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1. Overview

1A> *>LMKHL :K> -HEHEN.><HG= @>G>K:MBHG

?:FBER H? 20 L>KOH <HGMKHEE>KL 1A> *:>LMKH
?:FBER <HGLBLML H? ?HNK <HGMKHEE>KL >:<A :O:BE:;E>
?NEER :LL>F;E>=HK :L : I:KMB:E DBM

W Micro Maestro 6 [https://www .pololu.com/
product/1350]

W Mini Maestro 12 [https://www .pololu.com/
product/1352]

W Mini Maestro 18 [https://www .pololu.com/
product/1354]

W Mini Maestro 24 [https://www .pololu.com/
product/1356]

4BMA MAK>> <HGMKHE F>MAH=L \ 20 ?HK =BK><M <HGG><MBHG MH11} LHBMEMHHK NL>

PBMA >F;>==>= LRLM>FL :G= BGM>KG:E L<KBIMBG@ ?HK L>E? <HGM:BG>= AHLM <HGMKHEE>K ?K>> :|
\ :G= <A:GG>EL MA:M <:G ;> <HG?B@NK>= :L L>KOH HNMINML ?k#didllcorRBMERC) servos

[https:/iwww .pololu.com/category/23/rc-servos] HK >E><MKHGB< LI>>= <HGMKHEL "OL =B@BM:E HNMINML HK
:G.EH@ =B@BM:E BGINML MA> *>LMKH BL : AB@AER O>KL:MBE> L>KOH <HGMKHEE>K :G= @>G>K.E &
AB@AER <HFI:<M 1:<D:@> 1A> >QMK>F>ER IK><BL> AB@A K>LHENMBHG L>KOH INEL>L A:0> : CBMM>K
MA:G GL F.DBG@ MA> *:>LMKH P>EE LNBM>= ?HK AB@A I>K?HKF:G<> :GBF:MKHGB<L :G= ;NBEM BG L
:G= :<<>E>K:MBHG <HGMKHE F:D> BM >.LR MH :<AB>0> LFHHMA L>:FE>LL FHO>F>GML PBMAHNM K>JNBKI
<HGMKHE LHNK<> MH <HGLM:GMER <HFINM> :G= LMK>:F BGM>KF>=B:M> IHLBMBHG NI=:M>L MH MA> *:>L
*>LMKH ?>:MNK>L <HG?B@NK:;E> INEL> K:M>L WBVMHK *BGB *:>LMKHL :G= <:G @>G>K:M> : PB=>

K:G@> H? INEL>L MH :EEHP F:QBFNF K>LIHGLBO>G>LL :G= K:G@> ?KHF FH=>KG L>KOHL 2GBML <:G ;> =:BLF
<A:BG>= PBMA :==BMBHG:E -HEHEN L>KOH :G= FHMHK <HGMKHEE>KL HG : LBG@E> L>KB:E EBG>
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?K>> <HG?B@NK:MBHG :G= <HGMKHE IKH@K:F BL :O:BE:;E> ?HK 4BG=HBecton)BGR(DORSE
BM LBFIE> MH <HG?B@NK> :G= M>LM MA> ;H:K= HO>K 20 <K>:M> L>JN>G<>L H? L>KOH FHO>F>GML
:GBF:MKHGB<L HK P:EDBG@ KH;HML :G= PKBM> LM>I MAKHN@A :G= KNG L<KBIML LMHK>= BG MA> L>KO
1A> *>LMKH. BGM>KG:E L<KBIM F>FHKR :EEHPL LMHK:@> H? L>KOH IHLBMBHGL MA:M <:.G ;> :NMHF:MI
IE:R>=;:<D PBMAHNM :GR <HFINM>K HK >QM>KG:E FB<KH<HGMKHEEgeectithG><M>= L>>

1A> *>LMKHL_ <A:GG>EL <:G :ELH ;> NL>= :L @>G>K:E INKIHL> =B@BM:E HNMINML :G= :G:EH@ HK =B@E
BGINML IKHOB=BG@ :G >:LR P:R MH K>:= L>GLHKL :G= <HGMKHE I>KBIA>K:EL =BK><MER ?KHF : - HO>K ~
1A>L> BGINML <:G ;> NL>= PBMA MA> L<KBIMBG@ LRLM>F MH >G:;E> <K>MBHG H? L>E? <HGM:BG>= :GBF
=BLIE:RL MA:M K>LIHG= MH >QM>KG:E LMBFNEB

USB A to mini-B cable [https://iwww .pololu.com/product/130] GHM BG<EN=>= BL K>JNBK>= MH <HGG><M MABL
=>0B<> MH : <HFINM>K

,O>KOB>P @> H?
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Features

W 1AK>> <HGMKHE F>MAH=L 20 113 L>KB:E
:G= BGM>KG:E L<KBIMBG@

W eL HNMINM INEL> PB=MA K>LHEI
<HKK>LIHG=L MH :IIKHQBF:M>ER VvV ?HI
MRIB<:E L>KOH PAB<A BL ;>RHG= PA:M MA
<HNE= K>LHEO>

W HG?B@NK:;E> INEL> K:M> :G= PB=> INEL> |
L>> MA> *:>LMKH <HFI:KBLHG M:;E> ;>EHP

W &G=BOB=N:E LI>>= :G= <<>E>K:MBHG <HC
> <A <A:GG>E

W A:GG>EL <:G ;> HIMBHG:EER <HG?B@NK>=
: LI><B?B>= IHLBMBHG HKMINKGMHRMNI HK >}

W EM>KG:M> <A:GG>E ?NG<MBHGL :EEHP MA
MH ;> NL>=:L

¢ $>G>K:E INKIHL> =B@BM:E HNMINMI
3

¢ G:EH@ HK =B@BM:E BGINML <A:G(
<.:G ;> :G:EH@ BGINML <A:GG>EL
<:G ;> =B@BM:E BGINML

c ,G> <A:GG>E <G ;> : -4* HNMINM
PBMA ?K>JN>G<R ?KHF D%S M}
*%S :G= NI MH ;BML H? K>LHENI
L>> Section 4.a ?HK =>M:BEL

W LBFIE> L<KBIMBG@ E:G@N:@> E>ML RHN
MA> <HGMKHEE>K MH [>K?HKF <HFIE>Q :<N
?M>K BML 20 :G= L>KB:E <HGG><MBH
K>FHO>=
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W #K>> <HG?B@NK:MBHG :G= <HGMKHE :lIEE
4BG=HPL :G=)BGNQ F:D>L BM >:LR MH

¢ HG?B@NK> :G= M>LM RHNK <HGMKI

¢ K>:M> KNG :G= L:O> L>IN>G<>L t
L>KOH FHO>F>GML ?HK :GBF:MKHGE
P:EDBG@ KH;HML

c 4 KBM> LM>1 MAKHN@A :G= KNG The Channel Settings tab in the Maestro
Control Center.
LMHK>= BG MA> L>KOH <HGMKHEE>

W1PH P:RL MH PKBM> LH?MP:K> MH <HGI
*>LMKH ?KHF : -

¢ 3BKMN:E ,* IHKM F:D>L BM >.LR
L>G= L>KB:E <HFF:G=L ?KHF :C
=>0>EHIF>GM >GOBKHGF>GM
LNIIHKML L>KB:E <HFFNGB<:MBHG

¢ Pololu USB Software Development
. The Status tab in the Maestro Control
Kit [https://www .pololu.com/docs/0J41] Center.
:EEHPL NL> H? FHK> :=0:G<>= G:M
20 <HFF:G=L :G=BG<EN=>L >Q:FIE>
<H=> BG 3BLN:E :LB< +"1 :G=
3BLN:E

W 11) L>KB:E ?>:MNK>L

¢ ONIHKML [ ;IL BG ?BQ>=
"N= FH=> [ ;IL BG
‘NMH=>M><M ;:N= FH=>

¢ OBFNEM:G>HNLER LNIIHKML MA>
IKHMH<HE PAB<A @BO>L :<<>L
:=0:G<>= ?NG<MBHG:EBMWR> LBFIE>|
O<HMM "=P:K=L *BGBO00 && IKHM!
MA>K> BL GH G>>= MH <HG?”B@
=>0B<> ?HK : :KMB<NE:K IKHMH<HE

¢ G ;> =BLR<ABG>= PBMA HM¢/
-HEHEN L>KOH :G= FHMHK <HGN
NLBG@ : LBG@E> L>KB:E MK:GLFBM

¢ A:BG BGINM :EEHPL K><>IMBHG H
?KHF FNEMBIE> *BGB *:>LMKHL NL
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LBG@E> L>KB:E K><>BO> EBG> PBMAHNM >QMK: <HFIHG>GML =H>L G

*:>LMKHL
¢ G ?NG<MBHG :L: @>G>K:E INKIHL>20 MH 11) L>KB:E :=:IM>K ?HK IKHC><ML
?KHF : -
W H:K= <G ;> IHP>K>= H? H? 20 HK: [ 3 ;MM>KR :G= BM F:D>L MA> K>@NE:M>

:0:BE:;;E> MH MA> NL>K
W 21@K:=:;E> ?BKFP:K>
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Maestro Comparison T able

Micro

Maestro

Channels:

Analog input
channels:

Digital input
channels:

Width: <F

Length: <F

Weight (1 @
Configurable pulse

rate 2);
Pulse range @) [

Script size @ (

[ %S

Mini

Maestro 12

<F

<F

[ %S

L This is the weight of the board without header pins or terminal blocks.

2

channels used. See Section 9 for details.

X 0

Mini

Maestro 18

<F

<F

[ %S

The available pulse r ate and r ange depend on each other and factors such as baud r

3 The user script system is more powerful on the Mini Maestro than on the Micro Maestro

details.

-HEHEN HKIHK:MBHG

Mini

Maestro 24

<F

<F

[ %S

ate and number of

. See Section 6.d for
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Application Examples

W 0>KB:E L>KOH <HGMKHEE>K ?HK FNEMB L:
>@ KH;HM :KFL :GBF:MKHGB<L ?NG/
=BLIE:RL ;:L>= HG FB<KH<HGMKHEE>K ;H:K=
L MA> 0& OM:FI Orangutan robot
controllers [https:/iwww .pololu.com/category/8/
robot-controllers] HK K=NBGH IE:M?HKFL

W HFINM>K ;:.L>= L>KOH <HGMKHE HO>K 20 IHI

W HFINM>K BGM>K?:<> ?HK L>GLHKL :G=
>E><MKHGB<L

c [>= gyro or accelerometer
[https://www .pololu.com/category/80/
accelerometers-gyros-compasses] ~ ?KHF : Micro Maestro as the brains of a tiny

hexapod robot.
<HFINM>K ?HK GHO>E NL>K BGM>K?

¢ HGMKHE : LMKBG@ ShiiBrites
[https:/iwww .pololu.com/product/1222] ?KHF
: <HFINM>K ?HK FHH= EB@AMBG@

W$>G>KEE &, >QIlGLBHG 7?HK FB<KH<HGI
IKHC><ML

W -KH@K:FF:;E> L>E? <HGM:BG>= %:EEHP>>
AKBLMF:L =BLIE:R <HGMKHEE>K MA:M K>l
L>GLHKL

W 0>E? <HGM:BG>= L>KOH M>LM>K

1.a. Micro Maestro Pinout and Components

,O>KOB>P -=@> H?
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Micro Maestro 6-channel USB servo controller
(fully assembled) labeled top view.

Note 1ABL L><MBHG :IIEB>L MMi®é&\>:>LMKH L>KOH <HGMKIHEE>KL>> Section
1.b ?HK *BGB *:>LMKH IBGHNM :G= <HFIHG>GM BG?HKF:MBHG

1A> -HEHEN *B<KH *:>LMKH <A:GG>E L>KOH <HGMKHEE>K <:G <HGG><M BMH IHKINFIQIBI>K

USB A to mini-B cable [https://imww .pololu.com/product/130] GHM BG<EN=>= 1A> 20 <HGG><MBHG BL NL>=

MH <HG?B@NK> MA> L>KOH €HGMEHEEBK> NL>= MH L>G= <HFF:G=L MH MA> L>KOH @®NKHEE>K
BG?HKF:MBHG :;;HNM MA> L>KOH £HOMKHEEFKM:M> :G= L>G= :G= K><>BO> 11) L>KB:E ;RM>L HG MA>
15:G=/5 EBG>L

1A> IKH<>LLHK :G= MA> L>KOHL <:G A:0> L>|:K:M> IHP>K
LNIEB>L

Processor power FNLM <HF> >BMA>K ?KHF 20 HK ?KHF

:G >QM>KG:E [ 3 IHP>K LNIIER <HGG><M>= MMINMA>

:G= GND BGINML &M BL L:?> MH A:O> .G >QM>KG:E IHP>K

LNIIER <HGG><M>= :M MA> L:F> MBF> MA:M 20 BL

<HGG><M>= BG LN<A <:L.>L MA> |IKH<>LLHK PBEE ;> IHP>K>=

?KHF MA> >QM>KG:E LNHER MA:M B? MA> >QM>KG:E LNIIER

?:EEL ;>EHP3 <HKK><M HI>K:MBHG BL GHM @N:K:GM>>= >0>G

B? 20 BL ‘ELH <HGG><M>= Micro Maestro power pins.

,O>KOB>P -@> H?
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Servo power <HGG><MBHGL :K> IKHOB=>= BG MA> NII>K KB@AM <HKG>K H? MA> *B<KH *:>LMKH ;H:K= 0>
IHP>K BL I:LL>= =BK><MER MH MA> L>KOHL PBMAHNM @HBG@ MAKNM@ANGCERGNENKBEKMBHGL HG
RHNK L>KOH IHP>K LNIIER :K> MA:M BM FNLM ;> PBMABG MA> HI>K:MBG@ K:G@> H? RHNK L>KOHL :G=
>GHN@A <NKK>GM ?HK RHNK :II[EB<:MBHG -E>:L> <HGLNEM MA> =:M:LA>>ML ?HK RHNK L>KOHL MH =>N
AIKHIKB:M> L>KOH IHP>K LHNK<> :G= GHM> MA:M : ;:EEl:KD ?B@NK> ?HK MA> <NKK>GM =K:P H? :G :0>K
LMK:BGBG@ L>KOH BL

6HN <:G IHP>K MA> *:>L MKIKH<>LLHK :G= L>KOHL ?KHF : LBG@E>

IHP>K LNIIER ;R <HGG><MBG@ MA> IHLBMBO> IHP>K EBG> MH ;HMA 3&+
:G=MA> L>KOH IHP>K IHKML G >:LR P:R MH :<<HFIEBLA MABL HG MA>

*B<KH *>LMKH BL MH LHE=>K : PBK> HG MA> ;HMMHF H? MA> ;H:K=
>MP>>G 3&+ :G= HG> H? MA> L>KOH IHP>K <HGG><MBHGL L LAHPG

BG MA> IBKMNK> MH MA> KB@AM ,GER HG> @KHNG= <HGG><MBHG BL G>>=>=
><:NL>:EE @KHNG= IBGL HG MA> ;H:K=:K> <HGG><M>=

1A> 5V (ou) IHP>K HNMINM :EEHPL RHN MH IHP>K RHNK M3 1800t Bomoiee 1o foe
=>0B<>L ?KHF MA> HG ;H:K= F K>S@NE:MHK HK =BK><MER ?KHF 20ard and servos.
1A> HG ;H:K= K>@NE:MHK BL NL>= PA>G>0>K 3&+ BL IHP>K>= BG MABL

<:L> LBG<> MA> *:>LMKH K>IJNBKEBL MA>K> BL :;HNM F

:0:BE:;;E> MH IHP>K HMA>K =>0B<>L

1A> SIG EBG>0 1 2 Z :K> NL>= ?HK L>G=BG@ INEL>L MH L>KOHL <HGMKHEEBG@ =B@BM:E HNMINM
F>LNKBG@ :G:EH@ OHEM:@>L 1A>L> EBG>L :K> IKHM><M>= ;R d K>LBLMHKL 1A> MHM:E <NKK>GM EBF
HNM ?HK MA>L> IBGLEBLNM PA>G NLBG@ MA> HG ;H:K= K>@NE:MHK MAPBINERFBNM>= WMH

L>> ;;HO>

1A> RX EBG> BL NL>= MH K><>BO> GHG BGO>KM33= 14KB:E ;RM>L LN<A :L MAHL> ?KHF
FB<KH<HGMKHEE2K 2A>L> ;RM>L <:G >BMA>K ;> L>KB:E <HFF:G=L ?HK MA> *:>LMKH :K;BMK:KR ;RM>L MH
L>G= ;:<D MH MA> <HFINM>K OB: MA> 20 <HGG><MBHG HK ;HMA #HK FHK> BG?HKF:MBHG :;HNM MA> *:>LNV
L>KB:E BGM>K?:<Séction 5.a +HM> MA:M MA> *:>LMKH PBEE IKH;:;ER ;> ;;E> MH K><>BO> 3 11) L>KB:E
;RM>L ;NM BM BL GHM @N:K:GM>>= MH K>:= 3:L AB@A HG MA>/5I1BG LH RHN LAHNE= ;HHLM 3 11) L>KB:
LB@G:EL MH ;;HO> 3 B? RHN P:GM MH >GLNK> K>EB:;E> HI>K:MBHG

1A> TX EBG> MK:GLFBML GHG BGO>KM>3 1IKB:E ;RM>L 1A>L> ;RM>L <:G >BMA>K ;> K>LIHGL>L
MH L>KB:E <HFF:G=L L>GM MH MA> *>LMKH HK :K;BMK:KR ;RM>L L>GM ?KHF MA> <HFINM>K OB: MA>
<HGG><MBHG

1A>RST IBG <:G ;> =KBO>G EHP MH K>L>M MA+ EBIMKKHGMKENIEMABL LAHNE= GHM ;> G><>LL:KR

?HK MRIB<:E :IIEB<:MBHGL 1A> EBG> BL BGM>KG:EER INEE>= AB@A LH BM BL L:?> MH E>:0> MABL IBG
IKBOBG@L EHP BL KHN@AER >JNBO:E>GM MH PHRAKBS@MKH BMnBBEEL>M :GR H? MA>
<HG?B@NK:MBHG [:K:F>M>KL LMHK>= BG GHG OHEHVIBH>FM-MAKRHG?B@NK:MBHG [:K:F>M>KL L>E><M

,0>KOB>P ~@> H?
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Device > Reset to default settingsE ~ BG MA> *:>LMKH HGMKHE >GM>K

Micro Maestro 6-channel USB servo controller
bottom view with quarter for size reference.

1A> =BF>GLBHGL H? MA> *B<KH *:>LMKH - :K> bb 1A> FHNGMBG@ AHE>L A:0> : =B:F>M>K H?
b:G= :K> BGM>G=>= ?HK HK * L<K>PL 1A> O>KMB<:E :G= AHKBSHGM:E =BLM:G<>L ;>MP>>G MA> MP}-
FHNGMBG@ AHE>L :K> b:G= b 1A>*B<KH *:>LMKH P>B@A® HS PBMAHNM A>:=>K IBGL

1.b. Mini Maestro Pinout and Components

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

,O>KOB>P -=@> H?


https://a.pololu-files.com/picture/0J1949.1200.jpg?6eaf1d775991c000fe15de0d908c3908
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Mini Maestro 18-channel USB servo controller (fully
assembled) labeled top view.

,O>KOB>P -=@> H?


https://a.pololu-files.com/picture/0J2342.1200.jpg?102612fdbaa50fe6363bce4059dbe226
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-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

Mini Maestro 24-channel USB servo controller (fully
assembled) labeled top view.

Note 1ABL L><MBHG :IIEB>L MHinA>LMKH :G= L>KOH <HGMKHEE>KL -E>:L>
L>> Section 1.a ?HK *B<KH *:>LMKH IBGHNM :G= <HFIHG>GM BG?HKF:MBHG

1A> -HEHEN *BGB *:>LMKH :G= <A:GG>E L>KOH <HGMKHEE>KL <:G <HGG><M MH : <HFINM>K
20 IHKM OB: :USB A to mini-B cable [https:/iwww .pololu.com/product/130] GHM BG<EN=>= 1A> 20
<HGG><MBHG BL NL>= MH <HG?B@NK> MA> L>X0H:EHEMKHEREK= MH L>G= <HFF:G=L MH MA>
L>KOH <HGMKKERRBG?HKF:MBHG ;;HNM MA> L>KOH <NBKHGNEERKM> :G= L>G= :G= K><>BO> 11)
L>KB:E ;RM>L HG MA> 15 :G=/5 EBG>L

,O>KOB>P -=@> H?


https://a.pololu-files.com/picture/0J2343.1200.jpg?c2ecc7dfd9514809dc978ba1514761e0
https://a.pololu-files.com/picture/0J2343.1200.jpg?c2ecc7dfd9514809dc978ba1514761e0
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1A> IKH<>LLHK :G= MA> L>KOHL <:G A:0> L>|:K:M> [HP>K
LNIEB>L

Processor power FNLM <HF> >BMA>K ?KHF 20 HK ?KHF

:G >QM>KG:E [ 3 IHP>K LNIIER <HGG><M>= MMIIMA>

:G= GND BGINML HG MA> E>?M LB=> H? MA> ;H:K= &M BL L:?> MH

A:0> .G >QM>KG:E IHP>K LNIEER <HGG><M>= :M MA> L:F>

MBF> MA:M 20 BL <HGG><M>= BG MA:M <:L> MA> IKH<>Lisiil1aestro 12 power pins.
PBEE ;> IHP>K>= ?KHF MA> >QM>KG:FHMKEERA:M B? MA>

>QM>KG:E LNIIER ?:EEL ;>BHRHKK><M HI>K:MBHG BL GHM

@N:K:GM>>= >0>G B? 20 BL :ELH <HGG><M>=

Servo power <HGG><MBHGL :K> IKHOB=>= BG MA> EHP>K KB@AM
<HKG>K H? MA> *BGB *:>LMKH ;H:K= ,G MA>*BGB *:>LMKH

:G=  RHN <G F:D> L>KOH IHP>K <HGG><MBHGL OB: :

IBG M>KFBG:E ;EH<D HK : IBG b A>=>K MA> *BGB
*>LMKH HGER A:L: IBG b A>=>K ?HK <HGG><MBG@

L>KOH IHP>KO>KOH IHP>K BL I|:LL>= =BK><MER MH MA>
L>KOHL PBMAHNM @HBG@ MAKHN@A.H KAADNEQHRRK
K>LMKB<MBHGL HG RHNK L>KOH IHP>K LNIIER :K> MA:M BiMi f#iéksix 18 power pins.
> PBMABG MA> HI>K:MBG@ K:G@> H? RHNK L>KOHL :G= IKHOB=>
>GHN@A <NKK>GM ?HK RHNK :IIEB<:MBHG -E>:L> <HGLNEM MA>
=:M:LA>>ML ?HK RHNK L>KOHL MH =>M>KFBG> :G :IIKHIKB:M>
L>KOH IHP>K LHNK<> :G= GHM> MA:M : ;:EEI:KD ?B@NK> ?HK
MA> <NKK>GM =K:P H? :G :0>K:@> LMK:BGBG@ L>KOH BL

6HN <:G IHP>K MA> *:>LMKIKH<>LLHK :G= L>KOHL ?KHF

: LBG@E> IHP>K LNIIER ;R <HGG><MBG@ MA> IHLBMBO> IHP>K
EBG> MH ;HMA 3&+ :G= MA> L>KOH IHP>K IHKML HGER HG>
@KHNG= <HGG><MBHG BL G>>=>=;><:NL> :EE @KHNG= IBGL HG
MA> ;H:K= K> <HGG><M>= 1A> K><HFF>G=>= P:R MH =H

MABL BL MH <HGG><M RHNK IHP>K LNIIEER MH MA> =>=B<:M>=
L>KOH IHP>K IBGL BG MA> <HKG>K H? MA> ;H:K= :G= NL> MA>

BG<EN=>= ;EN> LAHKMBG@ ;EH<D MH <HGG><M MA> IBGL EL>E>= _
]30/ 3 34N Mini Maestro 24 power pins.

1A> 5V (out) IHP>K HNMINM :EEHPL RHN MH IHP>K RHNK HPG 3 =>0B<>L ?KHF MA> F HG ;H:K=
K>@NE:MHK HK =BK><MER ?KHF 20 1A> HG ;H:K= K>@NE:MHK BL NL>= PA>G>0>K 3&+ BL IHP>K>= BG MAE
LBG<> MA> *>LMKH K>JNBK>LMA>K> BL ;;HNM F :O:BE:;E> MH IHP>K HMA>K =>0B<>L

,O>KOB>P -=@> H?


https://a.pololu-files.com/picture/0J2353.1200.jpg?d4123feb3bb92f4c208b92577fc4134b
https://a.pololu-files.com/picture/0J2353.1200.jpg?d4123feb3bb92f4c208b92577fc4134b
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1A> LB@G:E EBG>L 2 Z :K> NL>= ?HK L>G=BG@ INEL>L MH L>KOHL <HGMKHEEBG@ =B@BM:E HNMINM
F>LNKBG@ OHEM:@>L 1A> MHM:E <NKK>GM EBFBM BG HK HNM RPHKNMABA>GBULBBI@ MA>
HG ;H:K= K>@NE:MHK MA> <NKBEGBFBM>= NfH L>> :;HO>

1A> RX EBG> BL NL>= MH K><>BO> GHG BGO>KM=33= I4KB:E ;RM>L LN<A :L MAHL> ?KHF
FB<KH<HGMKHEE2K 2A>L> ;RM>L <:G >BMA>K ;> L>KB:E <HFF:G=L ?HK MA> *:>LMKH :K;BMK:KR ;RM>L MH
L>G= ;:<D MH MA> <HFINM>K OB: MA> 20 <HGG><MBHG HK ;HMA #HK FHK> BG?HKF:MBHG :;HNM MA> *:>|V
L>KB:E BGM>K?:<Séction 5.a +HM> MA:M MA> *:>L MKH PBEE IKH;:;ER ;> :;E> MH K><>BO> 311) L>KB:E
;RM>L ;NM BM BL GHM @N:K:GM>>= MH K>:= 3 :L AB@A HG MA>/5IBG LH RHN LAHNE=;HHLM 3 11) L>KB:
LB@G:EL MH ;;HO> 3 B? RHN P:GM MH >GLNK> K>EB:;E> HI>K:MBHG

1A> TX EBG> MK:GLFBML GHG BGO>KM>3 1PKB:E ;RM>L 1A>L> ;RM>L :K> >BMA>K @>G>K:M>= ;R MA>
*BGB *:>LMKH BML>E? :L K>LIHGL>L MH L>KB:E <HFF:G=L HK :K;BMK:KR ;RM>L L>GM ?KHF MA> <HFINM>K O
20 <HGG><MBHG HK MA>R <HF> ?KHF MA> 15&+ EBG>

1A>RST IBG <:G ;> =KBO>G EHP MH K>L>M MA® FBMKKHGMKHEEMABL LAHNE= GHM ;> G><>LL:KR

?HK MRIB<:E :lIIEB<:MBHGL 1A> EBG> BL BGM>KG:EER INEE>= AB@A LH BM BL L:?> MH E>:0> MABL IBG
IKBOBG@L EHP BL KHN@AER >JNBO:E>GM MH PHRAKBS@MKMH BMnBBEEL>M :GR H? MA>
<HG?B@NK:MBHG [:K:F>M>KL LMHK>= BG GHG OHEHIBE=>NPMAKRHG?B@NK:MBHG |:K:F>M>KL L>E><M
Device > Reset to default settingsE ~ BG MA> *>LMKH HGMKHE >GM>K

1A> ERR EBG> BL :G HNMINM MA:M BL MB>= MH MA> K>= >KKHK NL>K )"l &M BL =KBO>G AB@A PA>G MA>
HG :G= BM BL : INEE>= EHP MAKHN@A MA> K>= )"l PA>G MA> R>EA®! IBE=H? MNKGL HG PA>G

:G >KKHK H<<NKL MNKBA}Z MA> >KKHK ?E:@L A:0> ;>>G <E>:K>= :G= <:G :ELH ;> <HGMKHEE>= ;R MA>
NL>K L<KBIM 0BG<> MA> "/ EBG> BL G>0>K =RBIBIGLEPMH <HGG><M MA> "/ EBG> H? FNEMBIE> *BGB
*>LMKHL MH@>ME>K > GHM> AHP>OMA:M =HBG@ MABL PBEE <:NL> MA> K>=)"IL H? :EE <HGG><M>= *BGB
*>LMKHL MH MNKG HG PA>G>0>K HG> H? MA> *BGB *:>LMKHL MNKGL HG BML K>= )"l #HK FHK> BG?HKF:M
MA> IHLLB;E> >KKHK <HG=BMBHGL :G= K>LIHGL> HIMBH@&@edtionl4:d >>

1A> TXIN EBG> BL : L>KB:E BGINM EBG> MA:M F:D>L BM >:LR MH <A:BG MH@>MA>K FNEMBIE> *BGB *:>LN
L>KB:E ;RM>L K><>BO>= HG MABL EBG>»>RBENMAKNR@A :G +! @:M> :G= MK:GLFBMM>= HG MA> 15 EBG>
0>> Section 5.9 ?HK FHK> BG?HKF:MBHG :;HNM =:BLR <A:BGBG@

,O>KOB>P -=@> H?
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Bottom view with dimensions (in inches) of Pololu Micro and Mini Maestro
servo controllers.

