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Pololu Maestro Servo Controller
User's Guide

A7 | @


http://www.pololu.com/docs/0J40
http://www.pololu.com/docs/0J40

JAFIFO +;?MNLI 1?LPI 'IHNLIFF?L 3M?L M %OC>7% \ JFIFO 'ILJIL;NCIH

-P?LPC?Q
+C=LI +;?MNLI .CHION ;H> IIGJIH?HNM
+CHC +;?MNLI .CHION ;H> IGJIH?HNM
'"H>C=;NIL *#"M

10JJILN?> -J?L;NCHA 1SMN?GM
''HN;=NCHA .IFIFO
%?NNCHA 1IN;LN?>
'"HMN;FFCHA 5CH>IQM "LCP?LM ;H> 1I@NQ;L?
'"HMN;FFCHA *CHOR "LCP?LM ;H> 11@NQ;L?
SMCHA NB? +;?MNLI QCNBION 31
SMCHA NB? +;?MNLI 'HNLIF '?HN?L
IN;NOM ;H> 0?;F NCG? !IHNLIF
#LLILM

1?7KO?H="?L
#HN?LCHA ; 1=LCJN

? IB;HH?F 1?NNCHAM

@ 3JAL;>CHA $CLGQ;L?
1?LC;F '"HN?L@;="7
1?7LC;F 1?NNCHAM
22* 1?LC;F

"NGG;H> .LINI=IFM

IS=FC= 0?>0OH>;H=S IB?=E !0! #LLIL "?N?=NCIH
1?LC;F 1?2LPI 'IGG;H>M

@ 1?LC;F 1=LCJN !IGG;H>M

A ";CMS IB;CHCHA
2B? +;?MNLI 1=LCIJNCHA *;HAO;A?
+;?MNLI 1=LCJN *;HAO;A? ;MC=M
IGG;H> 0?@7?L?H="

#R;GJF? 1=LCJNM

> 1=LCJN 1J?=C@C=;NCIHM
5CLCHA #R;GJF?M
AQ?LCHA NB? +;?MNLI

NN;=BCHA 1?LPIM ;H> .?2LCJB?L;FM
INHH?=NCHA NI ; +C=LI=IHNLIFF?L
S5LCNCHA . 11@NQ;L? NI IIHNLIF NB? +;?MNLI
+;?MNLI 1?2NNCHAM *CGCN;NCIHM

| VAN vV A

vV A

NV oI A

| VAN

| AN




JAFIFO +;?MNLI 1?LPI 'IHNLIFF?L 3M?L M %OC>7% \ JFIFO 'ILJIL;NCIH

1. Overview

2B ;?MNLINMFIFOIM=IH> A?HPIG B@ gH

M?LBIHNLIFZBHTM? MN@I,GGRFBEM G @® VO L

=IHNLIFF?LM ?;=B ;P;CF;<F? @OFFS ;MM?G<F?>1IL ;M ; J;LNC;F ECN
X Micro Maestro 6 [http://www.pololu.com/catalog/product/

1350]

X Mini  Maestro 12[http://www.pololu.com/catalog/iroduct/
1352]

X Mini Maestro 18Jhttp://www.pololu.com/catalog/iroduct/
1354]

X Mini Maestro 24 [nttp://www.pololu.com/catalog/product/1356]

S5CNBBLI=APMNGPANB]>3. @BHCL2HEHNH?=NICIKFIGIOR2tM? L@ I EMPCRB<?>MSMN?GM
HXCHN?MELE GNIRAR@ =1HNMENHHNL | FFAU RCI=?2 R CHEMB ; HHNPB #HK 2= IH@ CAND L ? >

M ? LIDIN J @ KNQ?Crisidio control (RC) servoghttp:/iwww.pololu.com/cataloglcategory23] | L? F?2 =NMIFHPEEHANLIFM
#1!M>CACODINB OINHI, FPACACMN JFDIRA ? MM CIMB CABEBM MNXRAH N L I ABRA?AH ?'L- €1;L>
CHBCABFGJ;INEE;2B?RNL?G?FSBME2B L?MIPORICAHB ?R?DCN@E?LME;H HM
G;ECNBZ,?MNQARMOCR R AB J?L @ HGGHNRIHEONM AN THr>==?F ? Ls \HNGEILE ?

CN; M\t =B C MRG?I | NVB? ; G RRINP WIG ?@IGIINMBITTOKND NLBE?HHANM I IN2IHM N sHEFGNMNL?; G
CHN?LG2IMC D BH NINVBR; 2 MNAB 2 ;2 MNP ; NOIH@C ADQ FA/FR?2DINT & T@ IHCHC
+;?MNLHM; FA?H? L QNCX?2HA@ OFMPMFI®; RCGIOZMIIHMCIRR2HPAAM Gl >? MPLPIM
3HCNM =;H <? >;CMS =B;CH?> QCNB ;>>CNCIH;F .IFIFO M?LPI ;H> GINIL =IH

@L2ZPMH@ CAQH=NENILILFALCOP ;CF,@HZTH>IQH¥ CHONRB&ction4 G;ECEBMCGUNF?
ZIH@ CHOLNIB? ;LEP?21 =L?;M2KO?2E@M?MBIP ? G ?@ KIWC G ; N LIILKDC E KC HA N N>
QLCWMNRNBLIOABOM=LGINEZN-BW? LPIHNLIFFEPLI?MNCIHM MHLEICTILBEFIQ@MIL;A?
I @M?LPIMCNNCB W 2ONIG;NCGE;BERSSBEBCNBHBNGIJON?RN?G;FLI=IHNLHARP2ZIN ? >
M Béction 6

-P?LPC?Q GA? 1@


http://www.pololu.com/picture/view/0J2340
http://www.pololu.com/picture/view/0J2340
http://www.pololu.com/catalog/product/1350
http://www.pololu.com/catalog/product/1350
http://www.pololu.com/catalog/product/1352
http://www.pololu.com/catalog/product/1352
http://www.pololu.com/catalog/product/1354
http://www.pololu.com/catalog/product/1354
http://www.pololu.com/catalog/product/1356
http://www.pololu.com/catalog/category/23

JAFIFO +;?MNLI 1?LPI 'IHNLIFF?L 3M?L M %OC>7%

\ JFIFO 'ILJIL;NCIH
2B?;?MNEBVMHHZHRMWI?ZOM2MA?H?L; F JOCA CINRIB (HGM ; FIA>SCACNJIJFRONNMNP C>BHA

2 M@ NL?;M?HMHSMHNLPECIB2CLRPMNKEG! IP?81 2B?NMHISGNMOM D NB ?
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Features
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¢ Pololu uUsB Software Development
Kit [http://mww.pololu.com/docsnJ4l] ;FFI@QMIBGIL?>P;H=?>
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Maestro Comparison Table

=
Q
o
=
=)

Maestro 12
Channels:
Analog input channels:

Digital input channels:

Width: =

Length: =

weight®: A A

Confi();urable pulse

rate(2 s

Pulse rangéz): \
Script sizd®): ) )

1 This is the weight of the board without header pins or terminal blocks.
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Mini Mini
Maestro 18 Maestro 24
G =G =G
G =G =G
A A
\ &T \ &T
\ eM \ eM
) )

2 The available pulse rate and range depend on each other and factors such as baud rate and number of channels

used. See Section 9 for details.

3 The user script system is more powerful on the Mini Maestro than on the Micro Maestro. See Section 6.d for details.
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Application Examples

X1?2LMFLPIHNLI@ EQAFNCIMPDPENAM <INGM
HCG;NLOHTH NBSIOMPK;;IMHGC=LI=IHNLIFEAWY L
MO=B;M NB? 1'! 1N ; GJ Orangutan robot
controllers [http://www.pololu.com/catalog/category/8] L L>0OCHI
JFN@ILGM

XIGJON?L <;M?> M?LPI =IHNLIF IP?L 31 JILN

\

JFIFO 'ILJIL;NCIH

X!TGIJON?L CHN?L@;=? @IL M?HMILM ;H> INB?L ?F?=NLIHC=M

c 07?;>; gyrohttp://www.pololu.com/catalogfproduct/1266] | L
accelerometethttp://www.pololu.com/catalogiproduct/766] @ L | G
=IGJON?L @IL HIP?F OM?L CHN?L@;=?M

¢ 'IHNL{]RAV N L Ca@bAiftBrites [http://www.pololu.com/catalog/
product/1240) @ L1G ; =IGJON?L @IL GIlI> FCABNCHA

X %2H?LiF " - ?RI;HMCIH @IL GC=LI=IHNLEERL LLIRTZNY iy

X .LIAL;GG,MPF@ =IENEFEHXRPIBLCMRGMIF;S
=IHNLIFF?L NB;N L?MJIH>M NI M?HMILM

X1?F@ =IHN;CH?> M?LPI N?MN?L

1.a.Micro Maestro Pinout and Components

Micro Maestro 6-channel USB servo controller
(fully assembled) labeled top view.

hexapod robot.

Note 2B QWP =N CJH QNANIBWcro +;? M NW? LPIH N L | FF?2 W ?2S&ction1l.b @ I+CHC

+;?MNLI JCHION ;H> =IGJIH?HN CH@ILG;NCIH

2B?2IFIFRC=tE?MNLIEHB;HM?EPIHNLHEHF2IHH NEN-1GJONPL "MLRC;;USB A to mini-
B cable[http://imww.pololu.com/catalogproduct/130] HIRH=FO2B 381 =IHH?=CKNMNiMNi=IH @ CMEXL??L P |
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=IHNLI'TEMHFMI?20MRM?2H+GG; HNNB®? LPIHNL IAFRH @ | L G <NOWBM ? LPIHNLIFF?2L "M
=OLL?HN MN;N? ;H> M?H> ;H> L?=?CP? 22* M?LC;F <SN?M IH NB? 26 ;H> O¢

2B? JLI=?MMIL ;H> NB? M?LPIM =;H B;P? M?J;L;N? JIQ?L MOJJFC?M

Processorpower GOMNG?2CN@2UIE IL@LIBI?RN?LH;F

\' 4JIQ?MOJEFISH? ANNNBN ;HSGND CHIJONEM; @ ?
NB;PH?RN?LIHYPLO J 3FISH ? s NNBXP; GNC ©@ B3N

CMIHH? =0l =BM RMBPL =7 MQMIER | Q ? L @>L INGB ?

?RN? MO FIARNNB ON®@B?R N ? MO FI& S<FNF | Q4

=ILL?=N IJ?L;NCIH CM HIN AO;L;HN??> ?P?H C@ 31 CM ;FMI =IHH?=N?>

Servopower = HH ? = NLGIHIIR CS R:BCPJ J R C ABINHI N B ?
+C=E?MNUILL?LBIQ?CM; MM?GL ? NMBR ?LP | M
QCNBADONNBLIOABAOFMWMNNBIHFIS?MNLGHEGAHM _ _
M?LPIQ?MOJIJEBBCOMMOMBM CNEBIB?L;NCHA@ Micro Maestro power pins.
SIOM?LPHMILIPCHAOABLL@HMNOLUIFC=;NCIM?

= HMNDBSAN ; M B@ BNGOHL? L RIMVP N ? L GHCHIZ 1 J LIG PN IQ PNLI O L+2H | N\PB; K; F F J@LEAGDIIL?
NB? =OLL?HN >L;Q 1@ ;H ;P?L;A? MNL;CHCHA M?LPI CM

710=;HI1Q?NB#?Z?MNUILIM? MINM?LRIMGICHAR?MOJJIFS
<SS IHH?=NNBITHVAC NIICQPRCNRINSB, ;HNBW? LA 2ULNM
;M@ NE==1GIACENIBN BC =K ?MNINIMIF>ZTQCLANB?
<SINNIGNBLI;L2?NQ2?HHIHT@GNBVR? LPIIQ?+IHH?=NM IHM
MB | @H BITC = NNONLBRTC ABANFISH AL I OHIH H ? =QNNCA H><22>=;, O M ?
i FF ALIOH> JCHM IH NB? <I;L> ;L? =IHH?=N?>

2B5 (out) JIQAONJIBONIQMNUIQ?3I0OIQHA4 >?PC@RMEB ?
IH <I;Ls L?AOARLNCLL?@NBS 2BPH <I|;L2A0K®IM?>
QB?HYP?2CMQ?LENBL,MNMC B, ?MNRK O CIG? MN B ? LMitro Maestro configured to use
CM ;<I@N ;P;CF;<F? NI JIQ?L INB?L >?PC=?M a single power supply for both
board and servos.
2B3IG FCH?M2 [ ;LDM@IM?H>OHANMPLPAINHNLIFFCHA
SCACONNBOHNSI?  MOIHKCIHRAFN ;ABRMMCHRBLIN?=<S8?x L? M C [ZBIRLU MG L LFPPGIBITCHU
ION @IL NB?Ns? JCOHNWM @CBWH OMCHA NB? IH <lgt M?RAOGECHHI2Z>MNBI? =<OBR?HN

2BRX FCEBRMRANAL?=?8P CHPZA*N?>4 M?LLSNRND s¥MNBI@2LIGC=LI=IHRLOEFM?L
2B?M3NZW CNBAM? LE,GG;, HOMB*?;, ?MNLKCNLSN®M? H>=ENB=GJORCNB31
=IHH?=NE€INBIIGILCEH@ ILG<NGWNBt?;, ? M N M? MCTHMN ? IM@Secton5.a ,INNBNNB+?, 2MN LI
QCFIF <, <PX<FRL?=?CH22*M? LLCSN2UCCIMINO;L;HNR?>> 4, MBCABNBO?G JCHN I

SIO MBIOF> <IIMN 4 22* M?LC;F MCAH;FM NI ;<IP? 4 C@ SIO Q;HN NI ?HN

2BPX FCNR;HMHGENOWH PRP2*N Y4 M?LCSN2BI? MSN2;W CNB2R2MJ I MWL ,GG; H>M
M?HN NI NB? +;?MNLI IL ;L<CNL;LS <SN?M M?HN @LIG NB? =IGJON?L PC; N

2BRST JCH,HK2>LCHF?PEGNU?L @] BGLE>? M @NIB+*?2; ? MN GICML | =1 H N IONREA®@ RII OAP?>H ? LHFIR S
<? H?=?MM;LS @IL NSJC=;F ;JJFC=;NCIHM 2B? FCH? CM CHN?LH;FFS JOFF
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Micro Maestro 6-channel USB servo controller
bottom view with quarter for size reference.

2B2CG?HN@IIBfa=kt?MNILI;L? a 2BP?LNG=BFLCTIPHNN PN BRRQ |
GIOHNCHA BIF?M ;L? ;H> 2B? AC=LT +QUWNBUOQ?EABRL JCHM

1.b. Mini Maestro Pinout and Components

Mini Maestro 12-channel USB servo controller (fully
assembled) labeled top view.
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Mini Maestro 18-channel USB servo controller (fully
assembled) labeled top view.

Mini Maestro 24-channel USB servo controller (fully
assembled) labeled top view.
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Note 2B @®/IV? = NZJHGINB/i +; ?2MNLI
;H> M?LPIHNLIEF? LN ?

Sectionl.a @It C=1LH;? MNILAH | G\

=IGJIH?HN CH@ILG;NCIH

2B?2IFIFKCCHC?MNLI ‘H> =B;HH?F
M?LPIHNLIEFARPLHWHRNENIGIONISIL "M
JILN PC; ; USB A to mini-B

cable[http://www.pololu.com/catalogiroduct/130] HIN
CH=FO2B21 =IHH?=Q\8N@*=IH@ CAOL?
NBM?LPIHNLIMNE?HFMJd?0M NAM ? H >
=IGG;HNMBM?LPIHNLIFFRH@ILG;NCIH
;< ONNBM? ? LPIIH N L | EFROALLMYN NNH2M ? H >
THL?2=2CP*M?LESNIHWB26 ;H>06
FCH?M

Mini Maestro 12 power pins.

Mini Maestro 18 power pins.
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2B? JLI=?MMIL ;H> NB? M?LPIM =;H B;P? M?J;L;N?2@IR?L MOJJFC?M

Processorpower GOMNG?2CN@2UIE IL@LIB?RN? F

\' 4JIQ7MOJEFISH? ANNBAN ; HSGND C H J OHNIE?? @IN
MCIXRRBA;L>5NCM; @B, PH?RN?LIHQPALO J EFISH?=N 2> oo
NNBVP; GNNCE B3N CMIHH?=ONNRB=NM\PBIL | = ? NONC IFLF
<21Q?L@% INGB”R N ? MKD; FJ, IFI$ N B CN®BB??R N ? MID; FJ F S
@;<KPMIQ =ILLPEFANL;NCMHR O ;L;HRP?2&EHZL CM

FMI =IHH?=N?>

e o]
Servopower =IHH?=NLQIHMCCRBFI Q 2IC ABINHIZ B ?

+CHC?MNLIL>HNBRCHC?MNLIH> SIG:HGE" B0 5800 Tt velage)]
M?LPIQ?+IHH?=RCIHMCM?LGEHALFE;, JCH EC—y) L Dot
B?;>?NBPCHEC?MNLIIHFB:M JCH B?;> M lgmm——ddd || | O +5Vireguiator output
=IHH?=MTUPHQ?L? LRI Q2L M M ML ?NNBR? L P I | cutiable traca on botiom
QCNBADONNBLIOABAOFYNNBIHFIS?MNLCHBNIBGIHM  Mini Maestro 24 power pins.
M?LPIQ?MOJIJEBBOMOMRM CNBBB?L;NICHA®
SIOM?LPHMLIP@HIO0ABL L@ KBNOUJFC=:NC|MHMMOBNN; MBE® BNGML? L RIMPN?LGCH?
TH;JJLIJLRONPIQ 2M 1 O L+H2H | N\PB; N ; F F JALEADINB=20 L L2IH R@H; P 2L ;MR L ; QP @ W

] GND (growndiow)

T T - o - BT I B T T

710=;HIQ?NB#?;?MNULIM?MNM? LI M:GMCHARP?NM O JXBSIHH? =NEHWC NICP?RCH ?
NKINSB, ;HNBW? LPARQ?2ULNMAS ALIOHMHH?=QINLT PI>22>=; QMPL | OHCHMN B ; LAL ?
=IHH?=RBB?=I1GG?R>3NPINBCMNMEFIHHS+AL QMO JNMNB??>C=MNPLIIQ 2ACIKEMB ?
=ILH?L @ NB? <I;L> ;H> OM? NB? CH=FO>?> <FO? MBILNCHA <FI=E NI =IHH

2B% (out) JIQZONIENIGMNUIQ?3I0IQH4 >?PC@2MEB? G IH <I;L2AOHINCL?=NFS
@LI3A 2B?PH <I;LZAORKCNMMOB?H??2A?2CMQ?LETNBE;MNMCHBR,?MNRPKOCIGM
NB?L? CMG<I®GBNCF;<F? NI JIQ?L INB?L >?PC=?M

2BMCAHCHR?IM2 [ ;LDM@INML?H>CH-AMNMMPLEIIMINL I FEGEBANB OB ?; MOBCAHNY A? M
2BNINSOLLPEGICINLIOND INB ?2MCHEM G <OQB ?GIM ONFBEH < |; L2 A O AN BP0 L lo@tHINV
FCGCN?G NM?? ;<IP?

2BRX FCEBRMRANAL?=?8P CHPZA*N?>4 M?LLSNRND s¥NBI@2LIGC=LI=IHRLOEFM?L
2B?M3NZW CNBAM? LE,GG;, HOMB*?;, ?MNLKCNLSN®M? H>=ENB=GJORCNB31
=IHH?=NE€INBIIGILCEH@ ILG<NGWNBt?;, ? MN M? MCTHMN ? IMaSecton5.a ,INNBNNB+, 2MN LI
QCFIF <, <PX<FRL?=?CH22*M? LLCSN2UCCIMINO;L;HNR?>> 4, MBCABNBO?G JCHN I

SIO MBIOF> <IIMN 4 22* M?LC;F MCAH;FM NI ;<IP? 4 C@ SIO Q;HN NI ?HN

2BPX FCNR;HMHEIEINOH PZ22Z*N >4 M?LLSN2BI? M3 N;2ZNP CNB?H? LKNIBI?C HGC?MNL I
CNM;NEZM J I NI 2N GG ; HEEM < C NS N8 RN NCB=A G JORIGNB37L =1HH?=NIONIBI2 §G ?
@LIG NB? 26', FCH?

2BRSTICH,K>LCFEP@NU?L @ BGLE? M@NB+*?, ?MNGICHML | =1 HNIONREA@ I GA\F?H ? LHFIF S
<? H?=?MM;LS @IL NSJC=;F ;JJFC=;NCIHM 2B? FCH? CM CHN?LH;FFS JOFF

2BERR FCAPHIONINEBCNMCN N BL?? 2L LOM™4" ' NC ML C BTHOB ?NMBL?? 5#" CM ; HX QM

JOFFPNBLIOAB?>#" QB?MBL?*#" CMO BB 2 ?*#" NOUHMWB ?H?LLI£=ON® U @@&B ? H
NB?L LALF BARMR? 734 7, L Pi>=  HF MIZ= I HN L KFSN B&MM E L CO NNB#0 OF CEIRI? P?ILC FPGRC N
CM;®RIHHRB#0 OF CH& O F NOCAIRC? MNNIM? NB? LM PNBIQ? PRB>NC NBQEHF O MB ?

-P?LPC?Q GA? 1@


http://www.pololu.com/picture/view/0J2355
http://www.pololu.com/picture/view/0J2355
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L?»#"M@FFIHH? =ICMC? M NNLNVD ILHDQ B ? H AP 21N B+2C H-C? M NNLOM HO/NL Pis# " $1L1G 1L ?
CH@ILG;NCIH IH NB? JIMMC<F? ?LLIL =IH>C3¢@ionldb ;H> L?MIIHM? IIJNCIHM

2BPXIN FCH®M?LCHREOON B8 G\ E ?OR; M$I=B ; QIHA ? NBPENE€ORE ? MN LHEBM ? LESN ? M
L?=?CHARBECRCEO@ GNBLASDHAB' A;NPNL;HMGEBWNBEBF* CH ?3ection5.g @ I&IL?
CH@ILG;NCIH ;<ION >;CMS =B;CHCHA

r =4 Ik LAY ]

Micro Maestro 6 Mini Maestro 12 Mini Maestro 18 Mini Maestro 24
Bottom view with dimensions (in inches) of Pololu Micro and Mini Maestro
servo controllers.

