1;66CF  JJJ CBBH 6B@ CEB7H66 2 ID EAJ<O>G:8IANCID=: 8DCIGDOM6GO#CI:<G6I:9AK:A
H=>;.GIB6@: >I:6HN ID H:| JE #X 8DBBJC>86I>D6C9 >CI:G;68:DI=:GH><C6AHIL::.C I=: ILD
8DCIGDAAGEY I=: 8DCIGOD6GFHIIDB6I>86AANEEA>HO EDL:GID 6C 61168=:9 ,6HE7:GGN> #C
I=>HH:1JE |=: ,6HE7:GGN> 86C=6C9A:l=: =><= A:K:&D7DBDCIGDA>A:G:AN>OGCI=: ,DB> /
DCIGDAD6GY ;DGADL A:K:AH@HA>@BJCC>M@DIDGHG:69>C<C8D9:GH 6C9 >ClI:G;68>0I=DI=:G
6C6AD< DG I>B>C< H:CH>I>K: 9:K>8:H

=1 #) A>C:B;7DI=I=. .B:i<6/ 6C9l=: ,6HE7:GGN>6G:7GD@:DJIID Y HE68:9 I=GDJ<=
=DA:HBADCt=: ;GD@CIG:6d;I=: 8DCIGDR6GI5COl=: 7TD6GHEDL:GG6>AB: H>B>A6GERHH>7A:
:C67A>C< H:CHDGH 6C9 DI=:G E:G>E=:G6AH ID :6H>AN 7: 8DCC:81:9

HD;IL6G:699 DC >HoK6>A67A=61 B6@:H>I:6HN ID EGD<G6B ,DB> / GD7DIGDBI=: G9J>CD
:CK>GDCB:C6C9L: =6K: G9J>CDA>7G6G&A9 :M6BEA: H@:18=:HD =:AE<:| NDJHI6GI:9 ,*
6B $<6EB  645?8 1;6,CF JJIJ CBBH 6B@ CEB7H66 2 CDI>C8AJ9:9 >H G:FJ>G:9 ;DG EGD<G6BB>C<

A6H787 6B@CBABAGF

)K:GK>:L *6<: D;


https://www.pololu.com/category/202/romi-chassis-and-accessories
https://www.pololu.com/category/202/romi-chassis-and-accessories
https://www.pololu.com/category/149/a-star-programmable-controllers
https://www.pololu.com/category/149/a-star-programmable-controllers
https://www.pololu.com/product/3542
https://www.pololu.com/product/3542
https://www.pololu.com/product/2759
https://www.pololu.com/product/2760
https://www.pololu.com/product/2072
https://www.pololu.com/product/2072

*DADAJ ,.DB> / DCIGDA D6G9 /H:GH 1J>9: Q S *DADAJ DGEDG6I>DC

.=: ;DAADL>BBBEDC:CIHG:
>C8AJ9: 9 >I=I=: ,DB> /[
DCIGDA D6G9

P ILD ADLEGD;>A:B6A:
=:69:GH ;:D@DIDGHBC9
:C8D9:GH

P SHMM8E
1;66CF  JJJ CBBH 6B@
CEB7H66 2

P Q 98@4’8 ;8478E
1;66CF  JJJ CBBH 6B@
CEB7H66 2 6C9 @48
;8478E
1;66CF  JJJ CB’BH 6B@
CeB7He6 2 ;DG &

P 7611:GN I1:GB>C6AH
P;DJG Y H8G:LH6C9 CJIH

P :DJG $ FGAA7BIIF 1;66CF JIJJ CBBH 6B@ CEB7H66 2 BB A:C<l= F6E8JF
1;66CF  JJJ CB’BH 6B@ CEB7H66 2 6C9 AHGF 1;66CF JJJ CBBH 6B@ CEB7H66 2 ;.DABDJCI>C<
,6HE7:GGN *>

9
C & 6C9 ,6HE7:GGN *> 6G: ABG >C8AJ9:9 L>I=I=: ,DB> / DCIGDA D6G9

- ;46 LBH JM A887
=:H: 699>I>DC6A >I:BH 6G: 6AHD C::9:9 ;DG JH>C< 6C9 6HH:B7A>C< I=: ,.DB> / DCIGDA D6G9

) 8DH<E87 4668FFBE<SF

P 6 )B@< ;4FF<F "6 1;66CF JJJ CBBH 6B@ 6468:BEL  EB@«< 6;4FF<F >&F2 |=>H>C8AJ9:BDIDGH
L=::AH DC: 76AA 86HI:&C9 761I.GN 8DCI68IH

P 6 )B@< ABB78E "4<E "< 1;6CF JJJ CBBMH 6B@ CEB7HE6 2

P H>M 54G68E<8F 1;66CF JJJ CB’BH 6B@ CEB7H66 2 .=: ,DB> 8=6HH>HAC9 8DCIGDA6G9
LDG@>I=7DI=6A@6ABCI(>" 76I1:G>HI=DJ<=L: G:8DBB:C9 G:8=6G<:67A(>" 8:AAH

JK:GK>:L *6<: D;


https://a.pololu-files.com/picture/0J7511.1200.jpg?529c41c78c1ad9da09e649bc7063dd83
https://a.pololu-files.com/picture/0J7511.1200.jpg?529c41c78c1ad9da09e649bc7063dd83
https://www.pololu.com/product/1484
https://www.pololu.com/product/1484
https://www.pololu.com/product/1484
https://www.pololu.com/product/1027
https://www.pololu.com/product/1027
https://www.pololu.com/product/1027
https://www.pololu.com/product/966
https://www.pololu.com/product/966
https://www.pololu.com/product/966
https://www.pololu.com/product/966
https://www.pololu.com/product/1952
https://www.pololu.com/product/1968
https://www.pololu.com/product/1968
https://www.pololu.com/product/1967
https://www.pololu.com/category/203/romi-chassis-kits
https://www.pololu.com/product/3542
https://www.pololu.com/product/1003

*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

FF8@57L (BBF
P HDA9:G>6&D6C9 HDA9:G.: G:8DBB:C9 DC: L>1=69?JHI67AI:BE:G61JG: 8DCIG¥@=:
4>>B / <2<64? *B?78E<A: *G4(<BA 1;66CF JJJ CBBH 6B@ CEB7H66 2

P HBG6AA *=>AA>EH H8G:L9G>K:G

P ,* 6B $<6EB 64578 1;66CF JJJ CBBH 6B@ CEB7H66 2 ID 8DCC:8l1=: 7D6G9I9D NDJG
8DBEJI:G ;DG EGD<G6BB>C< 6C9 9:7J<<>C<

&C(<BA4? GBBF
P HB6AABB HADII:9 H8G:L9G>K:G ;DG 69?JHI>C< |=: & 8DCIG6HI
P F@47 C4<E B9 C*8EF 1;66CF JJJ CBB™H 6B@ CEB7H66 2
P J<8 6HGG8E 4A7 FGE<CC8E 1;66CF JJJ CBBH 6B@ CEB7H66 2 ;DG 699>C< L>G:H ;DG E:G>E=:(C
P I6E: DG HB6AA 8A6BEH ;DG =DA9>C< E6GIH ID<:I=:G L=:C HDA9:G>C<

&CBA4? 4668FFBE<BF
3DJ B><=| 6AHD 8DCH>9:G <:II>C< |=:H: ;DG NDJG ,DB> / ,D7DI

P 6C Q 6;4E4668E#  1;66CF JJJ CBBH 6B@ CEB7H66 2

P 6 SDBE6I>7ABHE7:GGN> 'D9:A DQA:L:G >C8AJ9>C« $B78? 1;6CF IIJ CBBMH 6B@
CEB7H66 2 6C9$B78? 1;66CF  JJJ CBBH 6B@ CEB7H66 2

P FBAFBEF 1;66CF JJJ CBBH 6B@ 6468:BEL F8AFBEF2 HJ8= 6H BC(<64? 1;6CF JJJ CBBH 6B@
6468:BEL  F;4EC 7<F64A68 F8AFBEF2 DGFBAA4E E4A:8 XA78EF 1;66CF JJJ CBBH 6B@ 6468 :BEL
FBA4E E4A:8 &XA78EF2

P 6BAABGGBEF 4A7 -H@C8E J<E8F 1;6:CF JJJ CBBH 6B@ 6468:BEL  6BAA86BEF2 ;DGBDCC:8I>C<
699>I1>DC6A H:CHDGH 6C9 8DBEDC:CIH

P 76l1:GN8=6G<:G>;NDJ6G: JH>C<:8=6G<:67A76Il:G>:HH>C8I1=: ,DB> ?JHWUH:H DG9>C6G

761:G>HL: G:8DBB:C9 76H>8 8=6G<:GH-CIDL=>8=NDJHI>8@&: >C9>K>9JBAAH
6K6>A67At BDHI<:C:G6AA:8IGDC>8HDG:H=DJ<=L: 86GGNBJ8= ;6C8>:GH / -

5474768 6 ;4E:8E 7<F6;4E:8E1;66CcF JJJ CBBH 6B@ CEB7H6E6 21=6186C7: 6AHDH:9 ;DG=>H

*HCCBEG87 BCBE4A = FLFC8@F

= ,bB> [/ DCIGDAD6G9 86C 7: EGD<G6BB:9JH>C6CNDE:G6/>CHNHI:B I=61 HIEEDGIH:
G9J>CDCK>GDCB:CIl=>H>C8AJ9:#8GDHD1>C9DLH 0>HI62* L>I=-:GK>8:*68@
&>CJM 6C9 B68)-

)K:GK>:L *6<: D;


https://www.pololu.com/product/2779
https://www.pololu.com/product/2072
https://www.pololu.com/product/150
https://www.pololu.com/product/1923
https://www.pololu.com/product/356
https://www.pololu.com/product/2759
https://www.pololu.com/product/2759
https://www.pololu.com/product/2760
https://www.pololu.com/category/7/sensors
https://www.pololu.com/category/79/sharp-distance-sensors
https://www.pololu.com/category/79/sharp-distance-sensors
https://www.pololu.com/category/78/sonar-range-finders
https://www.pololu.com/category/78/sonar-range-finders
https://www.pololu.com/category/19/connectors
https://www.pololu.com/product/2588
https://www.pololu.com/product/2588

*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

BAG46(6<A - " B’BH

1: LDJA97: 9:A><=l:9ID =:6G ;GDBNDJ67DJI 6CND; NDJE&EGD?:8IBIC9 67DJI NDIJGME:G>:C8:L>I=
I=: ,DB> / DCIGDAM6G9 3DJ86C6BAG466 HF 1;6:CF  JJJ CBBH 6B@ 6BA466 9>G:8IANEDHDCDJIG
9BEH@ 1;66C 9BEH@ CBBH 6B@ 2 . :AAIHL=6] L: 9>9L:AAL=6] L: 8DJASBEGDKL=61 NDJLDJA9A>@D
H:: >C I=:;JIJG: DG 6CNI=>C< :AH: NDJ LDJA9 A>@: ID H6N

DCI68I>C< *DADAJ *6<: D;


https://www.pololu.com/contact
http://forum.pololu.com/

*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

d)B@< BAGEB? B4E7

$<6EB6BAGEB?”8E
&>@: DJIG *G4E ) CEB:E4A@@45?8 6BAGEB”8EF 1;66CF JJJ CBBH 6B@ 6468 : BEL 4 FG4E
CEB:E4@@4578 6BAEB7”8EF2  |=: ,DB> / DCIGDADG6GY9 ;:61JG:H 6C >CI:<G6l:9 /- :C67A:9
B:<6 / 0, B>8GDSDCIGD&ABIB:A 8ADS@:®BN6 EG:8>H>DC"O 8GNHI®H8>AAGIDEH

>H=: H6B: B>8GD8DCIGDH#XAGADS@:FJ:C8NJH:9 >A=: E7H<AB #8BA4E7B 1;6:CF JJJ CBBH 6B@
CEB7H66 2 6C9P<6EB 1;66CF  IIJ CBIBH 6B@ CEB7HE6 2

.=: 8DCIGDOM6GS>C8AJ9:I8 /- '>8GD 8DCC:8IDG6I 86C7: JH:9 ID8DCC:8IID 6 8DBEJI:GH
/- EDGK>66 ,* 6B $<6EB 64578 1;66CF JIJIJ CBBH 6B@ CEB7H66 2 CDI>C8AJ9:9 .=: /-
8DCC:8I>DB6C 7: JH:9 ID IG6CHB>8C9 G:8:>K: 9616 ;GDBI=: 8DBEJI:G 6C9 EGD<G6B-: 7D6G9
DK:G- .=. /- 8DCC:8I>DB6C6AHEGDK>EDL:G;D3=: B>8GD8DCIGDFZABDHID;I=: DI=:G
=6G9L6G: DC I=: 7D6G9 7JI CDI BDIDG EDL:G #866<BA ;DG BDG: 9:16>AH