1A> =BF>GLBHGL H? MA> *BGB *:>LMKH - L :K> LAHPG BG MA> IB<MNK> :;;HO> :EHG@ PBMA MA> *B<K

*:>LMKH ?HK <HFI:KBLHG 1A> FHNGMBG@ AHE>L A:O> : =B:F>M>K H?  h:G=:K>BGM>G=>= ?HK HK*

L<K>PL 1A> O>KMB<:E :G= AHKBSHGM:E =BLM:G<>L ;>MP>>G MA> MPH FHNGMBG@ AHE>L :K> L ?HEEHPL
b ?HK MA> *BGB *:>LMKH b:G= b ?HK MA>*BGB *>LMKH :G= b :G= b ?HK MA> *BGB

*>LMKH

1.c. Indicator LEDs
1A> *>LMKH A:L MAK>> BG=B<:MHK )"IL

W 1A> green USB LED BG=B<:M>L MA> 20 LM:MNL H? MA> =>0B<> 4A>G MA> *:>L\
<HGG><M>= MH : <HFINM>K OB: MA> 20 <;;E> MA> @K>>G )"l PBEE>G RPIN <HGG>«
MA> *:>LMKH MH 20 MA> @K>>G )"l PBEE LM:KM ;EBGDRS@BEDBER® <HGMBGN>L |
*>LMKH K><>BO>L : l:KMB<NE:K F>LL:@> ?KHF MA> <HFINM>K BG=B<:MBG@LVR2E:M IV
=KBO>KL :K> BGLM:EE>= <HIKKsKMER *:>LMKH @>ML MABL F>LL:@> MA> @K>>G )"l F
:NM BM PBEE ?EB<D>K ;KB>?ER PA>G MA>K>1R> 2ZHGWEOBMIGM>K :IIEB<:MBHG <}
LMK>:FL =:M: ?KHF MA> *:>LMKH LH PA>G MA> <HGMKHE <>GM>K BL KNGGBG@ :G:
*>LMKH MA> @K>>G )"! PBEE ?EB<D>K <HGLM:GMER

W 1A> red error/luser LED NLN:EER BG=B<:M>L :G :KKHL= )"l MNKGL HG PA>G :G >Kk
H<<NKL :G= MNKGLRA>G MA> >KKHK ?E:@L A:0> ;>>G <E>:KSectiwrr4.e ?HK FHK>
BG?HKF:MBHG :;HNM >KKHKL 1A> K>=)"l <:G :ELH ;> <HGMKHEE>= ;R MA> NL>K L<K
PBEE ;> HG B? MA>K> BL :G >KKHK HK B? MA> L<KBIM <HFF:G= ?HK MNKGBG@ BM HC

W 1A>yellow status LED BG=B<:M>L MA> <HGMKHE LM:MNL 4A>G MA> *:>LMKH BL BG :N
FH=> MA> =>?:NEM :G= A:.L GHM R>M =>M><M>= MA> ;:N= K:M> MA> R>EEHP )"l PB
INKBG@ MABL MBF> MA> *:>LMKH =H>L GHM MK:GLFBM :GR L>KOH INEL>L ,G<> MA:
MH =KBO> L>KOHL MA> R>EEHP )"! PBEE |>KBH=B<:EER*EHAINESIERI? MA> ?E:LA

,0>KOB>P ~@> H?
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IKHIHKMBHG:E MH MA> L>KOH I>KBH= MA> :FHNGM H? MBF> ;>MP>>G INEL>L HG :
PBMA : I>KBH= HFL MA> ?E:LABG@ H<<NKL :IIKHQBF:M>ER HG<> [>K L><HG= 1A>
?E:LA>L BG=B<:M>L MA> LM:M> : LBG@E> ?E:LA BG=B<:M>L MA:M GHG> H? MA> L>|
INEL>L :K> ;>BG@ L>GM :G= :EE HNMINM <A:GG>BRABEB>EHEHN;E> ?E:LA BG=B<:M>|
‘M E>.LM HG> H? MA> L>KOHL BL >G:;;E>= HK HG> H? MA> HNMINM <A:GG>EL BL ;
ELH PA>G : O:EB= L>KB:E <HFF:G= BL K><>BO>= MA> R>EEHP )"l PBEE >FBM : ;K
PAB<A >G=L PA>G MA> G>QM O:EB= L>KB:E <HFF:G= BL K><>B0O>= HK PA>G MA> F:B(
PAB<A>0O>K A:lI>GL ?BKLM *BGB *:>LMKHL PBMA ?BKFP:K> O>KLBHG HGER >FBI
NGE>LL : L>KOH <A:GG>E PBMA : LI>>= HK :<<>E>K:MBHG EBFBM BL >G:;E>= 1ABL ;>
BG ?BKFP:K> O>KLBHG  MH ;> <HGLBLM>GM PBMA MA> *B<KH *:>LMKH

4A>G MA> *>LMKH BL K>L>M BG LHF> HMA>K P:R MA:G ;>BG@ BGBMB:EER IHP>K>= NI MA> K>= :G=HK F
)"IL ;EBGD ?HNK MBF>L MH BG=B<:M> MA> K>L>M <HG=BMBHG

W 6>EEHP HK>= ;EBGDBG@ ;KHPGHNM K>L>M 1ABL H<<NKL PA>G MA>EBENHKHII
>EHP ::HNM 3 NLN:EER =N> MH EHP ;:MM>KB>L HK :G BG:=>JN:M> I[HP>K LNIIER

W 6>EEHP ;EBGDBG@?KEAH?>LMKH P:L K>L>M ;R : EHP OHEM: @>R$3 BBG>

W 6>EEHP :G= K>= ;EBGDBG@ MH@>MA>K ?BKFP:K> <K:LA K>LNEM>= BG : |P:M<A=H
H<<NKL BFF>=B:M>ER ?HEEHPBG@ : ?BKFP:K> NI@K:=> :L : GHKF:E I:.KM H? MA> NI@

W 6>EEHP ;EBGDBG@ K>=LM>:=R 7?BKFP:K>>KKHK K>LNEM>= BG : LH?M K>L>M 1AE
=NKBG@ GHKF:E NL:@>

1.d. Supported Operating Systems

1A> *>LMKH 20 =KBO>KL :G= <HG?B@NK:MBHG LH?MP:K> PHKD NG=>K *B<KHLHBM=B%G~=HPL 5-
3BLM: 4BG=HPL 4BG=HPL 4BG=HPL 4BG=HPL 4BG=HPL :G=)BGNQ

,G [*;:L>= )BGNQ F:<ABG>L LN<A :L MA> [LI;>KKR -B MA> *:>LMKH_@K:IAB<:E <HG?B@NK:MBHG
IKH@K:F MA> *>LMKH HGMKHE >GM>K =H>L GHM PHKD 1ABL BL <:NL>= ;R IKH;E>FL PBMA *HGH_
BFIE>F>GM:MBHGL H? 4BG#HKFL HG MAHL> LRLM>FL

4 > =H GHM IKHOB=> :GR LH?MP:K> ?HK F:<,0 ;NM MA>*MPMIBBKMN:E L>KB:E IHKML :K> <HFI:MB;E>
PBMA F:<,0 )BHG :G= E:M>K1A> *:>LMKH FNLM ;> BGBMB:EER <HG?B@NK>= ?KHF : 4BG=HPL HK )BGNQ
<HFINM>KNM :?M>K MA:M BM <:G ;> <HGMKHEE>= ?KHF : *:< &? RHN A:O>HK<BEIM>RHN PBEE

G>>= MH NI=:M> RHNK *:>UMKBKFP:K> MH O>KLBHG HK E:M>K MH NL> MASBKMWKEL>KB:E IHKML

L>> Section 4.f

,O>KOB>P -=@> H?



-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

2. Contacting Pololu

6HN <:G <A><D MA> IKH=N<M |:@> H? RHNK [:KMB<NE:K *:>LMKH FH=>E ?HK :==BMBB@BHBE2HKF:MBHG 4
;> =>EB@AM>= MH A>:K ?KHF RHN :;HNM :GR H? RHNK IKHC><ML :G= :;HNM RHNK >QI>KB>G<> PBMA MA> *:
6HN <:Gcontact us [https://imww .pololu.com/contact] =BK><MER HK IHLM fé@idNHttp://forum.pololu.com/]

1>EE NL PA:M P> =B= P>EE PA:M P> <HNE= BFIKHO> PA:M RHN PHNE= EBD> MH L>> BG MA> ?NMNK> HK :
>EL> RHN PHNE=EBD> MH L:R

HGM:<MBG@ -HEHEN -@> H?


https://www.pololu.com/contact
http://forum.pololu.com/
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3. Getting Started
3.a. Installing W indows Drivers and Software

&? RHN :K> NLBG@ 4BG=HPLRBIN PBEE G>>= MH Aéwice Pack 3
[https://en.wikipedia.org/wiki/lW indows XP#Service_Pack 3] BGLM:EE>= ;>?HK> BGLM:EEBG@ MA>
=KBO>KL ?HK MA> *:>LMKH 0>> ;>EHP ?HK =>M:BEL

>?HK> RHN <HGG><M RHNK *:>LMKH MH : <HFINM>K KNGGBG@ *B<KHLH?M 4BG=HPL RHN LAHNE= BG
=KBO>KL

IHPGEH:= MA> Maestro Servo Controller W indows Drivers and Software
[https:/iwww .pololu.com/file/0J266/maestro-windows-130422.zip] * SBI

I>G MA> 7&- :K<ABO> :G= KE&up.exe 1A> BGLM:EE>K PBEE @NB=> RHN MAKHN(
K>IJNBK>= MH BGLM:EE MA> *:>LMKH HGNKHE*:>OWKH <HFF:G= EBG> NMBEBMR 2l
:G= MA> *:>LMKH =KBO>KL HG RHNK <BRINMA>KBGLM:EE>K ?:BEL RHN FB@AM A:0>
MA> ?BE>L MH : M>FIHK:KR =BKB@WIKREBsDexe :G= L>E><M /NG :L :=FBGBLMK:MHK’

INKBG@ MA> BGLM:EE:MBHG 4BG=HPL PBEE :LD RHN B? RHN P:GM MH BGLM:EE NV
4BG=HPL BLM: 4BG=HPL :G=E:M>K HK]HGMBGN> GRP:R" 4BG=HPL 5-

?M>K MA> BGLM:EE:MBHG BL ?BGBLA>= RHNK LM:KM F>GN LAHNE= A:®haesttdHI
Control Center BG MARololu ?HE=>K 1ABL BL : 4BG=HPL :lIIEB<:MBHG MA:M ::EEHF
<HG?B@NK> <HGMKHE =>N@ :G= @>M K>:E MBF> ?>>=;:<D ?KHF MA> *:>LMKH 1A
<HFF:G= EBG> NMBEBMRJscEFRx-PAB<A RHN <:G KNG :M : HFF:G=-KHFIM

Windows 10, W indows 8, W indows 7, and W indows V ista users: ?M>K ?HEEHPBG@ MA> LM>IL ;;HO>
RHN <:G <HGG><M : *>LMKH MH RHNK <HBENNMHNK <HFINM>K LAHNE= :NMHF:MB<:EER BGLM:EE MA>

$>MMBG@ OM:KM>= -@> H?


https://en.wikipedia.org/wiki/Windows_XP#Service_Pack_3
https://en.wikipedia.org/wiki/Windows_XP#Service_Pack_3
https://www.pololu.com/file/0J266/maestro-windows-130422.zip
https://www.pololu.com/file/0J266/maestro-windows-130422.zip
https://a.pololu-files.com/picture/0J4151.1200.png?520869c6cdf00a4f869e706d111c71fe
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G><>LL:KR =KBO>KL +H ?NKMA>K :<MBHG ?KHF RHN BL K>JNBK>=

Windows XP users: ?M>K ?HEEHPBG@ MA> LM>IL ;;HO> ?HEEHP LM>IL MAKHN@A ;>EHP ?HK >:<A G>|
*:>LMKH RHN <HGG><M MH RHNK <HFINM>K

HGG><M MA> =>0B<> MH RHNK J4HEONMKHI The Maestro shows up as three devices

in one so your XP computer will detect all three of those new devices and display the

OFound New Hardware W izardO three times. ":<A MBF> MA> [#HNG= +>P %:K=P:K> 4BS:K
IHIL NI ?HEEHP LM>IL

4A>G MA> [#HNG= +>P %:K=P:K> 4BS:K=" BL =BLIE:R>= L>E><M ]+H GHM MABL MB
+>QM~

,G MA> L><HG= L<K>>G H? MA> J#HNG= +>P %:K=P:K> 4BS:K=" L>E><M ]&GLM:EE
‘:NMHF:MB<:EER" :G= <EB<D ]+>QM"

$>MMBG@ OM:KM>= -@> H?
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4BG=HPL 5- PBEE P:KG RHN :@:BG MA:M MA> =KBO>K A:L GHM ;>>G M>LM>= ;R
K><HFF>G= MA:M RHN LMHI MA> BGLM:EE:MBHG EB<D ] HGMBGN> GRP:R"

4A>G RHN A:0> ?BGBLA>= MA> [#HNG= +>P %:K=P:K> 4BS:K=" <EB<D [#BGBLA" ?M>|
PBS:K= PBEE IHI NHN PBEE L>>: MHhEe&lPBS:K=L PA>G IEN@@BG@ BG MA> *:>LMK
LM>IL ?HK >:<A PBS:K=

$>MMBG@ OM:KM>= -@> H?
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?M>K BGLM:EEBG@ MA> =KBO>KL :G= IEN@@BG@ MA> *:>LMKH BG OB: 20 B? RHN-@B+MH RHNK <HFINI
*:G:@>K RHN LAHNE= L>> MAK>> >GMKB>L ?HK MA> *:>LMKH MA:M EHHD EBD> PA:M BL LAHPG ;>EHP

$>MMBG@ OM:KM>= -@> H?



-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

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

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

COM ports

?M>K BGLM:EEBG@ MA> =KBO>KL B? RHN @H M GB{#H: HENKIZB= >QI:G= MA> [-HKML *
)-1~ EBLM RHN LAHNE= L>> MPH * IHKML ?HK MA> *:>L MKH MA> HFF:G= -HKM :G= MA> 11) -HKM &G
:K>GMA>L>L :?M>K MA>L> G:F>L RHN PBEE L>> MA> G:F>H? MA>|[HKM >@ ] *"HK] *»

6HN FB@AM L>> MA:M MA> * IHKML :K> G:F>=]20 0>KB:E I>0B<>" BG MA> I>0B<> *:G:@>K BGLM>:= H?

$>MMBG@ OM:KM>= -@> H?
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A:OBG@ =>L<KBIMBO> G:F>L 1ABL <:G A:lI>G B? RHN :K> NLBG@ 4BG=HPL HK E:M>K :G=RHN IEN@@>= \
*> MKH BGMH RHNK <HFINM>K ;>?HK> BGLM:EEBG@ HNK =KBO>KL ?HK BM &G MA:M <:L> 4BG=HPL PBE
*>LMKH NLBG@ MA> =>?:NEM 4BG=HPL L>KB:E =KBG?K:G{. RMKPBEE =BLIE:R ]20 0>KB:E !>0B<>" :L

MA> G:F> ?HK >:<A I[HKM 1A> IHKML PBEE ;> NL:;E> ;NM BM PBEE ;> A:K= MH =BLMBG@NBLA MA> IHKML 2|
HMA>K ;><:NL> H? MA> @>G>KB< G:F> LAHPG BG MA> 1>0B<4>>>@H#K->G= ?BQBG@ MA> G:F>L

BG MA> I>0B<> *:G:@>K ;R KB@AM <EB<DBG@ HG >:<A 120 0>KB:E LBB<MBE®IKR=M> 'KBO>K
OH?MP:K>Z" :G= MA>G L>E><MBG@ ]0>:K<A :NMHF:MB<:EER ?HK NI=:M>= =KBO>K LH?MP:K>" 4BG=HPL L/
?BG= MA> *:>LMKH =KBO>KL RHN :EK>:=R BGLM:EE>= PAB<A <HGM:BG MA> <HKK><M G:F> ?HK MA> [HKM

&? RHN P:GM MH <A:G@> MA> ,* I[HKM GNF;>K :LLB@G>= MH RHNK 20 =>0OB<> RHN <:G =H LH NLBG@ M/
1>0B<> *:G:@>K KBG@ NI MA> IKHI>KMB>L =B:EH@ ?HK MA> * IHKM :G= <EB<D MA> ] =0:G<>=Z" ;NMMHG B!
MA> ]-HKM 0>MMBG@L" M:; #KHF MABL =B:EH@ RHN <:G <A:G@> MA> * IHKM LLB@G>= MH RHNK =>0B<>

&? RHN NL> 4BG=HPL 5- :G= >QI>KB>G<> IKH;E>FL BGLM:EEBG@ HK NLBG@ MA> L>KB:E IHKM =KBO>KL MA:
RHNK IKH;E>FL FB@AM ;> : ;N@ BG HE=>K O>KLBHGL IHR*BWKHLHBVE =KisbskKr.sys 3>KLBHGL

H? MABL =KBO>K IKBHK MH O>KLBHG PBEE GHM PHKD PBMAINIA:S <AMOHPA:M O>KLBHG

H? MABL =KBO>K RHN A:0> ;R EHHDBG@ BG MA> ]'>M:BEL" M:; H? MA> ]-KHIsk$4Bsy$ PBG=HP ?HK
C:\Windows\System32\drivers_. To get the fixed version of the driver, you will need to install Service

Pack 3 [https://en.wikipedia.org/wiki/W indows_XP#Service_Pack] &? RHN =H GHM P:GM 0>KOB<> -:.<D RHN

<:G MKR BGLM:EEBG@ %HM?BQ ( BGLM>:= ;NM LHF> NL>KL A:0> A:= IKH;E>FL PBMA MA> AHM?BQ MA:M
K>LHEO>= ;R NI@K:=BG@ MH 0>KOB<> -:<D 1A> <HG?B@NK:MBHG LH?MP:K> PBEE PHKD >0>G B? MA> |
=KBO>KL :K> GHM BGLM:EE>= IKHI>KER

Native USB interface

1A>K> LAHNE= ;> :G >GMKR ?HK MA> *:>LMKH BG MA> ]-HEHEN 20 '>OB<>L" <:M>@HKR H? MA> I>0OB<>*:G:@
1ABL K>IK>L>GML MA> *>LNIKKMBO> 20 BGM>K?:<> :G= BM BL NL>= ;R HNK <HG?B@NK:MBHG LH?MP:K>

3.b. Installing Linux Drivers and Software

$>MMBG@ OM:KM>= -@> H?


https://en.wikipedia.org/wiki/Windows_XP#Service_Pack
https://en.wikipedia.org/wiki/Windows_XP#Service_Pack
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The Maestro Control Center running in Ubuntu Linux.

6HN <:G =HPGEH:= MA> *:>LMKH HGMKHE >GM>K :G= MA> *>LMKH <HFF:G= EBG> NMBEBMR 2L< F= 7}
)BGNQ A>K>

W Maestro Servo Controller Linux Software [https://www .pololu.com/file/0J315/maestro-
linux-220509.tar .gz] D @S

2GSBI MA> M:K @SBI :K<ABO> ;R KNGGBG@ [M:K QSO?* ?HEEHP>= ;R MA> G:F> H? MA> ?BE> 7?M>K
MA> BGLMKN<MB&EEDNEGxt RHN <:G KNG MA> IKH@K:FL ;R >Q><NABG@ntrolCenter :G=
UscCmd

6HN <:G :ELH =HPGEH:= MA> LHNK<> <H=bstCmd :L :KM H? MABololu USB Software
Development Kit [https://www .pololu.com/docs/0J41] />:= README.txt BG MA> 0!( ?HK FHK> BG?HKF:MBHG

1A> *:>LMKH. MPH OBKMN:E L>KB:E IHKML <:G ;> NL>= BG )BGNQ PBMAHNM :GR LI><B:E =KBO>K BGLM:EE:!
OBKMN:E L>KB:E IHKML :K> F:G:@>=dR-&¢A>D>KG>E FH=NE> PAHL> LHNK<> <H=> RHN <:G ?BG= BG
RHNK D>KG:ENK<> <H=#rivers/usb/class/cdc-acm.c 4A>G RHN <HGG><M MA> *:>LMKH MH MA> -

MA> MPH OBKMN:E L>KB:E IHKML LAHNE=:II>:K :L =>0B<>L PBh#ittgAero EBEE= /devittyACM1

MA> GNF;>K =>|>G=L HG AHP F:.GR HMA>K * =>0B<>L RHN A:O> IEN@@>=BG 1A>|HKM PBMA MA> EHP>k
GNF;>K LAHNE= ;> MA> HFF:G=-HKM PABE> MA> |[HKM PBMA MA> AB@A>K GNF;>K LAHNE= ;> MA> 11) O>KE
-HKM BN <:G NL> :GR M>KFBG:E IKH@K:F LN<A :L D>KFBM MH L>G=:G= K><>BO> ;RM>L HG MAHL> IHKML

3.c. Using the Maestro without USB

&M BL IHLLB;E> MH NL> MA> *:>LMKH :L : L>KB:E L>KOH <HGMKHEE>K PBMAHNM BGLM:EEBG@ :GR 20 =KB(
:- 4BMAHNM NLBG@ 20 RHN PBEE GHM ;> ;;E> MH <A:G@> MAEMIBIGEL ;NM RHN <:G NL> MA>
=>?:NEM L>MMBG@L PAB<A :K> LNBM:;;E> ?HK F:GR :IIEB<MBHGL 1A> =>?:NEM L>MMBG@L MA:M MA> *:>|

$>MMBG@ OM:KM>= -@> H?


https://www.pololu.com/file/0J315/maestro-linux-220509.tar.gz
https://www.pololu.com/file/0J315/maestro-linux-220509.tar.gz
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PBMA :K> =>L<KB;>= ;>EHP

Default Settings

W 1A> L>KB:E FH=> BL ]2¥ =>M><M ;:N= K:M>" :?M>K RHN L>G= MA> Q ;:N= K:M> BG:
;RM> MA> *:>LMKH PBEE :<<>IM 11) E>O>E L>KB:E <HFF:G=L HG MA> /5 EBG>

W 1A> -HEHEN -KHMH<HE =>0OB<> GNF;>K BL MA> *B@B-I0BH? :G= L>KB:E MBF>HN
[ :K>=BL:;E>=

W EE <A:GG>EL :K> <HG?B@NK>=:L L>KOHL PBMA : FBGBFNF INEL>PBSMARQBFNF
INEL> PB=MAH? eL

W 1A> ;BM G>NMK:E IHBGM BeL :G= MA> ;BMK:G@>BL eL
W ,G LM:KMNI HK >KKIA& L>KOHL MNKGHMNEL>L :K> L>GM

W ,G LM:KMNI MA>K> :K> GH LI>>= HK :<<>E>K:MBHG EBFBML ;NM RHN <:G L>M LI>>= «(
EBFBML NLBG@ L>KB:E <HFF:G=L

W 1A> L>KOH [>KBH= BIFL >:<A L>KOH K><>BO>L : INEL> >O>KR
W 1A> NL>K L<KBIM BL >FIMR

$>MMBG@ OM:KM>= -@> H?
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4. Using the Maestro Control Center

1A> *>LMKH. 20 BGM>K?:<> IKHOB=>L :<<>LL MH :EE <HG?B@NK:MBHG HIMBHGL :L P>EE :L LNIIHKM ?HK |
MBF> <HGMKHE ?>>=;:<D :G= =>;N@@BG@ 1A> *>LMKH HGMKHE >GM>K BL : @K:IAB<:E MHHE MA:M F:|
>:LR ?HK RHN MH NL> MA> 20 BGM>K?:<> ?HK :EFHLM :GR IKHC><M RHN PBEE P:GM MH LM:KM ;R NLBG@ !
<>GM>K MH L>M NI :G= M>LM RHNK *>LMKH 1ABL L><MBHG >QIE:BGL FHLM H? MA> ?>:MNK>L H? MA> *:>L
MA> *:>LMKH HGMKHE >GM>K

4 .a. Status and Real-time Control

[ “ Polelu Maestro Control Center [EIEIQ

File Device Edit Help

Connected to: Fimware: version: 1.00 Eror code: (000D

Status | Ermors I Channel Settings | Serial Settings I Sequence | Script |
# Mame Mode Enabled Tanget Speed Accelerstion Position >
0 LefiamA Servo - 0 1436002 e gl=]| [ 1496002
1 LeftamB Servo —J . 1084.75)2 5= o=l [ 1629.50[=

2 LeftamC Serva (o [ 2203008 B ofz] [ zozm0i] |E
3 RightamA  Semo - 0] 1436002 e gl=]| [ 1496.00/=

4 RightamB  Servo - ]} 165250/ 5k ofs]| [ 1321752
5 RghtamC  Semvo - (o [ 2203008 [I]E 0= [ 2203002
6 MNeck Servo ; @ 114125 1= 1201 13= 1141.25 1=
7 Servo E - 1500.00 = 0= 1= 0.00
8 PWMOupst Oupit [ - 1500.002 0= o= e
9 Butten Input - CNIEEEEE [ie ofs]| | 255.75[2

10 Sensor Input ; ol 52502 0z o2 525012

11 Digtalostpst  Output [ - () [ 2000002 o= o= o]

Save Frame 2 ] ’ Apply Settings

The Status tab in the Maestro Control Center.

1A> OM:MNL M:; BL NL>= ?HK <HGMKHEEBG @. MAMWINMIKE= ?HK FHGBMHKBG@ BML LM:MNL BG K>:E MBF
L>1:K:M> KHP H? <HGMKHEL BL =BLIE:R>= ?HK >:<A H? MAAGOEYEH &G MA> L<K>>GLAHM :;HO>

MA>K> K> <A:GG>EL =BLIE:R>=;><:NL> MA>*>LMKH HGMKHE >GM>K BL <HGG><M>= MH MA> *BGB *:>LM
<A:GG>E L>KOH <HGMKH#EEGHA> *>L MKH HGMKHE >GM>K <HGG><ML MH *:>LMKH FH=>EL PBMA FHK>

HK ?>P>K <A:GG>EL BM =BLIE:RL FHK> HK ?>P>K <A:GG>EL HG MA> L<K>>G

#HK : <A:GG>E <HG?B@NK>= :L : L>KOH HK HNMINM MA> <A><D;HQ >G:;E>L MA> HNMINM =K:@@BG@ M/
:=CNLML Marget L>MMBG@ H? MA> <A:GG>E :G= MA> @K>>G ;:EE BG=B<IM*NHKAP&&itBOG>E_

#HK >Q:FIE> B? MA> <A:GG>E BL L>M MH : K>E:MBO>ER LEHP LI>>= PA>G MA> LEB=>K BL FHO>= MH
IHLBMBHG MA> @K>>G ;:EE PBEE LEHPER FHO> NGMBE BM A:BG&=BAMBMRE>MEBAMA> HNMINM A:L

2LBG@ MA> *>LMKH HGMKHE >GM>K -@> H?
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K>:<A>= BML M:K@>M #HK FHK> IK><BL> <HGMKHE : M:K@>M O:EN> F:R :ELH ;> >GM>K>= =BK><MER
11:K@>M”" BGINM ;HQ 1A> LEB=>K BL :NMHF:MB<:EER L<:E>= MH F:M<A MA> FBGBFNF :G= F:QBFNF O:El
LI><B?B>=BG MA> A:GG>E 0>MMBG@L M:; PAB<A BLSedtidiBt:b=- BG

#HK : <A:GG>E <HG?B@NK>= :L BGINM MAK:EB=HE KI@>M" :G= ]-HLBMBHG” =BLIE:R MA> <NKK>GM
O:EN> H? MA> BGINM 1A>K> BL GH <HGMKHE :0O:BE:;E> ?HK BGINML 1A> BGINMKE HEEEEAAGG>EL |
MA>BK O:EN>L K:G@> ?KHF MH K>IK>L>GMBG@ OHEM: @3 L12KHEFGIMML HG <A:GG>EL [
:K>=B@BM:E MA>BK O:EN>L :K>>BMA>K >Q:<MER HK >Q:<MER

1A> 10I>>=" :G= | <<>E>K:MBHG” BGINML :EE$ffeedAS= acceleration H? BG=BOB=N:E L>KOH <A:GG>EL
MH ;> :=CNLM>= BG K>:E MBF> 1A> =>?:NEM O:EN>L :K> LI><B?B>= BG MA> A:GG>E 0>MMBG@L M:; ;NM B\
NL>?NE MH :=CNLM MA>F A>K> ?HK ?BG> MNGBG@

EE H? MA> <HGMKHEL HG MABL M:; :EP:RL =BLIE:R MA> <NKK>GM O:EN>L :L K>IHKM>= ;R MA> *:>LMKH B|
MA>R :K> NL>?NE ?HK FHGBMHKBG@ MA> :<MBHGL <:NL>= ;R :GHMA>K IKH@K:F HK =>0B<> #HK >Q:FIE
FB<KH<HGMKHEE>K NL>L MA> 11) L>KB:E BGM>K?:<> MH <A:G@> MA> LI>>= H? L>KOH <A:GG>E MH : C

MABL O:EN> PBEE ;> =BLIE:R>= BFF>=B:M>ER BG MA> <HKK>LIHG=BG@ BGINM >0>G B? LHF>MABG@
?HKF>KER >GM>K>= MA>K>

PWM Output (Mini Maestro 12, 18, and 24 only)

,G MA> *BGB *>LMKH :G= HG> H? MA> [ reum e o o —r=1—
<A:GG>EL F:R ;> NL>= L : @>G>K:E INKIHLS| o oese o ey
-4* HNMINM PBMA : ?K>IN>G<R ?KHD%S MH 9“:“:::";':; m‘“::‘"‘m: m“"‘“'“' -

*06S :G= NI MH :BML H? K>LHENMBHG |1ABL o 00
<HNE= ;> NL>= ?HK >Q:FIE> :L :G BGINM MH o
FHMHK =KBO>K HK ?HK )" ;KB@AMG>LL <HGVKHE= 1A=
-4* HNMINM BL HG <A:GG>E ?HK MA> *BGB *>UMKH 1. "1

:G= HG <A:GG>E  ?HK MA> *BGB *>LMKH || .
:G= 1ABL <A:GG>E FNLM ;> <HG?B@NK>= ;L :G  semfuma2
HNMINM ?HK -4* MH ;> :0:BE:;;E>

The PWM Output control in the Status tab in the
6HN F:R NL> MA> -4* NMINM <HGMKHE :M MMgasestro Control Center (only available on the

Mini Maestro 12, 18, and 24).
HMMHFE H? MA> OM:MNL M:; MH M>LM HNM -4* ;R
<A><DBG@ MA> <A><D;HQ :G= >GM>KBG@ LI><B?B<
O:EN>L ?HK MA> HG MBF> :G= I>KBH= BG NGRMUKBH= H? ?HK >Q:FIE> PBEE @>G>K:M> :
?K>IN>G<R H?D%S 1A> K>LHENMBHG HG MA>L> O:EN>L =>I>G=L HG MA> |>KBH= :L LAHPG BG MA> M:;E
>EHP

2LBG@ MA> *>LMKH HGMKHE >GM>K -@> H?
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Period Period On-time
range resolution | resolution
[
[
[
1A> LI><B:E I>KBH=L :G= ‘K> GHM K><HFF>G=>= LBG<> =NMR <R<E> BL GHM

:0O:BE:;;E> :M MA>L> O:EN>L &? MA> HG MBF> BL L>M >JN:E MH MA> I>KBH=:M HG> H? MA> LI><B:E O:EN>L |
<R<E> PBEE ;> : EHP HNMINM 1A> I>KBH=L D%S D%S :G= D%S

IKHOB=> MA> ;>LM IHLLB;E> K>LHENMBHG PBMA  :G= =NMR <R<E> HIMBHGL LH RHN LAHNE= NL> HG>
MA>L> [>KBH=L B? IHLLB;E>

6HN PBEE IKH;;;ER P:GM MH NL> L>KB:E <HFF:G=L HK :
Section 5.e :G= Section 6.b ?HK FHK> BG?HKF:MBHG

L<KBIM MH F:D> NL> H? -4* BG RHNK IKHC><M 0>>

4.b. Channel Settings

[ B Potolu Maestro Control Center =&
File Device Edit Help
Connected to: | 400000101 = | Firmware version: 1.00 Emor code: (0000
Status | Erors | Channel Setings | Senl Setings | Sequence | Scrpt |
# Name Mode  Rate Hz)  Min Max On startup or emor Speed  Acceleration Bbineutral  Bbirange (v *
0 LetamA s82[2] [ 2000 1496.00[+ [ g/ [so000s] [ 4ms |
1 Letams sz [ 20002 0 [ R of] [ Tao02s | 2T
2 LetamC T [ B0 e 0E (s | 4w |E
3 RghtamA 2] [ 20002 %00 [ WE sf [ 1500005 | a5
4 RgamB ss2fsl [ 200012 179875 ETE 0l | 1measie| [ 5k
5 RghtamC S IE 400 [JE of]| [ Tse02sk| [ 4measE
6 MNeck [sewo  w|[33 »] 3m] s 364 12012 131 [ 135223508 [ 4ama5iE
7 92l [ 2000 o ofs] [ 1so000fs] [ 4masi
B PWM Ougput 932 20001 9520 0 1500001 L0
9 Buten 0 P Pr—— E00| [ 4725
10 Seas
1 oo
| Save Frame 0 ]

The Channel Settings tab in the Maestro Control Center.