2B?>»CG?HME@NB®CHC?MNLIM;L™MBIQEHHINBPC=N;GLP2FIHACMNBRC=1+;?MN&IL
=IGJ;LCMBA?LN,G=BFLCT PHHNVN PN QRBRQG I OHNBIHAMM@ IFFIQM; H> @IL
NB? +CHC +;?MNLI s H> @IL NB? +CHC +;?MNLI T H> yH>

1.c.Indicator LEDs
2B? +;?MNLI B;M NBL?? CH>C=;NIL *#"M

X 2B@eenUSBLED CH>CHNBI2ZMM N ;N@N BF? PCoB? NBt2, ? MICIMINIHH? AN 2*GJON?L
PCNB21 =;<FNBAL??H" QCEAQ@BB?KBIGCIHHNBY;?MNL31 NBARL??#H" QCFF
MN<IFNC H MIE HQFESX FCHEIHHNACE D NBR; ? M NLI?I=? C B ?2LMN C €0 M;M@ALANGB2IGIJON ? L
CH>C=NBEN#A ?MNBL M LCP,2EZMH M N= FLEL?2>= [OMSP B+?; ? M ML?INIB G %M M NBZL ? ? H
*#" QCERAH<OCQ CE@F C<ECHIBPEB?AML ;=NCRBRESHNELEPHNIPIFC=NBMN;HNFS
MNL?GN@ LINB??2MNMLIRQ B?2NMHB-AHN+L?HR RO HH EBEAHH ? -NNNB#?2, 2 M N\LBA?L ? 2"
QCFF @FC=E?L =IHMN;HNFS

X 2Bred error/userLED OM O (FHSC sHRRPIMIB 2 ?%#" N O L HQB ?;H? L Lll£= O {HVWN O U @N@
QB ?NHB?L LALF BA M2? 23+ 7 ; L17?8ectiond.b @ IGRILCH @ ILGENGMNH IZBIR?3#" =; HF M|
<?=IHNLIFINBEIMVMELABN? >#" QCEFHC KB 2 NH? L LIINLC i@BWV? = L€IGNG ; H>INLO L HCONH A
IH Q;M LOH

X 2 By&llowstatusLED CH>C N;BI¥PH/INMN= S B RN B2 ? MICI®IHON | <>ONGFN?NB?@;0FN
yHSB, MITS?2N?N?NNBZ>0k; NNBE?FFI#) QCEFCMEI QFBL CHBERR ®@GIBR; ? MNUP M
HINL;HMBERLPOFMHAMRN B+, ? M CIM? ; SN LCR?L INBR? FFIK) QCFFLCI>0EFEM S8
<LC?2ZBFRBL? KA AHMBGF ; CBRMI ILNGCINBW? LPAILCNBGIOHENCE&?NQ2IQH VP M
MCHFMHQENB?LAI@ GNNB@F; MIBCBANLIRCGIHN=2PRPM?=IBBHOGI@D F;MB?M
CH>CN;B&ZBNHH PIRQ F ;08> C N;BIFNHIZAN BM ? LPLMH ; <FRARN OFM2AM?CMAHN>FF
IONJFBNHH2FNMQQ B ONFQ®@ F ; NCBA>NC ;B NV? ; MHNE @GN BV ? L EIMH ; < FRIH 2 @GN BIONJON
=B;HHOMM HIACBTFABM DR B 72,H ; FUI2 LL€I,GG, KCM?=?CWBR2?FFIH) QCFECNLC? @
>C@ F QBECZBXM ?NHBP? RNF 2 LO GG ; KM? =? CBEQB?NHBZ; C4F CHEGIDAQMB C=B?P?L
B;JJ?HM @CLMN

-P?LPC?Q GA? 1@
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5B?MN B ? MNCIM? M2 I GINBQLINB <P CEACNCQPRE®INBL? PpHILS? FFIH) MK FC@& EO L
NCG?M NI CH>C=;N? NB? L?M?N =IH>CNCIH

X7?FFIQ@I@?=*FCHE GHAQHLO NZBNC M= OQ I?NHB+?, 2 MN LA MCHRI KWV FI,QION 4
OMO;FFS >07? NI FIQ <;NN?LC?M IL ;H CH;>?KO;N? JIQ?L MOJJFS
X7?FFIQ <FCHECHA L?>1@@ 2B? +;?MNLRSOACH?M?N <S ; FIQ PIFN;A? |

X 7?2 FFi@% ?%F C HE AP B@ C L G LIPBM OEW T N = B b PMZBCHAM+ = OC®IG?>C ;N ?F S
@IFFIQCHA ; @CLGQ;L? OJAL;>? ;M ; HILG;F J;LN 1@ NB? OJAL;>? JLI=?M

X7?FFKkGCHECMA?;>®@ CLGDOLLIPRMOENKP@NVZBIONB | OHF>PIA=C 10 L GIHIAG ; F
OM;A?

1.d. Supported Operating Systems
2B?;?MBLI>LCRRAENH@ CACGLONCQHLEH>?C=LIMCANIQM5CH>IQCMNCH>IQM
;H> *CHOR

2B? +;?MNLI CM HIN =IGJ;NC<F? QCNB ;HS P?LMCIH I@ +;= -1

-P?LPC?Q GA? 1@
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2. Contacting Pololu

710=;HB?NBILI>QzAP@G IOLLNC=O0PMMNUBG?@ [ >>CNCH@ALGERQIBK2>?FCABN?>
NIB?, @LISIG<IONMHI@SIOLLID?AHMIOSIIORRI?LCQAEMNEB®;?MNTIO=; Hontact
ushttp://www.pololu.com/contact] > C L ? HLN FNEMNI Oforum [http:/forum.pololu.com/] 2 ? FOFQ B ;2> CQ ? KIFB ;Q?
=IOF> CGJLIP? QB;N SIO QIOF> FCE? NI M?? CH NB? @ONOL? IL ;HSNBCH

'HN;=NCHA .IFIFO G A? | @


http://www.pololu.com/contact
http://www.pololu.com/contact
http://forum.pololu.com/
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3. Getting Started

3.a.Installing Windows Drivers and Software

'@ IOLDMGKA>1QMSI|I@ CHEZ2NB ; PService Pack 3 http://www.microsoft.com/downloads/

details.aspx?Familyld=68C48DAD-BC34-40BE-8D85-6BB4F56F5110F H M N<; £ @ THPM N NFBSC € R® NN ?
+;?MNLI 1?? <?FIQ @IL >?N;CFM

?@IL? SIO =IHH?=N SIOL +;?MNLI NI ; =IGJON?L LOHHCHA +C=LIMI@N 5CH

"1 Q H F I N>B/iaestro Servo Controller Windows Drivers and Software [http://www.pololu.com/file/ download/
maestro_windows_100706.zip?file_id=0J266] E TCJ

-J?HNB8?.;L=BCH:>® Cskeltup.exe2BTHMNQERKBICSITNBL I QABBN 27N O G ICHMWBR F
+; ?MNIIHNUPAHNRB#?,?MNLGG;H> EREBBEINESGPHNB?2, ?MNLICAMBEMO-LIGIJON?L

'@ BRPHMNOFEERANE ; B;PRPRNL FRNB@ CHRIPN? GJ I L>C B? =INCIAH-Betlp.exe; HM?F?=N
"OOH ;M ;>GCHCMNL;NIL_

"OLCNHBE?H M N ; BFC NEIQEIE A& OIBNNB>L CB?2M I N? N? MNSPE=LIVH®N=-1GG?H >

NBSNOANNBCHMN; FFONXHHNCHG® ; SSCH>IQM LN HMNBHMCRIT@D NHERQ ;S
5CH>IQM :H> 4CMN;

| Software [nstallation

TE The software pou are instaling has not passed \Windoves Logo
besting ta wenty its compatiuity wath Windows XP. [Lell me why
I

thiz testing is inportant |

Continuing your installalion of this software may impair
o destabilize the comect operation of your syztem

+ Don't install this driver software
either immediately or in the future. Microzoft strongly Viou $houkd chedh o maealsciune’ § weebibe 1or updaied drver softmine
recommends that you stop this installation now and fies your device
contact the software vendor for software that has
passed Windows Logo besting, + Install this ¢

| Continue drpway | | STOF Instalalion, |

@ NRBCHMN ; ER@NCCHIEBV BN A NHDB | BF P ?M B | L NINOBMaestroControl Center CH
N BBlolu @ IF>2BRECNUSCH>IQMFC=NBCRFISGMNEIH @ CAIGINEP<QHAA?IN?;F NCG?

@7??><@tBGBR;? MNAB? IQC FAWKI?;, =IGG;H> GBQABFECRBCMdQBCSBG; H OH\
'"NGG;H> .LIGJN

Windows 7 and Windows Vista users: 7IOEIGJONBLOHRQ ONIG ;N CH;ANBPF="? M>M;C BXR MH
SIO =IHH?=N ; +;?MNLI || @OLNB?L ;=NCIH @LIG SIO CM L?KOCL?>

H ; Your devices are ready to use

' Device driver software installed successfully.

%?NNCHA 1IN;LN?>


http://www.microsoft.com/downloads/details.aspx?FamilyId=68C48DAD-BC34-40BE-8D85-6BB4F56F5110
http://www.microsoft.com/downloads/details.aspx?FamilyId=68C48DAD-BC34-40BE-8D85-6BB4F56F5110
http://www.pololu.com/file/download/maestro_windows_100706.zip?file_id=0J266
http://www.pololu.com/file/download/maestro_windows_100706.zip?file_id=0J266
http://www.pololu.com/picture/view/0J1349
http://www.pololu.com/picture/view/0J1349
http://www.pololu.com/picture/view/0J1348
http://www.pololu.com/picture/view/0J1348
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Windows XP users:$IFFIQ MN?JM \ @IL ?;=B H?Q +;?MNLI SIO =IHH?=N NI SIOL =

FITHH?NBF?? P @521 04 G J O N371L ML The Maestro showsup asthree devicesin onesoyour XP
computer will detectall three of those new devicesand display the OFoundNew Hardware WizardO three
times. #;=B NCG? NB? *"$IOH> ,?7Q &;L>Q;L? 5CT;L>_ JIJM OJ @IFFIQ MN?JM

5B?H NB? *"$IOH> ,?Q &;L>Q;L? 5CT;L>_CM >CMJF;S?> M?F?=N ~,1 HIN

1

Waelcome to the Found New
Hardware Wizard

Windows will search for current and updated software by
laaking an vaur computer, on the hardware installation CO, ar an
the ‘windows Update ‘web site [with pour permizzion).

FAead our privacy policy

Can windows connect to Windows Update to search for
zoftware?

1 es. this time only
() Yes. now and every time | connect a device
(%) Mo, nat this timne

Click Mest to continue,

et Jl Cancel I

“HNBM?=1M>LP@HB'S I OH?Q&;L>QACT;LM?2F?+HNNBMH @N®ONPG;NCH.FFS _
=FC=E "~,?RN_

%?NNCHA 1IN;LN?> G A? | @



JAFIFO +;?MNLI 1?LPI 'IHNLIFF?L 3M?L M %OC>7% \ JFIFO 'ILJIL;NCIH

Thiz wizard helps you install software for;

Palolu Micro Maestra 6-Servo Cantraller

3;') IF your hardware came with an installation CD

“ZE? or floppy disk. insert it now.

“What do you want the wizard to do?

(%) Inztall the software automatically [Fecommended]
3 Install fram a list or specific lacation [Advanced)

Click Mest to continue.

< Back IL fext JI Cancel I

S5CH>IQMCGASIQA; ONBNNBLCB?MIN? ?NMH? MNSPE=LIMHE®N=-IGGCGRBSN® N IJ
NB? CHMN;FF;NCIH 'FC=E A"IIHNCHO? HSQ;S_

L T e T L T S

JF PukleUSh /M P s Pt [T S —

et v e e Lop mp o ey #) porg-sbay
e o <5 |l e b B el i

[ e s I e ———
L Ty e e e e
g memrhpiely o e bepe Mecsasioll (hieegly
11 ety Pl grms s U s slleden e el

5B?B 1 @B;P@CHOBBRIOKHZQ&;L>QACT;L=FCSEHC @BINEB ;M INBPCT,QEFF
JIJ OJ 710 QCFF tMé&?Q,.CNIN>MI@B?H JFOAACHA CH NB? +;?MNLI $IFFIQ M

%?NNCHA 1IN;LN?> G A? | @
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are Wizard 1

Completing the Found New
Hardware Wizard

The wizard haz finished installing the zoftware for;

?7 Palolu Micro Maestra B-Serva Contraller

Click. Finigh to cloze the wizard.

"I OMTCH>IQMH2RI?LALH<PTEHNW N | ECK BN ? LT ILBANLCPRBMOMEB IOILI<F?GM

GCABN<OBHF>PLRLMCE@HMLIMOMN" M| M2QWEREr.sysd? LMCENBICIMC PRCNIP?LMCIH
QCHFQILR CNB®;? MNLIIO=;H=B? OB ;R? L MI@GNBEIMC B?P@ ; P2SF || E CGHA

N B ? N ; ONE KN B2 L 1J ? L NQECHP@Qusbser.sysC E\Windows\System32\driver | A?NB@ CR?:MCIH

| @N BL C PS210D CH E 2N IC H V3ervie&Pack 3 [http://www.microsoft.com/downloadsHetails.aspx?Familyld=68C48DAD-

BC34-40BE-8D85-6BB4F56F5110]' @ | G IH IR HIN?LP G=E SIG; HN LGSH M N 81 N @HAR CHMNDN

MIGOMBLFMB ;I LI<FTEWBRIN@ABQRP LL??MIFPDIAL;SNIHAPC=E 2BZIH@CAOL;NCII

MI@NQ;L? QCFF QILE ?P?H C@ NB? M?LC;F JILN >LCP?LM ;L? HIN CHMN ;FF

@NCHMNNBTERCEMAINSIOLIGIJONPIP Gl H; A?HPRI; NB2ILNIM+ *.2 FCMN
SIOBIOFQI-+ JILNWMBPGG;HALNHNB2* [LNHI;L?HN B@MBVH & 2931 @ CIA A\PB ?
H;GP@NBIALN Al-+ [LM-+  '@ICORJI;NB2IFIBO "?PC=RCS MBI O/FM? HN@ 5L
NB? +:?MNLI

%?NNCHA 1IN;LN?> G A? | @


http://www.microsoft.com/downloads/details.aspx?FamilyId=68C48DAD-BC34-40BE-8D85-6BB4F56F5110
http://www.microsoft.com/downloads/details.aspx?FamilyId=68C48DAD-BC34-40BE-8D85-6BB4F56F5110
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-
g=4 Device Manager LI_IQ
9 o | E

File Action View Help
Ll Aol 7 Hoelis

- @ Metwork adapters -
4 n Pololu USE Devices
PobL “ Pololu Micro Maestro 6-5erva Controller

"? Ports (COM & LPT)
5 f?' Communications Port (COM1)

"’?’ Pololu Micro Maestro 6-5ervo Controller Cormmand Port (COM3)

: f?' Pololu Micro Maestro 6-5erva Controller TTL Port (COM4)
[> R Processors -

Windows 7 device manager showing the Micro Maestro 6-channel USB servo controller.

= Device Manager

File  Action “iew Help

== WS #mE &

- Metwork Bus Enurnerakor h]
EI % Palalu USE Devices

----- E%P Pololu Micro Maestro 6-Servo Controller
El o Parts (COM & LPT)
(I r;"i Palalu Micro Maestro 6-Serva Controller Cornmand Part (COMT) U
e r;"i Palaolu Micro Maestro 6-Servo Contraller TTL Port (ZOME)
I +| %8 Processors

|_| EHl Sanmaska DNauvicas

a3

Windows XP device manager showing the Micro Maestro 6-channel USB servo
controller.

IIGMI@NQCIHFNFFIQHH?=NECAB-2L JILNOG<?@VM ?NEB;HRBI?2+ JILNOG<?L

i MMCHANBP&L >?PCHEB;BIMODMOHBRPC=H; A?LCIANBILIJ?LNC, F@ALB?+ JILN

T H=FONEE?>P;H=?%xDNENB2ILN?NNOHAM G BEG FSAG; HEB; HRB?+ JILMMCAH?>
NI SIOL >?PC=7?

%?NNCHA 1IN;LN?> G A? | @
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3.b. Installing Linux Drivers and Software

] F-I: Device  Edit  Hedp

Cennected 1o Im Frmware versie: 1.01 Erree code: D:0000

s |Erors | Chamet Setings | serit setngs | sequence | sori |

® Mame Mode  Enatied Target Bpewd  Acceleralicn  Postion

0 g0 ¥ T | vesool]| o3| o] weam

1 Serva , . | 1merasy | o | 0 | 1merzsH

: — ] = | = =

3 sevo T o = == B

4 s C Bl oy )]

5 sero s [rsoof[ o[ o[ e
Save Frame 0 | Aoply Settings |

The Maestro Control Center running in Ubuntu Linux.

710 =;H >IQHFI;> NB? +;?MNLI 'lHNLIF !'?HN?L ;H> NB? +;?MNLI =IGG;H> FCI

X Maestro Servo Controller Linux Softwarelhttp://www.pololu.com/file/ download/
maestro_linux_100507.tar.gz?file_id=0J315] E AT

SHTOBN;ATCU=BBE O HHWHR T P@l F F IQXBHP; GPAGN B@ C@”’N@LFFI QBERAMNLCHNCIHM
READMEtxt SI1O =;H LOH NB? JL|AMap&rddoredCert&r ? = O MuSddmid

7I0=;HFM3IQHFINBP MIOL=I27@JscCmd ; MJ; L N@N BPblolu USB Software Development
Kit [http://mmww.pololu.com/docs/0J41] 0 ?RBADMEtxt CH NB? 1") @IL GIL? CH@ILG;NCIH

2B2;?MNNIQMCLNMO LB ML OMCHCHQRNBH®N ? >C;CFEAIMN ; RIB,RCILMNO LI LN M

LB H ARNBR-acmE?LIGTFORBINMIO 4231 G ; KD CGHE- OH.? L H PIF ONE= 2dAvers/  usb/

class/ cdc-acmec S5B?BIGIHHNBN, ?MMNINB? NBNYQPCLNQIBEI|ANNBIQF>?;M>?PCGCMNMB

H; G F\NUidev? ttyACMO ; HRev/ ttyACM1 NBIO G <P ?HBEBIQG; HENB 2k >7?P CSITBL PPFOAA?>
CH2BIILQUCNBFIQ MO GIMRIGENBIPGG;HALN BOWFEITLQCNBBCABDIG BRI GPNB ?

22* 1?LC;F .ILN 710 =;H OM? ;HS N?LGCH;F JLIAL;G MO=B ;M E?LGCN NI |

3.c.Using the Maestro without USB

"N MM B ORWRB?; 2 MNMIM? LM ?EPIHNL IFENRBIOMN ; HBAHALCRAROMCHASCNBION
OMGHASI@CHM?2<FNEB; HAB?, ? M N MI? MNCOB® ; KO M\?B>?? @ MNOANNQBHCAHMM O C N ; <F ?
@IL G;HS ;JJFC=;NCIHM 2B? >?@;0OFN M?NNCHAM NB;N NB? +;?MNLI MBCJI

Default Settings
X 2BM?2LELFTM3 02>?2NR:0;N?2@NIDM?MBR  <;0b;NCPH>C=sEM\PB¥?; ?MNLI

QCFF ;==2?JN 22* F?P?F M?LC:F =IGG;H>M IH NB? 06 FCH?
X 2B? .IFIFO .LINI=IF >?PC=? HOG<?L CM NB? +CHC 11! I@@M?N CM
X FEB;HH2RMH@ CAM?LFQRINECHCGOEBQMCN@ eMH=> G:R CGDEFQIC>INGB

eM

X2B? <CN H?ONL;EMIGHEHNNBM <CN IeNHA? CM
X-H MN;LNOJ IL ?LLIL NB? M?LPIM NOLH @@ HI JOFM?M ;L? M?HN

%?NNCHA 1IN;LN?> G A? | @


http://www.pololu.com/file/download/maestro_linux_100507.tar.gz?file_id=0J315
http://www.pololu.com/file/download/maestro_linux_100507.tar.gz?file_id=0J315
http://www.pololu.com/docs/0J41
http://www.pololu.com/docs/0J41
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X-HMN;LNBIJLHIMI?P==?F? LEFNGEDMNM . HM MI?23>==?F? LEN GO OMHPA C ; F
=IGG;H>M

X2B? M?LPI J?GMI>?CHMB M?LPI L?=?CP&BW ; JOFM? ?P?LS
X2B? OM?L M=LCJN CM ?GJNS

%?NNCHA 1IN;LN?> G A? | @
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4. Using the Maestro Control Center

2B ;?MNBIIMCHN? U@I,RC=>WNIM-EIH@ CAOQINICCHY? FMM O JJ@LIN? ;F NNCBRLIF
@??><HEBE?<OAARBHA? MNLHNLMPHNCMAL;JIBG#+IFFBGN E 20WR; M@ 1%1 N IO M\PB3?1

CHN? LA, EGIMINS LID B4 CE FHNNM N «ISIM QNHBAI H NE£PH N RN H N ?MINDH, 2 M N2LBHC M
M?=NCIH ?RJF;CHM GIMN I@ NB? @?;NOL?M I@ NB? +;?MNLI ;H> NB? +;?MN

4 .a.Status and Real-time Control

[ “ Pololu Maestro Control Center E@Iﬂ

File  Device Edit Help

Connected to: Firmware version: 1.00 Emor code: (0000

Status | Emors | Channel Settings I Serial Settings I Sequence I Script |
H Name Mode Enabled Target Speed Acceleration Position l
0 LeftamA Servo D) 1496.00}% 762 /2| [ 1498002
1 LeftamB Servo ; U - 1084.75 = 5k 1] 1629.50 =

2 LleftamC Servo " @ 220300+ = 0k 22030012 |5
3 Right arm A Servo " @ 1496.00 = 761 9k 1496.00 =

4 Right am B Servo ; - U 1652.50 = 5k 0k 1321.751%
5 Right amm C Servo " @ 2203.00 = (1= L] 2203.00 =
6 MNeck Servo " @ 1141251 1204 135 1141.251%
7 Servo ] 1500.00 = 0k ]S 0.00
8 PWMOupst Ouput [] - 1500.00 = 0k 1= .00
9 Bution Input - CHEEEEE 0} o] [ 255752

10 Sensor Input ol 52502 0} 0} 52 50/2

11 Digteloutpst  Output [0 - {) [ 200000( o= o 0002

Save Frame 2 l [ Apply Settings

The Status tab in the Maestro Control Center.

2B2AN;NOENMM@IAIHNLIRBSRPMNLONM CHW@I IGRIHCN IC WVNNAR B RNFC G M ? J; L INQ?

@ IHNIOMOMJF@IR,=BaN B¥?; ?MNEB MHH"HNBM=L??HMBMNB %2L? =B;HHGNMIF;S?>
<?=;ON\BZ,?MNLHNLUPHHNCHIHH? ANN\NB?C HHC? MNLEB;HM?E®RIHNL ITBF?H B+, 2 MN LI
HTHNLUPAHNRIHH?2NN MW MNGL B> ?RIC BBLPL@ ? FB, HHCROIMIGIERPL@ ? QB H HHNN ?
M=L??H

$IL =B:HHPH@ C A M?-LIRI ON JIOB?B ? = EXHR< NBVMD N JOIN A AK BVAF C; > DLON/BdNget

M2 N N@IIBAB ; HH R BN B2L ? 2 HRFH > C &NBYBVH H2 0 LOSiHidh $112 R; G JE@B=2B ; H I8 MFAN
L?F; N GIFENGE? 7B 2MBV F COB LP 2Nt H? QIMC NNBIL ? 2 HHFCHMF I QAP O H EBIFAU? ;=B 2 >
NBWFCGREC=NBEMBIBANIBOM?;=B2MVLASANG ILIL? =€IMNLNE LR2RG?SFMIZ?HN?L?>
>CL?ENNS2;LACMJIAOR2BMFCCMINIG ;N M=;FARE ;N NBGCHC GG ;RCGP;E 0 ? M
MJ?=C@C?> CH NB? 1?2NNCHAM N:<

$IL =B;HHPH@ C A\CHIWBWF CARRZHF2;LA2N*.IMCNCIM NB-30 L LP?;HF @ BC’HJ O N
2B?CMI=IHN AFFCF@EHIQBRBHIOHNNB; HHYFML?H; FIMBPCEQ MAPL I GN |
L?JL?M PHIRNNC,@ARAMBI | 4 2BCTHIONB; HHAFML2CAQINB;PFCEQR®CNBRl=NIE3BR;=NFS

3MCHA NB? +;?MNLI 'HNLIF !'?HN?L G A? | @
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2B?1J?7?7:H*» ==?F?L N\NCIERFMOBeed; H acceleration! @ H > C PNC2IGPHR, HHPEM>D O NN ? >
L?;F NCG? 2B? >?@;0FN P;FO?M ;L? MJ?=C@C?> CH NB? 1?NNCHAM N;< <

FFEGNBZIHNLHNBE MFQ; SKEMINBSO L LPHN MV?JILNSNB#;? M NCINMPIN@?SDM?@OF
@IEIHCNINBBENRCF+HMVSHINBRLALIIG?PCH®R;GIE@ C=LI=IHDMEBR2M?LC;F
CHN? N&EB-HANBMI?PEGM?LPB;HHNF;, P;FO@ NBEM QTE&PCMJIFCEL?>CCMES
=ILL?MJIH>CHA CHJON ?P?H C@ MIG?NBCHA ?FM? Q;M @ILG?LFS ?HN?L?>

PWM Output (Mini Maestro 12, 18, and 24 only)
-HNB*2CHC?MNLI ;H> |IH?@ BB ;HHZ;BM
<POM?M A?H?L;F JBEJIGIRIPANNG® L?KO 7

[ Peloiu Msesrn Comenl Center ) L

H= S,

e (81 Help

@LIG E&NI +&T;HXONI <CNM?MIFON Clbln fmmmin = fmesevmn 150 Gmrooe st
2BGMOEROM MR ;G J;AVPHC H INO B | N BLL C P {7 hotis | o | crsme setings | Sesst semng | seusmncs | 5o
IL@It#" <LCABNHPNMPRIBE?5+ IONJOMH ||z E 50020
=B;HH@ANB*>C HC? MN LIH*H=B ;HH 2® INB ?| ...
+CHC?MNLIH> 2BGHE; HGDORMRETH @ C AND Ll ? > s st o st 12
;H IONJON @IL .5+ NI <? ;P;CF;<F? . .