.=: 8DCIGDOP6G®V .B:<6 / 8DB:H EG:AD69:9.>I=1=: G9J>CD 8DBEG6I>7A:*64E , ,*

5BB(’B478E 1;66CF JJJ CBBMH 6B@ 7B6F ! 2 L=>8=6AADLHIID 7: :6H>ANEGD<G6BB:9JH>Cd-=:
G9J>CD# DG BDG: >C;DGB6I>DC 67DJI EGD<G6BB>C< I=: ,.DB> / DCIGDA D6GS<866<BA

.=. 7D6GBAHB6H6 E>C#-* =:69:G |=6] 6AADLHID7: EGD<G6BB:9>|1=6C:MI:GC6EGD<G6BB:G
HJ8=6HDJG,* -) CEB:EA@@8E1;6CF JJJ CBBH 6B@ CEB7HE6 2 *>C D;l=: =:69:G >HC9>861:9
L>l=6 HB6AA L=>|: 9DI 6C9 =6H 6C D8I6<DC6A H=6E:

, F8E <AGBEI468

# F
.=:,DB> / DCIGDA D6G9 =6H ;>K: >C9>86IDG & H

,DB> | DCIGDA D6G9 *6<: D;


https://www.pololu.com/category/149/a-star-programmable-controllers
https://www.pololu.com/category/149/a-star-programmable-controllers
https://www.pololu.com/product/2192
https://www.pololu.com/product/2192
https://www.pololu.com/product/2188
https://www.pololu.com/product/2072
https://www.pololu.com/docs/0J66/7
https://www.pololu.com/docs/0J66/7
https://www.pololu.com/product/3170
https://a.pololu-files.com/picture/0J7509.1200.jpg?9b694e84fa333c2c83f1c34d55a1c928
https://a.pololu-files.com/picture/0J7509.1200.jpg?9b694e84fa333c2c83f1c34d55a1c928
https://a.pololu-files.com/picture/0J7519.1200.jpg?c5a1642f083ce938013fbab728f77383
https://a.pololu-files.com/picture/0J7519.1200.jpg?c5a1642f083ce938013fbab728f77383

*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

P L8”BJ JH:G& >HBDCC:8I:9ID G9J>CDP><>|8>C DG 3DJ86CIG>KI=>HE>C<: ;
> JH:GEGD<G6B 1IGA=>H& DC .=: *64E ” BBG?B478E 1;66CF JJJ CBBH 6B@
7B6F ' 2:69:HI=>H & DC 6C9 D; L=>A: >| >H L6>I>C< ;DG 6 H@:18=ID 7: AD69:9

P :E88AJH:G& >HBDCC:81:9ID G9J>CE>C DG 6C9A><=IE=:C |=: E>CGHG>K:C
BI 1=>A:!l=: 7D6GS>HGICC>C=: -I6G [ DDIAD69:@®>& EGD<G6BDBE>A:3C=:
G9J>CDCK>GDCB:CrHL>AA6H+=>H  L=:C >PHransmitting 9616 K>6=: /- 8DCC:8I>DC

P E87JH:G& >HBDCC:81:9ID G9J>CIE>C DG 6COA><=IEE:C I=: E>CGHG>K:BJI
1=>A:l=: 7D6GSHICC>C=< -I6G / DDIAD69:®@ EGD<G68DBE>A:$A=: G9J>CD
:CK>GDCB:CI >| L>AA ;A6H=I=>H & L=:Qedenting 9616 K>6 |=: /- 8DCC:8I>DC

= ,DB>/ A>7G68DCI6>CHC8I>DCH6l B6@: >1:6H>:GID 8DCIGDA 1=G:: JH:G& H H::
*866<BA AA=G:: JH:G& 8DCIGB4C:HG:6AHRB. 9616 A>C:HHDNDJL>AA:: |1=:B ;A>8@LE.C
NDJJE9G6I: I=: & =1 <G:C6C9G:9IH:G& H 6AHBI=6G#) A>C:H>I=EJH=7JIIDCHH:: 7:ADL

P 5M8 EDL:G& C:MIIDI=: EDL:GHL>I8=>C9>861:H=:C |=: 8DCIGDAA:G:8:>K>CEDL:G
;GDB I=: ,DB>W 76l1:G>:H |=: EDL:G HL>18=>C< 8>G8J>| BJHI 7: 1JGC:9 DC

P :E8BAEDL:G& DCI=: 7DIIDB:9<: D;l=: 7D6GZ:6GI=: /- 8DCC:8IDE&C9>86I:H=:C
I=:/- 7JH KDAI6<: 0/- >H EG:H:CI

" HF ; SHGECBAF

= ,DB> /  DCIGDA6G9=6H;>K:EJH=7JIIDCH6 CBJSE 5HEBA >0=: G:6GA:;I 8DGC:® E8F86
5HGBA DCI=: ;GDCG><=P<: 6C96;E88 HF8E CHF; 5HIGBAF AD86I:96ADCH=: G:6G9<: .=: JH:G
EJH=7JIIDCHA67:A:9 6C9 6G:DC G9J>CLE>C * E>C * 6COE>C *

G:HE:8I>K:ANG:HH>C< DC: D; I=:H: 7JIIDCH EJAAH |=: 6HHD8>61:9 # ) E>C ID <GDJC9 I=GDJ<= 6 G:H>HIDG

=1 |1=G:: 7JIIDCH¥) A>C:8G:6AHDH:9 ;D®I=:GEJGEDH:HE>C >H#-) DCl=: -*# >CI:G;68:E>C

6C9E>C 8DCIGDA <G:C6CI9G:9IH:G& H 6C96ANG: E>CIBG: & 9616 A>C:HAI=DJ<=
I=:H: JH:H G:FJ>GI=: E>CHD 7: 9G>K:@GNI=: 0, DG*# HA6K9:K>8:H>Cl=: 86H: D; '#-)
G:H>HID&E=: 7JIIDC8>G8J>IBHJG: I=6l |=: ,DB> / DCIGDAD6GY L>ABDI7: 96B6<:9 :K:C
>;|1=: 8DGG:HEDCO9>QUHDCH6G: EG:HH:961 I=: H6B: |>B: CDG>AA# DG&  8DBBJC>86/>DCH
7: 9>HGJEIL:9=: ;JC8I>DCHCI=: ,DB> / A>7G6IBID: 86G: D; 8DC;><JG>Ex E>CHG:69>C6C9
9:7DJC8>C< I=: 7JIIDCH 6C9 G:HIDG>C< |=: E>CH ID |1=:>G DG><>C6A HI6I:H

#

= ,DB> / DCIGDAD6GY9 =6H 6 H:l D; I=GDJ<==DA:BCl=: 8:CI:G L=:G: 6 W =:69:G 86C
7: HDA9:G:9D 8DCC:8I6C Q 6;4E4668E #  1;66CF JJJ CBBH 6B@ CEB7H66 2 DGBCNDI=:G&
L>l= |=: 8DBBDC C4E4M8? <AGBE9468 1;66CF JJJ CBBH 6B@ %8 7BIABA7 $ %

,DB> | DCIGDA D6G9 *6<: D;


https://www.pololu.com/docs/0J61/9
https://www.pololu.com/docs/0J61/9
https://www.pololu.com/product/356
https://www.pololu.com/file/download/DMC50448N-AAE-AD.pdf?file_id=0J71

*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

C79 %837 1 2 @ E9; 3DJ86C69?JHI=: & 8DCIG6HPI=I=: EDI:CI>DB:l:GDCl=: IDEG><=|
D;I=: & 8DCC:8IDG 1 : G:8DBB:C9 JH>C<6 BB HADII:9 H8G:L9G>K:G ID 69?JHI |=: 8DCIG6HI

= ,DB>/ A>7G6ENDK>9:HCS8I>DCHD 9>HEABGI6 DC6 8DCC:8I:9 & #| >H9:H><C:9 ID
<G68:;JAAMCIOA6AI:GC6IIH: D;1=: & 9616 A>C:ANDCABE6C<>CE>CHI6I:HL=:C C::9:9 ;DG&C
& 8DBB6CY9 6;:GL=>8=>IL>AA:HIDG=:B IDI=:>GEG:K>DJHI6I:H .=>H6AADLH: & 9616 A>C:H
ID 7: JH:9 ;DG DI=:G ;JC8I>DCH HJ8= 6H EJH=7JIIDC >CEJIH 6C9 & 9G>K:GH

(DI: 1=61 I=: 8DCIGOM6GR>HCDI9:H><C:9ID 6AADEZDI=6C& 6C96 ,6HE7:GGN> ID EAJ<CID-|
6l I=: H6B: I>B: "DLIK:G =6K>C6C& =:69:G HDA9:G:ID I=: 7D6GH=DIATDI>CI:G;:GL>I=
BDJCI>C< 6 ,6HE7:GGN *>

HMM8E
.= 5HMM8E 1;66CF JJJ CBBH 6B@ CEB7H66 2 >C8AJ9: 9 >I=1=: ,DB> / DCIGDAD6G9 86C 7:
HDA9:G:9>ClD=: 9:H><C6I:9 I=GDJ<==DA:AC9 JH:9 ID <:C:G6l: H>BEAHDJC9H5C9 BJH>8 N
9:;6JAl >I>H8DCC:8I:9 ID9><>1@>C L=>8=6AHDBI:GK:H6H) 6 =6GI9L6G*1' DJIEJI;GDBI=:

O,VH 7> .>B:G #NDJGAIL.:GC6I7:IL::C 9G>K>x 7JO00:E&>G><=6CIADL6I 6 <>K:CG:FJ:C8N
I=: 7J00:G.>ABGD9J8HDJC%I =61 ;G:FJ:C8N 3DJ 86CEAGNEDI:H6CI9BIH>8L>I=I=: 7JO0:@H>C<
;JC8I>DCH3=: ,DB> / A>7G6&NDJL6CI IDJH: E>C ;DGC6AI:GC6IEJGEDHNDJI86C9>H8DCC:8I
I=:7J00:G 8>G8J>1 7N 8JII>C< |=: HJG;68: BDJCI ?JBE:G C:MI ID I=: 7J00:G

$BGBE 7E<18EF 4A7 8A6B78EF
$BGBE 7E<18EF

= ,DB> / DCIGDAD6GY =6H ILD . :M6H#CHIGJB:CIH 0 BDIDGIG>K:@H6I 6G: JH:9
ID EDL:GI=: ,DB> 8=6HH>HW.D @<A< C?4F(6 -84E@BGBEF 1;66CF JJJ CBBMH 6B@ CEB7H66 2 DJG
G9J>CD E>CH 6G: JH:9 ID 8DCIGDA I=: 9G>K:GH

P <2647 CA D& 8DCIGDAH E<: ;6 @BGBE 7<E866<BA &)1 9G>K:H=: BDIDGDGL6GY
"#1" 9G>K:H >1 >C G:K:GH:
P <2647 C<A DG * 8DCIGDAH 1283 @BGBE 7<E86&<BA

P <647 C<KA D& 8DCIGDAH E<: ;6 @BGBE FC887 L>I=*1' EJAH:L>9I=BD9JA6I>DC
<:C:G6l:I97NI=: .Bi<6 /V H.>B:G

P <2647 C<A DG * 8DCIGDAH 128% @BG(BE FC887 L>I=*1'

DG BDG: >C;DGB6I>08ZDJI =1 9G>K:GHH:: =1 )- 74G64F ;886 1;66CF JJJ CBBH 6B@ %8
7BJAB4AT TEI C79 %1837 1 2 ' E9; 1 : 6AHDBI:ABA 64EE<BE 5B4E7 1;66CF JJJ CBBH 6B@ CEB7H66
2:DG I=>H 9G>K:G

.=:,DB> / A>7G6GN EGDK>9:H ;JC8I>DCH I=61 6AADL NDJ ID :6H>AN 8DCIGDA |=: BBE&XEGA H::

,DB> | DCIGDA D6G9 *6<: D;


https://www.pololu.com/file/download/DMC50448N-AAE-AD.pdf?file_id=0J71
https://www.pololu.com/product/1484
https://www.pololu.com/product/1520
https://www.pololu.com/file/download/drv8838.pdf?file_id=0J806
https://www.pololu.com/file/download/drv8838.pdf?file_id=0J806
https://www.pololu.com/product/2990
https://www.pololu.com/product/2990