1A> A:GG>E 0>MMBG@L M:; <HGM:BGL <HGMKHEL ?HK F:GR H? MA> <A:GG>E K>E:M>= |:K:F>M>KL MA:M :K>
HG MA> *:>LMKH?2xMBG@ BML HI>K:MBHG BFF>=B:M>ER HG LM:KM NI

2LBG@ MA> *>LMKH HGMKHE >GM>K

-@> H?
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A separate row of controls is displayed for each of the MaestroO s channels:

Name. ":<A H? MA> <A:GG>EL F:R ;> LLB@G>= : G:F> ?HK RHNK <HGO>GB>G<> A:GG>E G:F>L K>

GHM LMHK>= HG MA> =>0B<> ;NM BGLM>:= BG MA> LRLM>F K>@BLMKR HG RHNK <HFINM>K B? RHN P:GN\
*>LMKH HG : =BK>GM <HFINM>K PBMAHNM EHLBG@ MA> G:F>L L:0>:L>MMBG@L ?BE> HG MA> HE= <HFIN
EH:= BM BGMH MA> *:>L MKH PBMA MA> G>P HG>

Mode. 1A> FH=> H? MA> <A:GG>E BL MA> FHLM ;:.LB< L>MMBG@ =>M>KFBGBG@ BML HI>K:MBHG 1A>K> :Kk
HIMBHGL

W Servo MA> =>?:NEM BG=B<:M>L :G/ L>KOH -4* HNMINM

W Input LI><B?B>L MA:M MA> <A:GG>E LAHNE= ;> NL>=:L :G :G:EH@ HK =B@BM:E BGIN
<A:GG>EL [ :K>:GEEH@ MA>R :K> F>LNK>= <HGMBGNHNLER :L : O:EN> ;>MP>>G
3 M : F.QBFNF K:M> H? ;;HNM D%S 1A> BGINML HG <A:GG>EL [ :K>=B@BM:E
O:EN>L :K> >BMA>K >Q:<MER HK >Q:<MER +HM> MA:M MA> O:EN>L =BKIB®RW=B%
-HLBMBHG ;HQ>L BG MA> OM:MNL M:; :K> HG> JN:KM>K H? MA> :<MN:E BGINM O:EN> L
L

W Output LI><B?B>L MA:M MA> <A:GG>E LAHNE= ;> NL>= :L : LBFIE> =B@BM:E HNMI
BG=B<:MBG@ : INEL> PB=MA MA> IHLBMBHG O:EN> H? MA> <A:GG>E BL NL>= MF
HNMINM BL EHP HK AB@A 3 0I><B?B<:EER> HNMINM BL EHP NGE>LL MA> IHLBME
@K>:M>K MA:G HK >JN:E MH eL

Rate LI><B?B>L MA> INEL> K:M> ?HBemwaA<A:GG>E ,G MA> *B<KH *:>LMKH :EE L>KOHL FNLM A:O>
MA> L:F> INEL> K:M> PABE> HG MA> *BGB *:>LMKH :G  RHN <:G A:O>"MRHGBK:M>L .G=
<AHHL> PAB<A K:M> MH NL> HG >:<A <A:GG>E 1A> INEL> K:M>L :O:BE:;E> :K> <HGMHKEES= ;R MA>
Period multiplier L>MMBG@L =>L<KB;>=;>EHP

Min :G= Max LI><B?R MA> :EEHP>= O:EN>L ?HK MA®: gdsEG»EHK <A:GG>EL <HG?B@NE&ervoL
HNMINML MA> *BG :G= *:Q L>MMBG@L <HKK>LIHG= K>LI><MBO>ER MH MA> FBGBFNF :G= F:QBFNF :EEF
INEL> PB=MAL ?HK MA> L>KOH BG NGBML H? FB<KHL><HG=L

On startup or error . 1ABL HIMBHG LI><B?B>L PA:M O:ENgeMHA2 MA> <A:GG>E LAHNE= A:0> PA>G

MA> =>0B<> LM:KML NI IHP>K NI HK K>L>M HK PA>G MA>K>+BM>GVIKKMHBE? MA>K> BL : LI>>= HK
:<<>E>K:MBHG L>MMBG@ ?HK MA> <A:GG>E MA> HNMINM PBEE LFHHMAER MK:GLBMBHG MH MA> LI><B?|
>KKHIIM GHM =NKBG@ LM:KM NI LBG<> BM A:L GH BG?HKF:MBHG :;HNM MA> IK>OBHNL IHLBMBHG H? MA>
<L>

W Off LI><B?B>L MA:M MA> L>KOH LAHNE= BGBNWB®EERD;EN#?H? :G= MA:M BM LAHNI
MNKG>=HPA>G>0>K :G >KKHK H<<NKL

2LBG@ MA> *>LMKH HGMKHE >GM>K -@> H?
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W gnore LI><B?B>L MA:M MA> L>KOH LAHNE= BGBMBIBRERNPBANL. O:EN> LAHNE= GHM <
>KKHK

W Go to LI><B?B>L : =>?:NEM IHLBMBHG ?HK MA> L>KOH 1A> L>KOH M:K@>M PBEE ;> L
LM:KM NI HK PA>G .G >KKHK H<<NKL

Speed. 1ABL HIMBHG LI><B?B>L MA> LI>>= H? MA> L>KOH BGeNGBMIFH?#HK >Q:FIE> PBMA :
LI>>=H? MA> IHLBMBHG PBEE <A:G@> ;R #LFEH(M FL HK eL L Mini Maestro 12, 18,
and 24 only: &? RHN NL> : > KBH= HMA>K MA:G MA> 3{?:NAM NGBML H? LI>>= :R>KBGM 0>>
:>EHP ?HK FHK> BG?HKF:MBHG

Acceleration. 1ABL HIMBHG LI><B?B>L MA> <<>E>K.IMBHG H? MA> | >KOH BG NGBML
eL FL FL #HK >Q:FIE> PBMA G :<<>E>K:MBHG H? MA> LI>>= H? MA> L>KOH PBEE

<A:G@> ;R : F:QBFNF H? eL L >O>KR L><HQGini Maestro 12, 18, and 24 only: &? RHN NL>

: I>KBH= HMA>K MA:G MA> =>?RNENA> NGBML H? :<<>E>K:MBH&K&&ENMBD>> ;>EHP ?HK FHK>

BG?HKF:MBHG

8-bit neutral. 1ABL HIMBHG LI><B?B>L MA> M:K@>M O:EN> BG FB<KHL><HG=L MA:M <HKK>LIHG=L MH  G>|
?HK ;BM <HFF:G=L

8-bit range. 1ABL HIMBHG LI><B?B>L MA> K:G@> H? M:K@>M O:EN>L :<<>LB;E> PBMA ;BM <HFF:G=L G ;E
O:EN> H? K>LNEML BG : M:Kétril Brange PABE> :G ;BM O:EN> H? K>LNEML BG : M:K@>M O:EN> H?
neutral + range

Advanced pulse control options are available:

Period BL :G :=0:G<>= HIMBHG MA:M L>ML MA> |>KBH= H? :EE H? MA> L>KOH INEL>L BG FBEEBL><HG=L 1Al
:FHNGM H? MBF> ;>MP>>G LN<<>LLBO> INEL>L HG : @BO>G <A:GG>E &? RHN :K> NGLNK> :;;HNM MABL HI
E>:0> BM :M MA> =>?:NERLHWMIini Maestro 12, 18, and 24 only: MA> NGBML H? LI>>=:G= :<<>E>K:MBHG

=>|>G= HG MA> INEL> K:M> 1A> NGBML =>|>G=P&EER BBIM H&riod multiplier -E>:L> K>?>K MH

MA> ?HEEHPBG@ M:;E> ?HK MA> K>E:MBHBRA®RI [O4R+>6 :<<>E>K:MBHG NGBML

Period (T) Rate Speed units Acceleration units

T=20ms %S eL FL eL FL FL
T =3DP19 ms %S eL 1 eL1 1

T>20ms %S eL 1 eL 1 1

Servos available BL :G :=0:G<>= HIMBHG ?HK MA> *B<KH *:>LMKH HGER LI><B?RBG@ MA> GNF;>K H? <A:GG>
MA:M F:R ;> NL>= MH <HGMKHE L>KOHL #HK >Q:FIE> B? MABL O:EN>BL L>M MH HGER MA> <A:GG>EL [ F
:0:BE:;E>:L L>KOH <A:GG>EL 1A> HMA>K <A:GG>EL FNLM :HiEput LEHHKOMpUt 1A> HGER K>:LHGL

2LBG@ MA> *>LMKH HGMKHE >GM>K -@> H?
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MH F:D> ?>P>K L>KOHL :0:BE:;;E> :K> MH :EEHP : EHG@>K F:QBFNF INEL> E>G@MA HK : LAHKM>K |>KBH=

Period multiplier BL :G :=0:G<>= HIMBHG ?HK MA> *BGB *:>LMKH :G= MAM :EEHPL : EEK@>K I>KBH=
EHP>K INEL> K:M> HG LHF> H? MA> <A:GG>EL #HK >Q:FIE> B? RHN L>E><M : |>KBH= H? :G=: FNEMBIEE
H? RHN <:G A:O> LHF> L>KOHL KNGFEM %S :G= MA> HMA>KL ML %S 4A>G MA>

FNEMBIEB>K BL @K>:M>K MA:G MA> INEL> K:M> HIMBHGL PBEE ;> LAHPG BQRateAHESBSE BG MA>

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

Enable pull-ups on channels 18-20 MNKGL HG INEE NI K>LBLMHKL ?HK :EE H? MA> <A:GG>EL MA:M :K>
<HG?B@NK>=:L BGINML 1ABL @N:K:GM>>L MA:M MA> BGINM O:EN> PBEE ;> AB@A PA>G GHMABG@ >EL> |
EBG> 4A>G >G:;E>= MABL ?>:MNK> :EEHPL RHN MH <HGG><M ;NMMHGL HK LPBM<A>L MH <A:GG>EL
PBMAHNM LNIIEERBG@ RHNK HPG >QM>KG:E INEE NI K>LBLMHK LBFIER <HGG><M MA> ;NMMHG LPBM<A ;>\
:G=LB@G:E EBG>

4.c. Sequencer

2LBG@ MA> *>LMKH HGMKHE >GM>K -@> H?
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“ Pololu Maestro Control Center E@g
File Device Edit Help
Connected to: Firmware version: 1.01 Emor code: 0000
| Status | Emors I Channel Settings | Serial Sei'tingsl Sequence |Scri|::d |
Sequence: [Twn wigglers v] l Rename l [ Delete ] [ New Sequence ]
Frames: [ Copy all Sequences to Script ]
Frame name Duration {ms} | [Z] Playin & loop
First wiggle 500 [ Play Sequence ] [ Copy Sequence to Script ]
Frame 1 200
Frame 2 200 [ Stop Sequence ]
Direction switch 431
Frame 4 200
Frame 5 200
Frame 6 200 [ Load Frame: l [ Save Over Cument Frame ]
[ Frame properties... ] [ Delete Frame ]
[ Move Frame Up ]
[ Move Frame Down ]
Tip: select multiple frames with Ctd+Click or Shift+Click.

Save Frame 7 [ Apply Settings

The Sequence tab in the Maestro Control Center.

1A> 0>IN>G<> M:; :EEHPL LBFIE> FHMBHG L>JN>G<>L MH ;> <K>:M>= :G= |IE:R>= ;:<D HG MA> *:>LMKH

L>IJN>G<> BL LBFIER : EBLM H? ]?K:F>L" LI><B?RBG@ MA> IHLBMBHGL H? >:<A H? MA> L>KOHL :G=: =NK
BG FBEEBL><HG=L ?HK >:<A ?K:F> 0>JN>G<>L :K> LMHK>= BG MA> K>@BLMKR H? MA> <HFINM>K PA:>
L>IN>G<> P:L <K>:M>= 0>IJN>G<>L <:G ;> <HIB>= MH MA> L<KBIM PAB<A BL L:0>= HG MA> *:>LMKH
0>IJN>G<>L <:G :ELH ;> >QIHKM>= MH :GHMA>K <HFINM>K OB: : L:0>= L>MMBG@L ?BE>

1H ;>@BG <K>MBG@ : L>IN>G<> <BRvDIdfmence ;NMMHG :G= >GM>K : G:F> ?HK MA> L>IN>G<>

2LBG@ MA> <HGMKHEL BG MA> OM:MNL M:; L>M >:<A H? MA> L>KOHL MH MA> IHLBMBHG RHN PHNE= EBI
?K:F> MA>G <EBadie Frame :M MA> ;HMMHF H? MA> PB&G=INPMH <K>:M> L>O>K:E ?K:F>L MA>G

LPBM<A ;:<D MH MA> 0>IN>G<> W\ 6G GHP IE:R ;:<D MA> L>IN>G<> NLBG@ MA> ]-E:R 0>JN>G<>"
;NMMHG HK RHN <:G L>M MA> L>KOHL MH MA> IHLBMBHGL H? MA> LI><B?B<L8Kd-FrdmneEB<DBG@ MA>
;NMMHG

1A> Frame propertiesE  ;NMMHG :EEHPL RHN MH L>M MA> =NK:MBHG :G= G:F> H? : ?K:F>

2LBG@ MA> *>LMKH HGMKHE >GM>K -@> H?
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1A> Save Over Current Frame ;NMMHG HO>KPKBM>L MA> L>E><M>= ?K:F> L PBMA MA> <NKK>GM M:K@>M C
?KHF MA> *:>LMKH

&? MRy in a loop <A><D;HQ BL <A><D>= L>JN>G<> |E:R;:<D PBEE EHHI ;:<D MH MA> ;>@BGGBG@ H? MA:
L>IN>G<> PA>G>0>K BM K>:<A>L MA> >G=

1A> Sequence =KHI=HPG ;HQ :EHG@ PBMRekbikne Delete :G= New Sequence ;NMMHGL :EEHP RHN
MH <K>:M> :G= F:G:@> FNEMBIE> L>JN>G<>L

L>IN>G<> <:G :ELH ;> NL>= MH <K>:M> : L<KBIM PAB<A BL LMHK>= HG MA> *:>LMKH 1A>K> :K> MPH ;:NMMH
?HK <HIRBG@ MA> L>IN>G<> BGMH MA> L<KBIM

W Copy Sequence to Script L>ML MA> L<KBIM MH : EHHI>= O>KLBHG H? MA> L>JN>G<> &
RHN PBEE :ELH P:GM MH <A><D MA> J/NG L<KBIM HG LM:KMNI* HIMBHG BG MA> O
L<KBIM KNGL :NMHF:MB<:EER PA>G MA> *:>LMKH BL IHP>K>= NI >G:;EBG@ ?NEER :N
PBMAHNM : <HGG><MBHG MH : <HFINM>K

W Copy all Sequences to Script BL :G :=0:G<>= HIMBHG MA:M ==L : L>M H? LN;KHNN
MA> >G= H? MA> <NKK>GM L<KBIM ":<A LN;KHNMBG> K>IK>L>GML HG> H? MA> L>J
LN;KHNMBG> ?KHF MA> L<KBIM PBEE <:NL> MA> L>IJN>G<> MH ;> IE:R>= ;:<D : LBG(
LN;KHNMBG>L FNLM ;> NL>= MH@>MA>K PBMA <NLMHF L<KBIM <H=> ?HK >Q:FIE> |
=BLIE:R BG PAB<A : ;NMMHG <HGG><M>= MH :G BGINM <A:GG>E MKB@ @>KL : L>JN>(C

Sequence Editing T ips

W 6HN <:G L>E><M FNEMBIE> ?K:F>L ;R AHE=BG@ =HPG MA> MKE HK 0AB?M ;NMMH
MA>F 1ABL :EEHPL RHN MH JNB<DER FHO> =>E>M> L>M MA> =NK:MBKIG:62 HOX
L>O>K:E ?K:F>L :M HG<>

W 6HN <:G =K:@ :GR H? MA> M:;L HNM H? MA> F:BG PBG=HP BG MH MA>BK HPG PBG=H
0>JN>G<> M:; HNM H? MA> PBG=HP MA>G RHN PBEE ;> :;E> MH L>> MA> OM:MNL M:; :G
M:: :M MA> L:F> MBF>

W B6HN <:G <NM <HIf&= |:.LM> ?K:F>L ;R L>E><MBG@ MA>F :G= MA>G NLBG@ MA> "=BM
LM:G=:K= D>R;H:K= LAHKM<NML #K:F>L :K> LMHK>= HG MA> <EBI;H:K= :L M:; L>I:K:M
RHN <:G <NM MA>F ?KHF MA> ?K:F> EBLM [.LM> MA>F BG MH : LIK>:=LA>>M IKH@K:F
MA>G <HIR MA>F ;:<D BG MH MA> ?K:F> EBLM PA>G RHN :K> =HG> 1ABL ?>:MNK> =
)BGNQ

Keyboard Shortcuts
1A> ?HEEHPBG@ D>R;H:K= LAHKM<NML <:G ;> NL>= BG MA> ?K:F> EBLM

W Ctrl+A 0>E><M :EE ?K:F>L

2LBG@ MA> *>LMKH HGMKHE >GM>K -@> H?
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W Ctrl+C  HIR L>E><M>= ?K:F>L

W Ctrl+V HKShift+Insert -:LM>BGL>KM ?K:F>L ?KHF <EBI;H:K=
W Ctrl+X NM L>E><M>= ?K:F>L

W Ctrl+Up *HO> L>E><M>= ?K:F>L NI

W Ctrl+Down *HO> L>E><M>= ?K:F>L =HPG

W Del I>E>M> L>E><M>= ?K:F>L

4.d. Entering a Script

E3 Pololu Maestro Control Center L= (B
File Device Edit Help
Connectedto: | 00000101 v | Fimmware version: 1.00 Emor code: (0000
Code [] Run script on statup Script: 63 of 8192 bytes used Subroutines: 0 of 126 levels used Stack
1 # A simple sequence of servo movements with a . “ Value *
2 # speed that depends on the analog voltage input
3 # value of channel 5. 17
4 1
5 begin # Beginning of loop. 4 1:
6 4555 4574 frame # Add servo targets to stack and run "frame”.
7 7784 7765 frame 14
8 5240 5220 frame 13
9 7001 5220 frame 12
10 5142 7001 fTrame
11 6943 5201 frame n
12 5435 6845 frame 10
13 repeat # Go back to beginning of loop. g
14
15 sub frame &
16 1 servo 0 servo # Set servos O & 1 using the top 2 stack values. 7
17 5 %et_pos‘it‘ion # Get the analog voltage of channel 5 (0-1023). 6
18 delay # Delay by that number of milliseconds.
19 return 3
20 4
21
27 3
s S|
! ’ 1 5220 |%
= : 0 Fiv. ) B
Stop Scrpt Step Scrp [7] Scroltofollow script | View Compied Code... | | -
Save Frame 7 ]

The Script tab in the Maestro Control Center.

1A> 0<KBIM M:; BL PA>K> RHN >GM>K : L<KBIM MH ;> EH:=>= BGMH MA> *:>LMKH #HK =>M:BEL HG MA> *:
L<KBIMBG@ E:G@N:@sedtion 6 ,G<> RHN A:0> >GM>K>=: L<KBIM :G= <EB<D>= MA> ] lIER 0>MMBG@L"
;NMMHG MH EH:= MA> L<KBIM HG MH MA> =>0B<> MA>K> :K> : GNF;>K H? HIMBHGL :0O:BE:;;E> ?HK M>L

=>N@@BG@ RHNK L<KBIM HG MA> 0<KBIM M:;

Running and stepping through a script

1H LM:KM : L<KBIM KNGGBG@ <EB<D MA> @K>>G ;NMMHG E:; R IANG DAIRBIEE ;8 IKH<>LL>= ;R

2LBG@ MA> *>LMKH HGMKHE >GM>K

-@> H?
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MA> *>LMKH HG> BGLMKN<MBHG :M : MBF> NGMBE : .2&1 BGLMKN<MBHG BL K>:<A>= HK :G >KKHK H<<NI
<:L>L BM PBEE ;> NL>?NE MH NL> : EHHI H? LHF> DBG= MH <:NL> : L<KBIMABEXKNBA?HKKBIMC BL
KNGGBG@ MA> K>=]0MHI 0<KBIM” ;NMMHG PBEE ;> :0:BE:;;E> :G= MA> LF:EE IBGD MKB:G@E> PBEE CNFI :k
LHNK<> <H=> LAHPBG@ RHN MA> BGLMKN<MBHG MA:M BL <NKK>GMER ;>BG@ >Q><NM>= &? MA> L<KBIN
MA> LM:<D BM PBEE ;> OBLB;E> HG MA> KB@AM LB=> H? MA> M:; :G= G>LM>= LN;KHNMBG> <:EEL :K> <|
E:;>E :M MA> MHI H? MA> M:;

1H >Q:FBG> MA> HI>K:MBHG H? : L<KBIM BG FHK> =>M:BE <EB<D MA> ;EN> ;NMMHG E:;>E>= JOM>| 0<KBI
;NMMHG <:NL>L MA> L<KBIM MH >Q><NM> : LBG@E> BGLMKN<MBHG MA>G LMHI :G= P:BM ?HK :GHMA>K <
LM>IIBG@ MAKHN@A MA> L<KBIM : LBG@E> BGLMKN<MBHG :M : MBF> RHN <:G <A><D MA:M >:<A I:KM H? RI
=H>L >Q:<MER PA:M RHN >QI><M BM MH =H

Setting the script to be run on startup

R =>?:NEM MA> L<KBIM HGER KNGL PA>G RHN <EB<D MA> ]/NG O0<KBIMPHKNMNERG |1 &BH MBHG L

RHN PBEE P:GM MA> L<KBIM MH KNG :NMHEMB<NEER*:>LMKH <:G ;> NL>= PBMAHNM : I>KF:G>GM

20 <HGG><MBHG A><D MA> J/ING L<KBIM HG LM:KMNI* HIMBHG MH <:NL> MA> *:>LMKH MH :NMHF:MB<:EE
MA> L<KBIM PA>G>0>K BM BL IHP>KX=FWBEE LMBEE ;> :;;E> MH NL> MA> <HGMKHEL HG MA> 0<KBIM M:; *
=>N@@BG@ HK MH LMHI MA> KNGGBG@ L<KBIM

Examining the compiled code

EB<D MA>B3P HFIBE>= H=>" ;NMMHG MH L>> MA> :<MN:E ;RM>L MA:M :K> <K>:M>= ;R >:<A EBG> H?
RHNK L<KBIM 1ABL BL :0O:BE:;E> FHLMER :L : MHHE ?HK =>0O>EHI>KL B? RHN :K> BGM>K>LM>= BG MA>
MA> ;RM><H=> NL>= HG MA> *>LMKH ?HK >Q:FIE> B? RHN P:GM MH PKBM> RHNK HPG <HFIBE>K |E>
contact us [https://www .pololu.com/contact] M MA> >G= H? MA> <HFIBE>= <H=> BL : EBLMBG@ H? :EE H? MA>
LN;KHNMBG>L BG<EN=BG@ MA>BK GNF;>KL BG =><BF:E :G= A>Q GHM:MBHG 1A>L> GNF;>KL <:G ;> NL>=
L>KB:E <HFF:G=L MH >GM>K MA> LN;KHNMBG>L NG=>K >QM>KG:E <HGMKHE

4.e. Errors

2LBG@ MA> *>LMKH HGMKHE >GM>K -@> H?
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“ Pololu Maestro Control Center

||:| Elg

File Device Edit Help

Connected ta: [#{H]]]}Dﬂ,’il. v] Firmware version: 1.00 Emor code: (k0020

Status | Emors |D'13nnel Settings | Serial Settings I Seguence | Script |

Currently active emors:

Serial timeout
Subroutine call overflow underflow

Performance flags:

Clear Performance Flags

[ Clear Emars ]

LN
&

[ Save Frame 0 ] Apply

I
[

The Errors tab in the Maestro Control Center.