P L G0k
710G;SOMPB. B+ -ONJOMNNINNFBLINNIGNB ?||,
INS;NOMIN?MONS + <SB?=ENCBEB?=E<HR R —

?HN?MORAAC,@AG2MBPANCGEPI?LCCOHCHE I

eM J?LCI@ @I2R;GIRTRRH?L; Nfe pwM Output control in the Status tab in the
@L?KO@HE&TRBR?MIFOHNGBITM E G??M ? H > Maestro Control Center (only available on the
IH NB? J?LCI> ;M MBIQH CH NB? N;<F? <?MMimMMaestro12, 18, and 24).

Period Period On-time
range resolution | resolution
\
\
\
2BRMI?ICLRCI>M T H> LMIN?=IGG?HACEH=? >ONS=CRIN;CF;AFPMREO?M

‘'@ BAHNCGBRM2MONNB?LCNH?@ BWI? FCFFONBIO NS =@GCFF ;FIQONJIQBI3?LCI>M
E&T E&T;H> EQTILIPOSBR?MNVMMCRM?FQICOIBI ;H> >ONS
=S=F? I[IJNCIHM MI SIO MBIOF> OM? IH? |@ NB?M? J?LCI>M C@ JIMMC<F?

710Q CFIFl <; <F;$HMNIO MWP? L€I,GG ; HEEMM = LICIGNE@ M &5+ CI810JdL | D A=28ection5.e ; H >
Section6.b@IL GIL? CH@ILG;NCIH

SMCHA NB? +;?MNLI 'HNLIF I?HN?L


http://www.pololu.com/picture/view/0J2374
http://www.pololu.com/picture/view/0J2374
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4.b.Errors

“ Pololu Maestro Control Center E@g

File Device Edit Help

Connected to: [#DDDDDDHS v] Firmware version: 1.00 Emor code: (0020

| Status | Emars |D1E|nr|e.-l Settings | Seral Settings | Sequence | Script |
Curmrenthy active emors: Performance flags:

Seral timeout
Subrouting call overflowunderflow

Clear Performance Flags

[ Clear Emaors ]

[ Save Frame 0 ] Apply Settings

The Errors tab in the Maestro Control Center.

2BZELLINMCH>C 3 LN MNBMWNB+?, ? M NBL M? N ? NBTEFCPH HZEIMBITAGOHC =2 NICIERM L L M
A?H?L;N?> <S <OAM CH ; M=LCJN

#;=BLLFLLL?MNH<OINNBNQ| <3NARACRBRRE>#" QCEFFH, MFIHMHS@GNBXXCAMNB ?
?LLLRACNEBMAN CN HFMI?N O L HP<>SN Be?l_on M=L€IBGNG;H2BP;FO@GN B?LLLR? ACMMI ? L
>CMJF;S?> CH NB? O0JJ?L LCABN =ILH?L 1@ NB? G;CH QCH>I1Q

5B?HH?LLIE=ONME2ILL?MJIIHCAIMHBPLLLRPACEM NN ;HNB®?; 2 M N2 H>FNM@C NP L P I M
‘H>CACOINEONRBCG I MCNOIHIVY = CCGANB?2 N N 8 H3ebtiond.e HSM?LPLMONJQS R M

i LZIHO@ CNBRMB?AHIIGA>RDCHRN?>=B;HAZB? LLLR ACOMNFL kBY B2 AN LILMMPLC;F
=IGG;H>

2B? ?LLILM ;H> NB?CL =ILL?MJIH>CHA <CN HOG<?LM ;L? FCMN?> <?FIQ

X Serial Signal Error (bit 0)
B;L>Q;L? ?HLRMBEN=OQB?;HSNMNKIONMIN?N?3NNBPRJ?=N7? =2B GVH==CL@
SIO ;L? =IGGOHC=;NCHA ;N ; <;O0> L;N? NB;N >C@@?LM @LIG NB? +;?MNLI

X Serial Overrun Error (bit 1)
B;L>Q;L? ?RALRBEN=O0OQB?NIB3? 02" I@ HN XN HQ@ERCHERB GMB | GHH X==C O L GIHIAG ; F
[J?L;NCIH

X Serial RX buffer full (bit 2)
@CLGQ;L?LERIBRN=O0QR?MB@ CLG QO @D@IRENM-?CRARBIGFCE®OHRE<SN?
@LIG 06 B;M <??H FIMN ;M ; L?MOFN 2BCM ?LLIL MBIOF> HIN I==0L >0LC

X Serial CRC error (bit 3)
2BCMLI+=OQBI?NHB+?2, ? M I CIMO HHGCHA A ?H ;< IBA>?H N BS=EC€=0H>=B28BD! <SN?

3MCHA NB? +;?MNLI 'HNLIF !'?HN?L G A? | @
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s NNBP?HBP@N BRIG G, H>=E2NMI S ; N OB ;NB+?;, ? MNBL M1 G J O NVASBJN=E ?!ND 1 MSection
5d 'H MO=B ; =;M? NB? +;?MNLI CAHIL?M NB? =IGG;H> J;=E?N ;H> A?H?L

X Serial protocol error (bit 4)
2BCNMLIE=OQB?NB®2;?MNI2I=?CA20H=ILL@3 NG SNIN-PI'*HM ? HM G &;;F> = E BNL
?R;GICEBAGG; HSNP?NMIS;NsBHIQHGG; HzHOH @ C HCO/B;1»>=ECNMHN?LLOJIN?>
<S ;HINB?L =IGG;H> J;=E?N NBCM ?LLIL I==0OLM

X Serial timeout error (bit 5)

5B? N BW? LNCCE 7 ®IH; < ANBTIMII+£= OQ ®1? H 2NERC G JITLNBI AW F ; I DTN BNBN? MN L |
L?=?CA LA C2LEGEGG;H2BAOW G?1DINLHK?20M NAG; ER BN ? L RIPMN QI INB B1 G ?
JIMCNCIHM CH NB? ?P?HN NB;N M?LC;F =IGGOHC=;NCIH <?NQ??H NB? +;?

X Script stack error (bit 6)

2B CMLII+= OQB’I1?;H OB N BC’MM E LEC; N O M\?BWPN ;B ? L @ EQ®! > ? L @HFMX:= LCBNG ; H >
NBGN>C @ &PNI;E;BNBIAN ? HWIC, GNBTIM PIB M N ;=EIJEBI IHNB?>C=kI?MNHP |H
NB? +CHC +;?MNLIM

X Script call stack error (bit 7)

2B C@MLIIE= OQ B2 H OB N BPMM E LEC; MY O M\?B=2 AVFN N IEP ? L @ EQ®I > ? L @HA PQ L @F HQ
I==CB2LNIG;HBE?PPE@HVMMDO<LIOINNCMONL | GNENNMTEE@H R C GZBR ; AWN ;= E
>?JKEB IHNB#2C=k?MNHP [IHNB#?CHC? MNLHI®@H>? L@ HFG @LB ?NHB 2L 2 NOLH
QCNBHINL?MJIIMOCHIKS NFHHOH >? L @CIEG T8I @ O;HV O <L | Q MICHHER ? M Nl =LLNC J N
T NNO<LIONCHAGG,; HENBWO<LIORCGCRICNNEMN =1GG; >N BB fuit =IGG;H>
IL;H CH@CHCN? FI11J

X Script program counter error (bit 8)

2BCMLI£=0Q BI1?H OB NBOMIME LE;JN O MPBIL |ALGOHNN B2 >L 2 @MBP? RMMNLO=NCIH
NK?R?=ONKRFONFKIOHZ2BIGMB ; JITIRIALIALC®IIN?L G CHSN®t>return ILCH@CHCN?
FI1J

Performance Flags

2B?2LLINMFMIBI Q@B CFB. @ | L @ ABYRL? 2N ?2B @ ; NB E3 J F CI'N\B/hi Maestro 12,18,

and24 2B3?7L @ | L G@ A SPM CNBNMRIL | =2 MGBMINLM?725 > F@ HL? L @ | L;GVCPHARIIH NN R B > M

; L?MIOB? MN MI? MPIHNAIRIFIQ2Q B M IGQ;S.?L @ | L G@HF-MBI HAR==0 D L GIHIAG ; F
1J?L;NCIH ;M FIHA ;M SIOL M?NNCHAM ;L? QS2&tiBx®H QCNB NB? FCGCN;NCIHI

SMCHA NB? +;?MNLI 'HNLIF I?HN?L G A? | @
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4.c.Sequencer

r
“ Pololu Maestro Control Center E@g

File Device Edit Help

Connected to: ’;ﬁ]]][ﬂ]]ﬂﬂ v] Firmware version: 1.01 Emor code: (0000
| Status I Emors I Channel Settings | Serial Settings| Sequence |Script |
Seqguence: [Twu wigglers v] [ Rename ] ’ Delete ] [ MNew Sequence ]
Frames: [ Copy all Sequences to Script ]
Frame name Duration {ms) [7] Playin aloop
First wiggle 500 [ Play Sequence ] [ Copy Sequence to Script ]
Frame 1 200
Frame 2 200 [ Stop Sequence ]
Direction switch 4N
Frame 4 200
Frame & 200
Frame 6 200 [ Load Frame ] [ Save Over Cument Frame ]
[ Frame properies... ] [ Delete Frame ]
[ Maove Frame Up ]
[ Mowve Frame Down ]
Tip: select muttiple frames with Ctd<+Click or Shift+Click.

Save Frame 7 [ Apphy Settings

The Sequence tab in the Maestro Control Center.

2B2?KO?M;xPFIQIKGGFROMA KO N2 M? ;NP3 F; S>=BEINB2?MNLM?KO CMCGIFS

F Cli@Ne L ; WP = C IEBBTMHGAN @ H-BaN BW? LPHM>OL;NCEBC FFCM@41LH8W. ;G?KO?H=?M

T LMNICNBL2? ACINGNBSGIJOQBRENBW? KO QHMR2? ; NN?PKO?HARMIIJCRNBW=LQBIC =B

CM M;P?>1H NB? +;?MNLI 1?KO?H=?M =;H ;FMI <? ?RJILN?> NI ;HINB?L =IC

21 <? AEH? ; N QHA O H=CR-ENew Sequence< ONNHBP HNH,;, G® INBV? KO BHFCRIB2IHNLIFM
C N BI?N ; NNQ 81 72N = B@N B\ ? L NIINIBJ2I M C I$CAMHI O i€ @ANLB@ C@ M NB'B 2= GGaveFrame ; N
NBLAINNIGNBQCH>0QJ?NN=L?;M?2P 2@ LF GNP BIMH CN;=B NBI?? KO ?M;=RIO0=;HHIQ F ;S
<;=HBW?KO DHFRBR F;B? KO ? KON NLSI| G ; HI N\BW? L RINVBIAM C N@IBNWI ? =@ @;&2
=FC=ECthAFNMBE® <ONNIH

2 BRrame propertiesE <ONNIH ;FFIQM SIO NI M?N NB? >OL;NCIH ;H> H:G? 1@ : @L;
2 BSaveOver Current Frame <ONNJIHMHL Q INNB\P?HA? @NL?76G @ G/N B=°0O L L\P;HLMP? NQ@ MINB+?, ? M N L |

'@ PrRyinaloop =B?=EG#B ?=BWP>K O IA~<QFEFIF&X;=ENB? ACHIKECTBVF? KO DHB=2MH?P ? L
CN L?;,=B?M NB? ?H>

3MCHA NB? +;?MNLI 'HNLIF !'?HN?L G A? | @
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2B3equence>L1J>1QHR FIHRAC NB2name Delete ; H New Sequence< O NN FHFNV®I N =L ? ;;NH>
G;H;A? GOFNCJF? M?KO?H=?M

M?KO ZHEHPMWI?ZOMREL? ;NP=LG@BREBINILHANB#;? MNAB ? LLI?N Q4 O N N@ HiMJI S ONBA?
M?KO?H=? CHNI NB? M=LCJN

X Copy Sequencdo Script M ?NBW = LNCIINI I P2 L ME@IBW? KO ? HGIPVEN M BVM@ CHAMY ; HN
NEB?HNBYD OM=LIGHVN ; LNOONJCO N BI?=L GlJ M N BINNBVP = LICOINDIN | G ; N QB; B8, ? M N L |
CM JIQ?L?> OJ ?H;<FCHA @QOFFS ;ONIG;NC= 1J?L;NCIH QCNBION ; =IHH?=

X Copy all Sequences$o Script CMH; > P ; H+2N ON B;;N>M 2?2 @1 O <L | ONN\NNER IMEN B=20 L LMPHINC J N
#,=RMO<LIQRIHPNRHAGNNBP? KO ? HAANEBVPO <L | GNONEB»=LQCR;FONBW? KO NH =?
<?AF;SR>EMCHWECRB? MD <L | ONTMTON R+A? NOBCHMB M MIELEIFND 1R ; GIF PO

=IOF> G;E? ; >CMJF;S CH QBC=B ; <ONNIH =IHH?=N?> NI ;H CHJON =B;HH"

Sequence Editing Tips
X 710=;HWM?FGON N@ LEGTRII F>CHRAN BN UELB G@N NJ B GHFC = EKNBR BB CHIF 1 Q M
SIO NI KOC=EFS GIP? >?F?N? M?N NB? >OL;NCIH I@ =ON =1JS IL M;P?

X710=:BL:AHSAOIBY;<ENANBR; COICH>CENB?IQH)CH>I'GM G L ;MBL? KO ?M:*xQ N
@ NB? QCH>IQ NB?H SIO QCFF <? :<F? NI M?? NB? 1IN;NOM N;< :H> NB? 1

X710=;HONIISHI;, MBL; XEM?F ?-N\BCKEAN B DH QNHB#A> @GN HIQN BN ; H E;1.$< ;L >
MBILN$IGGRMMNILANBZFCI<|IMN>< M?IN?2RBRE1 & ; HEONB 2@L INGB@ L ; ECMMN N ?
NBXTNIMJIL?;>MMBALNGEB?,GHNB2HISSBXG=ENNB@L;ECQBEN?H QOL2IH?2BCM
@?;NOL? >I?M HIN QILE CH *CHOR

Keyboard Shortcuts
2B? @IFFIQCHA E?S<I;L> MBILN=ONM =;H <? OM?> CH NB? @L;G? FCMN
XCtrtA 1?F?=N ;FF @L;G?M
XCtrl+C !1JS M?F?=N?> @L;G?M
X Ctrl+V | IShift+Insert .;MN? CHM?LN @L;G?M @LIG =FCJ<I;L>
XCtrl+X 'ON M?F?=N?> @L;G?M
XCtrl+Up +I1P? M?F?=N?> @L;G?M 0OJ
X Ctrl+Down +IP? M?F?=N?> @L;G?M >IQH
XDel "?F?N? M?F?=N?> @L;G?M

SMCHA NB? +;?MNLI 'HNLIF I?HN?L G A? | @
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4.d. Entering a Script

E1 Pololu Maestro Control Center = |
File Device Edit Help

Connecled to: | H00000101 = | Fimmware version: 1.00 Emorcode: (0000
Code [] Run script on stariup Scnpt: 63 of 8152 bytes used Subroutines: 0 of 126 levels used Stack
1 # A simple seguence of servo movements with a - -
2 # speed that depends on the analog voltage input ! o
3 # value of channel 5. 17
4 1
5 begin # Beginning of loop. .
6 4555 4574 frame # add servo targets to stack and run "frame”. 15
7 7784 7765 frame 14
8 5240 5220 frame 13
9 7001 5220 frame 12
10 3142 7001 frame
11 6943 5201 frame n
12 5435 6845 frame 10
13 repeat # Go back to beginning of loop. g
14
15 sub frame g
16 1 servo 0 servo # Set servos 0 & 1 using the top 2 stack values. 7
17 5 ?et,,pns‘lt‘lon # Get the analog voltage of channel 5 (0-1023). g
18 delay # Delay by that number of milliseconds.
19 return 3
20 @
21 3
= - 2 1
4 [ 1 sm =
. 1 0 o —
Stop Script [] Serltofobow script | View Compiled Code... | | -

The Script tab in the Maestro Control Center.

2B2=LCIJREU@B?EPOHNM=LICKE®|;>THNB? ? M N L>? N;ICIRE?;, ? M NMMA L C FNIKCAIR\; A ?
M Bection6 -H=3 1@ ; P?H N 7, I\P=>L; 1IN C SNEB2J J FIS? N N DA FH ; N BVP= LIGIBIN BS?? P C = ?
NB?L? ;L? ; HOG<?L |@ IIJNCIHM ;P;CF;<F? @IL N?MNCHA ;H> >?<OAACHA S

Running and stepping through a script
2IMN;IMELICONHEFNERL?2BONR|H?PFOOH=LCINOM=LQCRBELI=? K\EIBR;?MNLI
IHTHMN L;O{=NNCGEFH NBF2 CHMN LOMN EBRH? LLIE=0'HE ;HS; MCRICEM M ?\@DNF?

; FITJ@GVMIGRCHE;OMM=LCOINE@IL?BBCNBR?=LCNI@HHEB.Z 51N L= L CIJOIN QIGEF
;P;CF;<4FRBVG ;FEWNEL C;BEPB GUIOIBPOM IO =33 MBI Q SHWNBZHMN LIOBMMIAHL?HNF S
<? CHRA? = O I®PBEVP = LIFJ; N2\ HN BVPN ; EB CETP C M 0HNFBR2C ABOBEAN BN, SH H? MM ®><LIONCH?
=;FFM ;L? =IOHN?> CH ; F;<?F ;N NB? NIJ I@ NB? N;<

21?R;GCAHBRA?L;N@ M=LCBNL2?N -GFFONERPF XD NRIEH?F2N 23 L CIAR XD N N 6 MNBW
M=LICEAR?=0ONICHAHFKMNL N B MK Q ; CNHINBE?GG;HSMN?JNBHAXARB=L,OMCHAF?
CHMNLO=NCIH ;N ; NCG? SIO =;H =B?=E NB;N ?;=B J;LN 1@ SIOL JLIAL;G >|

Setting the script to be run on startup

S>? @ ;OBVRE LIGISD DB 73 G F ONEED OH= L CJOIN NI ? P @UG; HSIJF C =; IS Cp-O@ FH N
NBW=LNKU®HNIG;NQENBREB?, ? MNLIK20MQENBUPNG; H?IHNIHH?=N8CIHEBD O H

M = LIGIV/NN ; L NJINCNE ; OM B+, ? MNNLION I G ; N C OINEMS LEB RH ?20CRM Q?LO3I7IOQCHMRNCFF
<? ;<F? NI OM? NB? =IHNLIFM IH NB? 1=LCJN N;< NI @IL >?<OAACHA IL NI |

3MCHA NB? +;?MNLI 'HNLIF !'?HN?L G A? | @
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Examining the compiled code

IFCAB4C?2QGIJCH?P>? <ONNIM?NB2ZNG;FNRB;NZL?;NB>;,=BCHG& I OM =L € B KO\W
P;CFEIRWPNMN I @ ?P?FI R L THN? LCNIBEZ>N ;I@N BLS N ? =0 MPEN B+, 2 M N@II L
?R;GJEB A ; HNIQ L CN DIQ H= | G J C RIFL? ddriact usihttp://www.pololu.com/contactf NN B7?H +@N B ?

=1 GJCHI2>2 M C MINGTFHFREN BVPO < L | OCIKC HFP?GIBCHEAG <CHM=CEHB?RIN;NZBPIM@ G<?L M
=;H <? OM?> QCNB M?LC;F =IGG;H>M NI ?HN?L NB? MO<LIONCH?M OH>?L ?

4.e.Channel Settings

[ “ Pololu Maestro Control Center = &

File Device Edit Help

Cornectedto: [#00000101 =] Fimware version: 100 Eror code: (<0000
# MName Mode Faste (Hz) Min Max On startup or emor Speed Acceleration  Bbi neutral  Bbi range (+/) -
0 istomA  [Sewo v|[56 ~|| %273 200002 [Gote = [ 1S600F [ THis sfe] [ 1somE] [ ek
1 LetamB [sevo =|[s6 = 23| 20003 [Gowe = 120025 [ ol [ 12002508 | 28575
2 LetamcC [sevo  w|[s6 =] 704 B0 [phx| [ T00E 0 o [ oo [ amasE |5
3 AghtamA  [Sewo  v|[56 »| 92| 20001¢] (Gowo || 143600} TR /=] [ 1500002 [ 47625
4 RgtamB  [Sewo =|[56 =] %2 200 [Goto x| [ 17 TE 0 0/ [ 17825 [ 28575
5 RgamC [Sewe =|[s6 =| 7O B (o] [ ™R []E ofe] [ 1so0zsie]| [ amesi
B MNeck [Sevo  w|[333 =] 38 pITTES || [— 7] 120 B [ mnE [ msk
7 [seve  ~|[33 v] 9212|2000 [ignore ] ok 0fs] [ 1000 [ 4
8 PWMOupa 20001 e of| [ 150000
o buon

10 S

11 Digtal oupt

| Save Frame 0 ]

The Channel Settings tab in the Maestro Control Center.

2BPB;HHPFNNR HAMN ;€IHN I@FKMHBAN B="B;HH?F 025 GI72?MBLMMNILANB#?, ?MNLI
;@@?=NCHA CNM I1J?L;NCIH CGG?>C;N?FS IH MN;LN OJ

A separate row of controls is displayed for each of the MaestroOs channels:

Name. #;=B@ BB ;HHZ:M2 MM C A, ILICUHP?HCBHERP G2 MM INN I LANB?? PC =7
<OMHMEHN;BVPS M N2ASCINHE LGLI H G J OQNGAIL@ ; HNNIO M5A O ? MNH; I >C @ @-?G2ONCNBION
FIMCHA NB? H;G?M M;P? ; M?NNCHAM @CF? IH NB? IF> =IGJON?L ;H> FI;>

Mode. 2B? GI>? 1@ NB? =B;HH?F CM NB? GIMN <;MC= M?NNCHA >?N?LGCHCHA

XServo NB? >?7@;0OFN CH>C=;N?M ;H O ! M?LPI .5+ IONJON

Xlinput MJ?=Q@KNBPB; HIMBAGCFOM?MH;H; FIR>CACMN;JOBNC HIJO-NB;HHY F ML ?
iH; FIMB?ISE ?; M OLUMN CH ONfJCVMA-&S? N Q ? /7 H+> 411 "NG;RCGION®<IONE&T
2BZTHIOHNM ;HH?FM,L2CAQMNBPCECR2MCNBRI=NHAH®R;=NFS,INNBNBP;FO?M
>CMJIFCHIBZ, LA MC NG RHOW BI?N ; NQFL PH XK O ; LINGNIB; = N CC; i JRO, N OVl CM
>SCMJF;S?> ;M

3MCHA NB? +;?MNLI 'HNLIF !'?HN?L G A? | @
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X Output MJ?=QI@XNB-RB ; H MBH GGFOM ?M M C GI E A COINB'GIM NITa>H > C =;; NCHAR > N B
NBIIMCRCHE®I BB ;HE®MR¥x|HNQB? NBED NIINQ 4 ILBCAB! 1J?=CQ@KB?FFS
IONJON CM FIQ OHF?MM NB? JIMCNCIH P;EM? CM AL?;N?L NB;H IL ?KO;F I

Rate MJ? = Q@AM R®P I'L; =Rervo =B; HHRARNB?C=kt?MNLFM ? L SIO&A NP BV?; RO FIM R ?
QBAHRBCHC?MNLI ;H SIG;B;PRQIC@ Q?NHNBIIQBCI=BNOMP?;=BB;HH?F
2B? JOFM? L;N?M ;P;CF;<Feriod? HRdlidtm@Htplier M3NWNBCPHAM >?M=LC<?> <?FIQ

Min ; HMax M J? =NCBEFS | QF?;3F Q@ MLB="B ; H Hodsitidl $11=B; H HFA1H® C ANBelrvd+ O N J O [B+C H
;H>; RM?NNCHAMUIPIMI ?=NNBREB CGHIXG; RCG,TE I QOFYC> @BENVBWZY? LEBHCA® M
GC=LIM?=IH>M

On startup or error. 2B CHMN CNH ? = Q@ 2 MO BaPget | @N B=?B ; H WMBH BF PQ B ?NIB>?? P O/H\P;Q Bl M
JIQ?LIOLI? M B ?NIB 2@ IH? LL L LN N B CN®B 2@ [AM J ? P> = =72 F ? LMI® © MEONHBS?B ; H HN?B-?
IONJDONA B | INB E;SH MNCNIEA H? = CJEMOCRHEG HA L L KLOHNI RO L IHNAL W OEBPMICH@ ILG;NCIH
;<ION NB? JL?PCIOM JIMCNCIH @ NB? M?LPI CH NBCM =;M?