*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

.=. BDID@G>K:&DCC:8I>D@%: 7GDJ<=DJIIDILD E6>GBt=:69:GH =61 6G:>CI:C9:91D>CI:G;68L>I=
I=: )B@< ABB78E "4<E "< 1;66CF JJJ CBIBH 6B@ CEB7H6G 2  E6>6G;ADL EGD;>86A: =:69:GH>H
>C8AJ9:9>I=I=: ,DB> / DCIGDA6G96C986C7: HDA9:G:¢CID>I=:Gl=: DJI:GDGCC:GDLD;
I=GDJ<= =DA:BC:68= H>9: (DI: 1=611=:H: =:69:GHBJHI 7: HDA9:G:$CID=: EDH>I>DIzdl B6I8=
|I=: B6A: =:69:G >CHI6AA:9 DC I=: :C8D9:G 7D6G9

9 H NDJG6I:G>:HGJMJI |=: KDAIG<HIJEEA>DI|=: BDID@G>K:GB1 L>AK8G:6H:
L=>8=L>AR6@: |=: BDIDGHHADL:G#| >HEDHH>7AD 688DJCI ;;DGI=>H>CNDJ&D?9:
7N BDC>IDG>Zx 7611:GNKDAI6<:H:: *86(<BA DGIH>C4=: :C8D9:GH6C9 DI=:G
H:CHDGH ID BDC>IDG I=: BDK:B:ClI D; I=: GD7DI

(HAT7EAGHES 8BA6B78EF

= ,DB> / DCIGDA6GI9>HDC;><JG: M 8DCC:8II=: FJ69G61JG:C8D9:GDJIEJIH,GDB=: ,DB>
C8D9:G*6>@%>IDI=: .B:<6 / B>8GD8DCIGDAA:GC8D9:GHB6C7: JH:9 IDIG68E: GDI6I>DC6A
HE::9 6C99>G:8I>0T; I=: GD7HAG>KL=::AH .=:N EGDK>®% G:HDAJI>DC 8DJCIHE:GG:KDAJI>DC
D;|=: BDID&=6;IL=:C 8DJCI>C%DI=:9<:H D; 7DI=8=6CC:AH.=>8=8DGG:HEDCEHEEGDM>B6I:AN
8DJCIHE:GG:KDAJI>DQ=: ,DB>WHL=::AH DGBDG:>C;DGB6I>btDJI|=; HE:8>;>86|>DUOH-=:
,DB> :C8D9:GHEA:6H:H:: 1=: )B@< A6B78E "4<E "*<c CEB7H66 C4:8 1;66CF JJJ CBBH 6B@ CEB7H66
2

+J69G6I1JG: :C8D9:G IG6CH>I>D&H D;l:C 9:1:81:9 7N BDC>IDG>CBI= :C8D9:G 8=6CC:AH>G:8IAN
"DL:K:G H>C8iG6CH>I>H=: ,DB>\H:C8D9:GH86C D88JGBI =><=,G:FJ:C8>:H H:K:G6A=DJH6C9
E:GH:8DC9 L=:C >IHBDIDGHG: GIJCC>CxI>HC:8:HH6GND JH: I=: 0,VHE>@®B=6C<: >Cl.GGJED{G
‘MI:GC6ACI:GGJEIBHG:69 |=: :C8D9:GH.D G:9J8: I=: G:FJ>G:€JB7:G D; >CIl:.GGJEFCH=: ,DB>

/ DCIGDM6G92),H ID<:I=:G 7DI=8=6CC:AlD;:68= :C8D9:G6CI98DCC:8IH=: G:HJAI>E&><C6A
ID 6C >Cl:GGJEI E>C L=>A:8=6CC:A D; :68=:C8D9:G >H 8DCC:8I:9 ID 6 CDC >CI.GGJEI E>C

P <64?C<A DG* G:69H I=: E<:z;68A6B78E /&) 87 F<zA4? JH>C< :MI:GC6A >CIl:GGJEI #(

P <64 CA DG G:69HI=: 8% BABB7SE /&)87 F<:A4 JH>CE>CB=6C<: >CI:GGJIE
* 4.

P <G4CA B6CBAD<E>C DG* G:69H I=E: ;6 BAGBTSE 6;4AAS?

P *>C*  G:69H I=: 8% BAGB7SE 6; 4AA8?

,DB> | DCIGDA D6G9 *6<: D;


https://www.pololu.com/product/3542
https://www.pololu.com/product/3542
https://www.pololu.com/product/3542

*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

Encoder | | | | | |

w— JUUULULL
channel A {/ Interrupt input
Encoder
channel B Non-interrupt input
A
B
AXOR B

=0 2),)9  H><Ce9I=: 8=6CC:A H><C@®BC7: JH:9 IDG:8DCHIGJ8L: 8=6CC:A H><C&AH>BEAN
2),>C< =B 6<6>C /&) /&) DG7DI=:C8D9:GH8=6CC:A A:69H8=6CC:A L=:C I=:
BDIDGHGDI6I>C(A=: ;DGL6G9>G:8I>DE61 >H G>H:A:;DG: G>H:BC9 ;6AAH;DG: ;6AAH=:
L6K:;DGBH>0=: 9>6<G6B7DK: LDJA97: EGD9J8:97N ;DGL6G&DI6I>DGDI: 1=61 I=>H:H8G>EI>DC
9:H><C6I:HI=: 6C9 H><C6/AH A67:A:9DCI=: 8DCIGOP6GSIH:AL=>8=EJIH >CGDCDC7DI=
H>9:H

= ,DB>/ A>7G6BEGDK>9:6EEGDEG>6CI:GGJIH:GK>8GDJI>C:AC9 ;JC8I>DCHDCG:69>C4=:
:C8D9:GH 6C9 @::E>C< IG68@ D; I=:>G 8DJICIHFB6&BA

A8E(<4? FBAFBEF

.= ,DB> [/ DCIGDM6G9>C8AJ9:BC 7D6GSC:GI>BACHDGSDCC:8I:9IDI=: .B:i<6 /V H#X
>CI:G;681=61 86C7: JH:9 >B9K6C8:9 6EEA>86I>DBEB=6H=AE>C9:[:8] 8DAA>H>EIHI:|:GB>C>C<
I=: GD7OHINDG>:Cl6I>DE:H: H:CHDGBG: E6GID; I=: -. #*$ *  1;6CF JJJ CBBH 6B@ CEB7H6E6

,DB> | DCIGDA D6G9 *6<: D;


https://www.pololu.com/product/2736

*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

2 L=>8=8DB7>C:H 6 6M>H 688:A:GDB:I:G 6C9 6M>H <NGD >CID 6 H>C<A: E68@6<:

=1 >C:GI>BACHDGH: 8DCC:81:9 IDI=: 7TD6GH#X 7IH7N9:;6JAI 7JI I=:N 86C7: 9>H8DCC:8l:IN

8JI1>C4=: HJG;68: BDICRIBE:GHA67:A:9T#/ - $BEUBCOT#/ -& $BEU&K:AH=>;:GHI>A+CID
|I=: 8DCIGOR6GHAADI=: .B:<6 / DE:G6I>Csl 0 ID8DBBJC>86I: L>I=I=: 0 H:CHDGH;
6 ,6HE7:GGN>>HEAJ<<:9>CID=: 8DCIGDR6G9>IHX E>CHG:8DCC:81:9 IDI=: 0 H>9:D;I=: 7JH

6H L:AA -1 *86G6<BA ;DG BDG: >C;DGB6I>DC 67DJI |=: ,6HE7:GGN *> >CI:G;68:

1: G:8DBB:C9 86G:;JAAKE:69>C<I=: #*$ * T4064F ;886 1;66CF JJJ CBBH 6B@ %8 7BJABAT
#*$ * C79 %1837 ! 2 " E9; IDJC9:GHI6C9 =DL I=:H: H:CHDGH LDG@ 6C9 =DL ID JH: I=:B

» <Az ;8 FBAFBEF
= ,DB>/ A>7G6GN *866BA >C8AJI:HM6BEA: EGD<G6BH6I 9:BDCHIG6I:=DL ID JH: I=:
H:CHDGH

"BJS8E

= ,bB> /[ DCIGDAD6GY9 >C8AJ9:HG6II:GNI:GB>C6BDCC:8I>DCIH6] EGDK>%88:HHID EDL:G
;GDBI=: ,DB> 8=6HH>HIM>M 76II:GNSDBE6GIB:CI 1 : G:8DBB:C9 JH>C:8=6G<:67A: (>
8:AAH.=>8=G:HJAI#XH CDB>CaRDAI6<D; 0 0 E:G8:AA 3DJ86C6AHDH: 6A@6ABAAH =>8=
LDJA9 CDB>C6AAN <>K: NIDJ

.= C:<6I>K: 7611:GNKDAI6<>HDCC:8I:9 ID I .=: EDH>I>R6II:GNKDAI6<>H):H><C6l:9- +
0 . ;29H >CII G:K:GHEGDI:8I>D&G8J6C9 |1=:C 6 EDL:GHL>I8=>C8>G8J8DCIGDAANI=: DC
7D6G9 EJH=7JIIDC DG HA>9: HL>I8= .=: DJIEJI D; |=: EDL:G HL>I8=>C< 8>G8J>| >H 9"H><C61:9

0-1 EGDK>9EDL:GIDI=: BDIDGH=GDJ<#=: DC 7D6G9 0 BDID@G>K:GHDI=: BDIDGI36C
DCAN DE:G6l: >; I=: 7611:G>:H 6G: >CHI6AA:9 6C9 |=: EDL:G HL>I8= 8>G8J>| >H DC

.= G:K:GH:EGDI:8I:9 6C9 HL>I8=:9 7611:GNKDAI6<:DC0-1 86C7: BDC>IDG:9=GDJ<=6 KDAI6<:

9>K>9:36] >HBDCC:81:9 ID4A4B: C<A * 7N9:;:6JAI .=: 9>K>9:BJIEJIH6 KDAI6<i=61 >HFJ6A

IDDC: I=>G®D; I=: 7611:GNKDAI6<:L=>8=L>AA H6;:AN/:ADL I=: .Bi<6 /V  HB6M>BJB 6C6AD<
>CEJKDAI6<D; 0 6HADC8HI=: 76l:GNKDAI6<>HA:HH=6C 0 I=DJ<=I=: B6M>BJB KDAI6<;DG
I=: 7TD6GSHHI>AAB>1:D O7NI=: , O BDID@G>K:G=: readBatteryMillivolts() :JC8I>DC
>0d=: ,DB>/ A>7G68AC7: JH:9 ID9:I:GB>C: I=: 76l:GNKDAI6<;GDBI=>H5:69>C<=: HJG;68:

BDJCI ?JBE:GA67:A:9T .&0U 86C7: 8J1 ID9>H8DCC:8+: KDAI6<9>K>9:8C9;G:: I=: E>CDG
DI=:G JH:H

"BJS8E FJ<G6; 6<E6H<SG

= ,DB> [/ DCIGDM6G9JH:H I=: E6I:Cl:9 A6I8=>C3>G8JxDBl=: "B?B?H CHF ; 5H6(BA CBJS8E
FJ<EG6; 1;66CF JJIJ CBBH 6B@ CEB7H66 2 L=>8=EGDK>9:6l HDA>9 HIGEDL:G HL>I8=;DGAG\NDJG5D7DI

,DB> | DCIGDA D6G9 *6<: D;


https://www.pololu.com/product/2736
https://www.pololu.com/file/download/LSM6DS33.pdf?file_id=0J1087
https://www.pololu.com/file/download/LSM6DS33.pdf?file_id=0J1087
https://www.pololu.com/product/2808
https://www.pololu.com/product/2808

*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

8DCIGDAAM=I=: DC 7D6GRJH=7JIIDC N 9:;6JAl I=>HEJH=7JIID@6C7: JH:9 IDID<<AEDL:G DC:
EJH=IJGCHDCEDL:G6C9 6CDI=:GJGCEID; Al:GC6I>K:ABIH:E6G6]:EIJH=7JIIDGB6C7: 8DCC:8I:9
IDI=: *_) 6C9*"_.) E>CHCI9JIH:9 >CHI:69 'JAI>EA:EJH=7JIIDCH6C 7: L>G:9>CE6G6AARG
BJAI>EADCIGED>CIHCI:68= D;l=: E6G6AAIH=7JIIDCH>C8AJ9>Gx DC: DCl=: 7D6GS>IH:AL>AA
7: 67A:ID1JGA=: HL>I8=DCD@D; +;8 7466 ;<A: 6<E6HG CSEIBE@QF FB@8 5HBA 785BHAGA: 5HG
CHF ; 5HGGBAF J<; 8K68FF<18 5BHAG<A: F8I8E4? @F @c<: ;6 ABG IHABKBA J87 J<; <6