1A>"KKHKL M:; BG=B<:M>L IKH;E>FL MA:M MA> *:>LMKH A:L =>M><M>= PABE> KNGGBG@ >BMA>K <HFFNGB

>KKHKL HK >KKHKL @>G>K:M>= ;R ;N@L BG : L<KBIM

":<A >KKHK <HKK>LIHG=L MH : ;BM BG MA> MPH ;RM> >KKHK¥>)@ BPB#EK> HG L EHG@ :L :GR H?
MA> :BML BG MA> >KKHK K>@BLM>K :K> L>M MH BM <:G :ELH jedNKE:=<KBIGI fHARS= 1A>
O:EN> H? MA> >KKHK K>@BLM>K BL =BLIE:R>= BG MA> NII>K KB@AM <HKG>K H? MA> F:BG PBG=HP

4A>G G >KKHK H<<NKL MA> <HKK>LIHG=BG@ ;BM BG MA> >KKHK K>@BLM>K BL L>M MH :G= MA> *:>LMK
H? BML L>KOHL :G= =B@BM:E HNMINML MH MA>BK AHF> IHLBMBHGL L LI><B?8es¢tiBGAMA> 0>MMBG@L M:;
GR L>KOHL HK HNMINML MA:M :K> <HG?B@NK>= MH ;> BG MA> |&@GHK>" FH=> PBEE GHM ;> <A:G@>=

K>@BLM>K BL <E>:K>=;R MA> ]$>M "KKHKL" L>KB:E <HFF:G=
1A> >KKHKL :G= MA>BK <HKK>LIHG=BG@ ;BM GNF;>KL :K> EBLM>= ;>EHP

W Serial signal error (bit 0)

A:K=P:K> E>0O>E >KKHK MA:M H<<NKL PA>G LNRM;BM BL GHM =>M><M>= :M MA>
IE:<> 1ABL <:G H<<NK B? RHN :K> <HFFNGB<:MBG@ :M : ;:N= KZMKLVKNFEBA> *:>L MK

N= K:M>

W Serial overrun error (bit 1)

2LBG@ MA> *>LMKH HGMKHE >GM>K

-@> H?
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A:K=P:K> E>O>E >KKHK MA:M H<<NKL PA>GINIABGM>KG:E3K??BEEL NI 1ABL LAHNE
H<<NK =NKBG@ GHKF:E HI>K:MBHG

W Serial buffer full (bit 2)
?BKFP:K> E>O>E >KKHK MA:M H<<NKL PA>G MA3NBKKP?KK_;RM>L K><>BO>= HG M
EBG> BL ?NEE :G=: ;RM> ?KHF /5 A:L ;>>G EHLM L : K>LNEM 1ABL >KKHK LAHNE= ¢

GHKF:E HI>K:MBHG

W Serial CRC error (bit 3)
1ABL >KKHK H<<NKL PA>G MA> *>LMKH BL KNGGBG@ BG / >G:E>= FH=> :G=
K>=NG=:G<R <A><D / ;RM>:M MA> >G= H? MA> <HFF:G= |:<D>M =H>L GHM F:M<A |
*>LMKH A:.L <HFINM>= L MA:M |:<O>M_  Section 5.d &G LN<A : <:L> MA> *:>LMK|
B@GHK>L MA> <HFF:G= |:<D>M :G= @>G>K:M>L : / >KKHK

W Serial protocol error (bit 4)
1ABL >KKHK H<<NKL PA>G MA> *>LMKH K><>BO>L :G BG<HKK><MER ?HKF:MM
<HFF:G= I:<D>M #HK >Q:FIE> B? MA> <HFF.G= ;RM> =H>L GHM F:M<A : DGHPG <HFF
:G NG?BGBLA>= <HFF:G= I:<D>M BL BGM>KKNIM>= ;R :GHMA>K <HFF:G= l:<D>M MABL

W Serial timeout (bit 5)
4A>G MA> L>KB:E MBF>HNM BL >G:;E>= MABL >KKHK H<<NKL PA>G>0>K MA> M
>E:IL>= PBMAHNM MA> *:>LMKH K><>BOBG@ :GR O:EB= L>KB:E <HFF:G=L 1ABL MBF
NL>= MH F:D> MA> L>KOHL K>MNKG MH MA>BK AHF> IHLBMBHGL BG MA> >0>GM MA:
>MP>>G MA> *:>LMKH :G= BML <HGMKHEE>K BL =BLKNIM>=

W Script stack error (bit 6)
1ABL >KKHK H<<NKL PA>G : ;N@ BG MA> NL>K L<KBIM A:L <:NL>= MA> LM:<D MH HO>k
GR L<KBIM <HFF:G= MA:M FH=B?B>L MA> LM:<D A:L MA> IHM>GMB:E MH kAR HWB
=>IMABL HG MA>*B<KH *:>LMKH :G= HG MA> *BGB *:>LMKHL

W Script call stack error (bit 7)

1ABL >KKHK H<<NKL PA>G : ;N@ BG MA> NL>K L<KBIM A:L <:NL>= MA> <:EE LM:<I
NG=>K?EHB HO>K?EHP <:G H<<NK B? MA>K> :K> MHH F:GR E>O>EL H? G>LM>= |
: LN;KHNMBG> <:EEL BML>E? MHH F:GR MBF>L 1A> <:EE LM:<D =>IMA BL HG MA
:G= HG MA> *BGB *>LMKHL G NG=>K?EHP <:G H<<NK PA>G MA>K> BL : K>MN}
<HKK>LIHG=BG@ LN;KHNMBG> <:EE G NG=>K?EHP PBEE H<<NK B? RHN KNG : L
1/>LM:KM 0<KBIM :M ON;KHNMBG>" L>KB:E <HFF:G= :G= MA> LN;KHNMBG> MrKHBG:!
<HFF:G= K:MA>K MA:GQquit <HFF:G= HK :G BG?BGBM> EHHI

W Script program counter error (bit 8)
1ABL >KKHK H<<NKL PA>G : ;N@ BG MA> NL>K L<KBIM A:L <:NL>= MA> IKH@K:F <HNG
H? MA> G>QM BGLMKN<MBHG MH ;> >Q><NM>= MH @H HNM H? ;HNG=L 1ABL <G A
BL GHM M>KFBG:M>guR :return HK BG?BGBM> EHHI

2LBG@ MA> *>LMKH HGMKHE >GM>K -@> H?
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Performance Flags

1A> >KKHKL M:; :ELH LAHPL PAB<A [>K?HKF:.G<> ?E:@L A:0> ;>>G L>M 1ABL ?>:MNK> HGER :lIIEB>L MH M
Mini Maestro 12, 18, and 24 1A> I>K?HKF:G<> ?E:@L BG=B<:M> MA:M MA> IKH<>LLHK FBLL>=: =>:=EBG> ?HK
I>K?HKFBG@ : L>KOH <HGMKHE M:LD :G= L : K>LNEMINLAX@PLSHGMKHE @HM LEHP>= =HPG BG LHF>

P:R ->K?HKF:G<> ?E:@L LAHNE= GHM H<<NK =NKBG@ GHKF:E HI>K:MBHG L EHG@ :L RHNK L>MMBG@L
PBMA MA> EBFBM:MBHGL =>Eekiyn-9BG

4.f. Upgrading Firmware

-E>:L> =H not :MM>FIM MH NI@K:=> RHNK *::L RB&KFP:K> NGE>LL RHN DGHP PA:M RHN :K>
=HBG@ *HLM <NLMHF>KL =H GHM G>>= MH NI@K:=> MA>BK ?BKFP:K>

1A> firmware BL MA> IKH@K:F MA:M KNGL HG MA> *>LMKH 1A> *:>LMKH A:L ?B>E= NI@K:=>:;E> ?BKFP:K>
MA:M <:G ;> >LBER NI=:M>= PBMA ;N@ ?BQ>L HK G>P ?>:MNK>L 1A>K> :K> ?HNK MRI>L H? *:>LMKHL N
*B<KH *>LMKH A:GG>E 20 0>KOH HGMKHEE>K NL< : MA> *BGB *:>LMKH A:GG>E 20 0>KOH
HGMKHEE>K NL< : MA> *BGB *>LMKH A:GG>E 20 0>KOH HGMKHEE>K NL< ; :G= MA> *BGB
*>LMKH A:GG>E 20 0>KOH HGMKHEE>K NL< < ":<A MRI> H? *:>LMKH A:L BML HPG ?BKFP:K> :G=

RHN <:GGHM EH:= MA> ?BKFP:K> ?HK HG> MRI> HGMH :GHMA>K

Firmware V ersions
W Firmware V ersion 1.00 1ABL BL MA> HKB@BG:E O>KLBHG H? MA> ?BKFP:K>

W Firmware V ersion 1.01 for the Micro Maestro 6-Channel USB Servo Controller 1ABL
?BKFP:K> O>KLBHG P:L K>E>:L>=HG ?HK MA>Micro *:>LMKH HGE’J <HGM:BGL : ;N
?BQ MA:M F:D>L ]&@GHK>" FH=> L>KOHL ;>A:0> <HKK><MER :M LM:KMNI

W Firmware V ersion 1.02 1ABL ?BKFP:K> O>KLBHG P:L K>E>:L>= HG ?HK :EE ?HNK
H? *>LMKHL 1ABL ?BKFP:K> O>KLBHG ?BQ>L : IKH;E>F PA>K> BG LHF> <:L>L MA>
L>KOH PBMA :G :<<>E>K:MBHG EBFBM PHNE= G>0>K L>MME> MH MA> M:K@>M O:El
LHF> FBGHK IKH;E>FL PBMA >KKHK A:G=EBG@ #HK MA> *BGB *:>LMKHL MABL NI=:
R>EEHP )" MH ;EBGD MA> L:F> P:R MA:M BM =H>L HG MA> *B<KH *:>LMKH

W Firmware V ersion 1.03 1ABL ?BKFP:K> O>KLBHG P:L K>E>:L>= HG ?HK :EE ?HNK
H? *>LMKHL 1ABL ?BKFP:K> O>KLBHG ?BQ>L :G BLLN> MA:M IK>0>GM>= MA> *>LM
HG F:<,0 HK E:M>K

W Firmware V ersion 1.04 for the Micro Maestro 6-Channel USB Servo Controller 1ABL
?BKFP:K> O>KLBHG P:L K>E>:L>= HG ?HK MWero *>LMKH HGE&M ?BQ>L : ;N
PA>K> K><>BOBG@ : L>KB:E <HFF:G= <HNE= IHM>GMB:EER BGM>K?>K> PROM NAM:
KHNMBG> <:NLBG@ IHLBMBHG NI=:M>L ?HK LHF> L>KOHL MH A:ll>G MHH LHHG
>GMBK¥ER:M>= L>KB:E <HFF:G=L :M AB@A ;:N= K:M>L <HNE= :ELH MK:l MA> *:> Mk

2LBG@ MA> *>LMKH HGMKHE >GM>K -@> H?
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L>KOH NI=:M> KHNMBG> <:NLBG@ BM MH ;><HF> NGK>LIHGLBO> 1ABR>@®MA>R
*>LMKHL

Upgrade Instructions

6HN <:G =>M>KFBG> MA> O>KLBHG H? RHNK?BKEMKE ;R KNGGBG@ MA> *>LMKH HGMKHE >GM>K
<HGG><MBG@ MH : *:>LMKH :G= EHHDBG@ :M MA> ?BKFP:K> O>KLBHG GNF;>K PAB<A BL =BLIE:R>= BG M
E>?M <HKG>K G>QM MH MA> ] HGG><M>= MH" =KHI =HPG ;HQ &? RHN =H GHM :EK>:=R A:0> MA> E:M>LI

?HK *BGB *:>LMKHL ?HK MA> *B<KH *>LMKH RHN <:G NI@K:=> ;R ?HEEHPBG@ MA> BGLMKN<MB}
>EHP

0:0> MA> L>MMBG@L LMHK>= HG RHNK *:>LMKH NLBG@ MA> ]0:0> L>MMBG@L ?BI
F>GN EE H? RHNK L>MMBG@L PBEE ;> K>L>M MH =>?:NEM O:EN>L =NKBG@ MA> ?BI

I>M>KFBG> PAB<A MRI> H? *>LMKH RHN A:O> >BMA>K ;R <HNGMBG@ MA> GNF;>K |
EHHDBG@ :M MA> G:F> MA:M :lI>:KL BG RHNK [>OB<4ASK@#> ?HNK MRI>L H? *:>LN
MA> *B<KH *>LMKH A:GG>E 20 0>KOH HGMKHEE>K NL< : MA>*BGB *:>LMKH ¢/
20 0>KOH HGMKHEE>K NL< : MA> *BGB *>LMKH A:GG>E 20 0>KOH HGWN
NL< ; :G=MA>*BGB *>LMKH A:GG>E 20 0>KOH HGMKHEE>K NL< <

IHPGEH:= MA> E:M>LM O>KLBHG H? MA> ?BKFP:K> ?HK RHNK MRI> H? *:>LMKH &M I
DGHP PAB<A MRI> H? *:>LMKH RHN A:O> LH MA:M RHN <:G =HPGEH:= MA> <HKK><
E:M>LM ?BKFP:K> O>KLBHGL <:G ;> =HPGEH:=>= A>K>

¢ Firmware version 1.04 for the Micro Maestro 6-Channel USB Servo Controller
(usc02a) [https://www .pololu.com/file/0J1689/usc02a_v1.04.pgm] D I@F

¢ Firmware version 1.03 for the Mini Maestro 12-Channel USB Servo Controller
(usc03a) [https://www .pololu.com/file/0J1 169/usc03a_v1.03.pgm] D I@F

¢ Firmware version 1.03 for the Mini Maestro 18-Channel USB Servo Controller
(usc03b) [https:/mww .pololu.com/file/0J1 170/usc03b_v1.03.pgm] D I@F

¢ Firmware version 1.03 for the Mini Maestro 24-Channel USB Servo Controller
(usc03c) [https://www .pololu.com/file/0J1 171/usc03c_v1.03.pgm] D I@F

HGG><M RHNK *:>LMKH MH : 4BG=HPL HK )BGNQ <HFINM>K NLBG@ : 20 <:;E>

ING MA> *:>LMKH HGMKHE >GM>K :G= <HGG><M MH MA> *:>LMKH ;R L>E><MBG@ B
MA>] HGG><M>= MH " =KHI =HPG ;HQ BG MA> NII>K E>?M <HKG>K

&? RHN P>Kot ;;E> MH <HGG><M MH MA> *:>LMKH NLBG@ MA> *:>LMKH HEiNEE
<A><D RHNK 20 <HGG><MBHG F:D> LNK> :EE HMA>K =>0B<>L :K> =BL<HGG><M>= ?}
:G= MKR IEN@@BG@ BM BGMi+K>GNK2B +BRML HG RHNK <HRSINRHKN :K> LMBEE NG:
<HGG><M MH BM L>> MA> BGLMBa&ttivB#HEGL BEK =HBG@ : A:K= ;HHMEH:=>K K>L>M

$H MH MA> 1>0OB<> F>GN :G= L>E><M J21@K:=> ?BKFPHM&PBIEE L>> : F>LL:@> :LDBG@

2LBG@ MA> *>LMKH HGMKHE >GM>K -@> H?


https://www.pololu.com/file/0J1689/usc02a_v1.04.pgm
https://www.pololu.com/file/0J1689/usc02a_v1.04.pgm
https://www.pololu.com/file/0J1169/usc03a_v1.03.pgm
https://www.pololu.com/file/0J1169/usc03a_v1.03.pgm
https://www.pololu.com/file/0J1170/usc03b_v1.03.pgm
https://www.pololu.com/file/0J1170/usc03b_v1.03.pgm
https://www.pololu.com/file/0J1171/usc03c_v1.03.pgm
https://www.pololu.com/file/0J1171/usc03c_v1.03.pgm
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B? RHN :K> LNK> RHN P:GM MH IKH<>>= <EB<D ,(

&? RHN :K> NLB@@ows XP :G= L>>: #HNG= +>P %:K=P:K> 4BS:K= PBG=HP :|I>:KMA>G
RHN LAHNE= ?HEEHP LM>IL [ 3Eétion 3.a MH @>M MA> ;HHMERBRKBR>K PHKDBG@

,G<> MA> *:>L.MKH BL BG ;HHMEH:=>K FH=> :G= MA> ;HHWMBO=K{ K> IKHI>KER BGLLI
MA> @K>>G )" LAHNE= ;> ;EBGDBG@ BG : =HN;E> A>:KM ;>:M :MM>KG :G= MA>K> LA}
?HK MA> ;HHMEH:=>K BG MA> ]-HKML ,* )-1” EBLM H? RHNK.<HBBYMSIG: @>K

$H MH MA> PBG=HP >GMBME>= [#BKFP:K> 2I@K:=>" MA:M MA> *:>LMKH HGMKHE >G

EB<D MA>] KHPL>Z" ;NMMHG :G= L>E><M MA> ?BKFP:K> ?BE> RHWakid B@EHhatthe
selected file is the right file for your type of Maestro (see steps 2 and 3).

0>E><M MA> * [HKM <HKK>LIHG=BG@ MH MA> ;RAREN=+HKGHM DGHP PAB<A ,* IHK
L>E><M @H MH MA> I>0B<> *:G:@>K :G= EHHD BG MA> [-HKML ,* )-1"L><MBHG

EB<D MA> ]-KH@K:F" ;NMMN®BEE L>> : F>LL:@> P:KGBG@ RHN MA:M RHNBKBPB:=:
BL :;HNM MH ;> >K:L>=:G=:LDBG@ RHN B? RHN :K> LNK> RHN P:GM MH IKii<>>= <EB<

&M PBEE M:D> : ?>P L><HG=L MH >K:L> MASSQRIMKBG @ ?BKFP:K> :G= EH:= MA> G>P ?
Do not disconnect the Maestro during the upgrade.

,G<> MA> NI@K:=> BL <HFIE>M> MA> #BKFP:K> 2I@K:=> PBG=HP PBEE <EHL> MA:
=BL<HGG><M ?KHF RHNK <HEBSMBANK PBEE K>: &K MA>K> BL HGER HG> *:>LMKH IEN
MH RHNK <HFINMBS *:>LMKH HGMKHE >GM>K PBEE <HGG><M MH BM A><D MA>"
GNF;>K :G= F:D> LNK> MA:M BM GHP BG=B<:M>L MA> E:M>LM O>KLBHG H? MA> ?BKFF

&? RHN A:O> IKH;E>FL =NKBG@ HK :?M>K MA> ?BKFP:K> NI@K:=> MA>G BM BL IHLLB;E> MA:M RHN EH:=>=M
?BKFP:K> HGMH RHNK *:>LMKH HK LHF> HMA>K IKH;E>F <HKKNIM>= MA> ?BKFP:K> 1A> LHENMBHG BL MH |
?BKFP:K> NI@K:=> IKH<>=NK> :;HO> "O>G B? RHNK *:>LMKH BL GHM K><H@GBS>= :M :EE ;R RHNK <HFIN
:G= RHN L>> GH LB@G H? EB?> ?KHF BM MA> BGLMKN<MBetHbrB&fIIM=IG /&=E1 RHN @>M MA>

*> MKH BGMH ;HHMEH:=>K FH=> &? RHN <HGMBGN> MH A:0> MKHN;E> :?M>K MKRB@@aANEMBIE> MBF>L
us [https://www .pololu.com/contact] ?HK :LLBLM:G<>

4.f.1. Hard Bootloader Reset

1A> BGLMKN<MBHGL ;>EHP =>L<KB;> AHP MH ?HK<> MA> *>LMKH BGMH ;HHMEH:=>K FH=> ;R
I>K?HKFBG@ : A:K= ;HHMEH:=>K K>L>M *HLM <NLMHF>KL =H GHM G>>= MH NL> MA>L> BGLMKN<MBH
;NM MA>R <:G ;> NL>=:L : E:LM K>LHKM BG <:L> LHF>MABG@ A:L @HG> PKHG@

,G> K>:LHG MH =H : A:K= ;HHMEH:=>K K>L>M BL B? RHN :<<B=>GM:EER EH:=>= MA> PKHG@ ?BKFP:K> HGMN
*>LMKH 1A> K>LNEM H? EH:=BG@ MA> PKHG@ ?BKFP:K> BL MA:M RHNK *:>LMKH PBEE A:0> <HKKNIM>=

?BKFP:K> 1A> *:>LMKH PBEE GHM ;> K><H@GBS>= ;R RHNK <HFINM>K :G= BM PBEE IKH;:;ER GHM ;EBGD
BML )'IL &G MABL <:L> MA> GHKF.E F>MAH= ?HK @>MMBG@ MA> *:>LMKH BGMH ;HHMEH:=>K FH=> MAK

2LBG@ MA> *>LMKH HGMKHE >GM>K -@> H?
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*>LMKH HGMKHE >GM>K PBEE GHM PHKD :G= RHN PBEE A:0> MH K>LHKM MH : A:K= ;HHMEH:=>K K>L>M
MA> *>LMKH PBEE ;> BG ;HHMEH:=>K FH=> :G= RHN <:G K>LMHK>MAKK>EMKBKFP:K>

1H I>K?HKF : A:K= ;HHMEH:=>K K>L>M ?BKLM F:D> LNK> MA> *:>LMKH BLIMMBK =t v
RHN <:G CNLM =BL<HGG><M >0>KRMABG@ ?KHF BM

2LBG@ : L<K>P=KBOEBK:EE IB><> H? PBK> HK LHF> HMA>K <HG=N<MBO> MHHE L
>QIHL>= ;HHMEH:=>K I:=L MH@>M¥>lIK=L :K> LAHPG BG MA> IB<KMNK>L ;>EHP

Bootloader pads for the Micro Maestro
6-Channel USB Servo Controller.

Bootloader pads for the Mini
Maestro 12-, 18-, or 24-Channel
USB Servo Controller.

4ABE> MA> |:=L :K> LAHKM>= MH@HBE&>KM MA> *:>LMKH MH 20 2LN:EER MA> >:LB>L
=H MABL BL MH A:O> HG> >G= H? MA> 20 <;;E> :EK>:=R IEN@@>= BGMH MA> *:>L Mt
MA> HMA>K >G= MH MA> <HFINM>K :?M>K RHN A:0> LAHKM>= MA> |:=L

2LBG@ MA> *>LMKH HGMKHE >GM>K -@> H?
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https://a.pololu-files.com/picture/0J2356.1200.jpg?be374db61ddce888ddaad589e1990fc0
https://a.pololu-files.com/picture/0J2971.1200.jpg?d675a038b0c1fc614076401eda3853be
https://a.pololu-files.com/picture/0J2971.1200.jpg?d675a038b0c1fc614076401eda3853be
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1ABL FB@AM K>JNBK> : ?>P MKB>L ,G<>BM PHKDL RHN LAHNE= L>> MA> @K>>G )"! =HN;E> ;EBGDBG@ !
*>LMKH_ ;HHMEH:=>K LAHNE= ;> OBLB;E> BG RHNK !>0OB<> *:G:@>K B? RHN :K> NLBG@ 4BG=HPL 1A>G RI
<:G LMHI LAHKMBG@ MH@>MA>K MA> I:=L :G= K>MKR MA> ?BKFP:K> N|@¢stionkdik t-AKKMBGQ@

‘M LM>|

2LBG@ MA> *>LMKH HGMKHE >GM>K -@> H?
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5. Serial Interface

5.a. Serial Settings

1A> *>LMKH AL MAK>>?=B2GM L>KB:E BGM>K?:<>L #BKLMIDBMSA:RMEBG>L PAB<A :EEHP MA>

*>LMKH MH L>G= :G= K><>BO> GHG BGO>KM>= BI1)L.>KB:E ;RM>&ection 5.b 0><HG=ERMA>

*>LMKH LAHPL NI :.L MPH OBKMN:E L>KB:E IHKML HG : <HFINM>K B? BM BL <HGG><M>= OB: 20 ,G> H? M/
IHKML BL <:EE>=@#Awnand Port :G= MA> HMA>K BL <:EEXF Mport

W &G 4BG=HPL RHN <:G =>M>KFBG> MA> * IHKM GNF;>KL H? MA>L> IHKML ;R EHHI
<HFINM>K I>0OB<>*:G:@>K

W &G )BGNQ MA> HFF:G= -HKM PBEE NLN#e#iseMo :G= MA> 11) -HKM PBEE NLN:EE
/dev/ttyACM1 1A>L> GNF;>KL F:R ;> =B?>K>GM HG RHNK <HFINM>K =>I>G=BG@ HG £
L>KB:E =>0B<>L :K> :<MBO> PA>G RHN IEN@ BG MA> *:>LMKH

W&G *< ,05 )BHG :G= E:M>K MA> *:>LMKHMPH OBKMN:E L>KB:E IHKML PBEE A:(
H? MA> ?HKKEV/cu.usbmodem<number> ?HK >Q:FIE>/dev/cu.usbmodem00654321 1A> HG>
PBMA MA> EHP>K GNF;>K BL MA> HFF:G=-HKM

1ABL L><MBHG >QIE:BGL MA> L>KB:E BGM>K?:<> <HG?B@NK:MBHGL HB4BI@etingGE: A= BG MA>
MA> *:>LMKH HGMKHE >GM>K

0>KB:E &GM>K?:<> -@> H?
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“ Pololu Maestro Control Center E@g
File Device Edit Help
Connected to: [#1]]1]]]]31] v] Firmware version: 1.01 Emor code: (<0000
|Status | Emors | Channel Sedtingsl Serial Settings |Sequence | Script |
Seral mode:
") USB Dual Port
71 USE Chained
i) UART, fieed baud rate:  |3600 Iil
@ UART, detect baud rate
[] Enable CRC
Device Mumber: [12 Iil
Mini 55C offset: m
Timeout {g); 0.00 =
[] Mever sleep lignore 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 Portt &G MABL FH=> MA> HostPC | I?'cllcrlu use de'.ric:l: I.Any serial device
HFF:G= -HKM <:G ;> NL>= MH L>G= | command -3 command | | !

<HFF:G=L MH MA> *>LMKH :G= K><>BO>_Port ‘I | Pmcusingj: |

K>LIHGL>L ?KHF BM 1A> ;:N= K:M> RHN L>M BGTL 4—}—@—@

RHNK M>KFBGE IKH@K:F PA>G HI>GBG@ Mt ﬁ_'_l_@‘._@

HFF:G= -HKM BL BKK>E>O:GM 1A> 11) -HKM : :"13”;',; Dual Port_ |

<:G ;> NL>= MH L>G= ;RM>L HG MA> 15 EBG>
:G= K><>BO> ;RM>L HG MA> /5 EBG> 1A> ;:N=
K:M> RHN L>M BG RHNK M>KFBG:E IKH@K:F PA>G

The USB Dual Port serial mode.

0>KB:E &GM>K?:<>
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HI>GBG@ MA> 11) -HKM =>M>KFBG>L MA> ;:N= K:M> NL>= MH K><>BO> :G= L>G= ;RM>L HG /5 :G= 15 1ABL
:EEHPL RHNK <HFINM>K MH <HGMKHE MA> *:>LMKH :G= LBFNEM:G>HNLER NL> MA> /5 :G= 15 EBG>L ;L : @>(
INKIHL> L>KB:E IHKM MA:M <:G <HFFNGB<:M> PBMA HMA>K MRI>L H? 11) L>KB:E =>0B<>L

- — Seral device using
USB Chained: &G MABL FH=> MA> Host PC Fololu USE device Fololu protocol

HFF:G= -HKM BL NL>= MH ;HMA MK:GLFBM- — — — 71— — — — — — " —————n
RM>L HG MA> 15 EBG> :G= L>GEommand - -+ command | | |
Port |+ rocessing | | |
|

<HFF:G=L MH MA> *>LMKH 1A> |
T

*>LMKH. K>LIHGL>L MH MAHL> TTL Port
mada: USE Chained |

(not used)
<HFF:G=L PBEE ;> L>GM MH MA> HFF.G=
-HKM ;NM GHM MA> 15 EBG> RM>L K><>BO>=
HG MA> /5 EBG> PBEE ;> L>GM MH MA> The USB Chained serial mode.
HFF.:G=-HKM ;NM PBEE GHM ;> BGM>KIK>M>=
L <HFF:G= ;RM>L ;R MA> *:>LMKH 1A>
::N= K:M> RHN L>M BG RHNK M>KFBG:E IKH@K:F PA>G HI>GBG@ MA> HFF:G= -HKM =>M>KFBG>L MA> ;:I
K:M> NL>= MH K><>BO> :G= L>G= ;RM>L HG /5 :G= 15 1A> 11) -HKM BL GHM NL>= 1ABL FH=> :EEHPL :
LBG@E> ,* IHKM HG RHNK <HFINM>K MH <HGMKHE FNEMBIE> *:>LMKHL HK : *:>LMKH :G= HMA>K =>0B<>|
A:O> : <HFI:MB:E> IKHMH<HE

UART: &G MABL FH=> MA> 15 :G= /5 EBG>LHDEt PC Pololu USE device l Microcontroller
<G ;> NL>= MH L>G= <HFF:G=L MH MA>gommand command l
processin :

1

|

*>LMKH :G= K><>BO> K>LIHGL>L ?KHF LBMPort | "

GR ;RM> K><>BO>= HG /5 PBEE ;> L>GM m : : L.@—.@
HFF:G= -HKM ;NM ;RM>L L>GM ?KHF {EH;;
HFF.G= -HKM PBEE ;> B@GHK>= 1A> 11) ! !mnde: UART _

-HKM BL GHM NL>= 1A> ;:N= K:M> HG 15 :G=
/5 <:G >BMA>K ;> :NMHF:MB<:EER =>M><M>= ;R
MA> *:>LMKH PA>G : Q ;RM> BL K><>BO>=
HG /5 HK BM <:G ;> L>M MH : ?BQ>= O:EN> LI><B?B>= BG ;BML I>K L><HG= ;IL 1ABL FH=> :EEHPL RHN M
<HGMKHE MA> *:>LMKH :G= L>G= ;RM>L MH : L>KB:E IKH@K:F HG MA> <HFINM>K NLBG@ : FB<KH<HGMKF
HMA>K 11) L>KB:E =>0B<>

The UART serial mode.

Other serial settings:

Enable CRC: &? <A><D>= MA> *:>LMKH PBEE K>JNBK> : <R<EB< K>=NG=:G<R <A><D / :RM>:M MA> >G= H?
>0>KR L>KB:E <HFF:G= >Q<>IM MA> *BGB 00 <HFF:G=Sketion 5.d

Device Number: 1ABL BL MA> =>0B<> GNF;>K [ MA:M BL NL>= MH :==K>LL MABL =>0B<> BG -HEHEN
-KHMH<HE <HFF:G=L 1ABL L>MMBG@ BL NL>?NE PA>G NLBG@ MA> *:>LMKH PBMA HMA>K =>0B<>L BC
<A:BG>= <HG?B@NK:MBIS€éctior5.9

0>KB:E &GM>K?:<> -@> H?



-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

Mini SSC offset: 1ABL :IKIF>M>K =>M>KFBG>L PAB<A L>KOH GNF;>KL MA> =>0B<> PBEE K>LIHG= MH BG NV
*BGB 00 IKHMH<HE LSection 5.e

Timeout: 1ABL I:K:F>M>K LI><B?B>L MA> =NK:MBHG ;>?HKSd?iaBtitheout >KKHK PBEE HEABIK

>KKHK <:G ;> NL>=:L : L:?>MR F>:.LNK> MH >GLNK> MA:M RHNK L>KOHL :G= =B@BM:E HNMINML @H ;:<D MF
=>?:NEM LM:M>L PA>G>0>K MA> LH?MP:K> L>G=BG@ <HFF:G=L MH MA> *:>LMKH LMHIL PHKDBG@ 1A>
MBF>HNM >KKHK PBEE H<<NK PA>G>0>K GH O:EB= L>KB:E <HFF:G=L HK JN:EB?RBG@ G:MBO> 20 <HF
K> K><>BO>= PBMABG MA> LI><B?B>= MBF>HNM I>KBH= MBF>HNM I>KBH= H? =BL:;E>L MA> L>KB:E N\
>KKHKA> K>LHENMBHG H? MABL L:K:F>M>K :Bl= MA> F:QBFNF O:EN> :O:BE:;E> BL L 1A>

G:MBO> 20 <HFF:G=L MA:M JN:EB?R <HKK>LIHG= MH MA> ?HEEHPBG@ F>MAH=Ls&8GriyA> 2L.< <E:LL

setSpeed  setAcceleration setPwm  disablePWM :G= clearErrors INGGBG@ MA> *:>LMKH HGMKHE

>GM>K PBEE GHM IK>0>GM MA> L>KB:E MBF>HNM >KKHK ?KHF H<<NKKBG@ ;NM L>MMBG@ M:K@>ML B
IE:RBG@ : L>IN>G<> PBEE

Never sleep (ignore USB suspend): R =>?:NEM MA> *:>LNIKKH<>LLHK PBEE @H MH LE>>| :G= LMHI :EE

H? BML HI>K:MBHGL PA>G>0>K BM =>M><ML MA:M BM BL HGER IHP>K>= ;R 20 GH 3&+ LNIIER :G= MA:M M/
A:L >GM>K>= MA> ONLI>G= OM:M> %HRMABIK;>A:OBHK <:G ;> =BL:;E>= ;R <A><DBRS@dvisleep

<A><D;HQ

5.b. TTL Serial

1A> *>LMKH. L>KB:E K><>BO> EBG> /5 <:G K><>BO> ;RM>L PA>G <HGG><M>= MH : EH@BX E>O>E MH [
HK ]11)» GHG BGO>KM>= L>KB:E LB@G:E 1A> ;RM>L L>GM MH MA> *:>LMKH HG /5 <:G ;> <HFF:G=L MH M/
*>LMKH HK :G K;BMK:KR LMK>:F H? =:M: MA:M MA> *>LMKH [:LL>L HG MH : <HFINM>K OB: MA> 20 IHKM
=>|>G=BG@ HG PAB<A L>KB:E FH=> MA> *:>_\g€dtiBh B@ 1A>OHEM:@> HG MA>/5IBG LAHNE= GHM

@H ;>EHP 3 :G= LAHNE= GHM >Q<>3=

1A> *:>LMKH IKHOB=>L EH@B< E>O>E L>MIB:E HNMINM HG BML L>KB:E MK:GLFBM EBG> 15 1A> ;RM>L L>GlI
;R MA> *:>L MKH HG 15 <:G ;> K>LIHGL>L MH <HFF:G=L MA:M K>JN>LM BG?HKF:MBHG HK :G :K;BMK:KR LMK>
H? =:M: MA:M MA> *:>LMKH BL K><>BOBG@ ?KHF : <HFINM>K OB: MA> 20 IHKM :G= I.LLBG@ HG =>I>G=B!
HG PAB<A 0>KB:E *H=> MA> *:>LMKH BL BG &? RHN :K>G_M BGM>K>LM>= BG K><>BOBG@ 11) L>KB:E ;RM>
*>LMKH RHN <:G E>:0> MA> 15 EBG> =BL<HGG><M>=

1A> L>KB:E BGM>K?asylhronous F>:GBG@ MA:M MA> L>G=>K :G= K><>BO>K >:<A BG=>|>G=>GMER MBF>
MA> L>KB:E ;BML LRG<AKHGHNL 11) L>KB:E BL :O:BE:;;E> :L A:K=P:K> FH=NE>LL< EEF 2R
FB<KH<HGMKHEE>KL LRG<AKHGHNL L>KB:E HNMINM <:G :ELH ;> [;BM ;:G@>=" ;R : LM:G=:K= =B@BM:E HNN
NG=>K LH?MP:K> <HGMKHE

1A> =M: ?HKF:M BL =M: ;BML HG> LMHI ;BM PBMA BABKKBEBIRH?M>G >QIK>LL8N:11 1A>
=B:@K:F ;>EHP =>IB<ML : MRIB<:E :LRG<AKHGHNL GHG BGO>KM>= 11) L>KB:E ;RM>

0>KB:E &GM>K?:<> -@> H?