XOff MJ?=0QI@XNBWP LB | CCAHC Q@B P, P ;FO@ ;HNBCMBIGRYOLH®@EB?H?P?L
yH ?LLIL 1==0LM

XlIgnore MJ?=C@C?M NB;N NB? M?LPI MBIOF> CHCNC;FFS <? l@@ <ON NB;N

XGoto MJ?=C @202 M KK ANBV?? L PB ® ? LNP;IL QO™ NN BIZIM C NKM N ; L N.QDB)? H
yH ?LLIL 1==0LM

Speed.2BCUNCNH ? =QN\@ERXMWEN B2 ? LCBHC®M eM GMS$ILPR;GIBGENBI?P@ NB?
JIMCRQCHE, HASNGIMNMM?L GML e MMMini Maestro 12,18,and 24only: ' @I @M3?LCI>
INB?L NB;H NBEGM-?MBORNHCNM @ MJ??> ;L? >C@Q@°?L?HN 1?? <?FIQ @IL G|

Acceleration. 2BCWN CMHA? =QI@ S 2 ®F? L|;NGVH? LCBHHC®M eM GM GMS$ILPR;GIF?
QCNB==?F?2U® QIBPI?PGN BW? LOCF¥B; HAS G;RCGIGE eM?W?MS =IMini Maestro
12,18,and 24only: ' @I @MI?LANBRBNB?? @ ; OEMNBOHCE®M=?F? L;INeCJ @ @1?712HN Q
@IL GIL? CH@ILG;NCIH

8-bit neutral. 2BANMNCVMH ?=QON@R AMPZ2RCCHE C=LIM? NIBI-=NML?MINH>MH?ON@JE<CN
=IGG;H>M

8-bit range. 2BCIMN CMHE? =CI@CH M@ ;L A2 NQ2M? MCENBGNGG;H>HM <®PNFO@ L?MOFNM
CH ; N;bdufdlBii@gnge QBCF? ;H <CN P;FO? 1@ LreMu@IF-XeligeCH ; N;LA?N P;FO?

Advanced pulse control options are available:

Period CM;>P;H¥2NCNBMNPNBI?? LA I@FFAN B ? LPO FNCBVC FF C M2B CEMRE B/ | O HEBN C G ?
<?NQMTH=?MMIFMCP2BLHH@H OL D HM;XLANN\BIAM CFR ; ENWN B>?? @ | @F I8 Mini
Maestro 12,18,and 24 only: NBOHCEM ? ?H>==?F ? > RLAHEN BJO FIM R2B © H G R 2 HPHFIH
Period H I NHPeriod multiplier .F?;M?@NINB@ | FFIQCHANBL?? F; N C KPP BRePibd ;HMJ? ? >
;==?F?L;NCIH OHCNM

SMCHA NB? +;?MNLI 'HNLIF I?HN?L G A? | @
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Period (T) Rate Speed units Acceleration units

T=20ms &T eM GM eM GM GM
T=3D19 ms &[T eM 2 eM 2 2

T>20ms &[T eM 2 eM 2 2

Servosavailable CMH; >P ;H¥ 2PN C@OHN.B*C =kt ? M NH FNJ ? = C IOBROMGA @B ; HH\PBEOI S O M ? >
NEIHNMPA RSIINPR;GIJERBEMFCMMN IHFNBB; HHYFQICEEP ;CF;#A?LPB,HH2Z2BM

INB2B ; HHZEG MA¥EM Nihput | lOutput 2BPHHS?, MNHOME®@ ? QRALLPRMCF ; ER?FFIGIHA?L
G;:RCGOG JOFM? F?HANB IL ; MBILN?L J?LCI>

Period multiplier CM;>P;H32N C@HNLB*?C HHC? MNLI ;H> NB;NFIQMLAP?LCHFHQ20FM?
L;NIHMIGITONB=B ;HHRPIHMR ;GIEBI M ?F?2FNAd@ ;H>GOFNC@FEIRX; B ;PMIGNM?LPIM
LOH GM &T;HNBANB?2NMGM &T5B?NBROFNCHLC?NBLHNBI?OFIM R 2N C HMF
<? MBIQH CH ?;=BRai;HIFOFGBH NB?

For the Mini Maestro 24-channel servo controller, one extra option is available:

Enable pull-ups on channels18-20NOLHMO FA. DN C@ NREEMM B=B;HH? FNNB;IN2 IH@ CAMCHIJO N M
2BQ@N ;L ; HWRNNCPH FQ NQTEB C QB ?HHIN BTHARL CPNCEH2E BB ? A H ; < AWB@ M; N BEIQ M
SINEIHH2OMNM NLM CNNBBRMH?FMIL QCNBAO N FSIOHAP RN ?LEOIFFA ©N CMIGIGL F S
=IHH?=N NB? <ONNIH MQCN=B <?NQ??H ALIOH> ;H> MCAH;F FCH?

4.f. Upgrading Firmware

Note: 2B? B2P2??HI@ CLGQJIAZ ;2?2 M? ;@ MEB2C HFC? M NS P IN BKZ M= N 8 F-6
:JJF C ? MMildrb Ma@&ro 6-Channel USB Servo Controller

2B? +;?MNLI B;M @C?F> OJAL;>?;<F? @CLGQ;L? NB;N =;H <? ?;MCFS OJ>;N

710=;H?N?LGEBM7?L MI@EHOL; ?MN 1@ CM. G QILOH HNCBA? MNLHNLUPAFHN2LHH? =NICHA
+;?MNHIFIIECNB@CLGRLMOB <PRCGEHCMIFKCHEBRIIPR@ NHPRERMNB2IHH?=N?>
NI_ >LIJ>IQH <IR

4?2LMCIH@B#C=?MNLEAB;HM?EPIHNLIBERGOIHR ;;CHM® CIBCN E ? M
NMAHIIGA>M?LRP; PPLL? sNNIINS LABDIJ > CI? =G G? @e>P CEGCMB ;LFC?L
@CLGQ;L? P?LMCIH HOG<?L CH=FO>CHA ;FF >?PC=?M MBCJJ?> <?@|

21 OJAL;>? SIOL +;?MNLI'M @CLGQ;L? @IFFIQ NB?M? MN?JM
1;PRBV?NNVCNHIARS | Oi; ? M NOLM QNHBAL ; PN ? N NCEIAMNIN CCN B, C B?HO-F@ 1O L
M?NNCHAM QCFF <? L?M?N NI >?2@;0FN P;FO?M >OLCHA NB? @CLGQ;L? O

"IQHFI;> NB? F;N?MN P?LMCIH |@ NB? @CLGQ;L? B?L?
¢ Firmware version 1.01 for the Micro Maestro 6-channel servo controller [http://www.pololu.com/file/
download/usc02a_v1.01.pgm?file_id=0J280] E JAG ] L?F?;M?> |IP?G<?L

MNHH?=N SIOL +;?MNLI NI ; 5CH>IQM IL *CHOR =IGJON?L OMCHA ; 31 =;

SMCHA NB? +;?MNLI 'HNLIF I?HN?L G A? | @
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OOH NB? .IFIFO +;?MNLI '"HNLIF !'?HN?L ;JJFC=;NCIH ;H> =IHH?=N NI NB

'"HNB?PCG?HR?F?°FINML@CLGCQ;LPQQCHEG?MM MEGHE & QL MO&P@ ;HN
NUOLI=?2FCGFE2B?;?MNUAHRF> CM =1 KCHNMENFI®A OLIGIJONAL? ; JI?MH?Q@?PC=7?
=;FF?> ~"IFIFO OM= ; IINFI;>?L_

¢ Windows 7and Vista: NB? >LCP?L @IL NB? <IINFI;>?L QCFF ;ONIG;NC=;FFS <?

¢ Windows XP: @ IFFIQ MN ?J9dction 3@NICGA?N NB? >LCP?L QILECHA

-H=RBRAAINFI;>UCHRRMII? CHMNNBFRRL2?H MBIGRPRRFCHE&GHIO<BE?,LN <?;N
J;NN?HMNB MBIGERH?HNR BLBAINFI;GCRB2ILNM+ *.2 FCMNOLUGJION??POE"?
+,H;A?L

%INNBRCH>NQNBTE G QAL ; SNPBNNB+?, 2MNIHNLUPHNIPH2AFCNBY? LIQM?[ _
<ONNIH ;H> M?F?=N NB? @CLGQ;L? @CF? SIO >IQHFI;>?>

1?2FNEBR+ JILNILL?MIINNBRANFI;>@ULCIHEHIQBC=B JILNM?F2A+NNB ?
"?PC=? +;H;A?L ;H> FIIE CH NB? ~.ILNM !-+ *.2 M?=NCIH

IFCABYLIAL; GONNIBQ CHR;?G? M MQALRPH GH@AI BSNOL? P C @?CMG Q M PONNK ?
?L;M?> ;H> ;MECHA SIO C@ SIO ;L? MOL? SIO Q;HN NI JLI=??> =FC=E 772N\

'NQCRNFE?@?Q@?=1HAM ; MBR; ?MNPIREMACHABHEA; NBR?@ CLGQRqgb&t
disconnect the Maestro during the upgrade.

-H=RBQIJALCMIGIFNBPCLGC B LAL;Q@TH>QCFFINNB®?, ? M NQLGFE M = | HOHL?IEN
SIOCLIGIONPAPA;CH X QCEF,JI?MCQ; M?@ I'ERB2AIMHFIH 2 ;2 MNEIOABMNISIOL

=IGJONB,?MNIHNLUPHNQCFIHHRNEONWB ?=NEB@ CLGCGR?LNMOOB s ALk ; ERM OMNBCNN
HIQ CH>C=;N?M NB? F;N?MN P?LMCIH |l@ NB? @CLGQ;L?

'@ SI0O LOH CHNI JLI<F?GM >0 L C Hantact@shitpBvigvy.hoblu@ohAdntast] 7@ DLF 2MMPC M N ; H="?

SMCHA NB? +;?MNLI 'HNLIF I?HN?L G A? | @
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5. Serial Interface

5.a.Serial Settings

2B ;?MMNBL M B Q@ @WPLLZEHN ? L$IC E@BE M BX ; HRX FC HQ BIC 8- IKDB+?; ? M NNUM ? H >

i HE?=2@RP? CHP22ZN 2> 4 M?LCSRNSktion5.b 1?=1HNBS2?MMWMB|IQNM QP CL NO LK ;F
JILNHA =1GIJOCE@RM HH? PN -HA@NB?2NRICM; F APE®mmandPort ;HNBNBCB;, FF?>
NB7TL port '"HSCH>I@WE;B?N?LEBRAR JILNOG<P@M ?MEPNE-IITECHRN OLIGIJON?L ™ M
"?PCEH;A?H*CHONBI?GG;HALK CB MO FEeSityACMO ;HNB22*. I LK) C6 M O F7Ee/
ttyACM1 2B?MOG<GLM2>C @ @RAEPEHNG JONZI? HAEBBIAG ; HBI ? LX?2 FCA72M N CFB? H
SIQFCA B2 ? M N2LB G/AVP = NP R IUH- ;\CBYPA LCH N ? E @H;@ T A A 1 NNOG PHWBIF G<MNFBB@rial Settings

N;< @ NB? +;?MNLI 'IHNLIF !'?HN?L

H Pololu Maestro Control Center E@g

File Device Edit Help

Connected to: [#[H]]]]]BD v] Firmware version: 1.01 Emor code: (0000

| Status | Ermors | Channel Settings | Serial Settings | Sequence | Script |

Seral mode:
") USB Dual Port

™) USE Chained
i) UART, fieed baud rate:  |3600 =
@ UART, detect baud rate

[] Enable CRC

Device Number: |12
Mini 55C offzet: |0 =
Timeout (s): 0.00 =

-

[] Mever sleep fignore USE suspend)

[ Save Frame 0 ] [ Apply Settings

The Serial Settings tab in the Maestro Control Center.

The Maestro can be configured to be in one of three basic serial modes:

USB Dual Port: '"HNBGM NBI?GG:HMLN:H Host PC Pololu USB device  Any seral device
SPOMRM?H$G G HNMBR 2 MNHI 2=2CPRmy || e ||

L?MJI @M TR B %; Ol>; Ns7 M TNE I ON? LG G K, FRos ™ e prnc“singj| |
JLIALQB?IH?HONHB®G G ;HALR®LL? F?2PTHN | |

2B22* ILN;HOMRM?HSNIHMB26FCH? TTL — HTX+—*RX>

"H:?=?€PNMNBIBFCHEBZ;O; N5Am?NL__Port ‘T_V_I_@._@
CIBION?LGCHIALQB?IH?HONB®2*. LN | | e

>?N?L NGRS NPMRE?=2CPRM?KSN?2M | | _USBDualPart |
IHO6;H26 2BCMF 1 Q Ml G JONIILH NN BP The USB Dual Port serial mode.

1?LC;F '"HN?L@ ;=" G A? | @
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+;?MNHMCGOFN,;BMNBIRFEIS26 FCHMM?H?210E J M?LIO LNBsNHEIGGOHQCNBB ?L
NSJ?M 1@ 22* M?LC;F >?PC=?M

USB Chained: 'HNBGM NBI?G G ;H LI M ~ Serial device using
OM R INBL;HMGERIMMB26 FCHPM?H> _HostPC - PololuUSBdevice — _ Pololu protacal

=IGG;HNWNB2 ?MNAB 2 ;2 MNLPNIJ | H e Jcommand | | |
NINBIMI?GG;HQEFM?EHII}NB!’JGG;H>| ?%%ﬂﬂ » 5 ;mﬂsin; L
.IL N OHNINB26 FCHSN 2M=?d AR B0% |
FCECEM?NNBPGG;HXLNONCHRI?, | TTLPort %@
CHN?LJIM2INGTG: HS NOSN B#2; 2 M NAB 7, L{not used)

<;OB;NRIQM QNS ION? LG CHEALQB?H mada: USE Chained
1J?HOHBPG G ;HALN?N?L OGO, N ? '

OMRA?=0PHM?HESNMHAGC ;H26 2B?

22* ILKCMIOM?Z2BCM>2FFIQMCHAF?

-+ JILNHSIO:2IGJONRBULHNGIFFNE,PAN LLM+; ?MNHHNB2RPCNBENP?=1GJ;NC<F?
JLINI=IF

The USB Chained serial mode.

UART: '"HNBGIM NBB: HO6FCH?MOM?> Host PC Pololu USE device Microcontroller
NIM?H>IGG;HAMNB 2 ;2 MNIH>L?2=2C PR | 1!
L?MJIHOMLA®@NH S<SN?=? P06 QCEF Port |+ ;‘;‘;‘-’ggﬂlgj |
M2 M BGG:H> LN OXNSNWMWMKEN IKGB ? | 3 I
IIGG;HSLIQCEPRCAHILB22*. ILICMIN TTLPm; | L’@—@

. . . — . i
OM?2BX%:0%:NIH26 :H>06 =:H> CNB?L| (not used) : : RN

1

;ONIG,NC2NFEER B, ?MNQB ?H R

<SKEM?=?CR®G ILCN;H™MNN @ CR?PO?
MJI?=COHCBEMM ? = I HKIMBACM>7FFIQM
SINEIHNNBR, ?MNIHM?KSNRXMM?LC;F
JLIAL;G IH NB? =IGJON?L OMCHA ; GC=LI=IHNLIFF?L IL INB?L 22* M?LC;F >

L moda: UART |
The UART serial mode.

Other serial settings:

Enable CRC: '@ B?=8BVB#?;? MNQCEFKO,GIS=EC=0H>H28B! <SNWNB?HP@P?MSLC;F
=IGG;H> ?R=?JN NB? +CHCSActiondldGG;H> M??

DeviceNumber: 2B @CNUB?? PGH-C’G <AL NBCNUMRE>>L NBEM CHPFIFQINI=IIKGG;H>M
2BCM M?NNCHA CM OM?@OF QB?H OMCHA NB? +;?MNLI QGéctonbd?L >?PC="

Mini SSCoffset: 2B QM. ; G ?N?NL? L GCQMBHCM\B LHPO G <R B¥WP P @Q-=CIEFM IJNHS>N B2 C HQ !JLINI=1F
M 8é&ction 5.e

Timeout: 2B AWM ; G ?MN 2 2= Q@SC?’IM NC @ QLB C ;=SRrialtimeout ? L LOLCIF= Q2B QM LfLHK 20 M ? >
TMM;@QCGRMOAPHMIAB3NOM? L PHM CA COINBEAINM=-ENB 2>C i@ NON-;NY BPIH 2NPBVRI @ NQ ;L ?
M?H>=AB8 6 ; HNIWBH?, 2 M WMIN IQM. E CHBAMM ? LCC B 2II0RQICIFEQB?HHIRPLFR 2 LOGG; H>M
ILKO;FC@IOBRAXY =IGG;H>ML?="CPCNRBMJ?=CNCG??I DINC | >N C G 2] DINCII®

>CM; NBPVILNECIKE Z2IIONIB2?MIFORNBLIM; G ?7C0ML MHNBZ, RCGR,GEOP; CF&ENW? M
2BH;NGR?=1GG; HMBKND ; FEI@IS? MNINMB@ | FF | GC N B CHNB3?M = F ; bétlvhrget  setSpeed
setAcceleration setPwm disablePWM ; H 2learErrors OOHHNBA?MNLHNLUPFHNQCHFIL? P RNHBN
M?LC;F NCG?ION ?LLIL @LIG I==OLLCHA <ON M?NNCHA N;LA?NM CH NB? 1

Never sleep(ignore USB suspend): S>? @ ;OBRXN?MNULIM? \QOMIEMRN MF 2MHIMN]BREZ NMW L;NCIHM
QB?H?CPRAN NBIIMMMFE Q?L2S81 HK', MOJJHSNBNNB3?L B; MHN?NBI2OMJI2N>N?
&IQ?P?L NBCM <?B;PCIL =;H <?NeveMleef=B? <B<+tB?=ECHA NB?

1?LC;F '"HN?L@ ;=" G A? | @
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5.b. TTL Serial

2B ;?MNMI? MCZF?ECRB =, HH? =?CPNOPBRI>HHH? AN F+*AC= FANR?KF 4 |L"22* HIH
CHP?MRR2E CFARBR SN RINRN B®?;?MNHO06 = KK?=IGG;HNMMB®?; ?MNL;H;L<CNMNLS ; G
1@ ;NNBNNB+2, ?MNLMMANLE =IGJORCNB3?L JILN?J?HXBOGRCMBLEI,F+N B+, ? M NLIMH
Section5.a 2B? PIFN;A? IH NB? 06 JCH MBHO R»BHON >A H &N PPIR)="? ? >

2B?;?MNLIPCRIAMC = FRPZ2FM? LIO;¥JGQINM LNCL FHMGBE B8 2B SNV MM B2 2 M NH |
26=;HKAL?MIINMPGIG; HNWBLR K OCHW@ | L GLNCILKE C NNLINLLS @&; NN BNNB+?2, ? M ICIM? =?CPCHA
@QLEIGIGIJORCNBXL JILMHI;,MMIHH2IJ?HAEQRBCEBLG]IB2NB®?,?MNIMH@IQL?H N
CHN?L?MN?> CH L?=?CPCHA 22* M?LC;F <SN?M @LIG NB? +;?MNLI SIO =;H

2BM?LCHMN ? IC@yrchronous G ? ; HONBANBM ?H>RH ?=?CQP2BH>?J?HNCHBNBRI LLCCIN M
MSH=BLPRIFOIMLCMF, CF ;#AL>QCU20FE?MP3>02MHG;H&GC=LI=IHNIMSEHAZ2ZBMIHIOM
M?LC;F IONJON =;H ;FMI <? *"<CN <;HA?>_<S ; MN;H>;L> >CACN;F IONJON F

2B2;N@ ILE;N%¥ ; NCNHVM NKZQICNB ;L CQABCCER NPRUL? MWVNeE 2B 2 CAISTF P IC=NM
; NSJC=;F ;MSH=BLIHIOM HIH CHP?LN?> 22* M?LC;F <SN?

LSB MSB
. 10011010

ov UL UL

Pl Vil
start bit stop bit

Diagram of a non-inverted TTL serial byte.

HIH CHR2UM?2RCBAM>? @ ;8FHN ;=NAORBCABNL; HM GENRADQHNIBC HABM N ; L N
<CNIFFIQRBLXCNMBLSN?; MN MCACGKIL@ QCHWE 3 H? MM NL; HM G ENO\WAB:! ; H>
FIACE?EIMNL;HMGEMNQR?> QBCERBSBE@M &M? @ ?NELNMHIH CHPMERNRBR S ICM
N?LGCHSNMNIC DB CGHBF?CAIICBA QB IN-? ;MK ONC G?2=;OM2ZB8S N?KOCNMRKCWN
> NS CNHAE MN«IN =8S W7 E ? M ON\NC G\PNWL ; H MENCB® ; M JII'MUMNE <NE;? NC2d S NJ?MM 2 = |EIM
N B2 Ol NT P GCOR2HNN B2, ? MN GI;RMC GO OL>; N @ <SCNMAI?=INBE@;,RCGIOGFCT;<F?
>;N; L;N? QCNB ; MN;LN <CN =IGCHA CGG?>C;N?FS ;@N?L NB? JL?=?>CHA

5B?H?BPHH?=NTPHCA?E?GNTLC NBARLIO H3M? N;BI22HM A B?N=8B7? P CAW
JLIJ?UF®B?L3HIIQ?E?PCEGCNMNB2*M? LI LB, HNOILHHLI ; LN A H=AS Q OHQ@A? L
@LINGBV? LECR)B CGB; HNB?RNL LG O MM ; EQHB ?NO L HCRIA@;BFHNL?M?N
NB? >?PC=?M

5.c.Command Protocols
710 =;H =IHNLIF NB? +;?MNLI <S CMMOCHA M?LC;F =IGG;H>M

"@IOL?MNMI? MELFEM 02>?N2:01>; N3 @ O MMNCM RMBINIB<?, Ol>; NC?H > C =< S @RAA | H
NBOB FCH?@ M7?H >EIBAGG H2RI?R <O, CH>C =<SEBPHNBRCAMI@ .IFIRQINI=IF
=IGG;H>

1?LC;F '"HN?L@ ;=" G A? | @
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2B?;?MMIALOGG;HEINIEMCGRENA@NBAEIRQI>0EKGNE OHC=CNMEB E?PRM>H>CHA
=IGG;H>»~EZNNMM C MANC EHA BTG ; KS NPl F F QR S ; Ns S NNBENG G ; 2 K O CIG?@L; H >
<SN;FND ; BMPN B B0 MNNC A H C<@ GI9tNH N ILR \ R$GB?RRBCENSSN,FW ; BMPRB?CL
GIMIWNCAHG@ERBPHINA> ILR \ R GB?RRBGW; HNMB?N=8; NS S N ?HH FN6L ; H NG BREIN M
ICH@ILGZBIRHFR=?IJNNBCNB’CHA!=1GG;HPB?NB? NSSNZMB;PHP ;F@QLIGII

2B? +;?MNLI L?MJIH>M NI NBL?? MO< JLINI=IFM

Compact Protocol
2BECNIBWCGJA®EIL2IGJI; F@GIBNPQILINI=CBMBIL INI|SIB/ B | COAVERI OL; ? MICIMBIMF S
>?PC=? =IHH?=N?> NI SIOL M?LC;F FCH? 2B? +;?MNLI =1GJ;=N JLINI=IF =IC

command byte (with MSB set), any necessary data bytes

$IL ?R;GJF? C@ Q? Q;HN NI M?N NB? N;LA?N I@ M?LPI N | ZM Q7? =I10F

CH Bx%8&, 0x00, 0x70, Ox2E
CH >?=168250,A12, 46

2BXSNR CMBI?R;LA2NSG; HNB®@ CHLMHNSNR CMBM?LIRPO G <;HNBFP; D+ ; NSSN?M
=IHN;CH NB? N;LA?N CH OHCNM I@ KO;LN?L GC=LIM?=IH>M

Pololu Protocol

2BUMINIENAGI;NQCINBWV? LILIN IOIM2S OLNBRIR? LELREHM? LPIHNL | FFM®IOMSB O
=:B;CMS =B;ZTMNH; MC HWFLFCC FF2 HQAC NBLN B®II? L HN L | R+ MO=>0GHME | IMAN L | M
:H>0 M QHBALMIN | M P +G G ; HM M2 = C @ OIB:P IMSGHL ? M NOLA N B=1IGIN ONVBCRHBA? 2 P CIHNNB ?
FCH?