.J DG EGDE:&JH=7JIIDCDE:G61>D3=: 7D6GHVHA>9HL>I8=H=DJAY: A:l >C>IH&99
EDH>I>DEA>9>Ck=: HL>I8-D I=: )C EDH>I>DEAB6JH: |I=: 7D6GEDL:GID A618=DC
6C9I=: HL>I8=BJHI 7: G:IJGC:9IDI=: ); ; EDH>I>DCDG: I=: 7D6G®B6C7: 1IJGC:9D;
L>I=I=: EJH=7JIIDC

AL:GC6I>K:AlD 9>H67A=: EJH=7JIIDCNDJ86C8JI I=: 7JIIDC?JBE:GA67:A:9 (A 1@C I=>HG6CH;:GH
8DCIGIDAI=: 7D6GHEDL:GIDI=: DC 7D6GBIA>RIL>I18=>CHI:69 H:E6G6I:HA>DGD<<AHL>18-86C
7:8DCC:8I:9ID I=: + E>C6C9 JH:9 >CHI:69

.= EDL:GHL>I8=8>G8J8AHD;:GHH:K:G6/AI:GC6I:EJH=7JIIDCBDCC:8I>DOEI>DCH6I G:HIJAC
EJH= DC DCANEJH= D; DCARE:G6I>D6C9699>I>DCBEEJIHC67A: ;JGI=:EDL:G8DCIGD¥EI>DCA+@:
6AADL>CIG&D70DIIGM; >IDLCEDL:G .=:H: 69K6C8:9 8DCIGI¥EI>D03G: 6K6>A67AGDI<+=:
7J1IDC 8DCC:81>DC E>CH 6C9 ;DJG 8DCIGDA >CEJIH

,DB> | DCIGDA D6G9 *6<: D;



*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

" % 8FBE<CBA

DCC:8l I=GDJ<=BDB:CI6GNHL>I8=ID E>CT*1,U ;DGHI6CI96GEIH= DEIH=D;
DE:G6I>DC DCC:8I I=GDJ<=BDB:CI6GN HL>18=ID <GDJC9 ;DG DC DCAN DE:G6I1>DC

DCC:8l 1=GDJ<=BDB:CI6GNHL>I18=ID E>CT*1,U ;DGHI6C96GEIH= DEIH=D;

*1
' DE:G6I1>DC

=><=EJAH: 0 DCI=>HE>Q@JGCHBCI=: HL>I8-8>G8Jlhis pin only functions when
pushbutton operation is enabled (i.e. the button jumper has not been cut).

X

=><=EJAH: 0 DCI=>HE>QJGCHD; I=: HL>I8=8>G8J>lk 6AADL>G<EDL:G:9
) 9:K>8: IDH=JID; >IFDLCEDL:G This pin only functions when pushbutton operation
is enabled.

1>1= EJH=7JIIDME:G6I>DC67A:9 I=>HE>®>G:8IANI:GB>C:HI=: HI6l: D;I=: HL>I8=
8>G8J>| =><=EJAH: 0 DCI=>H=>QJGCHDCI=: HL>I8=6 ADLEJAH:: < 9G>K>Ck
I=: E>QADLL>|=6 B>8GD8DCIGDARAEII A>CD@EJH=>C8 7JIIDC8DCC:8I:9 ;GDBI=>H
E>AD <GDJC9IJGCHE: HL>I8D; &:6K: I=>HE>®>H8DCC:8l:DGAD6I>A<=:C CDI
IGN>QBR H:I I=: HL>I8=HI6l: (DI: =6l I=>HE>@H=DJAZDI7: 9G>K:E><=6| |=: H6B:
[>B: 1= T) UE>C >H 9G>K:C =><=

1>|= EJH=7JIIDME:G6I>D&>H67A:97JIIDC ?JBE:G8JI |=>HE>@BDCIGDAH HI6l: D;
I=: HL>I8=8>G8J9G>K>ERDUJGCH=: HL>I8-DC L=>AA:II>C%[AD6GIJGCH=: HL>I8=
D; DCC:8l 1=GDJ<HA>IDAD<<AHL>I84D <GDJCDDCD; DE:G6I>D&:6K: I=>H
E>C>H8DCC:8l:DGADG6I>CHCEEGDE:GIH=7JIIDCDE:G61>DQ : G:8DBB:C9 DCAN
K:G 9G>K>EHE>@ADLIDR\:6K>Cx= AD6I>Cl>HE>EH=DJABBIBE 7: 9G>K:E><H =>A:
[=: HA>9: HL>I8= >H >C I=: T)CU EDH>I>DC

- 4A7 — E8:H?4G0BEF

0-1 HJEEA>HDL:GID6 0 G:<JA6IDG=DH: DJIEJI >H:H><C6l:9 -) .= 76l:GNKDAI6<>H
G:<JA6I:9ID 0 7N6C™ " HL>I8=>C#&I8@8DCK:Gl:BAI=DJ<d=: G:<JAGIDEH:ALDG@k>I=
>CEJKDAI6<:HEID 0 I=: BDID®@G>K:G%B¥+: 8DCIGODR6GHB6M>BJIB >CEJKDAI6<ID 0
1=:C 6K6>A67A0,! >H<:C:G6AANH:9 ID HIEEAND<>BDL:G;DA@=: .B:i<6 / BDID@G>K:GH
6C9:C8D9:GH.=: G:HID;I=: G:<JA6IDB68=>:K67ADJIEJI8IGG:CL=>8=9:E:C9H DC>CEJKDAI6<:
6C96B7>:CI8DC9>I>D@8C7: JH:9 IDEDL:GDI=:G9:K>8:H I=>H86C>C8AJ%BC61168=9 ,6HE7:GGN
*> | =>8=INE>86A%B6LH6 ;L =JC9G:9B>AA>6BEKC9:G INE>863DC9>I>DCHE ID D; 8JGG:CHH
6K6>A67GDB=: 0,! DJIEJI 1 : 6AHB6@: 6 FG4A74BA8 E8 - H?46BE 1;66CF  JJJ CBBH 6B@ CEB7H66
2 76H:9 DC I=>H >CI:<G61:9 8>G8J>I

= G:<JAGIDGIIG:H 6C DE:C 9G6>EDL:G<DD9DJIEJI = L=>8=G:FJ>G:l8C :MI:GC6A
EJAAJE! 9G>K:ADLL=:C I=: 0 G:<JAGIDKEDJIEJIKDAI6<;6AAHADL 6GDJC9 D;I=: CDB>C6A
KDAI6<6C97:8DB:H =><=>BE:96C8L=:C I=: DJIEJIKDAI6<G>H:6l/DK: 6GDJC9 = G:<JAGIDG

,DB> | DCIGDA D6G9 *6<: D;


https://www.pololu.com/product/2858
https://www.pololu.com/product/2858

*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

8>G8JRICI=: ,DB> / DCIGDAD6G9 86C 7: 9>H67A:IN 9G>K>C=< G:<JA6IDE=JI9DLCE>C
) * % =><=|=>H>A26JH: 0 AD<3BDL:G;DG=: 8DCIGDR6GID7: HDJIJG8:9GDB- >CHI:69
>: > >H 6K6>A67A:

.= ,bB> [/ DCIGDAM6GI96AHBDCI6>CH 0 &) =61 9G6LH>IHEDL:G;GDBI=: DJIEJID;I=:
AD<>BDL:GH:A:81>D8>G8J$IH8G>7:97:ADL .=: DJIEJID;I=: 0 G:<JA6ID&G9:H><C6l:9 - 6C9
>H JH:9 ID HIEEAN I=: DC 7D6G9 >C:GI>6A H:CHDGH 6C9 A:K:A H=>;1:GH

#B <6 CBJS8E F8?86(<BA

= ,DB> [/ DCIGDAD6GY9M EDL:G H:A:8I>D@B>G8JIH:H I=: +** CBJ8E @H<C?8K8E
1;66CF  JJJ CB’BH 6B@ CEB7H66 2 ;GDB .:M6H #CHIGJB:CIHD 8=DDH: L=:I=-=G >IH 0 HJEEAN
9:H><C61:9 - >HHDJG8:9GDH/- DG3=: 761:G>:HK>8=: 0 G:<JAGIDGE&67A>Ck=: 8DCIGDR6G9

ID H6;:AN6C9O H:6BA:HHANG6CH>I>DX.::C I=B .= .*- >HBDC;><JG: D H:A:81 G:<JA6I:9
7611:GNEDL:G 0, ! JCA:HHE: G:<JAGIDQJIEJI;6AAHADL67DJI 0 #;I=>H6EE:CH >IL>AAA:8I
I=: =><=:@; |=: ILD HDJG8:H_.=>8=L>AME>86AANI=: /- 0 7JHKDAI6<>;l=: 8DCIGOP6GSH
8DCC:8I1:9 1D /-

DCH:FJ.CIANL=:C I=: ,DB> / DCIGDA6G9>HDCC:8I:9 ID6 8DBEJI:GK>6- >IL>AB:8:>K:

0 AD<>BDL:G:K:C L=:C I=: EDL:GHL>I8=HD; .=>H86C7. JH:;JA>NDJL6CI ID JEAD6DG:HI 6
EGD<G6B>1=DJI9G6L>CEDL:G;GDB=: 76l.G>:H6C9L>I=DJIDE:G6I>Ck: BDIDGH?I>HH6;: ID=6K:
/- 8DCC:8I:9 6C9 76II:GN EDL:G HL>I8=:9 DC 6l |=: H6B: I>B:

.= 8JGG:CIANA:8I:9 HDJG8>H>C9>86l:INI=: *+ + E>CI=>HE>CH5C DE:C 9G6>0DJIEJI [=6] >H
ADL>;l=: :MI:GC6ADL:GHDJG8>HH:A:81:9 6C9 =><=>BE:96C8:>;|=: /- HIJEEANHH:A81:9 .=

8JGG:CA>BB; I=: .*- >HH:| ID 67DJI CDB>C6AADGBDG: >C;:DGB6I>bTDJI I=: EDL:G
BJAI>EA:M:B:: |=. +** T464F ;886 1;66CF JJJ CBBH 6B@ %8 7BIABAT GCF 4C79 %837 1 2
' E9;

= 0 DJIEJI D; I=: H:A:8I>DC8>G8J=tHJH:9 ID HIJEEAN=: 8DCIGDAD6GH .B:<6 /

B>8GD8DCIGDARGEDL:G;DG=: , 0 BDID®@G>K:GELCOI=: :C8D9:GH>I6AHDEI>DC6AAN.:GH
6C 61168=:9 ,6HE7:GGN *>

)4FC58EEL "< CBJS8E

N 9:;6JAI I=: 8DCIGOP6GI>ABGDK>EDL:G;GDB>IHO A>CID 6C 61168=:9 ,6HE7:GGN> #Cl=>H
H>1J6I>DC: G:8DBB:C9 HL>I8=>CBCI=: EDL:G8>G8J+DI=6I |=: ,6HE7:GGN> G:8:>K:HEDL:G
;GDBI=: 7611:G>:H=GDJ<4=: 8DCIGDR6GHDC 7D6GHBIL>18=>03:<JAGID@\I.GC6I>K:ANDJ86C JH:

6 ,* J47” CBJS8E 474CG8E 1;66CF JJJ CBBH 6B@ CEB7H66 2 ID HIEEARDL:G |I=GDJ<4=: 8DCIGDA
7D6G®V/-  8DCC:8IDGBAI=DJ<%: =6K: HDB:I>B:HD7H:GK:9 0, 7GDLC DJG:H:IHD88JGG>IG=C

6 7D6GEDL:GH=: ,6HE7:GGN>|=>H 6N INE>863DBEJI:G/- EDGB><=ICDI7: 67A:IDHJEEAN
:CDJ<=8JGG:CI ID EGDE:GAN EDL:G I=: ,DB> / DCIGDA D6G9 6C9 6C 61168=:9 ,6HE7:GGN *>

,DB> | DCIGDA D6G9 *6<: D;


https://www.pololu.com/product/2596
https://www.pololu.com/product/2596
https://www.pololu.com/file/download/tps2113a.pdf?file_id=0J771
https://www.pololu.com/product/1459

*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

*DL:G EGDK>9:D I=: ,6HE7:GGN> 86C7: HL>I8=:9D; 7N9G>K>C= ,6HE7:GGN> H=JI9DLCE>C
>"* %ID 0

C >9:6/>D9:8>G8JBLCI=: 8DCIGDR6GB6@:H>IH6;: ID=6K: 6 9>;:G:Cl| EDL:GHJEEA8DCC:8I:9 ID
I=: ,6HE7:GGN> ;:DGM6BEA: 1=GDJ<%=: ,6HE7:GGN>W/- '>8GD G:8:EI68A: L=>A:l=: 8DCIGDA
7D6GSHBDCC:81:9 6C9EDL:G:9 #CDI=:GLDG9H>I>HH6;: ID=6K: 6CN8DB7>C6|>07, SDCIGDR6G9