-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

LSB MSB
y 10011010
cC

ov UL UL

il 25 ey
start bit stop bit

Diagram of a non-inverted TTL serial byte.

GHG BGO>KM>= 11) L>KB:E EBG> A:L : =>?:NEM GHG :<MBO> LM:M> H? AB@A MK:GLFBMM>= ;RM> ;>@E
: LBG@E> EHP ]LM:KM ;BM* ?HEEHP>= ;R MA> ;BML H? MA> ;RM> E>.LM LB@GB?B<:GM ;BM )0 ?BKLM )
K> MK:GLFBMM>= L AB@A 3 :G=EH@B<:E S>KHL :K> MK:GLFBMBVIRPAR<EHER. PAR MABL ?HKF:M
BL K>?>KK>= MH :L |GHG BGO>KM>=" L>KB:E 1A> ;RM> BL M>KFBG:M>= ;R : ]LMHI ;BM* PAB<A BL MA> EE
AB@A ?HK :M E>.LM HG> ;BM MBF> ><:NL> >:<A ;RM> K>JNBK>L : LM:KM ;BM =:M: ;BML :G=: LMHI ;BM >:
:RM> M:D>L ;BM MBF>L MH MK:GLFBM LH MA> ?:LM>LM IHLLB;E> =:M: K:M> BG ;RM>L [>K L><HG= BL MA:
K:M> =BOB=>= ;R M>G M MA> *>ENQEHFNF ;:N= K:M> H? ;BML I>K L><HG= MA> F:QBFNF
K>:EBS:;E> =:M: K:M> PBMA : LM:KM ;BM <HFBG@ BFF>=B:M>ER :?M>K MABNIK#<BMBB@ ;RM>_
‘RM>L I>K L><HG=

4A>G>0>K <HGG><MBG@ =>0B<>L K>F>F;>K MH PBK> MA> @ KHBHS=G INNHE MAMK

>:<A =>0B<> BL IKHI>KER IHP>K>= 2GIHP>K>= =>0B<>L PBMA : 11) L>KB:E IHKM <:G MNKG HG

HK I:KMB:EER HG =K:PBG@ IHP>K ?KHF MA> L>KB:E EBG> PAB<A F>.GL MA:M >QMK: <:K> FNLM ;>
M:D>G PA>G MNKGBG@ IRPSK H&G MH K>L>M MA> =>0B<>L

5.c. Command Protocols

6HN <:G <HGMKHE MA> *:>LMKH ;R BLLNBG@ L>KB:E <HFF:G=L

&? RHNK *:>LMKE-KB:E FH=> BL |21 =>M><M ;:N= K:M>"* RHN FNLM ?BKLM L>G= BM MA> ;:N= K:M> BG=B<:MBH
' RM>0XAA HG MA> /5 EBG> ;>?HK> L>G=BG@ :GR <HFF:G=L 1A> Q ;:N=K:M>BG=B<:MBHG ;RM> <:G ;>
MA> ?BKLM ;RM> H? : -HEHEN IKHMH<HE <HFF:G=

1A> *>LMKH L>KB:E <HFF:G= IKHMH<HE BL LBFBE:K MH MA:M H? HMA>K -HEHEN IKH=N<ML HFFNGB<:M
:<AB>0>= ;R L>G=BG@ <HFF:G= |:<D>ML <HGLBLMBG@ H? : LBG@E> <HFF:G= ;RM> ?HEEHP>= ;R :GR =N
;RM>L MA:M <HFF:G= K>JNBK>L HFF:G=;RM>L :EP:RL A:O> MA>BK FHLM LB@GB?B<:GM ;BML L>M |

HK Q [Q## BG A>Q PABE> =:M: ;RM>L :EP:RL A:0O> MA>BK FHLM LB@GB?B<:GM ;BML <E>K>= [ HK
Q [Q#BG A>Q 1ABL F>:GL MA:M >:<A =:M: ;RM> <:G HGER MK:GLFBM L>0>G ;BML H? BG?HKF:MBHG 1A:
HGER >Q<>IMBHG MH MABL BL MA> *BGB 00 <HFF:G= PA>K> MA> =:M: ;RM>L <:G A:O0> :GR O:EN> ?KHF N

0>KB:E &GM>K?:<> -@> H?



-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

1A> *:>LMKH K>LIHG=L MH MAK>> LN; IKHMH<HEL

Compact Protocol

1ABL BL MA> LBFIE>K :G= FHK> <HFI:<M H? MA> MPH IKHMH<HEL BM BL MA> IKHMH<HE RHN LAHNE= NL
*>LMKH BL MA> HGER =>0B<> <HGG><M>= MH RHNK L>KB:E EBG> 1A> *>LMKH <HFI:<M IKHMH<HE <H¥
I:<D>M BL LBFIER

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

#HK >Q:FIE> B? P> P.GM MH L>M MA> M:K@>M H? L>KOH MH YL P> <HNE= L>G= MA> ?HEEHPBG@
L>IN>G<>

BG A>@x84, 0x00, 0x70, Ox2E
BG =><BF:E32, 0, 112, 46

1A> ;RM> Q BL MA> 0>M@>M <HFF:G= MA> ?BKLM =:M: ;RM> Q BL MA> L>KOB-GMA>E:LM
MPH =:M: ;RM>L <HGM:BG MA> M:K@>M BG NGBML H? JN:KM>K FB<KHL><HG=L

Pololu Protocol

1ABL IKHMH<HE BL <HFI:MB;E> PBMA MA> L>KB:E IKHMH<HE NL>= ;R HNK HMA>K L>KB:E FHMHK :G= L>KOH <
L LN<A RHN <:G =BLR <A:BG : *>LMKH HG : LBG@E> L>KB:E EBG> :EHG@ PBMA HNK HMA>K L>KB:E <HG
BG<EN=BG@ :==BMBHG:E *:>LMKHL :G= NLBG@ MABL IKHMH<HE L>G= <HFF:G=L LI><B?B<:EER MH MA:
*>LMKH PBMAHNM <HG?NLBG@ MA> HMA>K =>0B<>L HG MA> EBG>

1H NL> MA> -HEHEN IKHMH<HE RHN MK:GLFBM Q BG =><BF:E L MA> ?BKLM <HFF:G= ;RM> ?HEEHP:
‘R : I>0B<> +NF;>K =:M: ;RM> 1A> =>?:NEM [I>0B<> +NF;>K ?HK MA> *>LMKENBL MABL BL :
<HG?B@NK:MBHG [:K:F>M>K RHN <:G <A:G@> GR *:>LMKH HG MA> EBG> PAHL> =>0B<> GNF;>K F:M<A:
MA> LI><B?B>= =>0B<> GNF;>K :<<>IML MA> <HFF:G= MA:M ?HEEHPL :EE HMA>K -HEHEN =>0B<>L B@Gt+
<HFF:G= 1A> K>F:BGBG@ ;RM>L BG MA> <HFF:G= |:<D>M :K> MA> L:F> :L MA> <HFI:<M IKHMH<HE
<HFF:G=:<D>M RHN PHNE= L>G= PBMA HG>DKRGBRIA> <HF|:<M IKHMH<HE <HFF:G= :RM> BL GHP

:=:M: :RM> ?HK MA> <HFF:G= Q :G=A>G<gnust have its most significant bit cleared 1A>K>?HK>

MA> <HFF:G= |:<D>M BL

O0xAA, device number byte, command byte  with MSB cleared , any necessary data
bytes

#HK >Q:FIE> B? P> P:GM MH L>M MA> M:K@>M H? L>KOH MH YL ?HK : *:>LMKH PBMA =>0B<> GNF;>K
P> <HNE= L>G= MA> ?HEEHPBG@ ;RM> L>IN>G<>

0>KB:E &GM>K?:<> -@> H?



-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

BG A>Q@xAA, 0x0C, 0x04, 0x00, 0x70, Ox2E
BG =><BF:E70, 12, 4, 0, 112, 46

+HM>MA:M Q BL MA><HFF:G= Q PBMA BML FHLM LB@GB?B<:GM ;BM <E>:K>=

Mini SSC Protocol

1A> *:>LMKH :ELH K>LIHG=L MH MA> IKHMH<HE NL>= ;R MA> *BGB 00 L>KO&BtHIGNMWIHETIEKEEHPL

RHN MH <HGMKHE NI MR>K=B®1 L>KOHL ;R <A:BGBG@ FNEMBIE> L>KOH <HGNMKWEEHKR MIDE@>MA>K
MAK>> L>KB:E ;RM>L MH L>M MA> M:K@>M H? HG> L>KOH LH MABL IKHMH<HE BL @HH= B? RHN G>>= |\
<HFF:G=L K:IB=ERLA> *BGB 00 IKHMH<HE BL MH MK:GLFBM Q## BG =><BF.E :L MA> ?BKLM <HFF:G=
:RM> ?HEEHP>= ;R : L>KOH GNF;>K ;RM> :G= MA>G MA> ;BM L>KOH M:K@>M ;RM> 1A>K>?HK> MA> <HFF
I:<D>M BL

OxFF, servo number byte, servo target byte

#HK >Q:FIE> B? P> P:GM>= MH L>M MA> M:K@>M H? L>KOH MH BML <HG?B@NK:E> G>NMK:E IHLBMBH(
L>G= MA> ?HEEHPBG@ ;RM> L>IN>G<>

BG A>@xFF, 0x00, Ox7F
BG =><BF:B55, 0, 127

1A> *>LMKH <:G ;> <HG?B@NK>= MH K>LIHG= MH :GR <HGMB@NHNL ;EH<D H? *BGB 00 L>KOH GNF;>KL 7l
MH

1A> *>LMKH B=>GMB?B>L MA> -HEHEN HFI:<M :G=*BGB 00 IKHMH<HEL HG MA> ?ER RHN =H GHM G>>= M|
: <HG?B@NK:MBHG [:K:F>M>K MH B=>GMB?R PAB<A IKHMH<HE RHN :K> NLBG@ :G= RHN <:G ?K>>ER FBQ «
BG MA> MAK>> IKHMH<HEL

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

#HK <>KM:BG :IIEB<:MBHGL O>KB?RBG@ MA> BGM>@KBMR H? MA> =:M: RHN :K> L>G=BG@ :G= K><>BOB!
BFIHKM:GM ><:NL>H? MABL MA> *:>LMKH A:L HIMBHG:E ;BM <R<EB< K>=NG=:G<R <A><DBG@ PAB<ABL L
MH : <A><DLNF ;NM FHK> KH;NLM :L BM <:G =>M><M >KKHKL MAMM<RHNEE>SBIMNF? LN<A L :G

>QMK: S>KH ;RM> HK ;RM>L HNM H? HK=>K

R<EB< K>=NG=:G<R <A><DBG@ <:G ;> >G:;;E>= ;R <A><DBG@ MA> ]'G:;;E> /" <A><D;HQ BG MA> ]0>KB:E
0>MMBG@L" M:; H? MA> *:>LMKH HGMKHE >GM>K :IIEB<:MBHG &G / FH=> MA> *:>LMKH >QI><ML :G >QN
;RM> MH ;> :==>= HGMH MA> >G= H? >0>KR <HFF:G= :<D>M >Q<>IM *BGB 00 <HFF.G= I:<D>ML 1A>

FHLM LB@GB?B<:GM ;BM H? MABL ;RM> FNLM ;> <E>:K>= :G= MA> L>0>G E>.LM LB@GB?B<:GM ;BML FNLM
/| ?HK MA:M |:<D>M &? MABL / ;RM> BL BG<HKK><M MA> *>LMKH RBEECRY &by :BM BG

MA> >KKHK K>@BLM>K :G= B@GHK> MA> <HFF:G= 1A> het MKB=H*L;RM> MH MA> =:M: BM

0>KB:E &GM>K?:<> -@> H?



-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

MK:GLFBML BG K>LIHGL> MH L>KB:E <HFF:G=L

=>M:BE>= :<<HNGM H? AHP <R<EB< K>=NG=:G<R <A><DBG@ PHKDL BL ;>RHG= MA> L<HI> H? MABL =H<NF>|
RHN <:G ?BG=: P>.EMA H? BG?HKF:MBWKBPedBG@p://en.wikipedia.org/wiki/Cyclic_redundancy_check]
1A> |/ <HFINM:MBHG BL ;:;LB<:EER : <:KKRE>LL EHG@ =BOBLBHG H? : / JIHERGHFB:E® Q BGMH RHNK
F>LL:@> >QIK>LL>= ;L : <HGMBGNHNL LMK>:F H? ;BML PA>K> :EE RHN <:K> ;;HNM BL MA> K>F:BG=>K
*>LMKH NL>L / PAB<A F>.GL BM NL>L :G ;BM IHERGHFB:E :G= L : K>LNEM IKH=N<>L : ;BM
K>F:BG=>KABL K>F:BG=>K BL MA> EHP>K :BML H? MA> / :RM> RHN M:<D HGMH MA> >G= H? RHNK <HFF:G
I:<D>ML

1A> |/ BFIE>F>GM>= HG MA> *>LMKH BL MA> L:F> L MA> HG> HG@kMA>

[https://www .pololu.com/product/1392] :G= qik [https:/iwww .pololu.com/product/l 110] FHMHK

<HGMKHEE>K ;RKI=BRKHF MA:M HGTRI&X% [https://www .pololu.com/product/777] FHMHK
<HGMKHEESKM>:= H? ;>BG@ =HG> *0 ?BKLM MA> <HFINM:MBHG BL I>K?HKF>= )0 ?BKLM MH
F:M<A MA> HK=>K BG PAB<A MA> ;BML :K> MK:GLFBMM>= HO>K MA> L>KB:E EBG> &G LM:G=:K= ;B
GHM:MBHG MA> GNF;>K Q BL PKBMM>G :L %HPM2>K;BML :K> MK:GLFBMM>=

BG MABL HK=>K LH P> PBEE PKBM> BM L MH <:KKR HNM MA>
<HFINM:MBHG ;>EHP

1A> | E@HKBMAF BL :L ?HEEHPL

"QIK>LL RHNK ;BM / [IHERGHFB:E :G=F>LL:@> BG ;BGQKRBKLM 1A> IHERGHRRH
BL PKBMM>1®U01001

== S>KHL MH MA> >G=H? RHNK F>LL:@>

4 KBM> RHNK / IHERGHFB:E NG=>KG>:MA MA> F>LL:@> LH MA:M MA>)0 H? RHNK |
=BK><MER ;>EHP MA>)0 H? RHNK F>LL:@>

&? MA>)0 H? RHNK / BL :EB@G>= NG=>K: 5,/MA> / PBMA MA> F>LL:@> MH (
G>P F>LL:@> B? MA>)0 H? RHNK / BL:EB@G>=NG=>K: =H GHMABG@

0AB?M RHNK / KB@AM HG> ;BM &? :EE ;BML H? RHNK / IHERGHFB:E LMBEE EB
F>LL:@>;BML @H ;:<D MH LM>|

4A:M L E>?M H? RHNK F>LL:@> BL GHP RHNK /  K>LNEM MK:GLFBM MA>L> L>0>G ;B
;RM> PA>G M:EDBG@ MH MA> *:>LMKH PBMA / >G:;E>=

&? RHN A:O> G>0>K >G<HNGM>K>= /L ;>?HK> MABL IKH;:;ER LHNG=L : EHM FHK> <HFIEB<:M>= MA:G BM K>
BL 1A> ?HEEHPBG@ >Q:FIE> LAHPL MA:M MA> / <:E<NE:MBHG BIB&NEAVMVIAN #B8%> >Q:FIE> P>
PBEE NL>: MPH ;RM> L>JN>8383, 0x01

Steps 1 & 2 (write as binary, least significant bit first,

0>KB:E &GM>K?:<> -@> H?
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-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

add 7 zeros to the end of the message):

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

Steps 3, 4, & 5:
10001001)11000001100000000000000
XOR100012O0O0L[|[[ITIITIIIIT]
--------------- [ELEEETTETETT
_ 1001000 [[[II[ITIIII
shift =--->10002002[|[|[I[IIII]]]
[EPCEETETETTLL
11000000 [[[[|[lII]
10002001 [[[[[I[II]
RN ERY
10010010[[[[[IIII]
10001001'””Wh¥h|”
11011000](]|[]]]]
10001001([[]]]]
[T
101000107(|]]]]
10001001([]]]]
[T1]]1
10101100]]]
10001001]]]
[[]1
10010100]]
10001001]]
[
1110100=0x17

OH MA> ?NEE <HFF:G= :<D>M P> PHNE= L>G= PBMA / >G:;BE»8BL0x01, 0x17

5.e. Serial Servo Commands

1A> *>LMKH A.L L>O>K:E L>KB:E <HFF.G=L ?HK L>MMBG@ MA> M:K@>M H? : <A:GG>E @>MMBG@ BM
IHLBMBHG :G=L>MMBG@ BML LI>>= :G= :<<>E>K:MBHG EBFBML

Set Target (Pololu/Compact protocol)

HFI:<M IKHMH<HBx84, channel number , target low bits, target high bits

-HEHEN IKHMH&X¥A, device number , 0x04, channel number , target low bits, target high bits

1A> EHP>K ;BML H? MA> MABK= =:M: ;RM> K>IK>L>GM ;BML [ H? MA> M:K@>M MA>EHP>K ;BML PABE> M
;BML H? MA> ?HNKMA =:M: ;RM> K>IK>L>GM ;BML [ H? MA> M:K@>M 1A>M:K@>M BL : GHG G>@:MBO> BGI

&? MA> <A:GG>E BL <HG?B@NK>=:L : L>KOH MA>G MA> M:K@>M K>IK>L>GML MA> INEL> PB=MA MH MK:G
H? JN:KM>K FB<KHL><HG=L M:K@>M O:EN>H? M>EEL MA> *:>LMKH MH LMHI L>G=BG@ INEL>L MH MA> L>

&? MA> <A:GG>E BL <HG?B@NK>=:L : =B@BM:E HNMINM O:EN>L E>LL MA:G  M>EE MA> *:>LMKH MH =KB
EHPPABE> O:EN>L H? HK @K>:M>K M>EE MA> *:>LMKH MH =KBO> MA> EBG> AB@A

#HK >Q:FIE> B? <A:GG>E BL <HG?B@NK>=:L : L>KOH :G= RHN P:GM MH L>M B¥IL M\:K@>M MH
BG ;BG:KR RHN <HNE= L>G= MA> ?HEEHPBG@ ;RM> L>IN>G<>
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-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

BG ;BG:KR

BGA>X>Q Q Q Q Q©
BG =><BF:E

%>K> BL LHF> >Q:FIE> <H=> MA:M PBEE @>G>K:M> MA> <HKK><M L>KB:E ;RM>L @BO>G :G BGM>@>K ]
MA:M AHE=L MA> <A:GG>E GI&-BBM>@>K |M:K@>M" MA:M AHE=L MA> =>LBK>= M:K@>M BG NGBML H? .
FB<KHL><HG=L B? MABL BL : L>KOH <A:GG>E :G=:G :KK:R <:EE>= L>KB:E RM>L

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

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

serialBytes[2] = target & Ox7F; /I Second byte holds the lower 7 bits of target.
serialBytes[3] = (target >> 7) & OX7F; /I Third data byte holds the bits 7-13 of target.

*GR L>KOH <HGMKHE :IIEB<:MBHGL =H GHM G>>= JN:KM>K FB<KHL><HG= M:K@>M K>LHENMBHG &2
. LAHKM>K :G= EHP>K K>LHENMBHG L>M H? <HFF:G=L ?HK L>MMBG@ MA> M:K@>M RHN <:G NL> MA>
<HFF:G= ;>EHP

Set Target (Mini SSC protocol)
*BGB 00 IKHMH<HIFF, channel address, 8-bit target

1ABL <HFF:G= L>ML MA> M:K@>M H? : <A:GG>E MH : O:EN> LI><B?B>= ;R :G ;BM M:K@>M O:EN> ?KHF
1A> ;BM M:K@>M O:EN> BL <HGO>KM>= MH : ?NE&igel HERNABHEHK=BG@ Mianda>G=

neutral L>MMBG@L LMHK>= HG MA> *:>LMKH ?HK MA:M <A:GGGE ;BMMBM&HER? <HKK>LIHG=L

MH MA> G>NMK:E L>MMBG@ ?HK MA:M <A:GG>E PABE> HK <HKK>LIHG= MH MA> G>NMK:E L>MMBG@

MA> K:G@> L>MMBG@ 1A>L> L>MMBG@L <:G ;> NL>?NE ?HK <:EB;K:MBG@ FHMBHG PBMAHNM <A:G@BG

L>G=BG@ L>KB:E <HFF:G=L

1A> <A:GG>E :==K>LL BL : O:EN> BG MA> K:G@> [ R =>?:NEM MA> <A:GG>E :==K>LL BL >JN:E MH MA>
<A:GG>E GNF;>KH BM LAHNE= ;> ?KHF MHH :EEHP FNEMBIE> *:>LMKHL MH ;> <HGMKHEE>= HG MA> L:F>
L>KB:E EBG> L>M MA> *BGBIOtM,PK:F>M>K MAE=85GM O:EN>L ?HK >:<A *:>LMKH 1A>*BGBI0OM?

BL :==>= MH MA> <A:GG>E GNF;>K MH <HFINM> MA> <HKK><M <A:GG>E :==K>LL MH NL> PBMA MABL <HFF
#HK >Q:FIE> : *B<KH *:>LMKH <A:GG>E L>KOH <HGMKHEE>K PBMA ?tBG&BHD ,PBEE H;>R *BGB

00 <HFF:G=L PAHL> :==K>LL BL PBMABG [

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

HFI:<M IKHMH<HBx9F, number of targets, first channel number |, first target low bits, first target
high bits, second target low bits, second target high bits, E

-HEHEN IKHMH3MA, device number , Ox1F, number of targets, first channel number | first target
low bits, first target high bits, second target low bits, second target high bits, E

1ABL <HFF:G= LBFNEM:G>HNLER L>ML MA> M:K@>ML ?HK : <HGMB@NHNL ;EH<D H? <A:GG>EL 1A> ?B
LI><B?B>L AHP F:GR <A:GG>EL :K> BG MA> <HGMB@NHNL ;EH<D MABL BL MA> GNF;>K H? M:K@>M O:EN>|

0>KB:E &GM>K?:<> -@> H?



-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

G>>= MH L>G= 1A> L><HG= ;RM> LI><B?B>L MA> EHP>LM <A:GG>E GNF;>K BG MA> ;EH<D 1A> LN;L>JN>
;RM>L <HGM:BG MA> M:K@>M O:EN>L ?HK >:<A H? MA> <A:GG>EL BG HK=>K BGIMAGG=E>GNF;>K
?HKF:M L MA> 0>M@>M <HFF.G= ;;HO> #HK >Q:FIE> MH L>M <A:GG>E WNMHG=HRA.:GG>E MH

G>NMK:E RHN PHNE=L>G= MA> ?HEEHPBG@ ;RM>L

Q# Q Q Q Q Q Q"

1A> 0>M *NEMBIB@>ML <HFF:G= :EEHPL AB@A LI>>= NI=:M>L MH RHNK *:>LMKH PAB<A BL >LI><B:EER
NL>?NE PA>G <HGMKHEEBG@ : E:K@> GNF;>K H? L>KOHL BG : <A:BG>= <HG?B@NK:MBHG #HK >Q:FIE> |
-HEHEN IKHMH<HE :MD;IL L>G=BG@ MA> 0>M *NEMBIEML <HFF:G= E>ML RHN L>M MA> M:K@>ML H?
L>KOHL BG FL PABE>L>G=BG@ BG=BOB=NK@®>M ¢HFF:G=L PHNE=M:D> FL

Set Speed

HFI:<M IKHMH<HBx87, channel number , speed low bits, speed high bits
-HEHEN IKHMH&}HA, device number , 0x07, channel number , speed low bits, speed high bits

1ABL <HFF:G= EBFBML ddéed :M PAB<A : L>KOH <A:GGHEIMINM O:EN> <A:G@>L 1A> LI>>= EBFBM

BL @BO>G BG NGBML &? FL >Q<>IM BG LI><B:E <:L>L LSection 4.b #HK >Q:FIE> MA>

<HFF.G= Q Q Q Q L>ML MA> LI>>= H? L>KOH <A:GG>E MH : O:EN> H? PAB<A
<HKK>LIHG=L MH : LI>>= H?eL FL 4A:M MABL F>:GL BL MA:M B? RHN BeGFarget <HFF:G=

MH :=CNLM MA> M:K@>M ?KHF EIRMH eL BM PBEE M:D¥L MH F:D> MA:M :=CNLMF>GM

LI>>=H? F:D>L MA> LI>>= NGEBFBM>= 0>MMB@@t MA><A:GG>E MA:M A.L : LI>>= H? :G=:G
<<>E>KIMBHG PBEE BFF>=BM=ERVA> <A:AQxdsition +HM> MA:M MA> :<MN:E LI>>=:M PAB<A RHNK
L>KOH FHO>L BL :ELH EBFBM>= ;R MA> =>LB@G H? MA> L>KOH BML>E? MA> LNIIER OHEM:@> :G=F><A:GB
MABL I:K:F>M>K PBEE GHM A>ElI RHNK L>KOH @H ?:LM>K MA:G PA:M BM BL IARLB<:EER <:I;;E> H?

M MA> FBGBFNF LI>>= L>MMBG@ H? MA>L>KOH HNMINM M:D>L L><HG=L MH RHO> ?KHF MH
1A> LI>>= L>MMBG@ A:L GHMHG <A:GG>EL <HG?B@NK>=:L BGINML HK =B@BM:E HNMINML

Set Acceleration

HFI:<M IKHMH<HBx89, channel number , acceleration low bits, acceleration high bits
-HEHEN IKHMH3stAA, device number , 0x09, channel number , acceleration low bits, acceleration
high bits

1ABL <HFF:G= EBFBML adéeteration H? : L>KOH <A:GG>HNMINM 1A> :<<>E>K:MBHG EBFBM BL : O:EN>
?KHF MH BG NGBML H?eL FL FL >Q<>IM BG LI><B:E <:L>L LSection4.b O:EN>

H? <HKK>LIHG=L MH GH :<<>E>K:MBHG EBFBM G :<<>E>K:MBHG EBFBM <:NL>L MA> LI>>= H? : L>KOH Mt
K:FI NI NGMBE BM K>:<A>L MA> F:QBFNF LI>>= MA>G MH K:Fl =HPGog@itiBG ILIKH:<A>L target

K>LNEMBG@ BG : K>E:MBO>ER LFHHMA FHMBHG ?KHF HGIBMB G NHKGHBWSG= LI>>= EBFBML

HGER : ?>P M:K@>M L>MMBG@L :K> K>JNBK>= MH F:D> G:MNK:E EHHDBG@ FHMBHGL MA:M PHNE= HMA>}

0>KB:E &GM>K?:<> -@> H?



-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

<HFIEB<:M>= MH IKH=N<>

M MA> FBGBFNF :<<>E>K:MBHG L>MMBG@ H? MA> L>KOH HNMINM M:D>L ;;HNM L><HG=L MH FHO> LFI
?KHF : M:K@>M HR MH : M:K@>M HR

1A> <<>E>K:MBHG L>MMBG @ ABHEX<A:GG>EL <HG?B@NK>=:L BGINML HK =B@BM:E HNMINML

Set PWM (Mini Maestro 12, 18, and 24 only)

HFI:<M IKHMH<HBX8A, on time low bits, on time high bits, period low bits, period high bits
-HEHEN IKHMH3¥A, device number , 0X0A, on time low bits, on time high bits, period low bits,
period high bits

1ABL <HFF:G= L>ML MA> -4* HNMINM MH MA> LI><B?B>= HG MBF> :G= |>KBH= BE&LNGBAVG1?