20 MNPB.?FIFJXQA INI-SFNL; HMEE CN CH?=CGWVNB@C EMBIG;HSN@ IFFIQ®2*?PC="?
,OG<?2LNSSNB2>?2@ "OPEOG<AINB®?;?MNM <ONBCM=IH@ CAQ L NEAMIE ; H

=B;HAMPS+;?MNHNBPPCEBBIM?P C=’°G GIN=BIBMI?=CREG?’G<2E? N\BMI GG ; HI:B ; N
@IFFIBMB2AEFIFPOPCGANMNBAGG; H2B2?G;CHSNRANBA GG ;H>»=E;ANNBWV; G;MWN B ?
=IGJ;3NINI=IEBG;H>>ESNRIOR?HPCNBE?SC@ @ NEBMGI . 3NINI=IEGKSNXM
HIQ>:NSMIPNBAG G HR :HB ? HwmiBthaveits mostsignificant bit cleared 2B?L? @ BEPG G ; H >
J;=E?N CM

OxAA, device number byte, command bytevith MSB cleared, any necessary data bytes

$IPR;GIE@NQ ; HNNM N\B\P; L A@N? L PN | ZN@ L+ ? MNQLANBP G0?G <?1Q =10 M= B ?
@IFFIQCHA <SN? M?KO?H=7?

CH B2gAA, 0xOC, 0x04, 0x00, 0x70, Ox2E
CH >?=1C01E 4,0, 112, 46

,IN? NB;N R CM NB? =IGG;H> R QCNB CNM GIMN MCAHC@C=;HN <CN =F

1?LC;F '"HN?L@ ;=" G A? | @
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Mini SSC Protocol

2B2#:?MNEMIPMJIINNRILINIOIM2NB?CHQ IM?LPIHNLIFEQUMINI=FFIGMNEIHNLIF
ONI >C@ @IRLL2RENB ; C HSOOHFANM JIERIH N L IR FA2NE R IENS; ER BI LM 2L<CS RN IMIANBNP; L A 2 N
|@HM?LRINBIONNIEM I XCR B ? NM?IB>HSIGG; H=NIC2BR CHQ!IJLINIENNL;HMGCN
R$$ CH?=CGIVNB@CLENMMNG:HSN@IFFIQPM?LIPOGC<NPNBRNB?2<AON?LRILA?N
<SN? 2B?L?@IL? NB? =IGG;H> J;=E?N CM

OxFF, servo number byte, servo target byte

$IPR;GIE@NQ; HNNM NBY; LA@GN?LANCNMH@ CABROININE NCHHO M NB@IFFIQCHA
<SN? M?KO?H=7?

CH BgHRr, 0x00, OX7F
CH >?=26550,A27

2B? +;?MNLI =;H <? =IH@CAOL?> NI L?MJIH> NI ;HS =IHNCAOIOM <FI=E 1@ -

2B?;?MICEI? HNBR@REIFDGI ;=\ H>*CHC IJLINIAHNB@ FICGIHIN?NOMZIH@CAOL;NCII
J;L;G?N?L NI C>?HNC@S QBC=B JLINI=IF SIO ;L? OMCHA ;H> SIO =;H @L??

5.d. Cyclic Redundancy Check (CRC) Error Detection

$I=?LNJORAC=; RCLIE N SZHHM? ADIBR SS I QL M ? H>EIHAR =? CP,GHRA? ICSGIJILN?HNOM ?

I GNBAB?2,?MBLMINCIHSES=EC=OH>-B2SEQCBICGRCGRFsB?=E¥N@BGLLRI <O MNN

=;H >?N?=N ?LLILM NB;N QIOF> HIN ;@@?=N ; =B?=EMOG MO=B ;M ;H ?RNL

IS=FIC>~>OH>=sB2SECHARH;<KB>B?=BENBPAH ;dB?_=B?=EGNBL?LC7RNNQHK@MB?
+;?2MNIIHNUPHNIUFC='NMOIHG I>NBZ?MRRI?FHPR NISNE 2>>2AHNBHP@ P ?L S
=IGG;H>»>=E7R=FDHA!'=I1GG;H>»~E?RRMBIMN MCAHID@ BEIMBO MREF?; LMHNB?
M?PPH MN MCACICCEENMME BrPRNCO! @ INBIN=E ?@I BIOM <SICWIH =1L NB£N M QLA BN\B ?
SerialCRCerror <CONB?L LLRACMMAHNBRAGG; H2B?;?MNLPNdGt ; JIJ?HP0! <SNNB? N;
CN NL;,HMGCNM CH L?MJIHM? NI M?LC;F =IGG;H>M

>?N;CE2POIBII Q- S=EC=0OH>B2SECIHEMI?SINBV=IJENBEIMO G XHODSNI & ; HOD CH >
; Q7 FINGBE H@ | L GO M @Vikifyedia [http://en.wikipedia.org/wiki/ Cyclic_redundancy check] 2B ?0! =IGJON ;G I H
<;MC=s;FREESFPHANAPCINGCIOH "JIFSHIGR®; FCHSIIOG&? MM 22RJ L ?2 MMEAH N C HMONIOM G
ICNMB?LPEIG;LXIOONMBL? G ;CHBL, ?MNOWMMPOM QBCGB;HIMMMM <UNFSHIGC;F
TH>ML?MOIEFINO=?NMCNG;CRBUNMG;CIENBE2IQ?KECNAMB D! <SMPWN ;4 H NN B”HP@
SIOL =IGG;H> J;=E?NM

2B?0! CGJF?GPHNB®; ? M NCLN BN ; G; N BIH A HN BrR [http:/mww.pololu.com/catalog/
product/1392] ; H ik [http://mww.pololu.com/catalogproduct/1110] G IN I HN L KFG-RC. @ @ 2 BB | N

N BTReX [http://www.pololu.com/catalogproduct/777] G INIELIHNLIFFMNP@=? CHIH?1 @CLMN
NB2IGJON;QIN?IH@ | G ? @& CNLKA NN NBBI2Z. > TP BCNBLCNNML; HM QG E RN >
M?LECHMMN ; H<xQHHIDN;NEBFOG<RL CRILCNM?H &1Q? P RIBLC NM

NL;HM GCENBMEM? L M RQ Q C® E GONNA NE;LLEGNBAGJON;NCIH
<?FIQ
2B? 10! ;FAILCNBG CM ;M @IFFIQM

1?LC;F '"HN?L@ ;=" G A? | @
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#RJILBVMOIL<CO! JIFSHIGEF?MMCAHMTH; ;LIS @QCEBIDIFSHIGGIERMLCNN?H
10001001

>> T?LIM NI NB? ?H> 1@ SIOL G?MM;A?

S5LCHEPOIO! JIFSHI®E;¥?LHNBRBIMNANBNBL 1@ IOLFSHIEMOEL ? < RNFIN
NB? *1 |I@ SIOL G?MM;A?

'@B1 1@I00b! CMCAEBR>?L6-0NB®! QCNBEZ?MMNAZNH?QG?MMCAEB ?
*1 1@ SIOoL !0! CM ;FCAH?> OH>?L ; > HINBCHA

1BCS@MD! LCABRCMFF<CN®GIOD! JIFSH| GIOREFEFD H>? L 67 MBS B RM
<:=E NI MN?J

5B; NFMI@N OG.? M MCHIPGEBIOD! L?MOIENHMBBPPLENBIOD! <SOB?NH,FECHA
NI NB? +;?MNLI QCNB !0! ?H;<F?>

'@ B;PR?PPH=IOHN?M2 @ NBON<;MI®DHFMIIL2IGIFCN;BIGIN? , KABB @ IFFIQCHA
?R;GMBIQENND! =;F=OFCNCNB>K @ @GCINBFRN GIEQCOEMNQI <BRRO 2x83,?
0x01

Steps 1 & 2 (write as binary, least significant bit first, add 7 zeros to the end of the message):

CRC-7 Polynomial =[1000100 1]
message =[11000001][10000000]0000000

Steps 3,4, &5:
10001001)11000001100000000000000
XOR10001001[[[[IIILITIIIT]
--------------- CLEETTETTTTT
_ 100L1000L[[[[[TIITTITI]
shift -—-->1000100L[[[[[I[[[III]]

SRRNRRRRRA!
11000000[[|[[I[III
10001001”|WHMWM|H

10010010 [[[IIIII]

10002002 ([[[I[[Il]
[EPTEEELT
11011000]]|]]|]]

10001001([]]]]]

[TT1T
101000107
10001001([]]]]

[TT111]
10101100]]|]]
10001001([]]

[1]1
10010100]]
10001001
[
1110100=0x17

11 NB? @OFF =IGG;H> J;=E?N Q7?7 QIO PxB3ICXBIL>0QATCNB !0! ?H;<F?> CM

5.e.Serial Servo Commands
2B2:?2MMBLM?P M?2ECIGG HOM? N NBWY,AA@N B ; H AN NCAIHZAL LIAMMKE N B B H? N B S MA
MJ??> ;H> ;==?F?L;NCIH FCGCNM

Set Target (Pololu/Compact protocol)
'1GJ;=N JL I0M84 channel number, target low bits, target high bits
. IFIFO JL DMAA, Idevice number, 0x04, channel number, target low bits, target high bits

1?LC;F '"HN?L@ ;=" G A? | @



JAFIFO +;?MNLI 1?LPI 'IHNLIFF?L 3M?L M %OC>7% \ JFIFO 'ILJIL;NCIH

2BFIQ?kKCNMBNYBCGLNSSN?IL?NMCNM @GINBNY; LANEF1Q? K CNMCFERIQ? Kk CNAM B ?
@IOLNB >;N; <SN? L?JL?M?HN <CNM \ 1@ NB? N;LA?N 2B? N;LA?N CM ; H

'"@GNB2B;HICMHH @ C AN LML NIBNBR; LAPNL? MNBPO MQIC>NIBI L ; H MCEGICHNT @MWO ;LN ? L
GC=LIM?=IH>M N;LA?N P;FO? |@ N?FFM NB? +;?MNLI NI MNIJ M?H>CHA

'@ BB HEMH @ CADECACOINBRD;N GF2NM BI; H N?FBH2, ? M WML CNPBFPCHITQQBGFRFO? M
@ IL AL?;N?L N?FF NB? +;?MNLI NI >LCP? NB? FCH? BCAB

$IL?R;GIEBB;HHTWMIH@CALM2LAH>S 10D ; HNIM 2ANNNML ANPIN Z M a
CH <CH;LS SIO =I0OF> M?H> NB? @IFFIQCHA <SN? M?KO?H="?

CH <CH;LS
CH B?R R R R R #
CH >?=CG:F

&?LICOMIG7?R;GIFA>RBQNCATH ? N;BIPL L M2PNCSNAVUP,HEHN?ABLH WBBNF NB-B;, HH?F
HOG<SHCHN?N?LAPBBNF NB?? M O\L2ACBHCEW ; LEBICELIM?GEBENMM ?LPB;HH B
yH ;LL;S =;FF?> M?LC;F SN?M

serialBytes[0] = 0x84; // Command byte: Set Target.

serialBytes[1] = channel; // First data byte holds channel number.

serialBytes[2] = target & Ox7F; // Second byte holds the lower 7 bits of target.
serialBytes[3] = (target >> 7) & Ox7F; // Third data byte holds the bits 7-13 of target.

+;HM?LPIHNLIFFC =; NIGIHIV? 20 ; LN ? L G C AL LM HPEO @0 GBI ; H;NV B T LNHZETQ 7 L
L?MIFONCIH M?N |@ =IGG;H>M @IL M?NNCHA NB? N;LA?N SIO =;H OM? NB?

Set Target (Mini SSC protocol)
+CHC 11! JIOkRHA,<h&nnel address, 8-bit target

2BGMG G; H?NBNR; LA@N-B; HNEP;FOII?=C@B?=2QNLARIN@LINI 2B? <QINLA?N
P.FCMIHP?INNA@OFF L ?tMddi ® NFKIOFE | L>KE N Bahge ; Hpreutral M? N NNCNHIA FIN B+2; 2 M N L |
@INBB;HHIRP=C @ G ;FESLA@N =I1LL?MN NBHI?I? O WML?, K 0ANHBA-18 ; H HPB-C A 2
=ILL? MNINBHP? O NVL? R IS C H Q. MF ONNBL?; H A2 N NGB R M2 N N-C HAM ?@ I C < LGN €&l 1A
QCNBION =B;HACHA NB? JLIAL;G M?H>CHA M?LC;F =IGG;H>M

2B 2B ;HH2¥FLOWH ; F CN BL? HAW? S>?7@ ;OBERB ; HH*FL OWM ONMN B="B ; H HH'OFG <M L
CMBIGP@LIGNI 21;FFI®OFNCPIMNNKN=IHNLIFHNBY; GNM? LEECHNNB?CHQ!-@ @M ?N
J;L;G?NRPC@ @?ED@MN_;=8;?MNAB * CHA!- @ @CAVEN ?NIN B=2B ; H HOFG I\?H | G J ONNB??
=ILL28BNHH>FL NN\DMM?C NBCI@ G, HH P R; GIHC =kt ? MNIFIB; HM ? EPIH N L (FG]RHBC H C

11! -@@M?N 1@ QCFF I1<?S +CHC 11! =IGG;H>M QBIM? ;>>L?MM CM QCNB(

Set Multiple Targets (Mini Maestro 12, 18, and 24 only)

111G J; =N I NI 649, number of targets, first channelnumber, first target low bits, first target high bits, second
target low bits, second target high bits, E

I FITRQ TN T OAAA, devicenumber, Ox1F, number of targets, first channelnumber, first target low bits, first
target high bits, second target low bits, second target high bits, E

2BGMGG;HWCGOFN;M? NBNARA@WIMIHNC ATIGEB; HH2B® CLIMNN] ? = B@G? NS
=B;HHREM BAHNC AGISRBCNBPOG4@L;, LR?NGCIM  CHENM? 2B R ?=1HSMI?=C@ C?M
N BF2 Q 2MBNH HOFG CNLB<F | =ZB ®1 O < M ? KONHIMINNGW; L R7NG@ M; =BA\ BB ; HHC HM ? L

1?LC;F '"HN?L@ ;=" G A? | @
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<SB;HHDFG<CHNBW;G@ ILGWNBI?R; LAZINGG;H<IP$IPR;GIRM>=B;HHRF |1 @& >
=B;HH?F NI H?ONL;F SIO QIOF> M?H> NB? @IFFIQCHA <SN?M

R$ R R R R R R #

2BA?MOFNQJEARA> NEBG;HFFI@BEAB MIPE2ANAM O+;?MNQBCERMMJI? = O, F@BOT
=IHNLIFFAHNDGCG4@AU?LEIMEB;CEPH@ CAGLINCIGIEG M ABAFIRQINIsNF E<JM

M? H>CBIRANO F N € JIFRZNGIG ; HF2 B MM NBN; LAIZN N ? LI GMQBCOW?H>CBA>CPC>0;F
1?N 2;LA?N =IGG;H>M QMOF> N;E?

Set Speed
'1GJ;=N JL IM8F channel number, speed low bits, speed high bits
.IFIFO JL DXAA,Idevice number, 0x07, channel number, speed low bits, speed high bits

2B GNMG G ; HFC GICBiFged; NQBC=B? LPB; HHPGNNRQNG B ;HAZBMM I ?R € @CAIC PCA HC® M
eM GM?R=TMJI?=C M?NWBectiond.e $I?R;GINB2IGCG;HR R R! R M?NM
NBWRJI?P@I?LPB;HHRE P;FO@ QBC=BL?MNHMM?P@ eNcM5B;NBG®, HOW B CN®
SIM?H2?R;LA2Z2NGG; HN >D ONNBINE; L AQPINI /A ; S e M I eMCQCRFE? GMNIG;ERB;N
;>DOMNGRIPR® G ; E NVBWJI ?QH F C GVCNNBAVRP N N Bafgat Q CE 6 G ? > C; (@ @R Baition , I N ?
NBNNBZN OLF? N BCSBOML? LEIP 20 MFIC G & S\PB>?? M C@HBVP ? LN M\PBMI® J PR SN ;; A2
G?=B;HC=;F FI;>M NBCM J;L;G?N?L QCFF HIN B?FJ SIOL M?LPI Al @;MN?L

N NB? GCHCGOG MJ??> M?NNCHA | @ NB? M?LPI GOMWNJON N;E?M M?=1H>

2B? MJ??> M?NNCHA B;M HI 7Z@@7?=N IH =B;HH?FM =IH@CAOL?> ;M CHJONM

Set Acceleration
'1GJ;=N JL I0M8%; channel number, acceleration low bits, acceleration high bits
.IFIFO JL DXAA, Idevice number, 0x09, channel number, acceleration low bits, acceleration high bits

2 B GMG G ; HFC GICBi@ekleration| @ M ? LPB ; HHPGNNIDB?==?F? LEFNGMR ;F@LIGNI CH
OHC&M eM GM GM?R=TIMJ?=CMNBectiond.e P,FO@=ILL?MNHEM=?F?L;NCIH
FCGEN==?F? LERGEODIM\?BRI?P@ M?LRMFIQES OO HKGF;=B\"B®; RCGK&E? N>B?H
NL;G3I1QHA;C Mosition ;JJLI;=tBrgél L? MO EMC PIFA; N M1 FSBN CRH IGIIICNKHINB? L
5CNB=?F?LHNXIRPEGCHAED ?NQ; LAMPNNCHAWOGQNIGZER;NOL;F HIECNBWNOF >
INB?LQCM? <? KOCN? =IGJFC=;N?> NI JLI>0="?

NNBECHCGOR@F? LMK NG HNBV? LIONINOEP?MON?=1HIGMPMGIIN@ESGN ;L A@N
GM NI ; N;IGAMN 1@

2B? ;==?F?L;NCIH M?NNCHA B;M HI 7@ @?=N IH =B;HH?FM =IH@CAOL?> ;M (

Set PWM (Mini Maestro 12, 18, and 24 only)
'1GJ;=N JL IOX8A,Idn time low bits, on time high bits, period low bits, period high bits
.IFIFO JL DXAA, Idevice number, OxX0A, on time low bits, on time high bits, period low bits, period high bits

2BGMG G ;H?NBIB+ [ONINONNBMI? =A@NC?GHPI?LCCIOHCEM e MBPHNCGHI?LCI>
T LRINBH=1>QENBCNMSICNBW,; GQ; SMBY,LEENGG;HR ;<IPS$IIGILEH@ILGHNCIH
.5+ MS8étiond4a 2B? .5+ IONJON CM HIN ;P;CF;<F? IH NB? +C=LI +;?MNLI

1?LC;F '"HN?L@ ;="
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Get Position

11GJ;=N JL ION9G; channel number

AFIFO JL DMAA, Idevice number, 0x10, channel number

0?MJIHM? JIMCNCIH FIQ <CNM JIMCNCIH BCAB <CNM

2BGMG G ;HEPFIQB?? P GG G O HC ;CIKBF¥A? M NNLUA ?NIBasition P; FO@ =B; HRBRIMCNCIH
CM M?HN ;M ; NQI <SN? L?MJIHM? CGG?>C;N?FS ;@N?L NB? =IGG;H> CM L?

'@BRWI?=GC@ GPeMH@ CADM?: RBIM CRCHB ?JL ? NIBEPQ IMLICHAMC >NNEBINNB+?, 7 M N L |
CNIL ; HM GIEGIN BFBHAH 72k F N-BRX@QHNGHNIM. ? P GIIGNE ; HMNM? A3>==?F? IEQGIEMMLCJINM
LOHHCHA IH NB? +;?MNLI

'"@WBB;HERFH @ CAVDECACINNBANMCRCHB?NBI; H G?; H\B+? ? M ICIML C PNCEAB HIT)
QBCF? ; JIMCNCIH P;FO? 1@ IL AL?;N?L G?;HM NB? +;?MNLI CM >LCPCH

'"@BZB;HKMAH@CAMHCHINBIAMCNCJIH ? MNBRPNAWN GA??, M OIIHN-B=B ; HHRBFC HJ OHN M
=B;HHPFM.?H;FIMBPCEQ?MA&?L |G| L?JL?M PHRNC@ARAMBI| 4 2BCHJIONB, HH?FM
\' ;L? >CACN;F NB?CL P;FO?M ;L? ?CNB?L ?R;=NFS IL ?R;=NFS

,(INNBNB@ ILG; NE@CBEPAM CICRUBIEING G ; B @ @ 2 MBBNP; L AMPIN ?== 7 F ? L@N C GH NCNNCB?A
INB2LGG;H:2OHNB2MIL? MN LIGHNBERCHENBIAMC I G H G; NWPEN; HFFANNF?2NOH>C; H
<SN? OHMCAH?> CHN?A?L $IL ?R;GJF? ; JIMCNCIH |I@ =ILL?MJIH>M NI

,(INNBNBIAMCRCEB?NOKB\NPBEING G ; KRK ON | @ IC G\?BPO G <M J FC 8I' B M C NC RH
CH NB? IN;NOM N;< 1@ NB? +;?MNLI 'HNLIF I?HN?L

Get Moving State

1GJ;=N JLINIZIF

AFIFO JL DMAA, Idevice number, 0x13

0?MJIHM? R C@ HI M?LPIM ;L? GIPCHA R C@ M?LPIM ;L? GIPCHA

2BGVMGG; I CNMRP?N?LQGEBRANBBR? LIDNJIBNI2? ; = B\PBNG LAILNIMMI NCESHAEEBACN?>
<M I?PE==?F? LN @ NENHAMBEING G ; HN3 A ? NOBZPNLBI?? R, LAZING G, HSI G E HC IMIC ANPL ; F
M?LPI GIP?G?HNM ;H> Q;CN @IL ;FF NB? GIP?G?HNM NI @CHCMB <?@IL? G

Get Errors

1NGJ;=N JLIXAEIF

AFIFO JL DMAA, Idevice number, 0x21

0?MJIHM? ?LLIL <CNM ?LLIL <CNM

SMRB£IN G; H>P R ; G ONHBZ?L L INLB/NNB+?; 7 M NBL, M ? N ? Skiction4.b F C MBWU ? = L@ CIBANK ?
>?N?=<I9PB?, ?7MN2AB 2L LLRACOMIZHWN QI <BRAMIIEIIG?>C;RA MBI GG KCM?=?CP ?>
NB?HRBLLICNIZF?; I$AIG IMUNIFC= ;0K MMRA-OHNCORVAI I C>REB?2ELHIMNCHOIOMF S
;H> N;E? ;JIJLIJLC;N? ;=NCIH C@ ?LLILM I==0L

Go Home
INNGJ;=N JLIXAZ2IF
.AIFIFO JL DXAA Idevice number, 0x22

2BGNMG G HW? HFW ?LPHMONJNONBBEGIIMCNOONNS @H?LLBLY==0OLBPM?LPHM
IONJONM M?N NI ""AHIL?_ NB? JIMCNCIH QCFF <? OH=B;HA?>

1?LC;F '"HN?L@ ;=" G A? | @
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Note: $ILM?LBIME?>@ @B @R ?=CBKtTarget =IGG; LG G?>C;;® BFBome CN
QCHRE? NBNBV?LCHMIN<?SQHIR ?>==?F?LERGIHEM=s M || HYN BM ? LM
NOLH@MB??MMBLMIQ; S@EHIQ QBARCBMCQACEEGC?>CCNPHFIHSEH?Q;LA?N
10<M?KO?HN N;LA?N =IGG;H>M QCFF @OH=NCIH HILG;FFS

5.f. Serial Script Commands
2B? +;?MNLI B;M M?P?L;F M?LC;F =IGG;H>M @IL =IHNLIFFCHA NB? ?R?=0N(

Stop Script
1NGJ;=N JLIXA4IF
.IFIFO JL DXAA Idevice number, 0x24

2BCM =1GG;H> =;0M?M NB? M=LCJN NI MNIJ C@ CN CM =OLL?HNFS LOHHCI

Restart Script at Subroutine
11GJ; =N JL IOXAZ Ideibroutine number
AFIFO JL DXAA Idevice number, 0x27, subroutine number

2B GMG G ; BN ;N BWE LICONH G HA=; NJRA=GANBWPO <L I 6lIGKRAOG2BRO<LIGNZH?M
HOG<?CHIBIL>NB?52?@ CHROM=LCNLYCNE INNB@ CM M &L | 2NBGHCM DI NL | @TWICH ?
M?HWR @ INB€ING G; HNBW? = HHBR ?N2|1 @ CNHBFPO G <@ tLJ ; L N C MO@K;ILI GNFCNHEEA C ? Q
HNGICH?P>?[ _<ONNHBEFITENNBRCMNIQO<LIOOMHNBQ MVIBIGHRHYR CNB®@#230),
SIGG;HMCHNB?CHIJF;ANIL?NOUHCHMNPBMSBIOAHHNCHR EHCM?HQ CNB3'2
=IGG;H>

Restart Script at Subroutine with Parameter
'1GJ;=N JL IOXA8,Idubroutine number, parameter low bits, parameter high bits
.IFIFO JL DXAA, Idevice number, 0x28, subroutine number, parameter low bits, parameter high bits

2B GMG G ; KB ORVONN B0?? M NL;AINCNIND <L IONGIB?H>R =THN ; >M ;L ; G ?INHNLIN BWWN ;<E@ I L ?
MN;LNCHA NB? MO<LIONCH? 1CH=? >;N; <SN?M =;H IHFS =IHN;CH <CNM I

Get Script Status

11GJ;=N JLIXAEIF

AFITFO JL DMAA, Idevice number, Ox2E

0?MJIHM? R C@ NB? M=LCJN CM LOHHCHA R C@ NB? M=LCJN CM MNI.