/- EDL:G 761:GNEDL:G 6C9 ,6HE7:GGN> /- EDL:G8DCC:8I:9 IDI=: HNHI:B =1 )* - E>C
EGDK>9%$+G:8688:HHID I=: ,6HE7:GGN>Y1 0 A>C.L=>8=L>AINE>86A%DB. ;GDBI=: =><=:D;I=:
ILD EDL:G HDJG8:H .=: 0 DJIEJI D; I=: ,6HE7:GGN *> >H 6 AHD B69: 6K6>A67A: DX"I=- E>C

(DI: 1=61 I=: 9>D9:8>G8JEG:K:CIHEDL:G;GDB7:>C<H=6G:9>0=: G:K:GH:9>G:8I>DG: ,6HE7:GGN
*> 86CCDI HIEEAN AD<>8 EDL:G ID I=: 8DCIGDA 7D6G9 I=GDJ<=1=; E>C 8DCC:8IDG

"BJS8E 7<FGE<SHG<BA

P - +>HDCC:8I:9IDI=: 7611:GN8DCI68IA67:A:9 + 6CI9EGDK>96419>G:88DCC:8I>DID
I=: 7611:GN HJEEAN

-) " EGDK>9:H 688:HH ID I=: 7611:GN KDAI6<: 6;1:G G:K:GH: KDAI6<: EGDI:8I>DC

P
P —*_ >H I=: 76l1:GN KDAI6<: 6;1:G G:K:GH: EGDI:8I1>DC 6C9 I=: EDL:G HL>I8= 8>G8J>I|
P-) >H |=: DJIEJI D; I=: DC 7D6G90 G:<JAGIDG

P

- >H=: DJIEJID;I=: *- EDL:GBJAI>EA:M&8G8Jb+>8=>HDCC:81:9 1D 0, ! 7N
9:;6JAlI 7JIHL>I8=:HID 0/- EDL:G >;0,!>H IDD ADL

P - >HI=:DJIEJID;I=: 0&)G:<JAGIDG
-1 *86KBA ;DG 6 9>6<G6B D; I=: 7D6B&EDL:G 9>HIG>7JI1>DC 7JH:H 6C9 688:HH ED>CIH

KC4AF<BA 4E84F

= ,DB> [/ DCIGDAD6G9 =6H H:K:G6AME6CH>DEG:6H EG>B6GAN=G:: <GDJEHK:6G I=:
;GDCA:;l 6C9 B>99A:6C9 768@G><={9<:H |=6] 7G:6@DJI 6AM; |=: <:C:G6A EJGEDH{) A>C:H
;GDBI=: .B:<6 / B>8GDS8DCIGDA®E3=: ,6HE7:GGN> .=: 7D6GBAHIEGDK>9:688:HH ID
K6G>DJEDL:G >CEJIHDJIEJIH 6C9 8DCIGDA>CH6C9 >IB6@:H6 ;;L HI6C9 6ADC7JH:H 6K6>A67A:
ID =:AENDJB6@: 8DCC:8I>DCk+:  ;:DAADL>@x6<G6BE9:CI>;N=: AD86I>DCHI=:H: E>CHCI I=:
=6GI9L6G:6HHD8>61:9.>1=1=B [=:N 6G: 6AHBK6>A67KH 6 CE<AG4578 * 1;66CF  JJJ CBBH 6B@
998 7BJABAT EB@< H 6BAGEB? 5B4E7 C<ABHG CBJISE C79 %837 1 2! E9; DGBDG:>C;DGB6I>btDJI
I=: .B:<6 / B>8GD8DCIGDAA:G 6C9 >IH E:G>E=:G6AH H:: HB:B/<6 / 9D8JIB:CI6I>DC

,DB> | DCIGDA D6G9 *6<: D;


https://www.pololu.com/file/download/romi-32u4-control-board-pinout-power.pdf?file_id=0J1261
https://www.pololu.com/file/download/romi-32u4-control-board-pinout-power.pdf?file_id=0J1261

*DADAJ ,.DB> / DCIGDA D6G9 /H:GH 1J>9: Q S *DADAJ DGEDG6I>DC

L d =

[ =

.- L5 |

5 —ie 9 =
a0 O e O =
=l 1Heecoco o o
80 fagssocco o

- |m_ O
20 spofte 1T ™a 800
gazr 0200 oe b x

I o oo o (=]
ooo 20
oo o 2
15 3
oo 80 e
oo
oo

000000000

Pinout diagram of the Romi 32U4 Control Board (ATmega32U4 pinout, peripherals, and board
power control).
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Power distribution diagram of the Romi 32U4 Control Board.
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Raspberry Pi robot using the A-Star 32U4 Robot Controller.
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8DCC:8IDM®I=: 7D6GHBCII=: B6A: 8DCC:8IDM®I=: & >NDJI9DCDI=6K: HDB: E6GI>8JA6
G:6HDC ;DG 9D>C< >| |=: DI=:G L6N

&CBA4? #; NDJ EAGC ID 8DCC:8I DI=:G =:69:GH DG L>G:H 8DCH>9:G HDA9:G>C< |=B C

HH:B7A>C< |=: ,DB> / DCIGDA D6G9 *6<: D;


https://www.pololu.com/product/3542
https://www.pololu.com/product/3542
https://www.pololu.com/product/356
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I=: 8=6HH>E>I=NDJGIDA9:G>E&DC-: 8DCIGOR6GBJIHI 7: G:BDK:9 ;GDBI=: 8=6HH>H;DG: |=:
:C8D9:G =:69:GH 86C 7: HDA9:G:9 >C

.= ;DJGr611:GN8DCI68I:GB>C6AHEDIAY: HDA9:G:9D I=: 8DCIGOBR6GAHIGEE >>HBDJICI:9 DCI=:
8=6HH>BH9:H8G>7:>0=: 8=6HH>6HH:B7AN-CHIGJ8I>D&8BU L>AA 67A:ID G:BDK: |I=: 7D6GHC9
7611:GN 8DCI68IH ;GDB |=: 8=6HH>H 6H 6 H>C<A: E>:8: 6;:G HDA9:G>C<

FF8@5XA: 6;8 6;4FF<F

)C8: I=: I=GDJ<==DASDBEDC:CIH6G: HDA9:G:4D I=: ,DB> / DCIGDAD6GY EA:6H: ;DAADL
I=: <AFCEH6G<BAF 1;66CF JJJ CBBH 6B@ 7B6F ! 2 <>K:C>Cl=: "BBH )B@< ;4FF<F ,F8EPF H<78
1;66CF JJJ CBBH 6B@ 7B6F ! 2 ID ;>C>HBHH:B7A>C=: 8=6HH>HBDJCI>C<=: 8DCIGDMI6G9I 6C9
HDA9:G>C< >C I=: 761:GN 8DCI68IH
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https://a.pololu-files.com/picture/0J7512.1200.png?87f5fec52b8bcb75f8bc48fb1ebdd9ba
https://a.pololu-files.com/picture/0J7512.1200.png?87f5fec52b8bcb75f8bc48fb1ebdd9ba
https://www.pololu.com/docs/0J68/4
https://www.pololu.com/docs/0J68
https://www.pololu.com/docs/0J68
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"EB:EA@@<A: (6;8 )B@< , BAGEB? B4E7

= ,DB> / DCIGDAD6G9 >HI:H><C:9ID 7: EGD<G6BB:9DK:G/- ;GDBI=:  E7H<AB

1;66C  4E7H<AB 66 8A $4A *B%J4E82 #186C 7: EGD<G6BB:9GDB1>C9DLH &>CJM6C9'68 )- 2 .=
.B:i<6 / DCI=: 8DCIGDAM6G98DB:H EG:AD69:9L>I=|=: H6B: /- 7DDIADG9:GH I=:

*G4E , 94@<L 1;6CF JJJ CBBH 6B@ 6468 : BEL 4 FG4E CEB:E4@@4578 6BAGEBY8EFR2 D; <:C:G6A EJGEDH:

EGD<G6BB67A:.B:<6 / 7D6GOH=: ;DAADL>E8I>DCH>AAAENDJ<:I HI6GI:9EGD<G6BB>C<
NDJG ,DB> / DCIGDA D6G9

AFG47<A: _<A7BJIF 7EI8EF

.\J #NDJJH: 1>C9DLH2* NDJL>A®::9 ID=6K: :>I=:G-:GK>8:*68@ DGDI;>Mx%
>CHIGAATYDG: >CHIGAAEE< -16G 9G>K:GHDB: JH:GH.=D >CHI6AA:®S: =DI;>M6K:
G:EDGI:EGD7A:BHE:6I L:G: HDAK:INIE<G69>0D-:GK>8:*68@ HDL: G:8DBB:C9
-.GK>8: *68@ DK:G I=: =DI;>M

;DG: NDJBDCC:8INDJGDADAJI6G / D&CDI=:D; DIG / ;6B>AID; 7D6GOHD 6 8DBEJI:G
GJCC>C< ">8GDHD;!| 1>C9DLH NDJ H=DJA9 >CHI6AA >IH 9G>K:GH

DLCADG9 I=: *64E - <A7BJIF E<I8EF  1;66CF JJJ CBBH 6B@ %’8 7BIAB47 4 FG4E
JA7TBIF WC 9837 1 2 @ O>E6C9:MIG68I=: 4#* ;>AID6 I:BEDG6GNDA9:®CNDJIG
8DBEJI:G .=:H: ;>A:8G:6AHBK6>A67A0=: TI9G>K:@#G:8IDGBIDB=:  *64E EBCBFBEL
BA <« HS51;6CF :<;H5 6B@ CBBH 4 FG4E2

)E:C I=: T6 HI6G L>C9DLHU ;DA9%3=| 8A>8@ DC T6 HIBG 6C9 H:A:8] THCHIGAAU

¥  a-starinf
Edpololu.ce Open
Install

Print

Open with [

Send to »

1>CODLHL>ABH@NDJL=:I=:G NDJL6CI ID>CHI6KA 9G>K:GIA>8@#CHI6ATIDLH
6C9 0 >HI6 DG T DCI>CJ: CNL6NU 1>CO9DLH 2*
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http://arduino.cc/en/Main/Software
http://arduino.cc/en/Main/Software
https://www.pololu.com/category/149/a-star-programmable-controllers
https://www.pololu.com/category/149/a-star-programmable-controllers
https://www.pololu.com/file/download/a-star-windows-1.3.0.0.zip?file_id=0J1240
https://www.pololu.com/file/download/a-star-windows-1.3.0.0.zip?file_id=0J1240
https://github.com/pololu/a-star
https://github.com/pololu/a-star
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Would you like to install this device software?

Mame: Polelu A-5Star Drivers
- Publisher: Pololu Corporation

[ Ahways trust software from "Pololu Corporation”. Install | | Don't Install

'@' You should only install driver software from publishers you trust. How can | decide
which device software is safe to install?