MBF> :G= I>KBH= :K> ;HMA >G<H=>= PBMA ;BML I>K ;RM> BG MA> L:F> P:R :.L MA> M:K@>M BG <HFF:G= Q
HO> #HK FHK> BG?HKF:MBHG HG -4* Section 4.a 1A> -4* HNMINM BL GHM :O:BE:;E> HG MA> *B<KH
*>LMKH

Get Position

HFI:<M IKHMH<HBx90, channel number
-HEHEN IKHMH}MA, device number , 0x10, channel number
/>LIHGL> IHLBMBHG EHP ;BML IHLBMBHG AB@A :;BML

1ABL <HFF:G= :EEHPL MA> =>0B<> <HFFNGB<:MBG@ PBMA MA> *:>LMpositidH QEN>MAR :
<A:GG>E 1A>|HLBMBHG BL L>GM :L : MPH ;RM> K>LIHGL> BFF>=B:M>ER :?M>K MA> <HFF:G= BL K><>BO>=

&? MA> LI><B?B>= <A:GG>E BL <HG?B@NK>=:L : L>KOH MABL IHLBMBHG O:EN> K>IK>L>GML MA> <NKK>GN
MA:M MA> *>LMKH BL MK:GLFBMMBG@ HG MA> <A:GG>E?X3AE>HFBEQIHAOBERL <HFF:G=L
LI>>=:G=:<<>E>K:MBHG EBFBML HK L<KBIML KNGGBG@ HG MA> *:>LMKH

&? MA> <A:GG>E BL <HG?B@NK>= :L : =B@BM:E HNMINM : IHLBMBHG O:EN> E>LL MA:G F>:GL MA> *:>
BL =KBOBG@ MA> HR&BEEHRHLBMBHG O:EN> H?  HK @K>:M>K F>:GL MA> *:>LMKH BL =KBOBG@ MA> EE
AB@A

&? MA> <A:GG>E BL <HG?B@NK>=:L :G BGINM MA> I[HLBMBHG K>IK>L>GML MA> OHEM:@> F>:LNK>= HG M/
1A> BGINML HG <A:GG>ELK> :G:EH@ MA>BK O:EN>L K:G@> ?KHF MH K>IK>L>GMBG@ OHEM:@>L ?KHF
MH 3 1A>BGINML HG <A:GG>EL [ :K>=B@BM:E MA>BK O:EN>L :K>>BMA>K >Q:<MER HK >Q:<MER

+HM> MAIM MA> ?HKF:MMBG@ H? MA> IHLBMBHG BG?MABRKHFRIB= MBR@>M LI>>= :<<>E>K:MBHG
2HKF:MMBG@ BG MA> HMA>K <HFF:G=L 0BG<> MA>K> BL GH K>LMKB<MBHG HG MA> AB@A :BM MA> IHLBM
'L : LM:G=:K= EBMME> >G=B:G MPH ;RM> NGLB@G#< BEME®>KHLBMBHG H?  <HKK>LIHG=L MH
‘K>LIHGL> Q  Q

0>KB:E &GM>K?:<> -@> H?



-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

+HM> MA:M MA> IHLBMBHG O:EN> K>MNKG>= ;R MABL <HFF:G= BL >JN:E MH ?HNK MBF>L MA> GNF;>K =BL
MA> -HLBMBHG ;HQ BG MA> OM:MNL M:; H? MA> *:>LMKH HGMKHE >GM>K

Get Moving State (Mini Maestro 12, 18, and 24 only)

HFI:<M IKHMH<HBx93
-HEHEN IKHMHA, device number , 0x13
[>LIHGL> Q B? GH L>KOHL :K>FHOBG@ Q B?L>KOHL :K>FHOBG@

1ABL <HFF:G= BL NL>= MH =>M>KFBG> PA>MA>K MA> L>KOH HNMINML A:0> K>:<A>= MA>BK M:K@>ML
LMBEE <A:G@BG@ :G= PBEE K>MNKG L EHG@ :L MA>K> BL :M E>:LM HG> L>KOH MA:M BL EBFBM>= ;|
:<<>E>K:MBHG L>MMBG@ LMBEE FHOBG@ 2LBG@ MABL <HFF:G= MKH@>MAHEPEMARHN-QEM 1
BGBMB:M> L>0O>K:E L>KOH FHO>F>GML :G= P:BM ?HK :EE MA> FHO>F>GML MH ?BGBLA ;>?HK> FHOBG@ HC
LM>| H? RHNK IKH@K:F

1A> $>M *HOBG@ OM:M> <HFF:G= HGER PHKDL HG MA> *BGB *>LMKHL 1A> *B<KH *:>LMKH <A:GG>E
<HGMKHEE>K BFIE>F>GML MA> <HFF:G= ;NM BM AL : ;N@ MA:M <HNE= F:D> MABL <HFF:G= K>MNKG P/
BM LAHNE= K>MNKG  1A> ;N@ =H>2>QWNIAZ $"19*3&+$901 1" <HFF:G= BG MA> L<KBIMBG@
E:G@N:@> :G= BM =H>L GBM:MA> *BGB *:>LMKHL 1A>K>?HK> P> =H GHM K><HFF>G= NLBG@ MABL
<HFF:G= HG : *B<KH *>LMKH &GLM>:= :L : PHKD:KHNG= RHN <HNE= EH:= MA> ?HEEHPBG@ L<KBIM HGMH
*B<KH *:>LMKH

sub wait_for_movement_to_end
begin get_moving_state  while repeat
quit

1ABL L<KBIM EHHIL NGMBE $"19*,3&+$B0HK>MNKGL HN <:G NL> MA> ]/>LM:KM 0<KBIM :M ON;KHNMBG>"
L>KB:E <HFF:G= MH LM:KM MA> L<KBIM :G= MA> 1$>M 0<KBIM OM:MNL" L>KB:E <HFF:G= MH <A><D PA>MA>
LMBEE KNGGBG@ 1A>L> <HFF:G=L :K> =H<NBeGlitn-58G &? RHN LM:KM MA> L<KBIM :G= MA>G P:BM ?HK
BM MH LMHI KNGGBG@ BM PBEE F>:G MA:M MA> L>KOHL A:O> LMHII>= FHOBG@

Get Errors

HFI:<M IKHMH<HBxA1
-HEHEN IKHMHSMA, device number , 0x21
/[>LIHGL> >KKHK ;BML >KKHK ;BML

2L> MABL <HFF.G= MH >Q:FBG> MA> >KKHKL MA:M MA> *:>L MKH ASé&ctisMAdVIEBLML MA> LI><B?B<

>KKHKL MA:M <:G ;> =>M><M>= ;R MA> *>LMKH 1A> >KKHK K>@BLM>K BL L>GM :L : MPH ;RM> K>LI}
BFF>=B:M>ER :?M>K MA> <HFF:G= BL K><>BO>= MA>G :EE MA> >KKHK ;BML :K> <E>:K>= #HK FHLM :lIEB<:
NLBG@ L>KB:E <HGMKHE BM BL : @HH= B=>: MH <A><D >KKHKL <HGMBGNHNLER :G= M:D> :IIKHIKB:M> :<M
H<<NK

0>KB:E &GM>K?:<> -@> H?
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Go Home

HFIl:<M IKHMH<HBXxA2
-HEHEN IKHMH:¥A, device number , 0x22

1ABL <HFF:G= L>G=L :EE L>KOHL :G= HNMINML MH MA>BK AHF> IHLBMBHGL CNLM :L B? :G >KKHK A:= H<<
#HK L>KOHL :G= HNMINML L>M MH J&@GHK>" MA> IHLBMBHG PBEE ;> NG<A:G@>=

Note: #HK L>KOHL F:KD>= 7 B? RHN >Q><NBét Target <HFF:G= BFF>=B:M>ER :?M>K

Go Home BM PBEE :lI>:K MA:M MA> L>KOH BL GHM H;>RBG@ LI>>= :G= :<<>E>K:MBHG EBFBML &(
?:<M :L LHHG :L MA> L>KOH BL MNK@A> K2LMKH A:L GH P:R H? DGHPBG@ PA>K> BM BL

LH BM PBEE BFF>=B:M>ER FHO> MH :GR G>P M:K@>M ON;L>JN>GM M:K@>M <HFF:G=L PBEE ?NG<N
GHKF:EER

5.f. Serial Script Commands
1A> *>LMKH A:L L>0>K:E L>KB:E <HFF:G=L ?HK <HGMKHEEBG@ MA> >Q><NMBHG H? MA> NL>K L<KBIM

Stop Script

HFIl:<M IKHMH<HBxA4
-HEHEN IKHMH:A, device number , 0x24

1ABL <HFF:G= <:NL>L MA> L<KBIM MH LMHI B? BM BL <NKK>GMER KNGGBG@

Restart Script at Subroutine

HFI:<M IKHMH<HBXxA7, subroutine number
-HEHEN IKHMH}A, device number , 0x27, subroutine number

1ABL <HFF:G= LM:KML MA> L<KBIM KNGGBG@ :M : EH<:MBHG LI><B?B>= ;R MA> LN;KHNMBG> GNF;>K :K(
1A> LN;KHNMBG>L :K> GNF;>K>= BG MA> HK=>K MA>R :K> =>?BG>= BG RHNK L<KBIM LM:KMBG@ PBMA ?
LN;KHNMBG> 1A> ?BKLM LN;KHNMBG> BL L>GM L Q ?HK MABL <HFF:G= MA> L><#G2BG=Q >M< 1
MA> GNF;>K ?HK : [ KMB<NE:K LN;KHNMBG> <EB<MHMBEIZ3 H=>Z" ;NMMHG :G= EHHD :M MA> EBLM

;>EHP ON;KHNMBG>L NL>= MABL P:R LAHNE= GHM >G= PBMA MA> ["12/+ <HFF:G= LBG<> MA>K> BL GH IE:<>
MH K>MNKG MH\ BGLM>:= MA>R LAHNE= <HGM:BG BG?BGBM> EHHIL HK >G= PBMA : .2&1 <HFF:G=

Restart Script at Subroutine with Parameter

HFI:<M IKHMH<HBXA8, subroutine number , parameter low bits, parameter high bits
-HEHEN IKHMHA, device number , 0x28, subroutine number , parameter low bits, parameter
high bits

1ABL <HFF:G= BL CNLM EBD> MA> />LM:KM 0<KBIM :M ON;KHNMBG> <HFF:G= >Q<>IM BM EH:=L : :KiIF>M>K H

0>KB:E &GM>K?:<> -@> H?



-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

MA> LM:<D ;>?HK> LM:KMBG@ MA> LN;KHNMBG> 0BG<> =:M: ;RM>L <:G HGER <HGM:BG ;BML H? =:M: MA> I:
FNLM ;> ;>MP>>G :G=

Get Script Status

HFIl:<M IKHMH<HBXAE
-HEHEN IKHMH:M¥A, device number , Ox2E
[>LIHGL> Q B? MA>L<KBIM BL KNGGBG@ Q B? MA>L<KBIM BL LMHII>=

1ABL <HFF:G= K>LIHG=L PBMA : LBG@E> ;RM> >BMA>K HK MH BG=B<:M> PA>MA>K MA> L<KBIM BL KNG
HK LMHII>=  2LBG@ MABL <HFF:G= MH@>MA>K PBMA MA> <HFF:G=L :;HO> RHN <:G :<MBO:M> : L>IN>G<>
LMHK>= HG MA> *:>LMKH :G= P:BM NGMBE MA> L>JN>G<> BL <HFIE>M> ;>?HK> FHOBG@ HG MH MA> G>Q
RHNK IKH@K:F

5.g. Daisy Chaining

1ABL L><MBHG BL : @NB=> MH BGM>@K:MBG@ MA> *:>LMKH BG MH : IKHC><M MA:M A:L FNEMBIE> 11) L>
MA:M NL> : <HFI:MB;E> IKHMH<HE 1ABL L><MBHG <HGM:BGL GH G>P BG?HKF:MBHG :;HNM MA> *:>LMKH E
BG?HKF:MBHG BG MABL L><MBHG <:G ;> =>=N<>= ?KHF MA> =>?BGBMBHGL H? BeEctidnKa> L>KB:E FH=>L
:G= MA> L>KB:E IKHMH<HEL NL>= ;R MA> Sectitii-b.c

#BKLM H? :EE RHN PBEE G>>= MH =><B=> PA>MA>K MH NL> MA> -HEHEN IKHMH<HE MA> *BGB 00 IKHMH<
H? ;HMA HN FNLM F:D> LNK> MA:M GH L>KB:E <HFF:G= RHN L>G= PBEE <:NL> NGBGM>G=>= HI>K:MBHGL }
MA> =>0B<>L BM P:L GHM :==K>LL>= MH &? RHN P:GM MH =:BLR <A:BG L>0O>K:E RHNKIE. MH@>MA>K
NL> : FBOQMNK> H? ;HMA IKHMH<HEL &? RHN P:GM MH =:BLR <A:BG MA> *:>LMKH PBMA HMA>K =>0B<>L
MA> -HEHEN IKHMH<HE RHN <:G NL> MA> -HEHEN IKHMH<HE &? RHN P:GM MH =:BLR <A:BG MA> *:>LMKH F
=>0B<>L MA:M NL> MA>*BGB 00 IKHMH<HE RHN <:G NL> MA>*BGB 00 IKHMH<HE

0><HG=ER.LB@G >:<A =>0B<> BG MA> IKHC»>¥#GNMB2>OB<> GNF;>K HK *BGB’DSMHH MA:M MA>R
<:G ;> BG=BOB=N:EER :==K>LL>= ;R RHNK L>KB:E <HFF:G=L #HK MA> *>LMKH MABL <:G ;> =HG> BG MA
0>KB:E 0>MMBG@L M:; H? MA>*>LMKH HGMKHE >GM>K :IIEB<:MBHG

1A> ?HEEHPBG@ =B:@K:F LAHPL AHP MH <HGG><M HG> F:.LM>K :G= F:GR LE:O> =>0B<>L MH@>MA>K E
<A:BG ":<AH? MA> =>0B<>L F:R ;> : *>LMKH HK :GR HMA>K =>0B<> jrk{tftpd-/Amww .pololu.com/
product/1392] qik [https://www .pololu.com/product/l  110] HK HMA>K FB<KH<HGMKHEE>K

0>KB:E &GM>K?:<> -@> H?
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Pololu USB device Serial devices using
or microcontroller Pololu protocol
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Daisy chaining serial devices using the Pololu
protocol. An optional AND gate is used to join
multiple TX lines.

1A> *BGB *:>LMKH :G= AO>: LI><B:E BGINM <:EE¥XIN MA:M >EBFBG:M>L MA> G>>= ?HK :G
>QM>KG:E +! @:M> MA> +! @:M> BL ;NBEM BG MH MASHBIIMKHAIBG H? =>0OB<>L NLBG@ MA>
TXIN BGINM <HGG><M MA>F EBD> MABL

Pololu USB device Serial devices using
or microcontroller Fololu protocol

| @-—@m-—C@+

Daisy chaining serial devices that have a TXIN input.

Using a PC and a Maestro together as the master device

1A> *>LMKH <G >G:;E> : I>KLHG:E <HFINM>K MH ;> MA> F.LM>K =>0B<> 1A> *>LMKH FNLM ;>
<HGG><M>= MH : - PBMA : 20 <;E>:G= <HG?B@NK>= MH ;> BGB-BMa{>fort HKUSB Chained

L>KB:E FH=> &G 20 IN:E -HKM FH=> MA> HFF:G= -HKM HG MA> - BL NL>= ?HK L>G=BG@ <HFF:G=L
=BK><MER MH MA> *:>LMKH :G= MA> 11) -HKM HG MA> - BL NL>= MH L>G= <HFF:G=L MH :EE H? MA> LE
=>0B<>L &G MA> 20 A:BG>= FH=> HGER MA> HFF:G= -HKM BL NL>= HG MA> - MH <HFFNGB<:M> PBMA
MA> *>LMKH :G= :EE H? MA> LE:O> =>0OB<>L 0>E><M MA> FH=> MA:M BL FHLM <HGO>GB>GM ?HK RHNK :lII
HK >:LB>LM MH BFIE>F>GM BG RHNK IKH@K:FFBG@ E:G@N:@>

Using a Maestro as a slave device

1A> *>LMKH <:G :<M L : LE:O> =>0B<> PA>G <HG?B@NK>= MHARBG&MMB*E FH=> &G MABL FH=>

<HFF:G=L :K> K><>BO>= HG MA> /5 EBG> :G= K>LIHGL>L :K> L>GM HG MA> 15 EBG> 20 <HGG><MBHG MH
.- BL GHM K>JNBK>= MAHN@A :G /5 HGER HF:G= -HKM BL :0O:BE:;E> HG MA> - ?HK =>N@@BG@ HK HMA
INKIHL>L

Connections

HGG><M MA> 15 EBG> H? MA> F:.LM>K =>0B<> MH MA> /5 EBG>L H? :EE H? MA> LE:O> =>0B<>L HFF:G=L
‘R MA> F:.LM>K PBEE MA>G ;> K><>BO>= ;R :EE LE:O>L

0>KB:E &GM>K?:<> -@> H?
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[><>BOBG@ L>KB:E K>LIHGL>L ?KHF HG> H? MA> LE:O> =>0OB<>L HG MA> - <:G ;> :<AB>0>= ;R <HGG><MB
MA> 15 EBG> H? MA:M LE:O> =>0B<> MH MA> /5 EBG> H? MA> *:>LMKH

[><>BOBG@ L>KB:E K>LIHGL>t@KpIE LE:O> =>0OB<>L BL FHK> <HFIEB<:M>= ":<A =>0B<> LAHNE= HGER
MK:GLFBM PA>G K>JN>LM>= LH B? >:<A =>0B<> BL :==K>LL>FNHMBVEER>OB<>L PBEE GHM MK:GLFBM
LBFNEM:G>HNUER>0>KIA> 15 HNMINML :K> =KBO>G AB@A PA>G GHM L>G=BG@ =:M: LH MA>R <:GGHM LBF
;> PBK>= MH@>M2GKM>:= RHN <:G NL> :G +! @:M> L LAHPG BG MA> =B:@K:F MH <HF;BG> MA>
LB@G:EL +HM> MA:M BG F:GR <:L.>L K><>BOBG@ K>LIHGL>L BL . GHW&>4S EBR>L <:G ;> E>?M
NG<HGG><M>=

4A>G>0>K <HGG><MBG@ =>0B<>L K>F>F;>K MH PBK> MA> @ KHBG=GINIHE MMARK

>:<A =>0B<> BL IKHI>KER IHP>K>= 2GIHP>K>= =>0B<>L PBMA : 11) L>KB:E IHKM <:G MNKG HG

HK I:KMB:EER HG =K:PBG@ IHP>K ?KHF MA> L>KB:E EBG> PAB<A F>.GL MA:M >QMK: <:K> FNLM ;>
M:D>G PA>G MNKGBG@ IRPSK H& MH K>L>M MA> =>0B<>L

Sending commands

1A> -HEHEN -KHMH<HE HK *BGB 00 IKHMH<HE LAHNE= ;> NL>= PA>G FNEMBIE> -HEHEN =>0OB<>L K> K><>
MA> L:F> L>KB:E =:M: 1ABL :EEHPL MA> =>0OB<>L MH ;> BG=BOB=N:EER :==K>LL>= :G= BM :EEHPL K>LIHGL:
;> L>GM PBMAHNM <HEEBLBHGL

&? MA> =>0B<>L K> <HG?B@NK>= MH =>M><M MA> ;:N= K:M> MA>G PA>G RHN BLLN> RHNK ?BKLM -HEH
<HFF:G= MA> =>0B<>L <:G :NMHF:MB<:EER =>M><M MA> ;:N= ?KHF MA> BGBMB:E Q ;RM>

OHF> HE=>K -HEHEN =>0B<>L NL> Q L :G BGBMB:E <HFF:G= ;RM> &? RHN P:GM MH <A:BG MA>L> MH@>|
PBMA =>0B<>L >QI><MBG@ Q RHN LAHNE= ?BKLM MK:GLFBM MA> ;RM> Q LH MA:M MA>L> =>0B<:
:NMHF:MB<:EER =>M><M MA> ;:N= K:M> :G= HGER MA>G LAHNE= RHN L>G= MA> ;RM> Q LH MA:M MA> *:>|
<:G =>M><M MA> ;:N= K:M> ,G<> :EE =>0B<>L A:0> =>M><M>= MA> ;:N= K:M> -HEHEN =>0B<>L MA:M >QI><|
E>=BG@ <HFF:G=;RM>H? Q PBEE B@GHK> <HFF:G=[:<D>ML MA:M LM:KM PBMA Q :G=MA> *:>LMKH PBE
B@GHK> <HFF:G= I:<D>ML MA:M LM:KM PBMA Q

5.h. Serial Example Code
5.h.1. Cross-platform C

1A> >Q:FIE> <H=> ;>EHP PHKDL HG 4BG=HPL )BGNQ :G=*<,05 HK E:M&M =>FHGLMK:M>L

AHP MH L>M MA> M:K@>M H? : *:>LMKH <A:GG>E ;R L>G¥BEB® <GF:.G= MH BML HFF:G= -HKM

:G= AHP MH K>:= MA> IHLBMBHG H? : <A:GG>E ;R L>G=BG@ MA> $>M -HLBMBHG <HFE.G=KBA *:>LMKH__
FH=> G>>=L MH ;> L>M MH ]20 !N:E -HKM”" ?HK MABL <H=> MN PBED :BLH G>>= MH FH=B?R MA> EBG>
MA:M LI><B?B>L MA> G:F> H? MA> * [IHKM =>0B<>

0>KB:E &GM>K?:<> -@> H?



-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

1ABL <H=> PBEE PHKD BG 4BG=HPL B? <HFIBE>= PBNM BBG$#>L GHM PHKD PBMA
MA> *B<KHLH?M <HFIBHEH 4BG=HPL LI><B?B< >Q:FIE> <H=> MA:M PHKDL PBMA >BMA>K
<HFIBE>K>> Section 5.h.2

0>KB:E &GM>K?:<> -@> H?
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/I Uses POSIX functions to send and receive data from a Maestro.
/I NOTE: The Maestro's serial mode must be set to "USB Dual Port".
/I NOTE: You must change the 'const char * device' line below.

#include <fcntl.h>
#include <stdio.h>
#include <unistd.h>

#ifdef _WIN32

#define O_NOCTTY 0
#else

#include <termios.h>
#endif

/] Gets the position of a Maestro channel.
/I See the "Serial Servo Commands" section of the user's guide.
int  maestroGetPosition( int fd, unsigned  char channel)

{
unsigned char command[] = {0x90, channel};
if (write(fd, command, sizeof (command)) ==-1)
{
perror (“error writing" );
return  -1;
}

unsigned char response[2];
if (read(fd,response,2) != 2)
{
perror (“error reading" );
return -1,

}

return  response[0] + 256*response([1];

}

/I Sets the target of a Maestro channel.

/I See the "Serial Servo Commands" section of the user's guide.

/I The units of 'target' are quarter-microseconds.

int  maestroSetTarget( int fd, unsigned char channel, unsigned short target)

{
unsigned char command[] = {0x84, channel, target & Ox7F, target >> 7 & Ox7F};
if  (write(fd, command, sizeof (command)) ==-1)
{
perror (“error writing" );
return  -1;
}
return 0;
}
int  main()
{
/I Open the Maestro's virtual COM port.
const char *device= "\W.\COM6" ; //Windows
/lconst char * device = "/dev/ttyACMO"; /I Linux
/lconst char * device = "/dev/cu.usbmodem00034567"; /l Mac OS X
int fd = open(device, O_RDWR | O_NOCTTY);
if (fd==-1)
{
perror (device);
return  1;
}

0>KB:E &GM>K?:<> -@> H?
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#ifdef _WIN32
_setmode(fd, _O_BINARY);
#else
struct  termios options;
tcgetattr(fd, &options);
options.c_iflag &= ~(INLCR | IGNCR | ICRNL | IXON | IXOFF);
options.c_oflag &= ~(ONLCR | OCRNL);
options.c_lIflag &= ~(ECHO | ECHONL | ICANON | ISIG | IEXTEN);
tesetattr(fd, TCSANOW, &options);
#endif

int  position = maestroGetPosition(fd, 0);
printf  ("Current position is %d.\n" , position);

int target = (position < 6000) ? 7000 : 5000;
printf  ("Setting target to %d (%d us).\n" , target, target/4);
maestroSetTarget(fd, 0, target);

close(fd);
return  0O;

}

5.h.2. Windows C

#HK >Q:FIE> <H=> MA:M LAHPL AHP MH <HGMKHE MA> *:>LMKH NLBG@ BML L>KB:E BGM>K?:<> BG *E
4BG=HPL =HPGEH:= MaestroSerialExampleCW indows.zip [https://www .pololu.com/file/0J545/
MaestroSerialExampleCW indows_200915.zip] D SBI 1ABL SBI :K<ABO> <HGM:BGL : *B<IBHN-EM 3

"QIK>LL IKHC><M MA:M LAHPL AHP MH L>GK@>M 4HFF:G= :G= :ELH : $>M -HLBMBHG <HFF:G= &M

<:G :ELH ;> <HFIBE>= PBMA *BG$A> *:>LMKH. L>KB:E FH=> G>>=L MH ;> L>M MH ]20 IN:E -HKM" ?HK

MABL <H=> MH PHKD 1ABL >Q:FIE> BL EBD> MA> IK>OBHNL >Q:FIE> >Q<>IM BM =H>L MA> L>KB:E <HFFNGI
NLBG@ 4BG=HPL LI><B?B< ?NG<MBHGL EBD> K>:M>#BE> :G= 0>M HFFOM:M> 0>> MA> <HFF>GML BG MA> LI
<H=> ?HK FHK> =>M:BEL

5.h.3. PIC18F4550

1A> ?HEEHPBG@ >Q:FIE> <H=>?HK MA>-& # P:LLN;FBMM>= MH NL ;R <NLMHF>K +>R -:EF: :LMBEEH

&M BL BGM>G=>= MH ;> <HFIBE>=FBNACMAC Compiler [http:/mww .ccsinfo.com/compilers.php] ~ 1A>

<H=> LAHPL AHP MH <HGMKHE : *:>LMKH OB: L>KB:E <HFF:G=L NLBG@ IBGL :G= &M ?BKLM <HFF:G=L MA>
<A:GG>E L>KOH MH @H MH BML FBGBFNF IHLBMBHG :G= MA>G NB>@PMBBERIMEGKNMK:E IHLBMBHG
-E>:L> L>> Section 5.e ?HK BG?HKF:MBHG HG <HGG><MBG@ MA> -& MH MA> *:>LMKH :GE L>M MA> *:>L Mk
L>KB:E FH=> MH ]21 =>M><M ;:N= K:M> "

0>KB:E &GM>K?:<> -@> H?
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#include<18f4550.H>

#fuses HSPLL, NOMCLR, PUT, BROWNOUT, BORV43, NOWDT, NOPROTECT, NOLVP
#fuses NODEBUG, USBDIV, PLL5, CPUDIV1, VREGEN, CCP2B3

#use delay(clock=48000000)

#define TTL_TX1 PIN_C6
#define TTL_RX1 PIN_C7

#use rs232(xmit=TTL_TX1, rcv=TTL_RX1, bits=8, parity=N)

void main() {
delay_ms(2000);

while (true ){
/I Send a Set Target command using the Pololu protocol.
putc (OXAA);  // Start Byte
putc (0x0C);  // Device ID = 12
putc (0x04); /I Command = Set Target
putc (0x00); /I Channel =0
putc (0x20); /] Target position = 1000 us (typical minimum for servos)
putc (Ox1F);
delay_ms(1000);

/I Send another Set Target command using the Pololu protocol.

putc (0XAA);

putc (0x0C);

putc (0x04);

putc (0x00);

putc (0x70); /I Target position = 1500 us (typical neutral for servos)
putc (0x2E);

delay_ms(1000);

}

5.h.4. Bash script

1A> ?HEEHPBG@ LA>EE L<KBIM LK@&:M>dMAF.G=L MH MA> *:>IIMBBKMN:E ,* IHKM 1ABL L<KBIM

:EEHPL RHN MH >:LBER <HGMKHE : *:>LMKH HO>K 20 ?KHF : <HFINM>K KNGGBG@ )BGNQ HK *< ,05
)BHG HK E:MEHKNL> BM RHN PBEE G>>= MH ?BKLM KNG MA> *:>LMKH HGMKHE >GM>K HG : )BGNQ HK 4t
<HFINM>K :G= L>M MA> *:>LIMK+¥KB:E FH=> MH ]20 IN:E -HKM* 1A>G HG MA> <HFINM>K RHN P:GM MH
<HGMKHE MA> *:>LMKH ?KHF RHN LAHNE= <HIR MA> <H=> ;>EHP BGi\Hdstr®BdtmGetsh=

6HN <:G KNG BM NLBG@ MA> >Q:FIE> <HFF:G=L @BGSHEN;PRHEE G>>= MH <A:G@> MA> !"3& "
:K@NF>GM MH ;> MA> G:F> H? MA> *:bLNIRFHG= -HKM L>> Section 5.a

#!/bin/bash

# Sends a Set Target command to a Pololu Maestro servo controller
# via its virtual serial port.

# Usage: maestro-set-target.sh DEVICE CHANNEL TARGET

# Linux example: bash maestro-set-target.sh /dev/ttyACMO 0 6000
# Mac OS X example: bash maestro-set-target.sh /dev/cu.usbmodem00234567 0 6000
# Windows example: bash maestro-set-target.sh "\.\COM6' 0 6000
# CHANNEL is the channel number

# TARGET is the target in units of quarter microseconds.

# The Maestro must be configured to be in USB Dual Port mode.
DEVICE=$1

CHANNEL=$2

TARGET=$3

byte() {
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printf "\x$(printf "%x" $1)"

stty raw -F $DEVICE

{
byte 0x84

byte $CHANNEL

byte $((TARGET & 0x7F))

byte $((TARGET >> 7 & Ox7F))
} > $DEVICE

1ABL L<KBIM <:G :ELH ;> KNG HG 4BG=HPL ;NM LBG<> 4BG=HPL =H>L GHM A:O> ;:LA BGLM:EE>= ;R =>7?:NEN
BL >:LB>K MH NL> 2L< F=

5.h.5. Arduino library

4 > |IKHOB=an Arduino library [https://github.com/pololu/maestro-arduino] MA:M F:D>L BM >:LB>K MH <HGMKHE
*>LMKH 0>KOH HGMKHEE>KL P8{MANCG [https://www .pololu.com/category/125/arduino-compatible] 1A>

EB;K:KR BFIE>F>GML :EE H? MA> L>KB:E <HFF:G=L :0:BE:;;E> HG MA> *:>LMKH <HGMKHEE>KL :G= LNIIHKN
MAK>> LN; IKHMH<HEL HFI:<M -HEHEN :G=*BGB00 &M :ELH IKHOB=>L : GNF;>K H? >Q:FIE> LD>M<A>L
BG<EN=BG@ HG>L MA:M LAHP AHP MH

W HGMKHE L>KOHL

W OFHHMAER <HGMKHE L>KOH FHO>F>GM PBMA :<<>E>K:MBHG :G= LI>>= EBFBML
W HGMKHE *:>LMKH L<KBIML

W />:= BGINML :G= K><>BO> ?>>=;:<D ?KHF MA> *:>LMKH

W HGMKHE MA> -4* HNMINM :O:BE:;E> HG *BGB *:>LMKHL

0>KB:E &GM>K?:<> -@> H?
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Example setup showing how to control a Maestro with an A-Star Prime or Arduino-compatible
board.