2BGVMGG;HX*MIIQGENE CHAFNPZ C NBIZL NICH>CGBNANBBR=LCMOHHCHIAMNIJII?>
SMCHNBEING G; HNAA? NBENBZIGG , Hx<MPBIGE;H=NCPMPKO VMHNHRANB#?, ?MNHK) ; CN
OHNCF NB? M?KO?H=? CM =IGJF?N? <?@IL? GIPCHA IH NI NB? H?RN MN?J |

5.g.Daisy Chaining

2B G/IV? = \CQAHD ONPH N ? AN BRPCHVACING JL I DRBERNKE O F NX2IM? LXCFECNBOM 21 GJI; NC<F?
JLINI=2IBAWP = N=CHHN ;i@ HHN @ H @ | L G <N ONNB+?; ? M N;IFIF@GN BCH @ | L GG NI @ KHVI= N=C HH?
>?2>0@IGB2? @ CHICONBRIBMN ? LG | #? 8kction5.a ;HNBNM? LEL AN | =OMVESN B?; 2 M N L |
Section 5.c

SCUMRBI@QCRENE?=CPR?NBRIMB.PFIRQININB?CHQQ!JLINIFLFGCIR&INBIO
GORNEMONBHNM? LI GG 53 M? I DXCFFO A CHNIZRE?NCHNBA? PCCAMAIN>>L?MM ?>

1?LC;F '"HN?L@ ;=" G A? | @
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NI'@ 1@ ;HWk ; CHMEB; P P 2L ?AM NNIM? NBIBL DM G CRNGURNEBLIN [ ='I@N@ ; HWB ; CM S
=B;0lB+Z?MNQUNBB22P CKNBONNB.PFIFHJQ IN I SIIFE; D MPB.PFIRIQ INI=@ 1 @ ; HWNB;CM S
=B;CH NB? +;?MNLI QCNB INB?L >?PC=?M NB;N OM? NB? +CHC 11! JLINI=IF

1?=IH>MMECAB?PCNBLID?=0@ @G?PTHHNIC {RHCHC!I @ @GUWNBWNB 2SH TH>CPC>0;FF!

;>>L?MIBSAOM? LE GG, HS NN B+, ? MNNLBE; M 2> IHC NBI?? LT PN NIE H@WVB+?2, ? MNILHN LI F
I?HN?L ;JJFC=;NCIH

2B IFFIQGCHMALNB I BMQN I=IHHAEHRG ; MNAHLG;HMF;P?PCNPM? NBPNEB;CHH =B
I@NB2?PC&7BI<?; +;?MNILI;HSINB2?2P CM®D 5 Bl; jrk [http:/mww.pololu.com/catalogiproduct/1392]
qik [http://www.pololu.com/catalog/product/2110] IL INB?L GC=LI=IHNLIFF?L

Palolu USB device
or microcontroller

Serial devices using
Pololu protocol

Daisy chaining serial devices using the Pololu
protocol. An optional AND gate is used to join
multiple TX lines.

2B?CHC?MNLI ;H> B;P?MJ?=CHBQRHAXIN NB?RCGCMBR?2M® [IH?RN?LHM;RA;N?
NB? ," A;N? CM <OCFN CH NI NB? +;?MNLI TXINGCH?Z QN B>-CHHI?TN NB2-G? M CJ

Palolu USB device

Serial devices using
or microcontroller

Fololu protocol

R | R
| R T TN} TN

Daisy chaining serial devices that have a TXIN input.

Using a PC and a Maestro together as the master device

2B ?MNLPPH, <FI?LMIFHGIONREINBE, MN2IPC2BF ,?MNGLOMBREIHH? AN2F QCNB
31 =;<FA=IH@ CNE&RP2RC NEBDual Port | LUSB Chained M?LE¥*?H31 "O;FILBI>MNB?
IGG;HALNHNB.? CUM@IN?H>CBGA ; H>CL?NNBE; ? MNHNB22*. ILNHNB.? C0M? >
NM?HEPG G ; HNIMFIFGN BWF ;P2P CHHNWB3?L |B; CHG P> A1HFSBPGG;HILR UM PENB.? NI

=IGGOHQENB*?? MNH EFIFAN BWF ; PPP C£? MNBRI>RNBCNBIMNHP?HEBHOUIJFC=;NCIH
IL ?2;,;MC?MN NI CGJF?G?HN CH SIOL JLIAL;GGCHA F;HAO;A?

Using a Maestro as a slave device

2B ?MNLH=NM MF;P?2P CQB?HH@CANEBPPHBART M?LEIF?HNBGM >=1G G ; H;*: K
L?=?0HARBOG FCHREX?MJIIHIMRRMHINBZ6FCH 31 =IHH?=MNIC.IHC MIN? K O QNLBA®;AB
06 IHFS IIG;H> .ILN CM ;P;CF;<F? IH NB? .! @IL >?<OAACHA IL INB?L JOLJII

Connections

'IHH?NB2% F CHAX B@; M N 2P QN-N\PBO% F C H @M IFAN BVPF ; P2P C EIT\G ; H MWP K 8N B®@; M NQALF F
NB?H <? L?=?CP?> <S ;FF MF;P?M

1?LC;F '"HN?L@ ;="


http://www.pololu.com/catalog/product/1392
http://www.pololu.com/catalog/product/1110

JAFIFO +;?MNLI 1?LPI 'IHNLIFF?L 3M?L M %OC>7% \ JFIFO 'ILJIL;NCIH

0?=?CRICHIE?AJI MG ? @GN B F ;P?P CIFHNB.? =; K2 =BC?PER&}IHH?=NE2ZBHACHM B ; N
MF;P? >?PC=? NI NB? 06 FCH? 1@ NB? +;?MNLI

0?=?CRMCHIE? M J | KM Tlltiple MF; P?2PCCGRIML2IGIFC=#NB? P OFRI QR F$L ; H NDBC N
L?KO?MNB=B?P CHIP>L? NN I>L; 8 DFNCIHFCECIFNL; HWMEGN F N ; B PQO PR
IONJQARNMCBTHRB ?HHINI?H>CNKNNB2ZSHHVWIC GSABCLRPA?NBMNS | S FOMBA "

A NNMBICHBX ; ALNGIG<ONBWCAHIRNBCNG ; HS; MR ®=? CIPOMHIAIECMPN? =2 MNHE S
NB? 26 FCH?M =;H <? F?@N OH=IHH?=N?>

5B?H?RPHH?=NTPHCA?M? GNTLC NBARLIOH3N?N;,BI?22HMQ B?N=8B7? P CCW
JLIJ?UFR®B?L3HIIQ?E?PCGCNMNB2*M? LI LB, HNOILHHLI ; LN O H=AS Q OHQ@A? L

@LINGBV? LECR)B CGB; HN\B?R N, LG O MM ; E QHB ?NHO L HCRIA@;@B3HNL?M?N
NB? >?PC=7?M

Sending commands

2B?IFIFQINI4LFCHQ!IJLINIMBEIGFROMQOB?GIOFN.CBFRC PCAARM =?CREVHSM?LC;F
>;N; 2BCM ;FFIQM NB? >?PC=?M NI <? CH>CPC>O;FFS ;>>L?MM?> ;H> CN ;
"AB2?PCAPZMH@ CACRNNBR;, Ob;NRB DB ?HI CCMNMOO@ C.UMIN.QINI=HIFG G ; H%B ?
>?PC=?M =;H ;ONIG;NC=;FFS >?N?=N NB? <;0> @LIG NB? CHCNC;F R <SN

LIGAF>2LFIFO?PCORMMR ;M HCHCNIG,EG;, KSNB I @M ; HNI=B; QB ?WMIA? NBOPEBP C=?M
?RI?=NCHBIMBI|@CLIMNMNEEESNR MNBNB >VPC=H1DNIG;NE2NRES Ol>; N;H >
IHF6B MBICGHEM? MBS NR MNBNNB+?, ? M N-LI? NRBR; O>; N-H=2FF?PCBE/AW?N?=N?>
NBLZ, O NIFIPPPCNBMRIZ2FN;>CHAG; HSN@R QCERHELEG G ; H>=E NBNN QAN B

R ;H> NB? +;?MNLI QCFF CAHIL? =IGG;H> J;=E?NM NB;N MN;LN QCNB R

1?LC;F '"HN?L@ ;="



JAFIFO +;?MNLI 1?LPI 'IHNLIFF?L 3M?L M %OC>7% \ JFIFO 'ILJIL;NCIH

6. The Maestro Scripting Language

M=LCHMM?KO?@8B G, HNBIOWR ?=CGNNB#?;, ?MNILG G ; H>=NMH 2W? LIR L A ®IN M ? >Hs
;==?F?L;NANHGPRB®D,ROHR ?L @ GG B ? G ; NIGJ;,G N ; NV B=MH NMINFL O A NFOILIOWHA
=IH>CNCIH?2PMC F@ RPMCIG ; ECHIGCIFCMNREBNAM ? M N1 LE;JHNAOCAMM C G MAN?, = E
<;MEF>HAORAMBCGRE:D2& HM=LEIGBIMNEZIGJ;=EN?=URBBC=EG;HHWO<LIONCH?
=;FEMR ; HE?O;MINC HAFN?<; MZ=C KPPk O AC\WPL C F I BI?>=L GIJ KGN B+, 2 MNLHNLUPRHN ? L
; JJFC=;NCIH

6.a.Maestro Script Language Basics
Commands and the stack

JLIALCON B+?; ? M NVLA LEE; HNA Os, IAHM C@M M K O P @omnimandsQ B C;—=BNH; stack | @ ; FO2; O ? M
CNBWN;#EE HN?@RLM N | -HNB*C=kt?MNI=EB;HM?EIHNL INB 2N | G@ Q. J

NI P;FAQRPNBWN;O9BCOHRB?CHC? MNLALPIHNLINB2EM | G@ IQ N | P:FARMNBWN ;=E
IIGG;H>KMQ ; SMNHNBNIJGIRMR Q @VBMN ;;#+EF?; NB 2CM OHNNBWPI JGN BN ;2BMCGJF?MN
ECH&IGG ;H*HKerals HOG? L-CEMPBNIF;=2C€L?EHNNBWN ;$BH?R;GIJRBILIALAG

_ JONM NB? P;FO?M H> M?KO?HNC;FFS IHNI NB? MN;=E MI

value

S P N W

GIL2IGIJFC=]T KKNB?31=1GG; H>»B C;=BNB\WIJNQHO G < FRM O BLRZ MIGIR B\l J@
NBWN;2@JJIMBPOG<?LM ;H>;LM?KO?HNCSPANBWN ; sHENB.?31=1GG; MO RB ?
@IFFIQCHA N;<F? MBIQM NB? L?MOEFN

before | after

N | W

=

,(INNBNWB.?31=1GG;HFQ;S®=L?NBWPGITAR BWN ;<EH? NCOUNBSINIG;EMONBSN® ;P ?
?HIOAB P;FO?M IH NB? MN;=E NI =IGJF?N? NB? =IGG;H>M SIO Q;HN NI LOH

'ITHMC>GLL2 IGIJFCZRNBXIMDIIOQOWQ; HNEFIGIJONBP, FO@ \ a OMONHBA ,31;H>
+3*2'.*7 =IGG;H>M 2B? Q;S NI QLCN? NBCM =IGJON;NCIH ;M ; M=LCJN CM *

Comments, case, whitespace, and line breaks

FB;LN® B+ ? M MW= LE,HWN Q122 M? CHM 2H:SBIICN, P A & C HE B C N 2 MIJ =20 MM >

H?QF OHWYR R ; L5 N3?G ; HGahments, L TH > C <;NB¥ O HACA H\ ? P ? L S NGBLANBRA™N N B?H b@

NB? FCH? QCFF <? CAHIL?> <S NB? =IGJCF?L $IL ?R;GJF? NB? =IGJON;NC

2B? +;?MNLI 1=LCJIJNCHA *;HAO;A? G A? | @
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13 miNUS
4 # this is a comment!
times

QCNEMIFON?Z@®EPINBIAGICFPPAL SR A?H? LOMFQ ?L @ MPG G, HHW QIL@ I ®IJ;=? M
| @ H>7?H N;INHKCS 6= HINW NAL O 5 N ®1HOXN | ONO@BH?@MEN AL L ; HA DU >R M OSd RJL? L M INHNIS F ?

Control structures

2B?:;?MNLHLE,HW OB AV 2 P 2L HAINM NL O =QUEDA:FBA Q< CN EIIGIFE IINAR L NGKVRQ L C NN ? H
SHFQECP<LIONBPMIMF C GNON\BR? PIZaH ? MN @H A NMINFL O =N OMNSB IS? FB F N C G NPFES
IH%-2-=1IGG;H>NC M=GNMMITH>MCGIE?H=BCGH@ :NBGIMOM? @ 6 N MINLO €NBL??
#%',[0O#.# 2 CH@CHCN? FIIJ :H ?R;GJF? |@ QBC=B CM ACP?H <?FIQ

# move servo 1 back and forth with a period of 1 second
begin

8000 1 servo

500 delay

4000 1 servo

500 delay
repeat

2BCM @QEHOQEFIHNGHQ?RBLQ ; HNFIITNBCMWIOH K |GQ; SNB5& "*#E?SQIIMCE?F S
Nk2OM?@OFE=1HMONENMEH O G < PINBWN ;;3+HED O GNMB?H @GN BF?I | & @ 3 H FG@BIMT ? L |
$IL ?R;GIJF? MOJJIM? Q? Q;HN NI L?J?;N NBCM FIlIJ ?R;=NFS NCG?M

10 # start with a 10 on the stack
begin
dup  # copy the number on the stack - the copy will be consumed by WHILE
while # jump to the end if the count reaches 0
8000 1 servo
500 delay
4000 1 servo
500 delay
1 minus # subtract 1 from the number of times remaining
repeat

JINNB K%', [5&"*#[0#.# 2FINTINMCGARN,BQBCHI?PIMNGG ; HENBELHA O ; ONI ONMONE ?
?P?LSNBCHA ?FM? CH NB? +;?MNLI MafteCCN N ;;HAORPHMNB? 5&'*# =IG?M

$IEIH>CNGEGNCFRHM[#*1#[#,"' $SMNLOENMUPR BN IMZLXOCF>CEHMNCSEB?H M L
=B;HH?HX 2Q; H\NM MN? L PN | GMCKBZHIONCG®?MBI;H ;<ION4 -NB?LQEM?
QCFF M?N NB? M?LPI NI GM 2B? @IFFIQCHA =1>? ;==IGJFCMB?M N

3 get_position # get the value of input 3 as a number from 0 to 1023
512 less_than # test whether it is less than 512 -> 1 if true, O if false
if

6000 5 servo # this part is run when input3 < 512
else

7000 5 servo # this part is run when input3 >= 512
endif

MCBIMNHAO MEBMLAM?=NAINCIHN?A; ONBNNBIZ ®1? ON® CNLRA; =EQ;L2M METRB ? L
F;HAO;A?M MCH =afteN\BB??' $§l 2NIGI? M

2BB&"*#; H>MNLO=sNDHITOVMABL? NCMNONECH@I=L&IQ?PRB 2L NC GPBPEBIDIO M N
HINIHP? HNCRPBIGKIEOONB ;NIOLNLSEBHICN?LIGGVMF I IJL; <L, H=@ @ O,HMNND O GZLL?=NFS
@LIG IH? J;LN 1@ =I1>? NI ;HINB?L SIO G;S OM? ; %-2- 'N QILEM FCE? NBC

2B? +;?MNLI 1=LCJIJNCHA *;HAO;A? G A? | @
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goto mylabel
# ...any code here is skipped...
4000 1 servo
mylabel: # the program continues here
4000 2 servo

'H NBCM ?R;GJF? IHFS M?LPI QCFF A?N M?N NI QBCF? M?LPI QCFF

Subroutines

"Ne; H 20 M ? [ @I@WINPBN ; G ? KO ?7@= % G ; HG MH 8§ C G\PB/L | O A IGON| A L SGbroutines; L D M ? >
NG:ERBTMCRISILRMJI;=? ?Q@RACRCGHMD JISVMO@ NFPHNM M?LPHM?LPd;=HI

NBHRIONLMEEN@ HM GMOM@HB®?KO?2H=? M?LPI M?2LPIIO=:F¥H=:JMBDBOW?

MO<LIONCH? :M @IFFIQM

sub neutral
6000 1 servo
6000 2 servo
return

2B?@B?H?PITW; HM? HGB ?WMQ@M ? L REME IH? O NS ; D OOIMH? ONM, EI1G G ; H&I L ?
;>P;H=?> MO<LIONCH?M N;E? P;FO?M I@@ |@ NB? MN;=E $IL ?R;GJF? NB?

sub set_servos
2 servo 1 servo
return

QCHMPNB;HHMRHN BP; FOMPNBNRIJ@NBMN ;=B ;HHRNMNBRP? RNFA? C&®I @LCN?
M?N:M?LPIM_ SIOL M=LCJN QCFF M?N =B;HH?F NI yH> =B;HH?F NI

I1O<LIONGHAWBRIO<LIOGO®IH FL GAONF?PPEAVM=0OLMCIR;GINBRO<LIONECOGIRL;F_
;<IP? =;H <? CGJF?G?HN?> <S =;FFCHA M?N:M?LPIM

sub neutral
6000 6000 set_servos
return

6.b. Command Reference

2B IFFIQEB2HNECIKBN GG ;HHVE?S QI CNMB?, 2 MNMALE,HAO2B2MN P2 @21 G H
MI?=B@AWWG?2MEOG<2ALMHMO Gi2>>>?NINBMN ;$EI?R;GIJNB.?31=1G G ; HN\= E P@ND |
HOG<?LM ;H> L?NOLHM IH? MI CN B;M ; MN;=E ?2@@7?=N |@ INGG;H>M |

2B? +;?MNLI 1=LCJIJNCHA *;HAO;A? G A? | @
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Keywords
stack o
keyword offect description
#%', |HIH? | G:LEM NB? <?ACHHCHA 1@ ; FIIJ
#1"|$ HIH') °H>M ; :IH>CNCIH;F <F|:E |$[#,|..$

#*1# HIH? <?ACHM NB? ;FN?LH;NCP? <FI=E CH '"$[#*1#[#,"'$

0p -2 -
I£>e|2 HIH? | AI?M NI N&®l F»2@FC H2a@eN QCNB
'$ ?HNNBRIH>CNEFHsE@BPLAOG THINLORIH T2CHS$[#,"'$ IL

"S[HFLH[H,"'S

o#.# 2 HIH? G;LEM NB? ?H> 1@ ; FIIJ

13 name| HIH? >?@CH?M ; M@e<LIONCH?

5&'*# DOGJM NI NB? ?H> 1@ ; FIIJ C@ NB? ;LAOG?HN CM @;FM? T

Control commands
command  stack effect|  description

13'2 HIH? MNIJM NB? M=LCJN
0#230, HIH? ?H>M ; MO<LIONCH?

Timing commands

command | stack effect description
"H* 7 >?F;SM <S NB? ACP?H HOG<?L @ GCFFCM?=IH>M
%#2:+1 A?NM NB? =OLL?HN GCFFCM?=IH> NCG?L, QL;JM ;LIOH> @L

2B? +;?MNLI 1=LCJIJNCHA *;HAO;A? G A? | @
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Stack commands

command CIEES description

effect
"#.2& A?NM NB? HOG<?L |@ HOG<?LM IH NB? MN;=E
"0-. L?GIP?M NB? NIJ HOG<?L @LIG NB? MN;=E
"3. >0JFC=;N?M NB? NIJ HOG<?L
-4#0 >O0JFC=;N?M NB? HOG<?L >CL?=NFS <?FIQ NB? NIJ =I1JSCHA C
) N;EPNIOGa?NBIB NENB OG<?2lFINDBNPIJHNNBWN;=E!) CRMKOCP;F?HN
C NI "3.

. <b
15 . _ . | MQ;JM NB? NIJ NQI HOG<?LM

< 7 J?LGONNBRIVIN B LHPO G <MINNBNNB 2><?=IGRBNIJHNBNB IR 2IQHH?
0-2 b

< - | JIMCNCIH
0. % N;EPMOGr?2N.BIPL G ONBRMHL HO G <IMINBNNBIPLN B ? = | GNP BARI JH > F F

l@ NB? INB?LM GIP? >IQH IH?

4 #) Mini Maestro 12,18,and 24only N;EP?MOGA?NB2ZHICRBIN B ; FOFPNBWVN |=E
' G?;MOL?> @LIG NB? <INNIG NI NB? NIJ @ NB? MN;=E
) # Mini Maestro 12,18,and 24only N;E?MNMOGA?NB2H G | PNPBHP? PNF @72 INGB ?

MN;=E ;H> JOINMB EN-;NCNBAH NB? MN;=E G?;MOL?> @LIG NB?