1>CODLHL>ABDII:AADJIL=:C |=: >CHI6AAGI>EBDBEA:Il: 7JI >IH=DJAY: 9DC: 6;1:G6 ;L
H:8DC9H

-<A7BJIF _<A7BJIF  _<A7BJF 4A7 _<A7BJF —<F04 HF8EF ;I:G >CHI6AAERC<OG>K:GNDJG
8DBEJI:GH=DJABJIDB6I>86AANSD<C>Q=: 9:K>8: L=:C NDJ8DCC:8I>IK>6- (D ;JGI=:&8I>DC
;GDBNDJ>HG:FJ>G:9'DL:K:G |=: ;>GH#B: NDJBDCC:8I6C -16G 9:K>8: IDNDJBDBEJI:G 1>C9DLH
L>AB@: H:K:G6AH:8DCIHID G:8D<C>0=: 9:K>8: 6C9 8DC;><JG>IH:AEGDE:GAN ;>GHPB: NDJ
EGD<G6B: 9:K>8: 1>CI9DLHL>A8x6>C6@:H:K:G6A:8DCOHD G:8D<C>0=: -16G /-  7DDIADG9:G
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G:8D<C>0=: 9:K>8: 6C91=: 7DDIAD69:§NDJ8DCC:8II=: 7D6GID 6CDI=:G- EDGI=6I >I=6HCDI
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_<A7BJIF /" HF8EF ;I:G >CHIGAAERCOG>K:GNDJL>AB::9 ID;DAADHIIEHS ;DG68= C:.L -16G
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IDEGD<G6B: 9:K>8: >MG9:MDB6@: 1>CIDLHG:8D<C>0=: 7DDIAD69:6C9L=:C NDJ8DCC:8II=:
9:K>8: ID 6 93;G:Cl /- EDGI I=61 > =6H CDI 7::C 8DCC:8I:9 ID 7:;DG:

DCC:8I I=: 9:K>8: ID NDJG 8DBEJI:@&# /- EDGI

1=:C I=: TDJCO(L "6GIL6G: 1>06GIUHD>HEAGN:®:A:8I T(D CDII=>H>B:UBCY 8A>8€
T(MIU

)C |=: H:8DCOH8G:CD;I=: TDJCIO(L "6G9L6G: 1>O6GIUH:A:8] THCHIGIKA HD;ILE6G:
6JIDB6I>86AANU 6C9 8A>8@ T(:MIU

1>C9DLH2* L>AR6GCNDJ6<6>CI=6l |I=: 9G>K:66H CDI7::C [|:HI:9 7N '>8GDHD;6C9
G:8DBB:C9 I=61 NDJ HIDE I=: >CHI6AA6I>DC A>8@ T DCI>CJ: CNL6NU

1=:C NDJ =6K: ;>C>H=:9 I=: T DJC9 (:L "6G9L6G: 1>06G9U 8A>8@ T >C>H=U

*GD<G6BB>C< |=: ,.DB> / DCIGDA D6G9 *6<: D;
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-16G JH>C4=: 9:;6JAl 1>CODLHH:G>@G>K:GH7H:GC; 6C9 >IL>A>HEABN  -:G>6A:K>8:U 6H
I=: C6B: ;DG=: EDGIl=: EDGL>AAI>AA JH67A: 7J1 >IL>AA =6GAD l:AA>I>H=: G><#C: 7:86JH:
D;I=: <:C:G>8C6B: H=DLC>(=: :K>8: '6C6<:G 1: G:8DBB:C9 ;>M>Q=: C6B:H >(=: :K>8:
'6C6<:G 7N G><=| BA>8@*C88= T/- -:G>6A:K>8:U :CIGNH:A:8I>CJ/E96I: G>K:GD;IL6G:RU
6C91=:C H:A:8I1>CJ-:6G8=6JIDB6I>86AANIE6I:9 9G>KIED;IL6G:UL>CIDLHH=DJAS>CI=: 9G>K:GH
NDJ 6AG:69N >CHI6AA:9 L=>8=8DCI6>C I=: 8DGG:8I C6B: ;DG I=: EDGI

#:NDJ6G:JH>C4>C9DLH DQ\6I:GBC98=DDH.CDIID>CHI6IKA 9G>K:GlH: -16G L>AAI>AAJHG7A:
.DLAA=>8=T/- -:G>6AK>8:U>NDJGK>8: '6C6<:G >H=: -16G 9DJ7A: 8A>&x@:68= DC: 6C9
ADD@I=: T"6GOL6GH#IHHGDE:GIN=: T :I6>AHI67 C -16G GICC>GH@:I8+>A#6K: |=: # uUSB\
VID_1FFB&PID_2300&MI_00 L=>A6C -I6G >C/DDIAD69:BD9: L>A#6K: |I=: # USB\VID_1FFB&PID_0101

#NDJL6CI ID8=6C<: I=: ) EDGCJB7:GH6HH><C:®DNDJG-16G NDJ86CO9DHDIH>C4=: :K>8:
'6C6<:G DJ7A: 8A>8@ ) EDGID DE:C>IHEGDE:GI>96AD$6C98A>8@ T 9K6C8:9RU 7JIIDC>C
|I=: T*DGI -:II>C<HU 167

"EB:E4@@<A: HFA: 6;8 E7H<AB

NG / :6B>AN; 7D6G9B6C7: EGD<G6BB:9GDB=: 0 B b

EDEJA6GS9J>CD>Cl:<G61:99:K:ADEB:C| :CK>GDCB:CI _
4 = G9J>CH >Hs8GDHH EA6I:DBB.CHDJIGS: |~ B - — :
6EEA>86I>B6I >CI:<G6I:H6  8D9: :9>IDGI=: I(/

8DBE>A:BCY9 6 EGD<G6BEADG9JI>A>IND <:l

HI6GI:9OEGD<G6BB>MDI®:K>8: L>I=1=: G9J>C[#
K:GH>DC DG A6l:G ;DAADL I=:H: HI:EH

DLCADG69I=: G9J>CD* ;GDB=: E7H<AB BJAB47
C4:8 1;66C 4E7HAB 66 8A $4A *B%JI4E82 >CHIGARECIO HIGGI
>|

P ing the A-Star 32U4 fi th
4C 1=: GOI>CD#  DEC I== a8 B:CJ e e e

1>C9DLH&>CIMD@=: E7H<AB B:CJ B68)-
6C9 H:A:8I T*G:;:G:C8:HU

#A=: *G:;:G:C8:H 9>6AD%C9=: T 99>I>DCaR6GIH6CH<:G /,&HU [:MI 7DM=><=A><=[:8C

*GD<G6BB>C< |=: ,.DB> / DCIGDA D6G9 *6<: D;


https://a.pololu-files.com/picture/0J5280.1200.png?bf69c3b4670a3fb8177e28384e777540
https://a.pololu-files.com/picture/0J5280.1200.png?bf69c3b4670a3fb8177e28384e777540
http://arduino.cc/en/Main/Software
http://arduino.cc/en/Main/Software
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I=: E>8IJG: 7:ADL DEN 6C9 E6HI: |=: ;DAADL>C< /,& >CID |=>H 7DM
;G6CF  %?8F CB’BH 6B@ 4E7H<AB C46>4:83CB?’BH3<A78K =FBA
#:1=:G: 6G:6AG:690I=:G/,&H >0=: 7DMNDJ86C:>|=:G699 |I=>HDC: H:E6G6I:97N6 8DBB6

BE 8A>8i@ 7JIIDCC:MIIDI=: 7DMD DE:C 6C >CEJP>6ADk=:G: NDJ86C699 I=: /,& DC6
C:L A>C:

Preferences o

Settings  Network

Sketchbook location:

C:\Users'kevin\Documents\Arduinoy Browse
Editor language: System Default «w | (requires restart of Arduino)

Editor font size: 12

Interface scale: Automatic | 100 5 % (requires restart of Arduino)

Show verbose output during: [_] compilation [_] upload

Compiler warnings: MNone  «

[] Display line numbers

[[] Enable Code Folding

Verify code after upload

[[J Use external editor

Check for updates on startup

Update sketch files to new extension on save {.pde -= .ino)
Save when verifying or uploading

Additional Boards Manager URLs: |hitps://files. pololu. comfarduino/package _pololu_index.json i

Maore preferences can be edited directly in the iﬂe
C:\Usersikevin\AppDataiLocal\Arduine 15%preferences, tut

(edit only when Arduina is not running)

oK Cancel

Adding a Boards Manager index for Pololu boards in the Arduino IDEQs Preferences dialog.

A>8@ I=: T)%U 7JIIDC ID 8ADH: I=: *G:;:G:C8:H 9>6AD<
#C |=:+BBF B4E7 B:CJ H:A:81 T D6G9H '6C6<:GRU 6l I=: IDE D; I=: B:CJ

*GD<G6BB>C< |=: ,.DB> / DCIGDA D6G9 *6<: D;
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#C |=: D6GYH '6C6<:G 9>6AD< H:6G8= ;DG T*DADAJ -16G DCIGDAA:GHU
-:A:8l I1=: T*DADAJ -16G DCIGDAA:GHU :CIGN >C I=: A>HI 6C9 8A>8@ |=: T#CHI6AAU 7JI
;1:G 1=: >CHI6AABI>DC ;>C>H=:H 8A>8@ |I=: T ADH:U 7JIIDC ID 8ADH: |=: D6G9H '6C6<:G

#Cl=: +BBF B4E7 B:CJ H:A:8l1=: T*DADAJI6G /U :CIGN#;NDJ9D CDIH:: NDJG
9:K>8: A>HI:9 >C |=: D6G9 B:CJ IGN G:HI6GI>C< |=: G9I>CD #

Arduino Robot Control
Arduino Robot Motor

Arduino Gemma

Pololu A-5tar Boards
Pololu A-5tar 320104

Selecting the Pololu A-Star 32U4 in the Boards menu.

#Cl=: +BB%F "BEG B:CJ H:A:8ll=: EDGJDA=: 9:K>8: )C 1>C9DLHNDJ86C 9:I:GB>C:
L=61 ) EDGI=: 9:K>8: >HbHH><C:9D 7TNADD@>@I4=: T*DGIH)' &*. U H:8I>DD;
I=: :K>8: '6C6<:G )C &>CJIM=: EDGC6B: L>AA<>CL>I=T9KIIN 'U )C '68 )- 2
|I=: EDGI C6B: L>AA 7:<>C L>I=T 9:KIHNBD9:BU

*GD<G6BB>C< |=: ,.DB> / DCIGDA D6G9 *6<: D;
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File

o Device Manager — O et
Action  View Help

= T HE B

> ¥ Other devices A
> [ Portable Devices

v & Ports (COM & LPT)

i Pololu A-Star 32U4 (COM4)

» = Print queues

» ™ Printers

Windows 10 Device Manager showing the A-StarOs virtual COM port.

)JE:C JE I=0 T A>C@GRJ>CD:M6BEA: L=>8=86C 7: ;DJC9JC9:G <8 K4@C?8F
XA> = 8D9: >A=>HMG6BEA:L>APA>C@ N:AADK 1=:C NDJH:A8II=:
A>C@ :M6BEA: 6 C.L G9J>CD # L>C9DL L>AA DE:C JE #l >H )% ID 8ADH: |I=: ;>GHI L>C

4F<6F

File Edit Sketch Tools Help

&8 sketch_decD6a | Arduine 1.6.13 — O >

Mew

Open...

Open Recent
Sketchbook
Examples
Close

Save

Save As...

Page Setup
Print

Preferences

Ctri+M
Ctrl+0
i Built-in Exarmples
Ctrl+W 01.Basics i AnalogReadSerial
Ctrl+5 02.Digital ; BareMinimurn
Ctrl+5hift+5 03.Analog ; Blink
) 4. Communicaticn ; DigitalReadSerial

Ctrl+Shift+P

05.Control ; Fade
Ctrl+P

06.5ensors ; ReadAnalogVoltage

Ctrl+Comma 07.Display ’

Selecting the Blink example in the Arduino IDE.

*G:HHI=: T/EAD69WIIIDCID8DBE>A=: H@:I86C9JEAD6SIDI|=: 9:K>8: #;:K:GNI=>C<D:H
8DGG:SIANDIL>AA:: |=:

B:HH6<: T DC: JEAD69>C8BE:6GC:6GI=: 7DIIDBD;I|=: L>C9DL

*GD<G6BB>C< |=: ,.DB> / DCIGDA D6G9 *6<: D;
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#:NDJ6G: JH>C4>CI9DLH6CONDJ=6K: CDIEG:K>DJHAGD<G6BB:%C -16G 9:K>8: DCI=>H
/- EDGI=:C 1>C9DLHB><=lI6@:H:K:G6Al:8DCOHD G:8D<C>0=: -16G 7DDIAD69:G=:
7DDIADG69:B:H DJI 6;1:G H:8DC9H6C9 <D:H 768@ID GJCC>0=: H@:18=HDI=: JEAD69
B><=l;6>/;1>C9DLH9D:H CDIG:8D<C>CG:IFI>8@ADDJI<= #;|I=>H6EE:CH IGN6<6>C#;NDJ
6G:JH>C4>CI9DLH2* 6C9=6K: CDIEGD<G6BB:®C -16G DCl=>H- EDGNDJL>A#6K: ID
<DI=GDJ<#=: DJC9 (.L "6GI9L6G: 1>06GB<6>@BHI:H8G>7:9>0=: EG:K>DIH:8I1>DC7JI
I=: H:8DC9I>B: NDJIGND JEAD6$IH=DJABDG@¥;|=: G9J>CB =6HIGDJ7A8DCC:8I>CD
I=: EDGDGAH>C<| IGNICEAJ<<>(=: 9:K>8: BADH>GENEGD<G6BHG6I B><=I7: JH>C4=:
H:G>6A EDGI G:HI6GI>C<I=: G9IJ>CD# 6C9 I=:C EAJ<<>C< |=:9:K>8:768@ >C

€9 Blink | Arduine 1.6.13 - O ¥

File Edit Sketch Tools Help

f/ the setup functiocn runs cnce when you press reset or power the board &
volid setup() {
/f initialize digital pin LED BUILTIN &3 an output.
pinMode (LED BUILTIN, CUIFUT):
}
// the loop function runs over and over again forever
volid loop() |
digitalWrite (LED BUILTIN, HIGH):; S/ turn the LED on (HIGH is the woltage lewvel
delay (1000} // wait for a second
digitalWrite (LED BUILTIN, LOW): S/ turn the LED off by making the voltage LOW
delav (1000} [/ wait for a second
} W
£ >

Paolaolu &-Star 32U4 an COMS

Uploading a sketch to the A-Star using the Arduino IDE.