0>KB:E &GM>K?:<> -@> H?
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6. The Maestro Scripting Language

L<KBIM BL : L>IN>G<> H? <HFF:G=L MA:M BL >Q><NM>= ;R MA> *>LMKH HFF:G=L <:G L>M L>KOH
M:K@>ML LI>>=L :G= <<>E>K:MBHGL K>MKB>0> BGINM O:EN>L :G= [>K?HKF F:MA>F:MB<:E <HFINM:MB!
‘LB< <HGMKHE LMKN<MNK>L [ EHHIBG@ :G= <HG=BMBHG:EL [ :K> :0:BE:;;E> ?HK NL> BG F:DBG@ <HFIE
L<KBIML 1A> *:>LMKH L<KBIM E:G@N:@> BL : LBFIE> LM:<D ;:L>= E:G@N:@> O>KRIEBEBE:K MH #,/
L<KBIML <HFIBE> MH : <HFI:<M ;RM><H=> BG PAB<A <HFF:G=L :G= LN;KHNMBG> <:EEL >:<A M:D> CNLM : LBG(
;RM>  ;:LB<>=BMHK =>;N@@>K BL :0:BE:;E> BG MA> 0<KBIM M:; H? MA> *:>LMKH HGMKHE >GM>K :[IEB<:ME

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

IKH@K:F BG MA> *:>L. MKH L<KBIM E:G@N:@> <HGLBLML H? chriiNa@sPAB<A <M HGtack H?
O:EN>L EN>L BG MA> LM:<D :K>BGM>@>KL ?KHF MH ,G MA> *B<KH *:>LMKH <A:GG>E L>KOH
<HGMKHBEAKK> BL KHHF ?HK NI MH  O:EN>L HG MA> LM:<D PABE> HG MA> *BGB *:>LMKH L>KOH <HGMK
MA>K> BL KHHF ?HK NI MH  O:EN>L HG MA> LM:<D HFF:G=L :EP:RL :<M HG MA> MHIFHLM O:EN>L H?
MA> LM:<D :G= E>:0> MA>BK K>LNEML HG MA> MHI H? MA> LM:<D 1A> LBFIE>LM DHerald? <HFF:.G=L :K>
GNF>KB<:E O:EN>L MA:M :K> |[E:<>= =BK><MER HGMH MA> LM:<D #HK >Q:FIE> MA> IKH@K:F ] N INML
MA> O:EN>L :G= L>IJN>GMB:EER HGMH MA> LM:<D LH MA:M BM EHHDL EBD> MABL

value

FHK> <HFIEB<:M>= <HFF:G= BL MA> -)20 <HFF:G= PAB<A :==L MA> MHI MPH GNF;>KL E>:0OBG@ MA>
K>LNEM HG MA> MHI H? MA> LM:<D ONIIHL> MA> GNF;>KL :G= K> L>IJN>GMB:EER IE:<>= HG MA> LM:<D
:G= MA> -)20 <HFF:G=BL KNG 1A>?HEEHPBG@ M:;E> LAHPL MA> K>LNEM

before | after

1A> *:>LMKH 0<KBIMBG@ ):G@N:@> -@> H?
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+HM> MA:M MA> -)20 <HFF:G= :EP:RL =><K>:L>L MA> LBS> H? MA> LM:<D ;R HG> &M BL NI MH RHN MH F:D>
LNK> MA:M RHN A:O> >GHN@A O:EN>L HG MA> LM:<D MH <HFIE>M> MA> <HFF:G=L RHN P:GM MH KNG

HGLB=>K : FHK> <HFIEB<:M>= >Q:FIE> LNIIHL> P> P:GM MH <HFINM> MA> O:EN>H? [ °~ NLBG@
MA> *&+20 :G=*2) 1&-)6 <HFF:G=L 1A> P:R MH PKBM> MABL <HFINM:MBHG L : L<KBIM BL] *&+20
1&*"'0N

Comments, case, whitespace, and line breaks

EE LKML H? MA> *>LMKH L<KBIM E:G@N:@> :K> <:L> BGL>GLBMBO> :G= RHN F:R NL> :GR DBG= H? PABM>|
Ll:<>L M:;L :G= G>PEBG>L MH L>I:K:M> <HFF:G£Lomments :K> BG=B<:M>= ;R MA> IHNG= LB@G

1" [ >O>KRMABG@ ?KHF MA> MH MA> >G= H? MA> EBG> PBEE ;> B@QGHHKHK FONHE><NRBE>K
<HFINM:MBHG :;HO> F:R ;> PKBMM>G L

13 miNUS
4 #this is a comment!
times

PBMA ;;LHENM>ERTGKWMG MA> <HFIBE>= IKH@K®@®>G>K:EER NL> EHP>K <:L> ?HK <HFF:G=L :G=
MPH HK ?HNK LI:<>L H? BG=>GM:MBHG MH BG=B<:M> <HGMKHE LMKN<MNK>L :G= LN;KHNMBG>L ;NM ?>>E°
RHNK <H=> MH LNBM RHNK I>KLHG:E LMRE>

Control structures

1A> *>LMKH L<KBIM E:G@N:@> A:L L>O>K:E <HGMKHE LMKN<MNK>L PAB<A :EEHP :K;BMK:KBER <HF
IKH@K:FL MH ;> PKBMM>G 2GEBD> LN;KHNMBG>L MA>K> BL GH EBFBM MH MA> E>O>E H? G>LMBG@ H? <l
LBG<> MA>R :K> :EE NEMBF:M>ER ;:L>7H{FB;,6=L =BL<NLL>=;>EHP :G= LBFIE> ;K:G<ABG@ R

?:K MA> FHLM NL>?NE <HGMKHE LMKN<MNK> BL MA% B&BGBM> EHHI :G >Q:FIE> H? PAB<A BL @BO>G
;>EHP

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

80001 servo

500 delay

40001 servo

500 delay
repeat

1ABL BG?BGBM> EHHI PBEE <HGMEGRHRHKSOPKEHHI MA:M BL ;HNG=>= BG LHA>PAR&)"
D>RPHK= BL EBD>ER MH ;> NL>?NE 4%&)" <HGLNF>L MA> MHI GNF;>K HG MA> LM:<D :G= CNFIL MH MA> >G
MA> EHHI B? :G= HGER B? BM BL : S>KH #HK >Q:FIE> LNIIHL> P> P:GM MH K>|>:M MABL EHHI >Q:<MER MBF

1A> *:>LMKH 0<KBIMBG@ ):G@N:@> -@> H?
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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
80001 servo
500 delay
40001 servo
500 delay
1 minus # subtract 1 from the number of times remaining
repeat

+HM> MAIM  "$&+Z4%8&)"Z/"-" 1 EHHIL :K> LBFBE:K MH MA> PABE> EHHIL H? F.GR HMA>K E:G@N:@>L
NM CNLM EBD> >O>KRMABG@ >EL> BG MA> *:>LMKH L<KBIM E:G@ N: @xfteMB MU Y& NI

#HK <HG=BMBHG:E :<MBHGL :G &#Z")0"Z"+!&# LMKN<MNK> BL NL>?NE ONIIHL> P> :K> ;NBE=BG@ : LRLM>F
PBMA : L>GLHK HG <A:GG>E :G= P> P:GM MH L>M L>KOH MH FL B? MA> BGINM O:EN> BL E>LL
MA:G HNM 3 ,MA>KPBL> P> PBEE L>M MA> L>KOH MH FL 1A> ?HEEHPBG@ <H=>
:<<HFIEBLA>L MABL K>E:MBO>ER <HFIEB<:M>= M:LD

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

60005 servo # this part is run when input3 < 512
else

70005 servo # this part is run when input3 >= 512
endif

L BG FHLM E:G@N:@>L MA>")0"L><MBHG BL HIMBHG:E +HM>:@:BG MA:M MABL L>>FL :M ?BKLM MH ;> ;:<D|
K>E:MBO> MH HMA>K E:G@N:@>L LBG<> Nfter@4AcHA>LM

1A> 4%8&)" :G= &# LMKN<MNK>L :K> >GHN@A MH <K>:M> CNLM :;HNM :GR DBG= HMIEHKBAMK2oHP>0>K
MBF>L PA>G BM BL CNLM GHM <HGO>GB>GM MH MABGD :;HNM PA:M RHN :K> MKRBG@ MH =H BG M>KF
KiG<A &? RHN CNLM P:GM MH CNFI =BK><MER ?KHF HG> [:KM H? RHN>FNRHNGHMRAEK &M

PHKDL EBD> MABL

goto mylabel
# ...any code here is skipped...
40001 servo
# the program continues here
4000 2 servo

&G MABL >Q:FIE> HGER L>KOH PBEE @>M L>M MH PABE> L>KOH PBEE ;> NG<A:G@>=

Subroutines

&M <:G ;> NL>?NE MH NL> MA> L:F> L>JN>G<> H? <HFF:G=L F:GR MBF>L MAKHN@AHNM RHNK IKH@K:
Subroutines :K> NL>= MH F:D> MABL >:LB>K :G= FHK> LI?ZB<B>GM #HK >Q:FIE> LNIIHL> RHN H?M>G

G>>= MH L>M L>KOH :G=L>KOH ;<D MH MA>BK G>NMK:E IHLBMBHGL H? FL NLBG@ MA> L>JN>G<
] L>KOH L>KOH" 6  HN <:G >G<:ILNE:M> MABL BG : LN;KHNMBG> :L ?HEEHPL
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sub neutral
60001 servo
6000 2 servo
return

1A>G PA>G>0>K RHN P:GM L>G= MA>L> MPH L>KOHL ;:<D MH G>NMK:E RHN <:G CNLM NL> ]G>NMK:E"
<HFF:G= *HK> :=0:G<>= LN;KHNMBG>L M:D> O:ERH?WPA> LM:<D #HK >Q:FIE> MA> LN;KHNMBG>

sub set_servos
2 servo 1 servo
return

PBEE L>M <A:GG>E MH MA> O:EN> HG MA> MHI H? MA> LM:<D :G= <A:GG>E MH MA> G>QM O:EN> OH B?
] L>MIL>KOHL" RHNK L<KBIM PBEE L>M <A:GG>E MH :G=<A:GG>E MH

ON;KHNMBG>L <:G <EE HMA>K LN;KHNMBG>L NI MH : EBFBM H? E>O>EL H? K><NKLBHG #HK >Q:FII
LN;KHNMBG> |G>NMK:E” ;;HO> <:G ;> BFIE>F>GM>= ;R <EEBG@ L>M9L>KOHL

sub neutral
6000 6000 set_servos
return

6.b. Command Reference

1A> ?HEEHPBG@ BL MA> >GMBK> EBLM H? <HFF:G=L :G= D>RPHK=L BG MA> *:>LMKH L<KBIM E:G@N:@> 1
>P><M” <HENFG LI><B?B>L AHP F:GR GNF;>KL :K> <HGLNF>= :G= :==>= MH MA> LM:<D #HK >Q:FIE> MA>
-)20 <HFF:G= M:D>L H?? MPH GNF;>KL :G= K>MNKGL HG> LH BM A:L ?:&NkB?>>? HFF:G=L

PBMA LI><B:E>2ML PBEE ;> F:KD>= PBMA :
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-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

Keywords

stack
keyword description
yw effect P

"$&+ GHG> F:KDL MA> ;>@BGGBG@ H? : EHHI

"H&H GHG> >G=L : <HG=BMBHG:E ;EH<D &#Z"+&#

0" GHG> ;>@BGL MA> :EM>KG:MBO> ;EH<D BG &#Z7")0"Z"+!&#
$ll i)
label GHG> @H>L MH MA> Hab@& =>?BG> BM RibeIA
. >GM>KL MA> <HG=BMBHG:E ;EH<D B? MA> :K@NF>GM BL MKN> GHG S>KH BG &#Z"-
HK &#Z")0"Z"+1&#
I"-" 1 | GHG> F:KDL MA>>G=H? : EHHI
02
GHG> =>7BG>L : LN;KHNMEZGre
name
4%&)" CNFIL MH MA> >G=H? : EHHI B? MA> :K@NF>GM BL ?:EL> S>KH

Control commands

command | stack effect description
2&1 GHG> LMHIL MA> L<KBIM
["12/+ GHG> >G=L : LN;KHNMBG>

Timing commands

command | stack effect description
1" 6 =>E:RL ;R MA> @BO>G GNF;>K H? FBEEBL><HG=L
$"19*0 @>ML MA> <NKK>GM FBEEBL><HG= MBF>K PK:IL :KHNG= ?KHF MH
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Stack commands

stack .
command description
effect
1"-1% @>ML MA> GNF;>K H? GNF;>KL HG MA> LM:<D
1/,- K>FHO>L MA> MHI GNF;>K ?KHF MA> LM:<D
12- =NIEB<:M>L MA> MHI GNF;>K
3" =NIEB<:M>L MA> GNF;>K =BK><MER ;>EHP MA> MHI <HIRBG@ BM HGMH MA> MHI
&( M:D>L : GNF;>Kn ;>MP>>G :G= MA>G INML MAMA GNF;>K ;>EHP MA> MHI
HGMH MA> LM:<B ( BL >JNBO:E>GM MH !2-
ra
04 - . LP:IL MA> MHI MPH GNF;>KL
1<
1 a I>KFNM>L MA> MHI MAK>> GNF;>KL LH MA:M MA> K= ;><HF>L MA> MHI :G= MA> HMA>KL
' ... |FHO>=HPG HG> IHLBMBHG
) M:D>L : GNF;>Kn MA>G [>KFNM>L MA>n¥HIGNF;>KL LH MA:M NA:zMA
' ><HF>L MA> MHI :G=:EE H? MA> HMA>KL FHO> =HPG HG>
o Mini Maestro 12, 18, and 24 only M:D>L : GNF;>Kn MA>G <HIB>L NWHA
O:EN>HG MA> LM:<D F>:LNK>=?KHF MA> ;HMMHF MH MA> MHI H? MA> LM:<D
Mini Maestro 12, 18, and 24 only M:D>L : GNF;>kKn MA>G K>FHO>L MA> G>QM
- (" O:EN> ?KHF MA> LM:<D :G= INML BNMBWHASMBHG HG MA> LM:<D F>:LNK>= ?KHF

MA> ;HMMHF

Mathematical commands (unary)

1A>L> <HFF:G=L M:D> : LBG@E> :K@NF>GM ?KHF MA> MHI H? MA> LM:<D MA>G K>MNKG : LBG@E> O:EN
K>LNEM OHF> H? MA>L> A:0> >JNBO:E>GML BG :G= FHLM HMA>K E:G@N:@>L EBLM>= BG MA>] >JNBC
<HENFG ;>EHP > NL> ]?:EL>* MH F>:G :G=]MKN>" MH F>.G :GR GHG S>KH O:EN> <HFF:G= K>MNKGBG@
IMKN>" :EP:RL K>MNKGL :
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command

&14&0"9+,1
).$& )9+,1
+'¢ 1"
-,0&1&3"
+'$  1&3"

+,+7"],

C equivalent

U

[

GHG>
GHG>

GHG>

description

BGO>KML :EE H? MA> ;BML BG BML :K@NF>GM

K>|E:<>L MKN> ;R ?:EL> ?:EL> ;R MKN>

K>IE:<>Lx ;R X

MKN> B? :G= HGER B? MA> :K@NF>GM BL @K>:M>K MA:G S>KH
MKN> B? :G= HGER B? MA> :K@NF>GM BL E>LL MA:G S>KH

MKN>  B?:G= HGER B? MA> :K@NF>GM BL MKN> GHG S>KH

Mathematical commands (binary)

1A>L> <HFF:G=L M:D> MPH :K@NF>GML ?KHF MA> MHI H? MA> LM:<D MA>G K>MNKG : LBG@E> O:EN> :L : K
1A> HK=>K H? MA> :K@NF>GML PA>G BFIHKM:GM BL MA> LM:G=:K= HG> BG F:MA>F:MB<L ?HK >Q:FIE>

<HFINM> [

RHN PKBM> ]

*&+20" 1A>L> <HFF:G=L :EE A:O> >JNBO:E>GML BG :G= FHLM HMA>K

E:G@N:@>L EBLM>=BG MA>] >IJNBO:E>GM" <HENFG ;>EHP
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command C equivalent description
AIEB>L MA> ;HHE>:G +! ?NG<MBHG MH <HKK>LIHG=BG@ ;BML H? MA>
&14&0"9 +!
‘K@NF>GML
JIEB>L MA> ;HHE>:.G ,/ ?NG<MBHG MH <HKK>LIHG=BG@| ;BML H? MA>
&14&0"9,/ T
‘K@NF>GML
AIEB>L MA> ;HHE>:G 5,/ ?NG<MBHG MH <HKK>LIHG=BG@ ;BML H? MA>
&14&0"95,/ 8
‘K@NF>GML
1&3&!" =BOB=>L MA> :K@NF>GML
"2)0 MKN> B? :G= HGER B? MA> :K@NF>GML :K> >JN:E
$/" 1"91% + MKN> B? :G= HGER B? MA> ?BKLM :K@NF>GM BL @K>:M>K MA:G MA> L><H(
)"0091% + MKN> B? :G= HGER B? MA> ?BKLM :K@NF>GM BL E>LL MA:G MA> L><HG=
), $& )9 +! MKN> B? :G= HGER B? ;HMA :K@NF>GML :K> MKN>
),$& )9,/ TT MKN> B? :G= HGER B? :M E>:LM HG> :K@NF>GM BL MKN>
*5 GHG> L>E><ML MA> @K>:M>K H? MA> MPH :K@NF>GML
*&+ GHG> L>E><ML MA> E>LL>K H? MA> MPH :K@NF>GML
*&+20 [ LN;MK:<ML MA> :K@NF>GML
o <HFINM>L MA> K>F:BG=>K HG =BOBLBHG H? MA> ?BKLM :K@NF>GM ;R MA
" L><HG=
+,19".2)0 MKN> B? :G= HGER B? MA> :K@NF>GML :K> GHM >JN:E
-)20 ==L MA> :K@NF>GML
LAB?ML MA> ;BG:KR K>IK>L>GM:MBHG H? MA> L><HG= :K@NF>GM MH M;
0%&#19)"#1 E>?M ;R : GNF;>K H? ;BML @BO>G BG MA> L><HG= :K@NF>GM PBMAHNNM
PK:IIBG@
LAB?ML MA> ;BG:KR K>IK>L>GM:MBHG H? MA> ?BKLM :K@NF>GM MH MA>
0%8&#19/&$%1 ;R : GNF;>K H? ;BML @BO>G BG MA> L><HG= :K@NF>GM PBMAHNM
PK:IIBG@
1&*'0 FNEMBIEB>L MA> :K@NF>GML
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Servo, LED, and other output commands

stack
command

effect
0-""1
"/ 1&,+
$"19-,0&1&,+
$"19*,3&+$901 1"
0"/ 3,
0"/ 3,9 &1
)"19,+ GHG>
)"0, ## GHG>
_4*

0"/&)90"+!19 61"

6.c. Example Scripts

description

L>ML MApeed H? MA> <A:GG>E LI><B?B>= ;R MA> MHI >E>F>GM MH MA>
O:EN> BG MA> L><HG= >E>F>G8dtion 4.b

L>ML MAeceleration H? MA> <A:GG>E LI><B?B>= ;R MA> MHI >E>F>GM
MH MA> O:EN> BG MA> L><HG= >E>FS€#hibh A>b

@>ML Mgosition H? MA> <A:GG>E LI><B?B>= ;R MA> MHI >E>F>GM

MKN> B? :GR L>KOHL MA:M :K> EBFBM>= ;R LI>>= HK :<<>E>K:MBHG L>MMBG
‘K> LMBEE FHOBG@

L>ML MAarget H? MA> <A:GG>E LI><B?B>= ;R MA> MHI >E>F>GM MH MA>
O:EN>BG MA> L><HG= >E>F>GM BG NGBML H? elL

L>ML MAarget H? MA> <A:GG>E LI><B?B>= ;R MA> MHI >E>F>GM MH MA>
O:EN> BG MA> L><HG= >E>F>GM PAB<A LAHNE= ;> : O:EN> ?KHF MH
L>> MA>*BGB 00 <HFF:G= BG Section 5.e

MNKGL MA> K>= )"l HG
MNKGL MA> K>= )"PHRLNFBG@ GH >KKHKL ;BML :K> L>M

Mini Maestro 12, 18, and 24 only >G:E>L MA> -4* HNMINM
<A:GG>E PBMA MA> I>KBH= LI><B?B>= ;R MA> MHI >E>F>GM :G= MA> HG
MBF> LI><B?B>= ;R MA> L><HG= >E>F>GM ;HMA BG NGBMbE H?

Section 4.a ?HK FHK> BG?HKF:MBHG :;HNM -4*

Mini Maestro 12, 18, and 24 only K>FHO>L MA> MHI GNF;>K 72KHF
MA> LM:<D BGM>KIK>ML BM :L : LBG@E> ;RM> :G= L>G=L MA:M ;RM> MH M#
11) L>KB:E HNMINM 15

Getting started: blinking an LED
1A> ?HEEHPBG@ L<KBIM PBEE <:NL> MA> K>= )"l HG MA> *:>LMKH MH ;EBGD HG<> I>K L><HG=
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# Blinks the red LED once per second.
begin

led_on

100 delay

led_off

900 delay
repeat

&M BL : @HH= B=>: MH MKR LM>IIBG@ MAKHN@A MABL L<KBIM ;>?HK> =HBG@ :GRMABG@ ?NKMA>K PB
*>LMKH &G I:IKMB<NIRKMM>GMBHG MH AHP MA> <HFF:G=] " INML MA> GNF;>K HG MA> LM:<D

:G= MA> ") 6 <HFF:G= <HGLNF>L MA:M GNF;>G MA> *:>LMKH L<KBIMBG@ E:G@N:@> :K@NF>GML MH
<HFF:G=L :EP:RL G>>= MH ;> |[E:<>= HG MA> LMef@re MA> <HFF:G=L MA:M NL> MA>F PAB<A F:D>L

MA> E:G@N:@> L>>F ;:<DP:K=L <HFI:K>= MH HMA>K E:G@N:@>L &M :ELH F>:GL MA:M RHN <:G :KK:G@> RHN
<H=>BG : O:KB>MR RigKEM P:RL #HK >Q:FIE> MABL IKH@K:F BL >JNBO:E>GM MH MA> HG> ;;HO>

# Blinks the red LED once per second.
begin

900 100

led_on delay

led_off delay
repeat

1A> GNF;>KL :K> |[E:<>= HG MA> LM:<D :M MA> ;>@BGGBG@ H? MA> EHHI MA>G <HGLNF>= E:M>K H(
>Q><NMBHG -:R :MM>GMBHG MH MA> HK=>K H? MA> GNF;>KL NL>= A>K> MA> fi@t>GHBNVA> LM:<D
BL NL>tast

A simple servo sequence
1A> ?HEEHPBG@ L<KBIM LAHPL AHP MH =BK><M L>R&}+QNHIFBEMBIBGL BG : EHHI

# Move servo 0 to five different positions, in a loop.
begin
40000 servo # setservoOto 1.00 ms
500 delay
50000 servo # 1.25ms
500 delay
60000 servo # 1.50 ms
500 delay
70000 servo #1.75ms
500 delay
80000 servo # 2.00 ms
500 delay
repeat

1A> L>KB:E FH=> FNh ;> L>M MH =>M><M ;:N= K:M> ?HK MABL L<KBIM MH PHKD &G =>M><M ;:N=
K:M> FH=> MA> *:>LMKH =H>L GHM >G:;E> :GR H? MA> L>KOH HNMINML NGMBE MA> LM:KM ;RM> A
>>G K><>BO>=
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+HM> MA:M MA> L>KOH IHLBMBHGL :K> LI><B?B>= B NGBML:EHE> H? <HKK>LIHG=L MHL

1A> M>QM :?M>K MA>oBiment BM =H>L GHM @>M IKH@K:FF>= HG MH MA> =>0B<> ;NM BM <:G ;> NL>?NE 7|
F:DBG@ GHM>L :;HNM AHP MA> IKH@K:F PHKDL $HH= <HFF>GML :K> >LL>GMB:E ?HK <HFIEB<:M>= IKH@K:F
&M BL BFIHKM:GM MH K>F>F;>K Ms<HBPF:G=L PBMAHNM MA>L> MA> L<KBIM PBEE GHM P:BM :M :EE ;>MP>>(
L>KOH <HFF:G=L KNGGBG@ MA> EHHI ANG=K>=L H? MBF>L I>K L><HG=

Compressing the sequence

1A> IKH@K:F ;;HO> M:D>L ;RM>L H? IKH@K:F Ll:<>;RM>L ?HK >:<A L>KOH IHLBMBHG :G= ?HK

MA> EHHI M MABL K:M> P> <HNE= LMHK> NI MH L>KOH IHLBMBHGL BG MA> ;RM> F>FHKR H? MA> *E
*>LMKH HK L>KOH IHLBMBHGL BG MA> :RM> F>FHKR H? MA> *BGB K x@MAMAL FHLM HNM H?