Mathematical commands (unary)
2B?MPGG;HNNEMCHARD G@H NGB\ JGNBWN ; NBR2ANONMBHRAFDVM L? M OIFANP@I B ? M ?
B;PPKOCP,GFRHNBIMNBRIHAO; ACMNPE? ? KO CP FIFIONMF IR? O M ; @2 ; H

;H> "NLO?_ NI G?;H ;HS HIH T?LI P;FO? =IGG;H> L?NOLHCHA "NLO?_ ;FQ.
command C equivalent description
'25'1#:,-2| V CHP?LNM ;FF 1@ NB? <CNM CH CNM ;LAOG?HN
-0 *1 -2 L?JF;=?M NLO? <S @;FM? @;FM? <S NLO?
H% 2# \ L?JF x=3
-1'2'4# HIH? NLO? C@ ;H> IHFS C@ NB? ;LAOG?HN CM AL?;N?L NB;t
A% 2'4# HIH? NLO? C@ ;H> IHFS C@ NB? ;LAOG?HN CM F?MM NB;H T
,-,8#0- HIH? NLO? C@ ;H> IHFS C@ NB? ;]LAOG?HN CM NLO? HIH

Mathematical commands (binary)

2B?MPG G ; HNW NENPQ;IL A O G BHINNEBNP| J@N BVPN ; NBR2HAN OMB HRAFDM L?MOBRL>2@N B ?
'LAOG ZQHB\P®HG J | L \C;MIBNPN ; H PHIZ>B ;N B ? G ;@ QRMG IRRIGJON? SIQLCN™"',31 _
2B?M? =IGG;H>M ;FF B;P? ?KOCP;F?HNM CH ! ;H> GIMN INB?L F;HAO;A?M

2B? +;?MNLI 1=LCJIJNCHA *;HAO;A? G A? | @
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command C equivalent description
'25'1#: " ; JJFC?M NB? <IIF?;H ," @OH=NCIH NI =ILL?MJIH>CH/
'25'1#:-0 U ;JJFC?M NB? <IIF?;H -0 @OH=NCIH NI =ILL?MJIH>CHA
'25'1#:6-0 | 9 ; JJFC?M NB? <IIF?;H 6-0 @OH=NCIH NI =ILL?MJIH>CH

"4

#/13 *1

%0# 2#0:2& |,
*#11:2&
o0l xoo )"

*-%'l *:-0 | UU

+ 6 HIH?
+, HIH?
+,31 \
o

-2 #13 %1

%31

18&'$2:*#$2

1&'$2:0'% &2

2'+#1

>CPC>?M NB? ;LAOG?HNM

NLO? C@ ;H> IHFS C@ NB? ;LAOG?HNM ;L? ?KO;F
NLO? C@ ;H> IHFS C@ NB? @CLMN ;LAOG?HN/ CM AL?
NLO? C@ ;H> IHFS C@ NB? @CLMN ;LAOG?HN CM F?N
NLO? C@ ;H> IHFS C@ <INB ;LAOG?HNM ;L? NLO?
NLO? C@ ;H> IHFS C@ ;N F?;MN IH? ;LAOG?HN CM NL
M?F?=NM NB? AL?;N?L |@ NB? NQI ;LAOG?HNM
M?F?=NM NB? F?MM?L 1@ NB? NQI ;LAOG?HNM
MO<NL;=NM NB? ;LAOG?HNM

=IGJON?M NB? L?G;CH>?L IH >CPCMCIH @ NB? @CL\
NLO? C@ ;H> IHFS C@ NB? ;LAOG?HNM ;L? HIN ?KO;F
;7 >>M NB? ;LAOG?HNM

M B QN@ROVH L2 L ? M ? HOW;BVI?IFHHHA O GR N BF? @SNHO G < ? L
l@ <CNM ACP?H CH NB? M?=IH> ;LAOG?HN QCNBION

MB QNGO LI?2F L ? M ? HAN ;B&C HM D G N BL?C AKEBNH O G ¢4 @
<CNM ACP?H CH NB? M?=IH> ;LAOG?HN QCNBION QL

GOFNCJFC?M NB? ;LAOG?HNM

2B? +;?MNLI 1=LCJIJNCHA *;HAO;A? G A? | @
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Servo, LED, and other output commands

command S description
effect P
1 #un M ? N Bpeed | @GN B2B ; H WP = C<@NCE®I P F ? G RHNN\BP; F @™ B ?
' M?2=IH> ?F?G6etiibh4.eM ? ?
LI #%80 2°- M ? N Bi€celeration | @GN B=?B ; H IMJP = GG@\CBRt P F ? G RIHNNBP?; F @ M
o ' NB? M?=1H> ?5&®mal.el M??
%#2:.-1'2"-, A?NNoditBPI @ NB? =B;HH?F MJ?=C@C?> <S NB? NIJ ?F?

%#H2:+-4",%:12 2# NLO? C@ ;HS M?LPIM ;L? MNCFF GIPCHA FCGCN?> <S

M ? N Bitget | @GN B2B ; H WP = CK@NCBI®I P F ? G RHNNBP; FCM B ?

1#04- M?=IH> ?F?G?HN CH OHCNM |I@ eM

M ? N Bitget | @GN B2B ; H P = CG@NCBI®I P F ? G RIHNNBP?; F T ™I B ?
1#04-: '2 M?2=IRB?G AHBNC MB | O<F?> P; F @”L I GN | M ?NB+®C HICL !
=1 G G; HsSe@ibh 5.e

-, HIHPNOLHM NB? L?> *#" |H
*H#H-$$ HIHPNOLHM NB? L?> *#" 1@@ ;MMOGCHA HI ?LLILM <CNM ;

Mini Maestro 12, 18, and 24 only ?H;<mBWS+ |0 N JCBNHHPENB
NBI? LOM3 ? = G@\NBRH P F? G ?HI>N BIHN C 17 ? = GG@\NCBR®? = | H >
?F?GXHNBIOHC®M eMM Beéctiond.a @IGILZH@ILG<NONH
.5+

Mini Maestro 12,18,and 24only L?GIPNBIRIHO G <@L INGBM N ;|=E

[ (I
1#0° =:1#.%: 724 CHN?LJL?NM CN ;M ; MCHAF? <SN? ;H> M?H>M NB;N <

6.c.Example Scripts

Getting started: blinking an LED
2B? @IFFIQCHA M=LCJN QCFF =;0M? NB? L?> *#" IH NB? +;?MNLI NI <FCHE

# Blinks the red LED once per second.
begin

led_on

100 delay

led_off

900 delay
repeat

"'NCMATI>C>NINLEN?J NBHAOBHRIMLEI® PUZHASNBZE ARBMNE-L CAN BH; 2 M N'HI
J;LNC=IOENN?HWNEIGNB2IGG; H> _JOMMBROG<?LIHNBMN ;sHENB"#* 7 =IGG;H>
=IHMOKGBMO G<"HNB+#;,?MNMALC FNIEAM®B; BARAO G NHENGIG; HFND ; BIM N 2JF ; =PEN B ?
M N pefere NB=21 G G ; HNBIONVN?B ?GB CG BE \WMBF, HAOMAR <G =EQ ;£ POU;LRBPNBR|HAO;AN? M
;FMG? ; HMBSNG  HLL; HADL >CHP;LCI@ S @ @ ISBHIRR ; G IR BILMA LC®IK O C PNINBN
IH? ;<IP?

# Blinks the red LED once per second.
begin

900 100

led_on delay

led_off delay
repeat

2B? +;?MNLI 1=LCJIJNCHA *;HAO;A? G A? | @
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2B MO G </ALAVF ; =PHN BWN ;;: NEB<? ACHIKBEBFAIINB 2HHM OB NFHC AR ?=0ON S;IMIN? HWN C I H
NB? IL>?L @ NB? HOG<?LM OM?> BrRtL ?; HNBCN ICtM IOM AH NB? MN;=E

A simple servo sequence
2B? @IFFIQCHA M=LCJN MBIQM BIQ NI >CL?=N M?LPI NI @CP? >C@@°?L?H

1; Move servo 0 to five different positions, in a loop.
egin
4000 0 servo # set servo 0 to 1.00 ms
500 delay
5000 O servo # 1.25 ms
500 delay
6000 O servo # 1.50 ms
500 delay
7000 O servo # 1.75 ms
500 delay
8000 0 servo # 2.00 ms
500 delay
repeat

2BM?LELFS OMN< ™M N> ? N 25-0I>; N&@ INNBI@ MLIKCRQNL EH> ? N 2 +Ql>; N2l > N B ?
+;?MNLI >1?M HIN ?H;<F? ;HS 1@ NB? M?LPI IONJONM OHNCF NB? MN;

,(INNBNMW?LAMCNCMHIM=C@ETHM e WIP;FO@ =ILL?MNHGM BR ?RNBL?

C Momment CNI ?MIN?N_IAL; GEHNN B?? P GO, K O M ?@IQ FE CHIAN <MOBN (NBIL AL ; G
QILEMII=IGG?HINMMM? @NHOCGRIFCIINAL ;GMINGIILNIHNG ?GNBI#* 7 =IGG;H>M
QCNBION NB?M? NB? M=LCJN QCFF HIN Q;CN ;N ;FF <?NQ??H M?LPI =IGG;|

Compressing the sequence

2BILIAL;GIPR;E? MSNITILIALMG ;=? <SN@W. =B ?LPMCNK*KD INNBFI1J NN BIC;™ ?

Q>=IOMNIQNI M?LPAMCNCHBNM <SKEB2GILEGNBRC=kL?MNLI M?LPIMCNCHNBWM
<SK2GIUBNBRCHC?MNRINM?NBGI| MID NGN BRPC G GNT> LISB 2L2 P; L CP@S SN

=IGIJLABMIAL*GMEGJILKENHN; EQ M Bubroutines $ I L2 R; G IR T K=R? I NBRPHMNLO=NCIHM

M?LPI>?F;82PNCEQ™ G IPRBAXHNMO<LIGNCRR ;=RNBW; GRBIE®IGIMNBAS? M

;H> G;E?M CN ?;MC?L NI G;E? @QONOL? GI>C@C=;NCIHM MO=B ;M =B;HACH.

# Move servo 0 to five different positions, in a loop.

begin
4000
frame
5000
frame
6000
frame
7000
frame
8000
frame

repeat

sub frame
0 servo
500 delay
return

SMCKRBVMO<LIGNCHMBM=LEIINNIT <SN?M?LIMCNKIH<SNIZAP?LB @ MBFRIIJHNI
>?@EH?#5?=;AI@OLKBMI?NBZEACE>NMBIQBIONNCHIO G <4RANBWN I=EKOCL?M
<SNPHVESNKM =IGG;HHNQ® NB\YQI| <BREB<TDGC<?@MIBII =;KFI;>PHNNBWN;=E
QCRNBNQ¢ SNPOIJIIMHOLIIFC=(NEIHIN? NB@ OFFe NL? M| F O@NG¥HA P O C HEIRDO L
M?NNCHAM ;L? GOFNCJF?M | @ 2B?H Q? =;H OM? MG;FF?L HOG<?LM NI |

2B? +;?MNLI 1=LCJIJNCHA *;HAO;A? G A? | @
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# Move servo 0 to five different positions, in a loop.
begin

40 frame

50 frame

60 frame

70 frame

80 frame
repeat

# loads a frame specified in 25 us units
sub frame

100 times

0 servo

500 delay

return

2BAMIALCBM <SNPIMACNBSNOMIZ2LIMCNCAHSSNIGW ?LB2tR NBQN=10 AR2NBW; G ?
7Q@CEQ@2OMBIBI#04-: '221GG;HPBCNBE?NM ? <SINXO G@H. NG\ | 5?2=;HI?P?H
MG;FF?L <S JONNCHA ;FF 1@ NB? HOG<?LM NIA?NB?L

# Move servo 0 to five different positions, in a loop.
begin

80 70 60 50 40

frame frame frame frame frame
repeat

# loads a frame specified in 25 us units
sub frame

100 times

0 servo

500 delay

return

'@ MNRBLIOBEM MIAIALSI @ CHAHIN QB2 NE® CHPC G </ALM ; =PHNBWN ;GHEHMCHAF?
MNNBCM?=;OMBZIGICFHOM?MCHAKBG ; NHIJOGEOFNIEOBXPHHWBNM N ; 3SMICHMCHAF?
=IGG;HPIEOFNKCQERIMLRVIN; P2 LHIQGCIQNDOMNSN?HFS <SNE2@DME@&NBW@L;G?M
@LH;P?L;IA@ <SNPNRL;GBCNWLI<;<HSJ;2NIOAWBS>0OJFCNBNKIAOG ROQECN

>SC@ @PMTHBIHNRI? <SNRIALGEGIL@NB?C=kI?MNLIQ?PRB=2A>2;A?N° MG ,;FF?L
'"N"HMC>?L NBCM M=LCJN QBC=B OM?M @L;G?M NI G;E? ; MGIINB <;=E ;H>

# Moves servo in a sine wave between 1 and 2 ms.

begin
60 64 68 717477 79808079 78 76 73 70 66 62
58 54 50 47 44 42 41 40 40 41 43 46 49 52 56
all_frames

repeat

sub all_frames
begin
depth
while
100 times
0 servo
100 delay
repeat
return

"HNBEM-M@IB2>9 B;PR?QLAONBNPH#MO<LICO\VMOMBAR:.2&=1GG;M3ONIG;NEEFFS
@L;GRMNBMN;GENGRLMIHRP? @BIAMIALOM? MSNRMNIL®@L;G@NMH; P?L ;A OMN

<SSNINR L;G?=10OMN[IM? KO ZHHIN; CHCHAD @ PMTHNEINBERP GIL@N B*?C =k ?MNLI
OMCHA NBCM ECH> 1@ M=LCJN

Making smooth sequences with GET_MOVING_STATE
1J?22HM3==2F?2 INRENCHAM RIS ;EMGIISBNCMR KO ?QIGRE?, ? MNSLIQ? P 2£1G G I H
JLIKFCBIBSNGIHIEHIBIQGO=BIH? 2> ?F < NQ @?lH G\ANM F IXDBM ? LIRIL ? ; XBNGMC H ; F

2B? +;?MNLI 1=LCJIJNCHA *;HAO;A? G A? | @
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JIMCNQIUERM? R ; GIEB I QN IO M\?B<O C FIOCGHHIMNH2IH -4, % :12 NAG;E?MGIINIBKO?H=7?
CHMN?;> l@ "#* 7

# This example uses speed and acceleration to make a smooth
# motion back and forth between 1 and 2 ms.

3 0 acceleration

30 0 speed

begin
4000 0 servo # set servo 0 to 1.00 ms
moving_wait
8000 0 servo # 2.00 ms
moving_wait
repeat

sub moving_wait
begin
get_moving_state
while

# wait until it is no longer moving
repeat
return

%H2:+-4",%:12 Z2PNQLHWIHMBZTNN-?; MNM? LEIPCMNAIG; KO MCRB?H?PIAR; HN
NI Q;CN @IL ;FF GINCIH NI MNIJ <?@I1L? JLI=??>CHA NI NB? H?RN MN?J 1@

Using an analog input to control servos
HCGJILI®MNOLE?, ?MMNINBCN; K 2OM Rt ?;6HJ@NWNE? H MM QN N HBR BI2 2 P C =\;M
MCG3IR?GIJMDJIQWQ; HNOMIIN? HNCNGE?2NRNBPIMCN@ NH? LBIINBZTR GJIJEIMHH?=N
NBIAN?HNCNGERNZR I FNP GRXNQ 22 H > QCNB?HN?&IHH? ANB>HH2FH@CAOL?
=B;HHRK 2 HCHJON? R ; G Q\HBWP C AIHHNFBI?N ; NNO #@N B+2; 2 M NILH N L' PFH N 2 LOM B | QVF2¢B ?
JIMCIKCEIHC P;N@LIGNT eMMSIOIONBIAN?HNC@BLAG?M CNRNBI'NB ?HS IOM=L 8 BXC M
L;HAPLL? MNHBSIG <@LMON | 5?2=;H=;NBEMG<PNIJILIRCGNBRRSHFA@ M?LPI
NB?H M?N NB? M?LPI JIMCNCIH NI NBCM HOG<?L ;FF CH ; FIIJ

# Sets servo 0 to a position based on an analog input.

begin
1 get_position # get the value of the pot, 0-1023
4 times 4000 plus # scale it to 4000-8092, approximately 1-2 ms
0 servo # set servo 0 based to the value

repeat

FN?LH;NCP?FS SIO GCABN Q;HN NB? M?LPI NI Al NI >CM=L?N? JIMCNCIHN

# Set the servo to 4000, 6000, or 8000 depending on an analog input.
begin
1 get_position # get the value of the pot, 0-1023
dup 300 less_than
if
4000 # go to 4000 for values 0-299
else
dup 600 less_than
if

| 6000 # go to 6000 for values 300-599
else
8000 # go to 8000 for values 600-1023
endif

endif

0 servo

drop  # remove the original copy of the pot value
repeat

2B?R;GIEPPQILEMOQIB ?NHBJAN?HN CCEEFNME | L HICMIRBM;FIA NI =CHAEENMC | H

=;H =;0M? NB? M?LPI NI DOGJ L;H>IGFS <;=E ;H> @ILNB <?NN?L Q;S NI >

2B? +;?MNLI 1=LCJIJNCHA *;HAO;A? G A? | @
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# Set the servo to 4000, 6000, or 8000 depending on an analog input, with hysteresis.
begin

4000 0 300 servo_range

6000 300 600 servo_range

8000 600 1023 servo_range
repeat

# usage: <pos> <low> <high> servo_range
# If the pot is in the range specified by low and high,
# keeps servo 0 at pos until the pot moves out of this
# range, with hysteresis.
sub servo_range
pot 2 pick less_than logical_not # >= low
pot 2 pick greater_than logical_not # <= high
logical_and
if
begin
pot 2 pick 10 minus less_than logical_not # >=low - 10
pot 2 pick 10 plus greater_than logical_not # <= high + 10
logical_and
while
2 pick 0 servo
repeat
endif
drop drop drop
return

sub pot
1 get_position
return

2BCR; GIFMPHVR ; H AAPHL? =CXQEBPARNIQB?G,ECHW.;HM SR CIH CRNMLBV ? LNWF ? ;P ?
MFCABNABHA? @ CLECHANBNLLHM OWCHAWN B?C @ @ ? L CIH-BTRM G JE ®; L APR.NHB ?
;GIOHN |@ HICM? NBCM QCFF JL?P?HN NB? L;H>IG DOGJCHA

,(INNBNBZRM GIFCHHGQ@ILER GIHHBIQALUN?HNCNGRAN@ULB M ; FIAHIQDU; <EB;HH?FM
=B;HH?FM \ 2B? CHJONM IH NB? INB?L =B;HH?FM ;L? >CACN;F

Using a button or switch to control servos
10JJIM2IHH?<@NN|HCHJOMC BI@F AL ©M CMINBNNC?H JCNN L G ; BES B B 2MHBO NN | H
CHUL? MEIRIXM Q21 =1HP NIBPHIRONO? NE>CAEGNEBIL L?JL?MNBNG H@EN B ?
<ONNIH Q? =;H G;E? ; =IGJ;LCMIH NI ;H ;L<CNL;LS NBL?MBIF>

# Returns 1 if the button is pressed, 0 otherwise.
sub button

1 get_position 500 less_than

return

2B?322-, MO<LIOQRMACRE;FO@ IL; ITHNBWN;=2J?H*EBMHER? NNBBO N N IH ? MINMIF PN
&?LCMMO<LIOBONM?222-, NQ; CANLIKONBJNURNEM=F O MGHARFFNF FC G GHCMRIOH=?M
IH NB? CHJON

# Waits for a button press, with debouncing.

# (Requires the BUTTON subroutine.)

sub wait_for_button_press
wait_for_button_open_10ms
wait_for_button_closed_10ms
return

# wait for the button to be NOT pressed for at least 10 ms
sub wait_for_button_open_10ms
get_ms # put the current time on the stack
begin
# reset the time on the stack if it is pressed
button
if
drop get_ms

2B? +;?MNLI 1=LCJIJNCHA *;HAO;A? G A? | @
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else
get_ms over minus 10 greater_than
if drop return endif
endif
repeat

# wait for the button to be pressed for at least 10 ms
sub wait_for_button_closed_10ms
get_ms
begin
# reset the time on the stack if it is pressed
button
if
get_ms over minus 10 greater_than
if drop return endif
else
drop get_ms
endif
repeat

H?R;GJF? |l@ BIQ NI OM? NBCM @OH=NCIH CM MBIQH <?FIQ

# Uses WAIT_FOR_BUTTON_PRESS to allow a user to step through a sequence
# of positions on servo 0.
begin
4000 frame
5000 frame
6000 frame
7000 frame
8000 frame
repeat

sub frame
wait_for_button_press
0 servo
return

(OMRBEBM?KO?RRCEARIM NBR=LIZNNIBLIONBKO ?P@& PR ; GROBIHM N@;NC G?>F; S
<?NQ@AHGYBERM GIFTE®M<ONDULRAKBS '2:$-0: 322-,:.0#1MO<LIGOGNLBOMECH
P;LCI?2® S @ @vPLL2GEIBNMH 731 70 ; HNNQ ; GANEL< ONBILRAM M= O FBEMWIRJ; NBTRI G INFtIF F 1 Q
GOFNCJF? <ONNIHM =IHNCHOIOM GINCIH IL ; P;LC?NS 1@ INB?L NSJ?M |@

Long delays

2BFIHAS MAJSMM QCANPB'#* 7 =1GG ;KM JLIRC G ; NWWF=SI H B G=2; M BMA C® FHMI
G;E2?F;S M= HAPRE MB ;&? LCM?R ;G INBMB | BVQ>?F;IS@3 ; H 81 ? = | HG/C H O=N F&\2
;==IGJFCMB?>

# Moves servo 0 back and forth, with a delay of 10 minutes between motions.
begin

4000 0 servo

10 delay_minutes

8000 0 servo

10 delay_minutes
repeat

# delay by a specified number of seconds, up to 65535 s
sub delay_seconds
begin dup while  # check if the count has reached zero
1 minus 1000 delay # subtract one and delay 1s
repeat
drop return # remove the 0 from the stack and return

# delay by a specified number of minutes, up to 65535 min
sub delay_minutes
begin dup while
1 minus 60 delay_seconds # subtract one and delay 1min
repeat
drop return # remove the 0 from the stack and return

2B? +;?MNLI 1=LCJIJNCHA *;HAO;A? G A? | @
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"NC ®1; MNBIQ L OMNCP< L | O IEMHP; MBI O SMS R ??HEMY B ; N?PITD ; HN?? L B CHB>I Q ? PR BNNB ?
NCG?L IH NB? +C=LI +;?MNLI CM HIN ;M ;==0L;N? ;M ; MNIJQ;N=B \ NB?M? >
Digital output

2B2>CACANI@R;NI@NB?;?MNAM;J;<F@
ZIHNLIFFGNBA@HMNICG L =QCANHW?FFCA?HN

>?PC=?MO=B ;M N B ? ShiftBrite LED
Modulesihttp://www.pololu.com/catalog/product/1240] TH>
ShiftBar LED  Controllers [http://www.pololu.com/catalog/ ;
product/1242] QB CG B M C GNIEH =B LMFPILAGOMMAN | =1 F
"HNBZRM GINRBFFIFEN=B>; NJCH®M1BC@N LCN?
ILIBCON2AHH?=NM2LPB;HH?FMH>
L?MI?=NERBRESB?HHRERMIH@ CAVMDARIONM
2BRMO<LIOMCHD BRENZE? MCRAL??2H>
<F®?7F Q@ MNBWN ;NB ¥ H>M<SNPFOL=E?N Connecting the Micro Maestro to a chain of
S HNTAANBRINFEHD J> NEIB C @ ) CRBH?? Q shiftBars. A single 12V supply powers all of the
SIFI,FQBMO<LIGNTHEIG | >C@GNCGAHNLIF devices.
F;LA?L =B;CH @ 1BC@N LCN?M C@ >?MCL?>

JAUNNBONOMNMNBIDNIFAQH > NMMNBIDNIBIONWEB?M?L?, MIHFB8FC<TWMH P ;FO ?
@LIG NI =IOF> <? OM?> @IL FIQ ;H> ;HSNBCHA @LIG NI =I0OF>

# Subroutine for setting the RGB value of a ShiftBrite/ShiftBar.
# example usage: 1023 511 255 rgb
sub rgh
0 send_bit # this bit does not matter
0 send_bit # the "address" bit - 0 means a color command
swap rot rot
send_10_bit_value
send_10_bit_value
send_10_bit_value
01 8000 1 servo servo # toggle the latch pin
return

# sends a numerical value as a sequence of 10 bits
sub send_10_bit_value
512
begin
dup
while
over over bitwise_and send_bit
1 shift_right
repeat
drop drop
return

# sends a single bit
sub send_bit
if 8000 else 0 endif
2 servo #set DATAtoOor 1
0 0 8000 0 servo servo # toggle CLOCK
return

Serial output (Mini Maestro 12, 18, and 24 only)

-HNBRCHC?MNLI ;H> ; M=L€H?0 M N3 ? B2 LXC;;N;0 NHN B22 * F? R?EL LA0 6

2B GNP ; HNMBINNB+?, ? M LB T H N;L>FC N € | RIVIAN LA M1 Q @HAAL A D G <@ R ; H HPGEIMB NONI ; L ; N ?
GC=LI=IHMNRIEAVMIC GIEIALNGMB I BMQ M? LU GG; B>HK OMREIHN,IHANB?22MNU |
OMPBEIM2ZIH@ GARHB2MNCBMO2 G1>?NNBW; GL; Ob; N;H = IHH28NHN B@; M \NIL6 | H
NB? MF;P?