#,NDJJEADG69:9I=: A>C@@:18=1=:C I=: N:AADI&k H=DJAZ: 7A>C@3138: :K:GNILD
H:8DCOH"DL:K:G L: H=>HDB: -I6GH L>I=1=61 H6B: :M6BEA:6AG:69RGD<G6BB:DCID

*GD<G6BB>C< |=: ,.DB> / DCIGDA D6G9 *6<: D;



*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

>| HDNDJB><=ICDI7: 8DCK>C8:8-61 6CNI=>C=6H8=6C<:9 . GN=6C<>C{=: 9:A6NK6AJ:H
>0=: H@:184D HDB:I=>C<AH: 6C9 JEAD69>G<«6>AD H:: >;NDJ86C8=6C<: |=: HE::9 D;
= &

‘J = -16G / 7D6GOMG: H>B>ABEDJ<= ID I=: G9J>C&:DC6G9D=6/ NDJ9OD CDI
681J6AANGK: ID >CHI6AA 699 DC #; NDJL6CI ID NDJ86C ?JHIH:A:8I I=: T G9J>CD
&:DC6GIODID6GSA=: G9J>CBt (DI I=61 >NDJIJEAD6® H@:I84DI=: 9:K>8: |=>H
L6N NDJGDBEJI:GL>AK:C G:8D<C>C¢I6H6 & DC6GIOD,DGM6BEA: >IHCIGN>Cl=:
1>C9DLH :K>8:'6C6<:G L>AA 9>HEA6N T G9J>CD &:DC6G9DU

;1:G NDJHJ88::9 >CEGD<G6BB>CI®:K>8: ;GDBI=: G9J>CDB# |=:G: 6G:B6CNG:HDJG8:NDJ
86C JH: ID A:6GC BDG:

P =2 G9J>CBt =6HB6CNS8K4@C?8F 1;6:C 4E7HAB 66 8A +HiBE«4? B@8"4:82 I=61 86CGJMDC
-I6GH

P .= G9J>CLL:7H>I: =6H6 #4A:HA4:8 )898E8AGS 1;6:C 4E7HAB 66 8A )898E8AG8 B@8"4:82 6
L>@> 86AA:9 #=8 E7HAB "?4L :EBHA7 1;66C C?4L:EBHA7 4E7H<AB 662 6C9 DI=:G G:HDJGS8:H

P .= -l6G /[ 7D6G9MG: H>B>ABW=: E7H<AB #8BA4E7B 1;66CF JJJ CBBH 6B@ CEB7H6E6
2 6C9 E7H<AB $<6EB 1;66CF JJJ CBBH 6B@ CEB7H66 2 HDNDJ86C H:6G8=l=: #CI.GC:l
:DG G:A:K6CI EGD?:8IH 1=61 JH: DC: D; I=DH: 7D6G9H

P .=:,:A6l1:9 ,;HDJG8:H H:81>DC A>HIH B6CN BDG: G:HDJGS8:H

"EB:E4@@<A: HF<A: 41E 166 4A7 -) ,
=>HH:8I>DCMEA6>CHDL ID EGD<G6BJG /  ;6B>AND; 7D6GIHIH>C4=: 6KG <83DDA8=661"9

0,/ =>HH:8I>DGH-CI:C9:9 ;D&EIK6C8:9 JH:GH_=D 9D CDIL6CI IDJH: |=: G9J>CDB# 6H
9:H8G>7:9 >C |=: EG:K>DJH H:8I>DC

8G66<A - (; 8 CEBESDH<F<G8F

#;NDJ6G: JH>CL4>C9DLH L: G:8DBB:C9 9DLCADG9>C<<A —) 1;6C J<A4IEFBHEGSIBE-8 A8G2 L=>8=
8DCI6>CH-: 6KG <83DDA8=6>C9 6 8DBB6C9I A>CIJI>A>IBEAA9 -) , 1;66C  JJJ ABA:AH BE:

41E7H78 2 1=61 86C7: JH:9 ID JEAD6EGD<G6BB I=: -16G 7DDIAD69:@;l=: K:GH>DT, !(/ '6@:

=61 8DB:H L>I=1>C 0, 8G6H=HDCNDJ@BDBEJI:GL: G:8DBB:C9 JH>C4=: "B’BH ISEF<BABY %,
$4>81;66CF :<6;H5 6B@ CBIBH @4>8 E8184F8F2

#,NDJ6G: JH>C<68 )- 2 L: G:8DBB:C9 9DLCADG9>Q=: EBFF"46> 9BE -) 8I18’BC@8AG
1;66C  JJ3J B5781 46 CEB7H6GF 6EBFFC46>2

*GD<G6BB>C< |=: ,.DB> / DCIGDA D6G9 *6<: D;


http://arduino.cc/en/Tutorial/HomePage
http://arduino.cc/en/Reference/HomePage
http://playground.arduino.cc/
https://www.pololu.com/product/2192
https://www.pololu.com/product/2192
https://www.pololu.com/product/2188
http://winavr.sourceforge.net/
http://www.nongnu.org/avrdude/
http://www.nongnu.org/avrdude/
https://github.com/pololu/make/releases
https://github.com/pololu/make/releases
http://www.obdev.at/products/crosspack
http://www.obdev.at/products/crosspack

*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

#:NDJ6G: JH>C&>CIMNDJIL>AB::9 ID>CHI6BIKRG <886KG A>HC9 0,/ /7JCIJ JH:GHB6C<:I
I=: G:FJ>G:9 HD;IL6G: 7N GJCC>C<

sudo apt-get install gcc-avr avr-libc avrdude

:1:G NDJ=6K: >CHI6AA®2 EG:G:FJ>H>I:BE:C6 8DBB6C9 EGDBESCIIGNGIJCC>0=<H: 8DBB6C9H
ID B6@: HIG: 6AA |I=: G:FJ>G:9 JI>A>I>H 6G: 6K6>A67A:

avr-gcc -v
avr-objcopy -V
make -v
avrdude

#;6CND; I=DH: 8DBB6C9H;6>AB6@: HIG:I=: 9:H>G:9M:8JI67A: >H>CHIGAADBCNDJBDBEJI:G6C9
B6@: HJIG: 1=61 >| >H >C 6 9>G:8IDGN A>HI:9 >C NIEK¥&DCB:Cl K6G>67A:

B@C<XA: 4A 8K4@C?8 CEB:E4@
DEN I=: ;DAADL>C< 8D9: ID 6 ;>A: C6B:9 TB6>C 8U

#define F_CPU 16000000
#include <avr/io.h>
#include <util/delay.h>

int  main()

DDRC |= (1 << DDC7); /I Make pin 13 be an output.
while (1)

PORTC |= (1 << PORTCY7); /I Turn the LED on.
_delay_ms(500);
PORTC &= ~(1 << PORTCY); // Turn the LED off.
_delay_ms(500);
}
}

#C |=: H6B: ;DA9:BG:6l: 6 ;>A: C6B:9 T'6@:;>A:U L>I=I=: ;DAADL>C< 8DCI:CIH

PORT=\\W.\\USBSER000

MCU=atmega32u4

CFLAGS=-g -Wall -mcall-prologues -mmcu=$(MCU) -Os
LDFLAGS=-WI,-gc-sections -WI,-relax

CC=avr-gcc

TARGET=main

OBJECT_FILES=main.o

all: $(TARGET).hex

clean: _
rm -f *.0 *.hex *.obj *.hex

%.hex: %.0bj
avr-objcopy -R .eeprom -O ihex $< $@

%.0bj: $(OBJECT_FILES)
$(CC) $(CFLAGS) $(OBJECT_FILES) $(LDFLAGS) -0 $@

program: $(TARGET).hex
avrdude -p $(MCU) -c avr109 -P $(PORT) -U flash:w:$(TARGET).hex

*GD<G6BB>C< |=: ,.DB> / DCIGDA D6G9 *6<: D;



*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

'6@: HJIG:I=6l1=: *), . K6G>67A0=: '6@:;>A:>H:l IDI=: C6B: D;l=: 9:K>8:HK>GIIGAG>EDGI
#C1>C9DLH \W.\USBSER000 H=DJABDG®@)]=: -16G >H=: DCAN 9:K>8:8DCC:8I:9 I=6] >HH>C<
I=: JH7H:GHNH 9G>K/@ NDJ 86C 8=6C<: >| ID 7: I=: 68lJ6A C6B: D; I=: )'EDGI :< com13

#05 8DBB6C9 EGDBEIC6K><6I1DI=: 9>G:8IDGNI=I=: '6@:;>A:6C9B6>C 8#;NDJGJA=: 8DBB6C9
make |=: 8D9: H=DJA9 <:| SDBE>A:9 6C9 EGD9J8: 6 ;>A: C6B:9 TB6>C =:MU

"EB:EA@@<A:

.DEGD<G6E: -16G 9:K>8: NDJL>A®::9 ID<:| >I>CIOODDIAD69:BD9: ;>GHJC: L6N ID9D I=>H-H
IDG:H:Il=: 0, IL>8:L>=>C BH 'DHI D;I=: 7D6GOHDJIG / ;6B>ANG6K: 6 G:H:l 7JIIDCI=6I
86C7: JH:9 IDG:H:II=: 7D6G9)C 6CND;DJG/ ;6B>AIN; 7D6GOH EJH=7JIID@6C7: 8DCC:8I:9
7IL:C 1= 6C9,-. E>CHDH:GK:6H6 G:H:I 7JIIDC DANDJ86CJH: 6 L>G:)C8: =1 9:K>8:
>H-C7DDIAD69:BD9: FJ>8@/A&NA=: 8DBB6C9 make program |DEGD<G68 #;NDJL6>IADC<:G6C

H:8DC9H I=: -16G 7DDIAD69:G L>AA :M>| 6C90-L>AA <D 768@ ID GJCC>C< I=: JH:G EGD<G6B

*GD<G6BB>C< |=: ,.DB> / DCIGDA D6G9 *6<: D;



*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

J)B@< ,  E7H<AB X5E4EL

= ,DB> [/ DCIGDAD6GY9 86C 7: EGD<G6BB:9;GDBI=: G9J>CD# 6H 9:H8G>7:9>Cl=:
EG:8:9>C< H:8I>DCH

.D =:AE>CI:G;68:L>I=6AA=: DC 7D6G&6GIL6G:DCI=: 8DCIGDD6GIL: EGDK>9=: )B@< ,
XBE4EL .=: )B@< , *5E4EL 7BE6H@8AGAGBA 1;66C CBMBH :<6;H5<BEB@< H 4E7HAB %5E4EL2 EGDK>9:H
9:16>A:9 >C;DGB6I>DC 67DJI I=: A>BERAHK A>7G6GN 8DB:H L>I= H:K:G6A :M6BEA: H@:18=:H

#:NDJ6G:JH>CK:GH>DC DG6l:MD;l=: G9J>CIMHD;IL6G: # NDJ86CJH: I=: &>7G6@ET6<:G
ID >CHIBAA I=>H A>7G6GN

#Cl=: G9J>CD# DE:C |=: T-@:18=UB:CJ H:A:8] T#CB8AJ9&>7G6GNEIC T'6C6<:
&>7G6G>HRU

-:6G8= ;DG T,DB> /U

A>8@ I=: ,DB> / :CIGN >C |=: A>HI

A>8@ T#CHIGAAU

#,1=>H 9D:H CDI LDG@ NDJ 86C B6CJ6AAN >CHIBAA I=: A>7TG6GN

DLCADG9I=: ?4G68FG E8?84F8 4E6 ;<18 EB@ < H5 1;6CF :<6;H5 6B@ CBBHEB@< H 4E7HAB
%5E4EL2 6C9 9:8DBEG:HH >

,:C6B: 1=: ;DA9:G TGDB> J 6G9J>CD A>7G6GN B6HI:GU ID T,DB> /U

'DK: I=: T,DB> /U ;DA9:GCIO=: TA>7G6GOHRIBIDGMNCH>INDIGG9J>CDH@:18=7DD(C
9>G:8IDGBDJ 86C K>:L NDJG@:18=7DD@D86I1>D@I DE:C>C4=: T >A:B:CJ 6C9 H:A:8I>C<
T*G:;:G:C8:HW-O=: G9I>CH# #;I=:G: >HCDI6AG:69% TA>7G6G;DHAY9:GC=61 AD86I>DC
NDJ H=DJA9 B6@: |=: ;DA9:G NDJGH:A;

;1:G >CHIGAA>C< |=: A>ST&BEG! [=: G9J>CD #

:1:G NDJ>CHI6MA ,DB> / A>7G66GINIS6C A:6GMBDG: 67DJI >I17N IGN>0=: >C8AJ9:9M6BEA:
H@:18=:H6C97NG:69>C4=: )B@< , *5E4EL 7B6H@BAGABA 1;66C CBBH :<G;H5<BEB@< H 4E7THAB
X5E4EL2

#;NDJ6G: JH>C4=: ,DB> / DCIGDM6GIL>I=6 ,6HE7:GGN> NDJB><=I6AHD6CI IDB6@: JH:
D; DJG)4FC58EEL "< F2418 X5E4EL 9BE E7H<AB 1;6CF :<;HS5 6B@ CBBH CBBH EC< F2418 4E7HAB X5E4EL?
L=>8=H:IHJE I=: -I6G 6H6C #X HA6K®6C9 =:AEH:HI67TA>H8DBBJC>861>D>I=6 ,6HE7:GGN>
B6HI:G -::  *86(<BA ;DG BDG: >C;DGB6I>DC 67DJI I=: ,6HE7:GGN *> >CI:G;68:

,DB> | G9J>CD A>7G6GN *6<: D;


http://pololu.github.io/romi-32u4-arduino-library
https://github.com/pololu/romi-32u4-arduino-library
https://github.com/pololu/romi-32u4-arduino-library
http://pololu.github.io/romi-32u4-arduino-library
http://pololu.github.io/romi-32u4-arduino-library
https://github.com/pololu/pololu-rpi-slave-arduino-library

*DADAJ ,.DB> / DCIGDA D6G9 /H:GH 1J>9: Q S *DADAJ DGEDG6I>DC

+;8)B@< , ,* <AGBEI468

)G |/ :6B>AND; 7D6GOHG: 76H:9 DC6 H>C<A:0, .B:<6 / B>8GDS8DCIGDIAAIG&JICH=:
JH:GEGD<G6BC9 6AHB6C9A:H=: /- 8DCC:8I>DIDI=: 8DBEJI:G.=: 0, =6H6 ;JAAHE:9-
IG6CHS8:>KT3>A+CI>I16C986C7: EGD<G6BB:9DEG:H:CIBABDHECNINE: D; /- 9:K>8: >ClI:G;681D
|I=: 8DBEJI:G

/-  >H6CBHNBB:IG>8INHI:BI=61 8DCH>HIH6 H>C<A:=DHIRDCC:8I:9 IDBJAI>EAI9:K>8:HU=: =DHI
>HNE>86AAN.GHDCB®BEJI:G .=: .B:i<6 / 86CDCABBI6H6 /-  9:K>8: HD6C -16G 9:K>8:
86CCDI7: 8DCC:8I:9 IDDI=:G/- 9:K>8:HA>@>8: 6C9 @:N7D6GIHI86C DCAN: 8DCC:8I:9 ID 6
=DHI HJ8= 6H NDJG 8DBEJI:G

*GD<G6BB>C8C .B:<6 / 7D6GAH>C4=: G9IJ>C¥ 6H9:HBG>7:96GA>:5>ABJIDB6I>86AAN
8DC;><JG:16H6 8DBEDH>19:K>8: L>I1=6 H>C<A>GIIGAG>ERDGH;NDIJEGD<G6B-: B>8GD8DCIGDAA.G
L>1=6C G9J>COH@:18=1=61 >BEA:B:CIH6CDI=:G/- 9:K>8: BA6HHA>@# DG## NDJL>AA:
699>I>DC6A 8=>A9 9:K>8:H 6H L:AA

)C 6 1>C9DLH8DBEJI:G NDJ86C H:: I=: K>GIIGAG>6BDGI'N <D>C<D NDJ@DBEJI:GH :K>8:
'6C6<:G 6C9:ME6CI9>Ck=: T*DGIH)' &*. U ASH3DJH=DJAS:: 6 ) EDGAG7:A:9T*DADAJ
-16G /U #CE6G:Cl=:H:H6;l:Gl=: C6B: NDJL>AA: |=: C6B: D;l=: EDGlI< T)U DG )U
1>C9DLHL>ABHH><6 9>;:G:Cl )' EDGCJB7:G ID I=: 9:K>8: 9:E:C9>C<DCL=6l /- EDGNDJ
EAJ<I>CIBCIL=:1=:G >I>H>C/DDIAD69:BD9: DGCDI #;NDJC::9 ID8=6C<: I=: ) EDGCJB7:G
6HH><C:9D I=: -16G NDJ86C9D HDJH>C4=: :K>8: '6C6<:G DJ7A:8A>8@CIl=: ) EDGID
DE:C>IHEGDE:GI>#6AD8C98A>8@ T 9K6C8:9RU 7JIIDC>A=: T*DGI:II>C<HU67 GDB I=>F>6AD<
NDJ 86C 8=6C<: I=: ) EDGI 6HH><C:9 ID I=; 9:K>8:

4 Device Manager — O =
File Action View Help

&= T HE B

E? Other devices "
H Portable Devices
v & Ports (COM & LPT)
ﬁ Pololu A-Star 3204 (COMA4)
= Print queues
= Printers W

Windows 10 Device Manager showing the A-StarOs virtual COM port.

)C 6 1>C9DLH8DBEJI:G NDJ86CH:: I=: G:HID;I=: /- >CI:G;687N<D>C4DI=: :K>8: '6C6<:G
H:A:81>C<<8J 81<68F 5L 6BAAB6GKBA 6C9I=:C :ME6C9>C«CIG>:HCI>NDJ;>C9=: T*DADAJI6G

.=:,DB> [/ /- >CI:G;68: *6<: D;



*DADAJ ,.DB> / DCIGDA D6G9 /H:GH 1J>9: Q S *DADAJ DGEDG6I>DC

/U ) EDGI (:6G >l NDJ H=DJA9 H:: I=: E6G:CI 8DBEDH>I: 9:K>8:

iy Device Manager — O >
File Action VWiew Help

&= T HE B

W i Intel(R) USE 3.0 eXtensible Host Controller - 1.0 (Microsoft) ~
v § USB Root Hub (xHCI)
v i USE Composite Device
ﬁ Pololu A-5tar 32U4 (COM4)
w USE Input Device
HID Keyboard Device

B Wormm DV memmmrmme LI AW T Vel Cmim (T mrm mwmm e NOAKA Faw
£ >

The Windows 10 Device Manager in ODevices by connection© mode, showing
that the A-Star is a composite device.

)C 6 &>CJMEDBEJI:G NDJ86CH:: 9:16>A7DJII=: /- >CI:G;687NGIJCC>Gsdsb v -d 1ifie: >0
.:GB>C6A .=: K>GIJ6A H:G>6A EDGI 86C 7: ;DJC9 7NI&deA DA >C 6 :GB>C6A

)C 6'68 )- 2 8DBEJI:G I=: K>GIJGAG>ERDGB6C7: ;DICI7TNGICC>E< /dev/ tty.usbmodem* >C6
..GB>C6A

3DJ86CH:C96C9G:8:>K: 7NI:H ;GDBI=: K>GIJtAG>GRDGIH>C6CNI:GB>C6EGD<G6B-61 HIEEDGIH
H:G>6BDGIHDB: :M6BEA:H6G: |=: -:G>6ADC>IDG>-CG9J>CD¥ I|=: "BBH *8E4? +E4AF@<GG8E

»6<X6L 1;66CF JJJICBBHEB@ 7B6F ! 2 E L +8BE@<A4? 1;66C F<8F :BB:?8 6B@ F<8 68E@<A4?5CC2 " H++0

1;66C JJJ 6;<4E> -E88ABA7 BE: H> NF:646;4@ CHGOL 2 +8E4+8E@  1;66C G6FF; FBHEG8IBE:8=C?2 ""BE@<6

1;66C JJJ 6BH@5<4 87H >8E@G 6> ;6@72 6C9 %, *6E88A 1;6C JIJJ :AH BE: FB%J4E8 F6E88A2 '6CN

8DBEJI:G EGD<G6BB>C< :CK>GDCB:CIH 6AHD HJEEDGI H:C9>C< 6C9 G:8:>K>C< 7NI:H ;GDB 6 H:G>6A EDGI

.=:,DB> [/ /- >CI:G;68: *6<: D;


https://www.pololu.com/docs/0J23
https://www.pololu.com/docs/0J23
http://sites.google.com/site/terminalbpp/
http://www.chiark.greenend.org.uk/~sgtatham/putty/
http://www.chiark.greenend.org.uk/~sgtatham/putty/
http://ttssh2.sourceforge.jp/
http://www.columbia.edu/kermit/ck80.html
http://www.columbia.edu/kermit/ck80.html
http://www.gnu.org/software/screen/

*DADAJ ,.DB> / DCIGDA D6G9 /H:GHA 1J3>9: Q S *DADAJ DGEDG6I>DC

+;8 *G4E BBG(?’B478E

WG |/ :6B>AND; 7D6GOHBDB: L>I=6 /- 7DDIAD69:G6l 86C 7: JH:9 >C8DC?JC8I>DEI=I=:
G9J>C¥ DG 0,/ ID AD69C:L EGD<G6BHCIDI=: 9:K>8: .=>HH:8I1>D®D8JB:CIH HDB:
1:8=C>86A:16>AHD; |=: 7DDIAD69:®G9K6C8:9 JH:GH_=D L6CI ID7:11:G JC9:GHI6CEDL >ILDG@H;
NDJ ?JHI L6CI ID <:I HI6GI:9 JH>C< NDJG 9:K>8: >| >H ;>C: ID H@>E I=>H H:8I>DC

= -leG / DDIAD69:G>H76H:9 DCIl=: 4(8E<A4 5BB(?’B478E 1;6CF :6;H5 6B@ 4E7HAB  E7HAB
(E88 @4FG8E ;4E7.J4E8 4E7HAB S5BB(?BA78EF 6468EA42 L=>8=>H=: 7DDIAD69:@3H:9 DCI=: E7H<AB #8BA4E7B
1;66CF  JJJ CB’BH 6B@ CEB7H66 2 E7H<AB $<6EB 1;66CF JJJ CBBH 6B@ CEB7HE6 26COH:K:GEDI=:G
.B:<6 / 7D6G9H.=: 7DDIADG69:6HDE:C HDJG8:6C9 >IHFBHE68 6B78 1;66CF :<;H5 6B@ CBBH
4 FGAE GE88 @4FG8E 5BBHB478EF 6468EA42 >HOKG>A67AIC!>1"J7 .=: 7DDIAD69:G88JE>H=: JEE:G;DJG
@>AD7NIB} I=: .Bi<6 /V H EGD<G6B:BDGN A:6K>C< % ;DGI=: JH:G EGD<G6B.=:
7DDIAD6G9YS /- >Cl:G;68:8DCH>HIBt 6 H>C<AK>GIJBAG>6BDGI=61 688:EIH |=: EGD<G6BB>C<
8DBB6C9Y9H9:;>C:9 >C -) 1;66C  JJJ 46@8? 6B@ <@4:8F 7B6 c72 .=: 7DDIADG69:GALGNIBICESGHI
>BB:9>6I:AN 6;1:G I=: 0, >H G:H:I

*G4ECHC "B z<6

.=. B6>C9>;G:C8: 7:IL::C I=: -16G [/ DDIAD69:&BC9 61:G>C6 >H>Cl=: HI6GIJRAD<>8=>H
>H=: E6GD;|=: 7DDIAD69:G6] GJCE¥BB:9>6l:AN6;|:GI=: 0, >HG:H:l| 6C9>I9:8>9:H L=:I=:G ID
GJA=: JH:GEGD<G6BG5JA=: G:HID;I=: 7DDIAD69:G=: HI6GIJAD<B;l=: 6l:G>C67DDIAD69:&H
9:H><C:9HDI=6I L=:C I=: ,-. A>C<D:HADLI=: 7DDIAD69:G>ABJC.=>HB:6CH I=61 >;NDJL6CI ID
G:HIBAIDJEGD<GEBH>C4=: ,-. A>C>IL>AA@: H:8DCOH/:;DG: |=: 7DDIAD69:IGB:HDJIL6>I>C<
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The startup logic for the A-Star 32U4 bootloader.
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pinMode(13, OUTPUT);
if (MCUSR & (1 << BORF))

/I A brownout reset occurred. Blink the LED
/I quickly for 2 seconds.
for (uint8_ti=0;i<10;i++)
{
digitalWrite(13, HIGH);
delay(100);
digitalWrite(13, LOW);
delay(100);
}

}
MCUSR = 0;
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