100 delay # initial delay to make sure that the other maestro has time to initialize

2B? +;?MNLI 1=LCJIJNCHA *;HAO;A? G A? | @
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begin
127 0 mini_ssc # set servo 0 to position 127, using the mini-SSC command
254 0 mini_ssc # set servo 0 to position 254

repeat

sub mini_ssc

OxFF serial_send_byte serial_send_byte serial_send_byte
return

6.d. Script Specifications

2BOMMELC FNKKAGAPATFJENB?>C HC? MNCBVIL21 Q ? LIDEONB; R; CF i &NB>C=k[?MNLI
2B? >C@@?L?H=?M ;L? MOGG;LCT?> CH NB? N;<F? <?FIQ

Micro Maestro Mini Maestro 12, 18, and 24
Script size: ) )
Stack size:
Call stack size:
Number of subroutines: OHFCGCN?>
Extra commands: JHH#) -)# b+ 1#0" *iA#,": TR#

Script size: 2B @NMIBFPO G4 @& S NIT@/N? L M CE/MNZIINSB sNH O MRMN IR0 >? <CANMZELNM TN ?
;FFIQM SIO NI MNIL? GIL? M?LPI GINCIH @L;G?M ;H> NI QLCN? GIL? =IGJF?

Stacksize: 2 B CMWIB®; R C GGG < @*; F OB NH 4 HN BVPN ;;:NE BVP; GNNC G <X C A MNL;FFE 1 Q MD
NI B;P? GIL? P;LC;<F?M > <CAA?L =IGJON;NCIHM ;H> QILLS F?MM ;<ION (

Call stacksize: 2B CWIB@; RCGMG<LIGNRU N2 HMBE?, RCGIDGGC <@ O<LIONBGNRM;FF?>
QCNBION L?NOLHCHA

Number of subroutines: 2BCM CM NB? HOG<?L 1@ >C@Q@?L?HN MO<LIONCH?M SIO ;L

2B CLMNWO <L | ON@HEINERISOM = L, I ? =B BPNIO <L |1 ON &M M ; LW € W2 LICTHS NCP ?
31 =IGG;HH®2;=8;KFLIBC NSICNL=LICINO (HPH X S N@ = LI I N2BMicro Maestro IHF S
MOJJIB;NPEEIN I MO <L IO REMi Naestro 12,18, and 24 M O J JBL. RC;HH® H F C GIONG<b@L
MO <L ONOHKBPD <L | OCN@HZ@MWBID CL MENHH T M N ; LANP B ? LICHENGR 2= 1IGG; HH >
?;=B =;FF L?KOCL?M <SN?M |I@ M=LCJN MJ;="?

2B? +;?MNLI 1=LCJIJNCHA *;HAO;A? G A? | @
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7. Wiring Examples

2BOWP =N-GCHN ; ZRI;M JFC L GHA@ C A O@ N B2+PN NNLB > G | HM N BAC @ @;[STUHN H ?
SIHH? ANNSASJL ID?ENB | GABBAGN BITC = NICHLFR\B IIQB+?C =k ? MNNLBO?H @ I L GCC NBIHI=NC I H
; JIJFC?M NI ;FF +;?MNLIM OHF?MM INB?LQCM? HIN?>

7.a.Powering the Maestro
2B?L? ;L? M?P?L;F Q;SM NI JIQ?L SIOL +;?MNLI'"M JLI=?MMIL ;H> NB? M?LP

USB power
"@IGIHH?INQ?M O JNABNM ? LPIQ ?N? L G CHH> F
=IHHNBN;?MNNLE 1 ; MV BIQHN BJ?C =NNONLBI?CABN
NBRHB+?2 ?MNULIM? \QMEBIQ?L@% B3 QB QFR?
M?LPUBMIQ?L@: NBIIQ MO JP2BIIQ NOJERMN
IONJ®NFNQCNBBM L ALIVMM J ? ENPC PMLC H A MM
GOMR:=;J;<FEGM 0 JJF;SEHBAO L LK BIINBN ? L RIM
>L;Q

Sarvos

'"HNBE€IM @ CACCUOBR-ZGI ONRINB31L Bl MMWBNN ?
+;?2MNICIMIHH? ANNAI2INM F?R B RIS>? @ NOBFAN? MN L |
QCAINMF?2PIMNM?H>NHADFNM@N® ? Nk L CP ? The Micro MaestroOs processor can be

SIOM? L MIBICFIDLIGJO N M & G ; HD MNPB\Rver powered from USB while the servos are

sleep(ignore USBsuspend) | JN GO N BL?? L @ ?H N i€ Hk@MB ? powered by a separate supply.

+; 2?MNLHNLIFHN?IN2NBNB QR FFFQILE ®B ?

=IGJON?L CM MOJJFSCHA JIQ?L NI NB? 31 JILN QBCF? CN CM ;MF??J ;H>

Two power supplies
"@IGEIHH?INQ?M O JNABM ?LPIQ ?M? L G CHH> F
ZIHH?HNNBRI?Q?MOJNA% ," 4", NBANBR;?MNLI'M
JLI=?\O\NCHEB 1 Q? L@ INGB4? , MO J FBCNFBM 2 LP | M
L2IQ?L@LIGBAQHM O JJIFBA', MOJIFGMR
QCNBCH ;Hx?2=:J;<F@MOJJFSEHMIE NNB? GND (0V)
+C=HLE?MNLI G NINBRCHC?MNABM?LPIQ?L = =5 4
MOJIEGSMDONJIORIFN;QCNBIB®?LPLMMI? = 'wllfllllill
1J?2L;NICHAMME OMBRE; J; <FA@M O JJF,$EIBRO L L 7 H-N ‘i e
NB;N NB? M?LPIM QCFF >L;Q i '. - Sanvon

B S TTTTL I T

The Micro MaestroOs processor and servos
can be powered separately.

5CLCHA #R;GJF?M G A? | @
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One power supply
'"@IGIHH?MIC HAR?PNM O J NS, ; HANBW? LPIQ?L
N?LGONBMB?;?MNUILM?MMMBM?L RJE@IRE
JIQ?L@% NCBMND J PFBSM O JGRBM M CNBCH ;H>
<?QCNBGM?LPLRIMJI?3HNTLP RIC;HAHHG O MR
=;J;<F? |@ MOJJFSCHA ;FF NB? =OLL?HN NB;N NB? M?UPIM JQemG >L;Q
L/l S :

-HNB®RC=k[?MNLHB: HM?2EPIHN L IIFFRLN b | i'_',]‘iz
NBQCL@HMBEIM @ CACTIMNCI ) CNIK?NQ NBH -
M?LPI JIQ?L L:CF :H> NB? 4', FCH? Servos
-HNB®CHC?MNLI :H> =B:HMPE®PIHNLIFF
NBL?=1GG?8>3bb INBPCL@HMBEIM @ C A G MIN (
=IHHS+@L Q MO JNMB-7? > C =NMNP2HQ 2LC IEM B ? Vservo = VIN (5-16V)
=L HI?@N BL!I ;L >H >0 M\PBGH = F @ F @#B | L N€ HAEl

=IHH?=N NB? JCHM F;<?F?> 4104 4',  The Micro MaestroOs processor and servos
can be powered from a single 5D16V supply
if you connect the positive servo power rail
to VIN.

7.b. Attaching Servos and Peripherals

-HNB#?;, 2 MN;IHI$@N B=B ; H H=2,RVWO M ?M)! M? LPO FIDNJIJOMNH; H; FBACACHKJAALNVM >CACN;F
IONJDBCMF IQB?;, ?MNNIHITHNMPA. LM ONBILEAM M?Z,MIN?HN CIGV O REL BR? M; H >
GIL2BZB;HH2FHW=IHNLI®EMBOMNELQOCNBEBB® ?MNL?2RN?LHFES F?RI?EIC; F
31

Servo

21 =IHH? ¥ LIRIN B+; ? M NSLIIG5 O NIINCEMNID>RPC=B;HISPE IO FC B O M'?TaN B=B ; H KCMH N
FL? IS @ CRNOTM?LERI>?NBEB?@ ;BT B2 2 MNIIHNLUPHNOH>NB B ; HHI?ZAN NK HA M
=B;HRBszB;HNS8&vo GI>?H=FC=EJFIS? NN CCHAM?SNONL? LP;K AN BB ; HK?EEHA?@ OF
HINDF GBI ; = E Q ;Makklsureto connectyour servocorrectly, or it might bedestroyed. 2B®M CAKDNFO;FFS
QBCIN?HARS?FFQEZE MBIGPNIQ ;NBHM@ B2 ; L>HNBRLIOBIELOMOKFESELIQH
MBIOF> <? =FIM?MN NI NB? ?>A? |l@ NB? <I|;L>

710 QCFF H??> NI =IHH?=N ; "! JIQ?L $AQNFEQ@I LI INDUCHALCHW ILGINCIH

7T10=; KN ?2MIMOM? LLIM ? NN B\t A A@NBVP? LB ; H IE NBIN ; NNOIEN B+2 2 M NILHN L PFHN'2@ | O
?H;<NBW?LPB,HH B ?=ENB'AH , <F2B?=-ESIMBIGRx<FRG,ERBW? LEPIPRSL;AACHA
NBWVMFCoH? @IV CABQSIG; HIHNNBR?LEISNIOM=LCNMNBER#04-=1GG;HRIP?M?LC;F
OMONBRL?N LA NGG;H2B?MPGG; HRMERAO G THINHMCEMD ; LN ? L G C = MIBIZTIBH ONF >
GOFNKBEZEARPN- G211 ?CHN BI?N ; NOMIS@ I QIEIGIONRL?EANO G NHNBW-MGB G; H>»M. ?
i >P;H=?> =IGG;H>M ;L? ;FMI ;P;CF;<F? @IL =IHNLIFFCHA SIOL M?LPIM

5CLCHA #R;GJF?M G A? | @
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Button or switch
2I=IHH?=9 NNINHQ CN KN B+; ? M N3IIG O MINCL MNP C =B
=B:HIS?T@IOFCHEOMHNBR: 2MNLHNLMPHNOH>RB ?
IB;HHPTNNRE HAB HAB=B ; HNMput GI>?H=FC=EJFS
12NNCHARMQCL2OFFLOMCMNILECFI |B<G®MW Q NBP
MCAMHCHAN BB ; HH®PF4 M N BNNBC?H JOBNC ABF Q B2MIB ?
MQ CCIMB Hs C LN B<2O N NLIMHQ CN2=NBQ R B C AFHC FH>%%6 , " i
4 M N BOQNB ?NHB<?0O N M IQHC GlMEB ANIBRH JIDONBENF4 2B? =

button or
gwﬁd‘t

1-100k0
pull-up resistor

JC=NNBRTABANB@MNEIHH?<O8NNMQCNEB; HHIPH

NB? +C=LI +;?MNLI =B;HH?F M?LPI| =1HNLIF P3gam forconnecting a button or
' ’ switch to the Micro Maestro Servo

Controller.
JUN?H?RN?LOGEFFA ©OM CONMNIRI? 2581 O MB; HH?F | L

IHNB¥?CHC? MNLEB;HM?EPIHNLIHBRH, <CILMIN?LH;F
JOFF OJ L?MCMNIL CH !'B;HH?F 1?NNCHAM N;< 1@ NB? +;?MNLI 'lHNLIF !?HT

710=; HN ?$INDAH JCN T AARNBKANMIHC,NH=B?LC @BQNEA I M C NFC, LHC ;;:<WIB I CHN BI2N; NO M
N ; K@\ B2, 2 M NIILH N L' PFH NL?1.@ FN?BVINNMIIES?I O<LO N MIGHC BRMB | GiP>F | M P QB?NMBONNIH
MQCGOGIEBB;=NKCPRPINP QB?CBIMNCPQ SIG;H?;NBWN j lPB<XONMIHCCIS BONML= LCNIKK HA
NB®B#2:.-1'2'-5IGG,HEHP?M? LCMFNHBAR2 2NM CNEINGG; H2B?MPG G ; HQG®IEFN © LFHO ? M
NB;N ;L? =FIM? NI QB?H NB? <ONNIH MQCN=B CM CH;=NCP? ;H> =FIM? |

Potentiometer
21 =IHH?3NN?HN CNANBR?2 2 M NLIIGS O NBENCEMNOQRC =B potentiomater (> 1 kQ)
=B;HEB1IEQIORFCR?20OM?@ I B;PRBPCHIC?MNLIIL
=B;HM?EPIHNLIFMAONBRCFH?TAGIBMH ;FCAHIQN;<F?
=B;HH2BWHHWYFNMHNB?2 ?2MNIHNLPHNQGH>NBB;HH?F sV
1?NNEHABVHMB=B ; H NIhjput GI>?H:FC‘:EJF1$?NNCH_ U.. :: .
,?2RMNTHHMNBIIN?HN CNAGNBR?2ZM NVLIN B NNBNPQ 7P H >AMIN | "t] .___..mm"ﬂ;_ e
%," ;H>4 ;HNBQPCJ2IHHNINBI?C AFHC RGN B=B ; H RBP — = "% =
JC=NONLBL2C ABBNIBMON EIHH?3NN?HN CNGBN H H PHF —
NBRC=l;?MNLHB; HNM?EPIHNLIEBEILN?HN C MBARDFI> Diagram for connecting a
B;P?L?MCMIKONF2?MENCF|1 IBISBCNNI?MINL; @ IIG O = Botentiometer to the Micro Maestro
=OLL?HN @LIG NB? 4 FCH? servo controller.

710=; M ?HMMNAH XGEN N ; NNBHAN ? HN ClIlER REP2C @ 8 ENBMAI M C NG LEC ;4 B | @HN BN ; NNQ
I @GN B+?, 2 M NIILH N L PFH NL?2.@ AN?BINNUC N@NIBIAN ? H N C IGRPBNITRE BS?NQP?RPH. IRCG;N?FS
H> J1IQSIG,H?;NBAMCN@IBIAIN?HNCCEIORE LCNIMNBR#2:.-1'2'-51IGG;HEP?L
M?LC;F OMCHA NB? "%?N .IMCNCIH_ =IGG;H> 2B?M? =IGG;H>M QCFF L?NO

LED

21=1HH?HM" NN B2 2 MNLIMB | G@F SLMNBRC=B: HH ? F
SIMIOFRCEDMMHNB2 ?2MNLHNLPHNOIH>RBB: HH? F _
12NN GIHAB ; HAB B HHABuUtpUt GI>2H>FC=BJFS 4 fresitor
PNNCIRRMIHHRNBY NBIGRBE" NP, " HBLIOHS>  Chyneeded!bullin
17 y L ’ 8 g 0, ’ d 22002 is not enough)
IHNB#,? M MU B @<@ € =RB?IS?FEIHH?=RBSHIHH?=N
NB:H |>P@N B*%" NINB=B : H H MC MFCFNB L 1 © ABM CO/MN
H??>2BRMCARCEM |BG2MOBMNLILN ?=QECB B; HM (s
SIG;HIHHBIMN "M CL?NNBBCAHCBPQ?PSLMBIOFSs e L

— =1

2?2>7 . .
H??>7?> Diagram for connecting an LED to
the Micro Maestro servo controller.

5CLCHA #R;GJF?M G A? | @
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7TIC=;HN?BINDFIE" <SVM?NNBNALA@NBZ#" =B ; HIENBINN ; NOKEN B+ ? MNIHNLUPHHN2B ?
*#" MBI GPPHC &1 O1 NNBNP; L ANKN?AL ?; NBLIH? K ONF eMH3@®B?LQCO+? H I HNN BF?
*#"CBIOM=LCNMNBER#04-=1GG,HHP?M? LECMFRINHBRL ?ZN LA NG G, H2B? MG G ; HN NE ?
i LAOG THINHME@&ID ;LN ?L G C=MINBE2%'T NCBMERHCEI G ? HEH O G A1L? ;NBILH? KON F

i H> @@ INB?LQCM?

2B R I N56O L LIBN W ; @2IF;%D L NcBWC AFHC EMC G CLNP Bectionl.a ; H Sectionl.b @ I L
GIL? CH@ILG;NCIH

7.c.Connecting to a Microcontroller
2B ;?MNLH==?I2N*M? L O GG ;HOMI @G C=LI=IHNLIFF?Ilpaestro
2 =IHHMNBG C=LI=IHNUNBP?2EMNEIOMBIO@ELMN
=IHHRBNL | OHGH®R B®ZC =L I1=1HN NIBXE PQHCGHMN B ?
+;?MNRPB?HIHH?NB26 M?LOLFHMGECHN®@NB?
GC=LI=IHNLIKB®b6 FCH@NB?;?MNMINB; NB'iullcrucuntruller
GC=LI=ZIHNIHMFRYGG;H>@BIH??NIL?=CIP2(
L?MJ I HGMANEB+; ? M NNLB BHGQ CH R 28 1= | H H ‘N-BtP6
M?LUC,F?ECREHANBEC=LI=IHNINB#Z?MN RI6 MC H:
$IGILCH@ILGHN BB @ @QPALLEHR?ZM =1GG; HMNM 7
Section 5

(optional)
'"@BIOQ;HEIOGC=LI=IHNUBFF®B;<CFKIN 3MNBI? Diagram showing how to connect the
+:?2MNNB %HHHN:Bﬂ?lZFCH@\I B+®:? M N\LEIH SA ? H ? L ; FMicro Maestro servo controller to a
JOLJrM’FCI—@IBG?C LI=IHNLOMB?®BEPRB?- FCH? microcontroller.
NLC MNNZ2 S B 2?3 @ : H\NB+2 ? M NNLLIO;HH > L CERI Q

4 N?GJIL:LCFS NI L?M?N NB? +;?MNLI

"I @Q;HNOGC=LI=IHNBIPRBIZC ACHN’N ? £ NI@ MNB+?, ? M NOIM G H @& A C N JEDHNM NG B ?

M? LI GG, HESI @ ;HWL? =?ECRP@A=-N > @ £ ECBMWME L N BI#HH H R-B#P0O OF CHA B+, 2 M N L |

NIH&?H?L;F JOIFOMRBZC=LI=IHNBIEFHFICEMH F® ;CF|KNBCHC?MNLI ;H>
=B;HH?F M?LPI| =SHMdAnIEF@LIMGL?? CH@ILG;NCIH ;<ION NB? #00 FCH?

5CLCHA #R;GJF?M G A? | @
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8. Writing PC Software to Control the Maestro

2B?LPNQOQ;SNIQLCNMI@ NQELRNNBP, ? M N\LBH?; NGR ?CHN ? LK@N 8C L MO LB LRIB ?
H;NGR?CHN?1@ PCGPIN® ?; NOB RHEAVP ? LIJ LA O =NB\ B; % C AINCHNBS HAIH @ C A O LL; NC?2IMI? L M
yHM? FIRBHY ? M NISC WINV? LICOFS < FIMNB3?L CHN? LEGF I QMN L? = IRBAL? , M@ASN? GJIL; LS
>CM=1HH?2BNPCIHWD | B IBIHN? C& MADIMEI OLMI @ ;G CFCHBIAL;GGEKEA;KQILE
QCNB ?RCMNCHA MI@NQ;L? JLIAL;GM NB;N OM? M?LC;F JILNM MO=B ;M *;=<

Native USB Interface
2 BPRololu USB Software DevelopmentKit [http://mwww.pololu.com/docs0d41] M O J J BLONHWG I(HBCHORE H=FO>? M
I MIOL=? =1>? @IL

X MaestroExample ;H? R ; G JAL2; JB CEJF C = NNBCONM BIMN GBRL? NIM? B4 G G HpHML 2 =2 C P ?
@7?7?><;=E @LIG NB? +;?MNLI ;H> ;ONIG;NC=;FFS L?=IP?L @LIG >CM=IHH?:

XUscCmd ; =IGG;H> FCH? ONCFCNS @IL =IH@CAOLCHA ;H> =IHNLIFFCHA NI
X! ,#2 =F;MM FC<L;LC?M NB;N ?H;<F? H;NCP? 31 =IGGOHC=;NCIH QCNB

7106 1>CNeBIJFC=;CIEBIPN NMCOSARH.? ?PLUB | G ; KD MN?B=F ; MO/ L NICH N? NBENM N L |
CH NI SIOL IQH ;JJFC=;NCIHM

Virtual Serial Ports

FGINMSLIAL; G GCHIAOCC K <F@==?MNBMAJILNM? ;N3$B2Z?MNBLAL?=I1GGRIB2
+C=LIMH#@2®L;G? QQBEECBLROMPM=IHN;CIHMC; =FLMBIGN E20WN; MIL? ;>HQLCN?
<SN@MIGI? LTV ?EMM 2N 2 NB2AHNMIFAHIOM; B IQHFACMONP #RQUL?@ RMCNB?L
P ILACMQMCHXLCNPAL \GCBON\?BI?? LC ; EFLNMIGGOHQCNB#2 ?MNLUIOQCFF
H??> NI M?N NB? +;?MNLI'M M?LC;F GI>? NI <? ?CNB?L 231 "O:;F .ILN_ IL ~

5LCNCHA ! 11@NQ;L? NI 'IlHNLIF NB? +;?MNLI G A? | @
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9. Maestro Settings Limitations

Mini Maestro serial baud rate limitations

-HNB®CHC?MNLI ;H> NB@IFFIQCIHANNMBIGHN??R=??FNBILI=?MNN&H?=1G?
IP?LFI;>?> =;OMCHA >?AL;>?> J?L@ILG;H="?

10100 Hz 1119250 Hz 333 Hz
Serial mode: UART/USB chained* E<JIM E<JM E<JM

Serial mode: Dual-port E<JM E<JM E<JM

* Assuming bytes are not sent and received simultaneously, as required for the Pololu protocol.

Micro Maestro pulse length limitations (high pulse rates only).

+IMM?LPUM?MCARHRETII?L;NEHF SME&E HIQBSN® ? B>.CAB FIM R BVG ; H
M;@?FS CAHIL? NBCM M?=NCIH

2B?C=k[?M ML ML ? M N LGS RICTIOOFAVPH ANIBO FIM R & T, HB CARBLIR ? M N LEZ=INEIHM
IH NSBreos availableM? NNCHA ;H> CM ?H@IL=?> ;ONIG;NC=;FFS <S NB? +;?MNLI !l

2B? G;RCGOG JOFM? F?HANBM CH GC=LIM?=IH>M ;L? ACP?H <?FIQ
6 servos| 5 servos 4 servos| 1BD3 servos
67 Hz
71 Hz
77 Hz
83 Hz
91 Hz
100 Hz

Mini Maestro servo pulse length limitations (high pulse rates only)

+IMM?LPUM?MCARHRETII?L;NEHF S ME HIQ@BSN® ? B>.CAB FIM R BVG ; H
M;@?FS CAHIL? NBCM M?=NCIH

-HNB®CHC?MNLI ;H> JOFMWNP@ \ &TION? MNLGHNBNR MPO FIM??H A RBMM ?
L?MNLC=NCIHM ;JJFS NI ;FF M?LPI =B;HH?FM ?P?H&id@ nMltigiér @7, MCIN? N1 ; F

2B?@ IFFIQICHAMBIQFFIQGEHCGBAE ;RCGCGOGFM?2ZHARBB C=LIM?QH>RLCP®S
=IG<CH;N@ O+ R HWM ? LIRO G < ?ENH ; < WP2>L BIMVANQ ; MIMN OINBI@ & N L CHM ICAIR;M F ?
LIQMNB??2 M CP;M\N@ | FINIR?? MNL CANNNCHFHEMQN B 2HH @ CGAOHCGE&GVMRC G @AW ?=C @ C =
=B;HH2EM.>KNB? MNL QENPCHNBYNQ& I Q?PSLCIHIN? NM J ? =NCE@,H AT ONL? LP I M
CH>P;HS?7G;HMQCMN F®B?B ; H H@H®@ > D ONNBIICN C NNChIHAMW MVC >12;IHARINB 2B ; HHZ@ M

+;?MNLI 1?2NNCHAM *CGCN;NCIHM G A? | @
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STOM? N NBC HIMHP C | FN'B 2LVP R N L ON-BNPC LHPNML G3 € AGHN=L ?HMIBOPH CAYNM ?23>==?F?L;NCIH
FCGCNM QCFF =B;HA? ;==IL>CHAFS <ON NB? IJ?L;NCIH @ NB? +;?MNLI QC

$IL?PR;GIRTCNBCHC?MNLLOHH,GIHA&T ; GM?LCISIG;SOM? M?LRIGINB; HA®@
\ eMH> M?LBIGCNB, HA@ \ eMBR2?G;CHEBIAHZEMN-87 @I@B;PNBTAL"?
M ? Nnptl | lOutput  H I9¢rvo

Allowed pulse ranges at 333 Hz: Allowed pulse ranges at 250 Hz: Allowed pulse ranges at 200 Hz:
Servos| Min | Max Servos| Min Max Servos| Min Max

+;?MNLI 1?2NNCHAM *CGCN;NCIHM G A? | @
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