MA> EBFBM>= F>FMKRK> :K> : O:KB>MR H? P:RL MH <HFIK>LL MA> IKH@K:F *HLM BFIHKM:GM BL MH F:D>
NL> HBubroutines #HK >Q:FIE> LBG<> P> K>[>:M MA> BGLMKN<MBHGL ] L>KOH =>E:R" L>O>K:E MBF>L
P> <:G FHO> MA>F BGMH : LN;KHNMBG> MH L:O> LI:<> M MA> L:F> MBF> MABL LBFIEB?B>L MA> <H=> :C
F:D>L BM >:LB>K MH F:D> ?NMNK> FH=B?B<:MBHGL LN<A L <A:G@BG@ MA> LI>>= H? MA> >GMBK> L>JN>G«

# 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

2LBG@ MA> LN;KHNMBG> ;KBG@L MA> L<KBIM =HPG MH ;RM>L I>KRNEBRMBHBOSGA>:= ?HK

MA> EHHI :G= MH =>?BG> #/ *" 4<.:G @H ?NKMA>K BGLI><MBG@ MA> <HFIBE>= <H=> LAHPL MA:M INMMB(
>:<A GNF;>K HG MA> LM:<D K>JNBK>L ;RM>L HG> ;RM> L : <HFF.G= :G= MPH ?HK MA> MPH ;RM> GNF;>K
+NF;>KL ?KHF MH <G ;> EH:=>= HGMH MA> LM:<D PBMA CNLM MPH ;RM>L ONIIHL> BG HNK :lIEB<:MBHC
P> =H GHM G>>= MA> ?NEE K>LHENMBHG H? MA> =>0B<> LBG<> :EE H? HNK L>MMBG@L :K> FNEMBIE>L
1A>G P> <:G NL> LF:EE>K GNF;>KL MH L:0> :GHMA>K :RM>
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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

1ABL IKH@K:F BL ;RM>L EHG@ PBMA ;RM>L NL>= |>K I[HLBMBHG :G= ;RM>L H? HO>KA>:= +HM> MA!
P> <HNE= @>M MA> L:PB#B>G<R B? P> NL>= MA90&1 <HFF:G= PAB<A M:D>L : HG> ;RM>
‘K@NF>GM ?KHF MH #<:G @H >0>G LF:EE>K ;R INMMBG@ :EE H? MA> GNF;>KL MH@>MA>K

# 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

&? RHN LM>] MAKHN@A MABL O>KLBHG IKH@K:F RHN PBEE :ELH GHMB<> MA:M :EE ?BO> GNF;>KL K> IE
LM:<D BG : LBG@E> LM>l MABL BL ;><:NL> MA> <HFIBE>K <:G NL>: LBG@E> <HFF:G= MH INM FNEMBIE> GNI
HG MA> LM:<D 2LBG@ : LBG@E> <HFF:G= ?HK FNEMBIE> GNF;>KL L:O>L LI:<> P> :K> GHP =HPG MH CNLM
;RM>L ,GER ;RM>L :K>NL>=?HK MA> ?K:F>L ?HK :G :O>K:@>H? ;RM>L I>K ?K:F> 1ABL BL IKH;;;ER
<HFI:<M >GHN@A [ ;R =NIEB<:MBG@ MABL LMKN<MNK> P> Z5KEGNMBNLBMBRGL BGMH MA>  ;RM>
IKH@K:F F>FHKR H? MA> *B<KH *:>LMKH %HRAS>dKI=> <:G @>M >0O>G LF:HE:B=>K MABL L<KBIM
PAB<ANL>L ?K:F>L MH F:D>: LFHHMA ;:<D :G= ?HKMA FHMBHG
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# Moves servo in a sine wave between 1 and 2 ms.

begin
6064 68717477798080797876 73706662
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

&G MABL O>KLBHG H? MA> <H=> P> A:0> K>PKBMM>G MA> #/*" LN;KHNMBG> NLBG@ MA> !"-1% <HFF:C
MH :NMHF:MB<:EER EH:= ?K:F>L ?KHF MA> LM:<D NGMBE MA>K> :K> GHG> E>?M 1ABL IKH@K:F NL>L ;R
LMHK> ?K:F>L ?HK :G :O>K:@>H? CNLM ;RM>L I>K 2KHHNE= LMHK> : L>IN>G<> <HGM:BGBG@

=B2>K>GM IHLBMBHGL BG MA> F>FHKR H? MA> *B<KH *:>LMKH NLBG@ MABL DBG= H? L<KBIM

Making smooth sequences with GET_MOVING_ST ATE

0I>>= :G= :<<>E>K:MBHG L>MMBG@L <:G ;> NL>= MH F:D> LFHHMA FHMBHG L>IN>G<>L PBMA MA> *:>LMK
%HP>0>K <HFFHG IKH;E>F BL MA:!M RHN =H GHM DGHP AHP FN<A RHN G>>= MH =>E:R ;>MP>>G ?K:F>L
MH :EEHP MA> L>KOH MH K>:<A BML ?BG:E IHLBMBHG %>K> BL :G >Q:FIE> H? AHP MH NL> MA> ;NBEM I
$'19%3&+$901  1"MH F:D>: LFHHMA L>JN>G<> BGLM>:= H? B)

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

30 acceleration

300 speed

begin
40000 servo # setservo Oto 1.00 ms
moving_wait
80000 servo # 2.00 ms
moving_wait
repeat

sub moving_wait

begin

get_moving_state
while

# wait until it is no longer moving
repeat

return

$"19*%,3&+$901 1" K>MNKGL : L EHG@ :L MA>K> BL :M E>:LM HG> L>KOH MA:M BL EBFBM>= ;R : LI>>= H
<<>E>K:MBHG L>MMBG@ LMBEE FHOBG@ LH RHN <:G NL> BM PA>G>0>K RHN P:GM MH P:BM ?HK :EE F
>?HK> IKH<>>=BG@ MH MA> G>QM LM>| H? : L<KBIM

1A> *:>LMKH 0<KBIMBG@ ):G@N:@> -@> H?
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Using an analog input to control servos

G BFIHKM:GM ?>:MNK> H? MA> *:>LMKH BL MA:M BM <:G ;> NL>= MH K>:= BGINML ?KHF L>GLHKL LPBM</
HMA>K =>OB<>L L :LBFIE>>Q:FIE> LNIIHL> P> P:GM MH NL> : IHM>GMBHF>M>K MH <HGMKHE MA> IHLBMB
1 L>KOH #HK MABL >Q:FIE> <HGG><M MA> IHM>GMBHF>M>K MH ?HKF : OHEM:@> =BOB=>K ;>MP>>G 3 :G=
MA> <>GM>K M:l <HGG><M>= MH <A:GG>E HG?B@NK> <A:GG>E MH ;> :G BGINM :G= >Q:FBG> MA> LB
HG MA> OM:MNL M:; H? MA> *>LMKH HGMKIBBEN-GMHNYE= L>> MA> IHLBMBHG BG=B<:MHK O:KR ?KHF MH
eL :L RHN MNKG MA> IHM>GMBHF>M>K ?KHF HG> LB=6®RHNKCLIHMBRK MABL K:G@> <HKK>LIHG=L

MH GNF;>KL ?KHF MH 4 <:G L<:E> MABL GNF;>K NI MH :IIKHQBF:M>ER MA> ?NEE K:G@> H? : L>KOH
MA>G L>M MA> L>KOH IHLBMBHG MH MZBB & NEt 1

# 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

EM>KG:MBGHERFB@AM P:GM MA> L>KOH MH @H MH =BL<K>M> IHLBMBHGL =>I>G=BG@ HG MA> BGINM O!|

# 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

1A> >Q:FIE> ;;HO> PHKDL ;NM PA>G MA> IHM>GMBHF>M>K BL <EHL>MH HK GHBL> HG MA> :G:EH@ MF
=B@BM:E <HGO>KLBHG <:G <:NL> MA> L>KOH MH CNFI K:G=HFER ;:<D :G= ?HKMA ;>MM>K P:R MH =H BM
ARLM>K>LBL

1A> *:>LMKH 0<KBIMBG@ ):G@N:@> -@> H?
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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
pot2 pick less_than logical_not # >= low
pot2 pick greater_than logical_not  # <=high
logical_and
if
begin
pot2 pick 10 minus less_than logical_not #>=low - 10
pot2 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

1ABL >Q:FIE> NL>L HG> K:G@> ?HK =><B=BG@ PA>K> MH @H PA>G F:DBG@ : MK:GLBMBHG MA>G BM P:BI
L>KOH MH E>:0> : LEB@AMER E:K@>K K:G@> ;>?HK> F:DBG@ :GHMA>K MK:GLBMBI#S> L BG-@ L MA> =B?
MABL >Q:FIE> BL E:K@>K MA:G MA> :FHNGM H? GHBL> MABL PBEE IK>0>GM MA> K:G=HF CNFIBG@

+HM> MA:M MABL >Q:FIE> PBEE HGER PHKD B? RHN <HGG><M RHNK IHM>GMBHF>M>K MH HG> H? MA>
<I;E><A:GG>EL <A:GG>EL [ 1A>BGINML HG MA> HMA>K <A:GG>EL :K>=B@BM:E

Using a button or switch to control servos

&M BL IHLLB;E> MH <HGG><M : ;]NMMHG HK LPBM<A MH : *:>LMKH :G= =>M><M MA> LM:M> H? MA> ;NMMHG B
1A> L<KBIM ;>EHP FHO>L : L>KOH MAKHN@A : IK>=>?BG>= L>IN>G<> H? FHO>F>GML :=0:G<BG@ MH MA> (
LM>| >:<A MBF> MA> ;NMMHG BL INLA>= &M NL>L <A:GG>E 7?HK MA> ;NMMHG :G=<A:GG>E ?HK MA> L>KOF

1A> ;NMMHG <A:GG>E FNLM ;> <HG?B@NK>= :L :G BGINM :G= PBKG&=> <GkdtioanMER ?HK
BGLMKN<MBHGL HG AHP MH PBK> : ;NMMHG MH RHNK *:>LMKH NLBGI® :MNRE MAK>BG LN BL
GHKF:EER AB@A :G=PA>G MA> ;NMMHG BL IK>LL>= BM @H>L EHP

1A> *:>LMKH 0<KBIMBG@ ):G@N:@> -@> H?
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1| goto main_loop # Run the main loop when the script starts (see below).
2
3 | # This subroutine returns 1 if the button is pressed, 0 otherwise.
4 | # To convert the input value (0-1023) to a digital value (0 or 1) representing
5 | # the state of the button, we make a comparison to an arbitrary threshold (500).
6 | # This subroutine puts a logical value of 1 or a 0 on the stack, depending
7 | # on whether the button is pressed or not.
2 | sub button
9 0 get_position 500 less_than
10 return
11

12 | # This subroutine uses the BUTTON subroutine above to wait for a button press,
13 | #including a small delay to eliminate noise or bounces on the input.
14 1 sub wait_for_button_press

15 wait_for_button_open_10ms
16 wait_for_button_closed_10ms
17 return

18

19 | # Wait for the button to be NOT pressed for at least 10 ms.
20 | sub wait_for_button_open_10ms

21 get_ms # put the current time on the stack
22 begin

23 # reset the time on the stack if it is pressed
24 button

25 if

26 drop get_ms

27 else

28 get_ms over minus 10 greater_than
29 if drop return endif

30 endif

31 repeat

32

33 | # Wait for the button to be pressed for at least 10 ms.
341 sub wait_for_button_closed_10ms

35 get_ms

36 begin

37 # reset the time on the stack if it is not pressed
38 button

39 if

40 get_ms over minus 10 greater_than

41 if drop return endif

42 else

43 drop get_ms

44 endif

45 repeat

46

a7 # An example of how to use wait_for_button_press is shown below:
48

49 # Uses WAIT_FOR_BUTTON_PRESS to allow a user to step through
50 | # a sequence of positions on servo 1.
51 main_loop:

52 begin

53 4000 frame
54 5000 frame
55 6000 frame
56 7000 frame
57 8000 frame
58 repeat

59

60 sub frame

61 wait_for_button_press
62 1 servo

1A> *:>LMKH 0<KBIMBG@ ):G@N:@> -@> H?
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return

'NLM EBD> MA> L>JN>G<BG@ >Q:FIE>L :;;HO> MA> L<KBIM LM>IL MAKHN@A : L>IN>G<> H? ?K:F>L ;I
BGLM>:= H? : MBF>= =>E:R ;>MP>>G ?K:F>L MABL >Q:FIE> P:BML ?HK : ;NMMHG IK>LL 1A>
4 &19#,/9 211 ,+9-/"00 LN;KHNMBG> <:G ;> NL>= BG : O:KB>MR H2KB3M L<KBIML PA>G>0>K

RHN P:GM MH P:BM ?HK : ;NMMHGHK>~HNE= :ELH >QIl.G= MABL >Q:FIE> MH :EEHP FNEMBIE> ;NMMHGL
<HGMBGNHNL FHMBHG HK: O:KB>MR H? HMA>K MRI>L H? ;NMMHG <HGMKHE

Using multiple buttons or switches to control servos

1ABL L<KBIM =>FHGLMK:M>L AHP MH <HGG><M RHNK *:>LMKH MH FNEMBIE> ;NMMHGL 4A>G : ;NMMHG BL
BM KNGL MA> <HKK>LIHG=BG@ L>JN>G<>

1A> *:>LMKH 0<KBIMBG@ ):G@N:@> -@> H?
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# When the script is not doing anything else,

# this loop will listen for button presses. When a button

# is pressed it runs the corresponding sequence.
begin

button_a if sequence_a endif

button_b if sequence_b endif

button_c if sequence_c endif
repeat

# These subroutines each return 1 if the corresponding
# button is pressed, and return O otherwise.
# Currently button_a is assigned to channel 0,
# button_b is assigned to channel 1, and
# button_c is assigned to channel 2.
# These channels must be configured as Inputs in the
# Channel Settings tab.
sub button_a
0 get_position 500 less_than
return

sub button_b
1 get_position 500 less_than
return

sub button_c
2 get_position 500 less_than
return

# These subroutines each perform an arbitrary sequence
# of servo movements. You should change these to fit
# your application.
sub sequence_a

4000 3 servo 1000 delay

6000 3 servo 500 delay

return

sub sequence_b
80004 servo 900 delay
7000 4 servo 900 delay
6000 4 servo 900 delay
return

sub sequence_c
104 speed
7000 4 servo 3000 delay
6000 4 servo 3000 delay
return

X

[

-HEHEN HKIHK:MBHG

-E>:L> GHM> MA:M MABL L<KBIM =H>L GHM =H FNEMB M:LDBG@ &7? : L>IN>G<> BL KNGGBG@ MA> L<}
=>M><M HMA>K ;NMMHG IK>LL>L NGMBE MA> L>JN>G<> BL =HG> &M BL IHLLB;E> MH F:D> MA> ;NMMHC
BG=>I>G=>GMHER MA> L<KBIM PHNE= G>>= MH ;> FN<A FHK> <HFIEB<:M>= !>|>G=BG@ HG AHP LDBEE>= RH
‘K>:M PKBMBG@ L<KBIML RHN FB@AM IK>?>K MH NL> FNEMBIE> *:>LMKHL BGLM>:=

Long delays

1A> EHG@>LM =>E:R IHLLB;E> PBMA BIAHF:G= BL :IIKHQBF:M>ER L><HG=L &G LHF> <:L>L
RHN PBEE P:GM MH F:D> =>E:RL FN<A EHG@>K MA:G MA:M %>K> BL :G >Q:FIE> MA:M LAHPL AHP =>E:RL

1A> *:>LMKH 0<KBIMBG@ ):G@N:@>

-@> H?
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F:GR L><HG=L HK FBGNM>L <:G ;> :<<HFIEBLA>=

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

4000 0 servo

10 delay_minutes

80000 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

&M BL >:LR MH PKBM> LN;KHNMBG>L ?HK =>E:RL H? AHNKL =:RL P>>DL HK PA:M>0O>K RHN P:GM (>>| BG
AHP>0O>KMA:M MA> MBF>K HG MA> *B<KH *:>LMKH BL GHM L :<<NK:M> :L : LMHIP:M<A [ MA>L> =>E:RL <HNE
> LBER ;> #?R

Digital output

1A> =B@BM:E HNMINM ?>:MNK> H? MA> *>LMKH BL
<l:;E> H? <HGMKHEEBG@ :GRMABG@ ?KHF LBFIE>
<BK<NBML MH BGM>EEB@>GM =>0B<>L LN<A ._:L_MA>
ShiftBrite LED Modules [https://www .pololu.com/ e
product/1222] :G= ShiftBar LED Controllers
[https:/ivww .pololu.com/product/1242]  PAB<A NL> :
LBFIE> LRG<AKHGHNL L>KB:E IKHMH<HE &G MABL
>Q:FIE> MA> <EH<D E:M<A :G= =:M: IBGL H? : =
0AB?M KBM> HK 0AB?M :K :K> <HGG><M>= MH L>KOH ‘ _
SAGGSEL  :G=  K>LI>XMBOSER MA>L> pitiars, A sngle 12V supply powers al o the

<A:GG>EL K> :EE <HG?B@NK>= :L HNMINML 1A> devices.

LN;KHNMBG> /$ =>?BG>= A>K> M:D>L ;BM K>=

@K>>G :G=;EN> O:EN>L ?KHF MA> LM:<D MA>G L>G=L: ;RM> <HEHK [:<D>M :G= MH@@E>L MA> E:M<A IE
NI=:M> MA> 0AB?M KBM> PBMA MA> G>P <HEHK O:EN> 1A> LN;KHNMBG> <HNE= ;> FH=B?B>= MH <HGMK
<A:BG H? 0OAB?M KBM>L B? =>LBK>=

1A> *:>LMKH 0<KBIMBG@ ):G@N:@> -@> H?
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begin
1023 0 Orgb 500 delay #red
01023 Orgb 500 delay # green
0 01023 rgb 500 delay # blue
repeat

# Subroutine for setting the RGB value of a ShiftBrite/ShiftBar.
# example usage: 1023 511 255 rgh
sub rgb
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
0180001 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
0080000 servo servo #toggle CLOCK
return

+HM> MA:M P> NL> MH L>M MA> HNMINM EHP :G= MH L>M MA> HNMINM AB@A 1A>L> :K> K>LHG:;
<AHB<>L ;NM :GR O:EN> ?KHF MH  <HNE= ;> NL>= ?HB-EBRMABG@ ?KHF  MH <HNE=
;> NL>= ?HK AB@A B? =>LBK>=

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

,G MA> *BGB *:>LMKH :G=  :L<KBIM <:G ;> NL>= MH L>G= L>KB:E =:M: HNM HG MA> 11) E>O>E L>KB:E
IHKM 15 1ABL F>:GL MA:M MA> *>LMKH <:G <HGMKHE :==BMBHG:E *>LMKHL :EEHPBG@ ?HK E:K@> GN
H? <A:GG>EL PBMAHNM : L>:K:M> FB<KH<E#MKHEEE>KBFIE> IKH@K:F MA:M LAHPL AHP : L>KB:E
<HFF:G=<:G ;> NL>= MH <HGMKHE :GHMA>K *:>3HHMKHMABL <H=> <HG?B@NK> ;HMA *:>LMKHL BG 2/
FH=>:M MA> L:F> ;:N= K:M> :G= <HGG><M 15 HG MA> F:.LM>K MH /5 HG MA> LE:O>

1A> *:>LMKH 0<KBIMBG@ ):G@N:@> -@> H?
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100 delay # initial delay to make sure that the other maestro has time to initialize
begin
127 0 mini_ssc  # set servo 0 to position 127, using the mini-SSC command
254 0 mini_ssc  # set servo O to position 254
repeat
sub mini_ssc

OxFF serial_send_byte serial_send_byte serial_send_byte
return

6.d. Script Specifications

1A> NL>K L<KBIMBG@ E:G@N:@> :0:BE:;E> HG MA> *BGB *:>LMKHL BL FHK> IHP>K?NE MA:G MA:M :O:BE:;E>
*B<KH *:>LMKH 1A> 2BR>G<>L :K> LNFF:KBS>= BG MA> M:;;E> ;>EHP

Micro Maestro Mini Maestro 12, 18, and 24
Script size: ( (
Stack size:
Call stack size:
Number of subroutines: NGEBFBM>=

Extra commands: (- -4% 0"1&)90"+19 61"

Script size: 1ABL BL MA> GNF;>K H? ;RM>L H? I>KLBLM>GM F>FHKR MA:M <:G ;> NL>= MH LMHK> RHNK <H=:
B@@>K L<KBIM LBS> :EEHPL RHN MH LMHK> FHK> L>KOH FHMBHG ?K:F>L :G= MH PKBM> FHK> <HFIE>Q IK]

Stack size: 1ABL BL MA> F:QBFNF GNF;>K H? O:EN>L MA:M <:G ;> HG MA> LM:<D :M MA> L:F> MBF> ;B@@>K
LM:<D :EEHPL RHN MH A:O0> FHK> O:KB:;E>L =H ;B@@>K <HFINM:MBHGL :G= PHKKR E>LL :;HNM PA>MA>K
LM:<D PBEE HO>K?EHP

Call stack size: 1ABL BL MA> F:QBFNF LN;KHNMBG> G>LMBG@ =>IMA MA> F:QBFNF GNF;>K H? LN;KHNMBG:
MA:M <:G ;> <:EE>= PBMAHNM K>MNKGBG@

Number of subroutines: 1ABL BL MA> GNF;>K B#2KBGM LN;KHNMBG>L RHN :K> :EEHP>= MH A:O>

1A> ?BKLM  LN;KHNMBG>L =>?BG>= BG RHNK L<KBIM :K> LI><B:E MA>L> LN;KHNMBG>L <:G ;> LM:KM>= N

L>KB:E HK G:MBO> 20 <HFF:G= :G= >:<A <:EE ?KHF PBMABG RHNK L<KBIM K>JNBK>L HGER HG> ;RM> H?

Ll:<> 1A> Micro Maestro HGER LNIIHKML A:OBG@ NI MH  LN;KHNMB®irli Mdestro 12, 18,

and 24 LNIIHKM A:OBG@ :G NGEBFBM>= GNF;>K H? LN;KHNMBG>L ;NM MA> LN;KHNMBG>L =>?BG>= :?M>K
<:G GHM ;> LM:KM>= ?KHF : L>KB:E HK G:MBO> 20 <HFF:G= :G= >:<A <EE K>IJNBK>L ;RM>L H? L<KBIM

Ll:<>

1A> *:>LMKH 0<KBIMBG@ ):G@N:@> -@> H?
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7. Wiring Examples

1ABL L><MBHG <HGM:BGL >Q:FIE> PBKBG@ <HG?B@NK:MBHGL ?HK MA> *>LMKH NMAKMGMFHGLMK:M> N
P:RL BM <:G ;> <HGG><M>= MH RHNK IKHC><M EMAHN@A F:GR H? MA> IB<MNK>L HGER LAHP MA> *B<KH *
MA> BG?HKF:MBHG BG MABL L><MBHG :lIEB>L MH :EE *:>LMKHL NGE>LL HMA>KPBL> GHM>=

7.a. Powering the Maestro
1A>K> :K> L>0>K:E P:RL MH IHP>K RHNK *:3LIKKK>LLHK :G= MA> L>KOHL BM BL <HGMKHEEBG@

USB power

&? RHN <HGG><M : IHP>K LNIIER MH MA> L>KOH IHP>K
M>KFBG:E :G= <HGG><M MA> *:>LMKH MH 20 :L LAHPG
BG MA> IB<MNK> MH MA> KB@AM MA>GL MA> *:>‘|J_5l\éIKH_
IKH<>LLHK PBEE ;> IHP>K>= ?KHF 20 PABE> MA> ;
K> IHP>K>= ?KHF MA> |HP>K LNIIER> IHP>K - : -

LNIIER FNLM HNMINM : OHEM:@> PBMABG MA> L>KOHLESies ~ o
K>LI><MBO> HI>K:MBG@ K:G@>L :G= FNLM ;> <:I;E> H? '
LNIIERBG@ :EE MA> <NKK>GM MA:M MA> L>KOHL PBEE =K:P

The Micro MaestroOs processor can be

&G MABL <HG?B@NK:MBHG B? MA> <HFINM>K HHKodMAMHN20SE while the servos are
AHLM MA:M MA> *>LMKH BL <HGG><M>= MH @H>L MH P& by a separate supply.

MA>G ‘R =>?:NEM MA> *>LMKH PBEE @H MH LE>>I :G= LMHI

L>G=BG@ L>KOH INEL>L &? RHN G>>= MH =KBO> RHNK L>KOHL PABE> RHRHN<HEINU>HIBE H?

Never sleep (ignore USB suspend) HIMBHG BG MA> 0>KB:E 0>MMBG@L M:; H? MA> *>LMKH HGMKHE >GM:
+HM> MA:M MABL PBEE HGER PHKD B? MA> <HFINM>K BL LNIIERBG@ IHP>K MH MA> 20 IHKM PABE> BM Bl
BM PBEE F:D> RHNK *>LMKH :> GHG 20 <HFIEB:GM

Two power supplies

4BKBG@ "Q:FIE>L -@> H?


https://a.pololu-files.com/picture/0J2225.1200.png?656bbda4bd8b0148c515243431799850
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&? RHN <HGG><M : IHP>K LNIIER MH MA> L>KOH IHP>K
M>KFBG:E :G= <HGG><M :GHMA>K |[HP>K LNIIER MH $+!
3&+ MA>G MA> *>LMKHKH<>LLHK PBEE ;> IHP>K>=
?KHF MA> 3&+ LNIIER PABE> MA> L>KOHL :K> IH
?KHF MA>BK HPG LNIER3&+ LNIIER FNLM ;> PBMAB
[ 3:G=;><:l;;E>H? LNIIERBG@ :M E>LM F MH
MA> *B<KH *:>LMKH HIE MH MA> *BGB *:>LMKH 1A>
L>KOH IHP>K LNIIER FNLM HNMINM : OHEM:@> PBN
L>KOHL_ K>LI><MBO> HI>K:MBG@ K:G@>L :G= FNEN
<:I;;E>H? LNIIERBG@ :EE MA> <NKK>GM MA:M MA> L>KOHL R
=K:P

Servos

The Micro MaestroOs processor and servos
can be powered separately.

One power supply

&? RHN <HGG><M : LBG@E> IHP>K LNIIER MH 3&+ :G= MA>
L>KOH IHP>K M>KFBG:E MA>G MA>L*HHARHLHK

:G= MA> L>KOHL PBEE ;> IHP>K>= ?KHF MA:IMANIIER
LNIIER FNLM ;> PBMABG [ 3 :G= ;> PBMABG MA>
L>KOHL_ K>LI><MBO> HI>KIMBG@ K:G@>L :G= FNLN

<:1:E> H? LNIIERBG@ :EE MA> <NKK>GM MA:M MA> Lm '
=K:P :

SErnvos

P:R MH =H MA> PBKBG@ ?HK MABL <HG?B@NK:MBHGEI
PBK> :>MP>>G MA> L>KOH IHP>K K:BE :G= MA> 3&+ EBG>Y5envo = VIN (5-16V)

,G MA> *BGB *:>LMKH ‘G= <A:GG>E L>KOH The Micro MaestroOs processor and servos
can be wered from a single 5D16V supply

<HGMKHEE>KL MA>K><HFF>G=>= P:R MH =H MA> PRKEfa@: 3kt positive servo power rail

MABL <HG?B@NK:MBHG BL MH <HGG><M RHNK IHP>K LNIIER MH ®© VIN-

MA> =>=B<:M>= L>KOH IHP>K IBGL BG MA> <HKG>K H? MA>

;H:K=:G= NL> MA> BG<EN=>= ;EN> LAHKMBG@ ;EH<D MH <HGG><M MA>3B8HE:;>E>= |30/

7.b. Attaching Servos and Peripherals
,G MA> *>LMKH :GR H? MA> <A:GG>EL <:G ;> NL>= :L / L>KOH INEL> HNMINM L :G :G:EH@ =B@BM:E

4BKBG@ "Q:FIE>L -@> H?
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-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

BGINM HK :L : =B@BM:E HNMINM 1ABL :EEHPL MA> *>LMKH MH <HGMKHE L>KOHL K>:= ;NMMHG IK>LL
IHM>GMBHF>M>K IHLBMBHGL =KBO> )"IL :G= FHK> 1A> <A:GG>EL <:G ;> <HGMKHEE>= ?KHF MA> NL>K L:
PBMABG MA> *:>L MKH HK >QM>KG:EER HO>K 11) E>O>E L>KB:E HK 20

Servo

1IH <HGG><M : L>KOH MH MA> *:>LMKH RHN FNLM ?BKLM =><B=> PAB<A <A:GG>E RHN PHNE= EBD> MH N
<A:GG>E BL GHM :EK>:=R <HG?B@NK>= MH ;> BG L>KOH FH=> MA>=>?:NEM MA>G BG MA> *:>LMKH HGMKI
NG=>K MA> A:GG>E 0>MMBG@L M:; <A:G@> MA:M S&WGPH=MHG= <EB<D ]IIER 0>MMBG@L"

HGG><M RHNK L>KOH <;E> MH MA> <A:GG>E ;>BG@ <:K>?NE GHM MH IEN@&KEMBE tp<DP:K=L

connect your servo correctly , or it might be destroyed. 1A> LB@G:E NLN:EER PABM> HK:G@> HK
R>EEHP PBK> LAHNE= ;> MHP:K= MA> BGLB=> H? MA> ;H:K= :G= MA> @KHNG= PBK> NLN:EER ;E:<D HK ;
LAHNE= ;> <EHL>LM MH MA> >=@> H? MA> ;H:K=

6HN PBEE G>>= MH <HGG><M :! |[HP>K LNIIER ?HK RHNK LS&eibh Da>?HK IHP>KBG@ BG?HKF:MBHG

6HN <:G M>LM RHNK L>KOH ;R L>MMBG@ MA> M:K@>M H? MA> L>KOH <A:GG>E BG MA> OM:MNL M:; H?

HGMKHE >GMsKRHN >G:;E> MA> L>KOH <A:GG>E ;R <A><DBG@ MA> ]'G:;E>=" <A><D;HQ RHN LAHNE= ;>
;;E> MH F:D> MA> L>KOH FHO> ;R =K:@@BG@ MA> LEB=>K ;K E>?M :G= KB@AM +HP RHN <:G <HGMKHE M/
BG RHNK L<KBIM NLBG@ MAHBF.G= HK HO>K L>KB:E NLBG@ MA=K|@\N1 <HFF.G= 1A>L>

<HFF:G=L M:D> :K@NF>GML BG NGBML H? JN:KM>K FB<KHL><HG=L LH RHN LAHK@>FMNEHERHR MA> 1

RHN L>> BG MA> OM:MNL M:; ;R ?HNK MH <HFINM> <HKK><M :K@NF>GML MH MA>L> <HFF:G=L *HK> :=0:G<
<HFF:G=L :K> :ELH :O:BE:;E> ?HK <HGMKHEEBG@ RHNK L>KOHL

Button or switch

1H <HGG><M : ;NMMHG HK LPBM<A MH MA> *>LMKH RHN FNL%@%;&@%& button, or
=><B=> PAB<A <A:GG>E RHN PHNE= EBD> MH NL> &G MA> *>LMKH
HGMKHE >GM¥B=>K MA> A:GG>E 0>MMBG@L M:; <A:G@> MA:MV
<A:GG>E Niput FH=> :G= <EB<D ] IIER 0>MMBG@L" +>QM PB
. INEE NI K>LBLMHK [ DBEH HAFL ;>MP>>G MA> LB@G:E EBG>
MA:M <A:GG>E :G3 LH MA:M MA> BGINM BL BB@&G MA> =
LPBM<A BL HI>G 4BK> MA> :NMMHG HK LPBM<A ;>|v|F>>>%i2/|grA£1 hg(@n%gmgabumn N
EBG> :G= $+! 3 LH MA:M PA>G MA> ;NMMHG LPBM<A BlswidMB®3 Micro Maestro Servo
MA> BGINM PBEE ?EEA#HB<MNK> MH MA> KB@AM LAHPL AHP MH controller.
<HGG><M : ;NMMHG HK LPBM<A MH <A:GG>E HG MA> *B<KH *:>LMKH

<A:GG>E L>KOH <HGMKHEE>K

+HM> G >QM>KG:E INEE NI K>LBLMHK BL GHM G>>=>= B? RHN NL> <A:GG>E HK HG MA>*BGB *>LM
<A:GG>E L>KOH <HGMKHEE>K :G= >G:;E> BML BGM>KG:E INEE NI K>LBLMHK BG A:GG>E 0>MMBG@L
*>LMKH HGMKHE >GM>K

4BKBG@ "Q:FIE>L -@> H?
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-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

6HN <:G M>LM RHNK BGINM ;R MH@ @EBG@ MA> ;NMMHG LPBM<A :G= O>KB?RBG@ MA:M MA> ]-HLBMBHG"
BG MA> OM:MNL M:; H? MA> *>LMKH HGMKHE >GM>K K>?E><ML MA> LM:M> H? RHNK :NMMHG LPBM<A |
<EHL> MH PA>G MA> ;NMMHG LPBM<A BL BG:<MBO> :G= <EHL> MH PA>G BM BL :<MBO> +HP RHN <:G
MA> LM:M> H? MA> ;NMMHG LPBM<A BG RHNK L<KBIM NLBG@ MA> $"19-,0&1&,+ <HFF.G= HK HO>K L>KB:E
MA> 1$>M -HLBMBHG" <HFF:G= 1A>L> <HFF.G=L PBEE K>MNKG O:EN>L MA:M :K> <EHL> MH PA>G MA>
:NMMHG LPBM<A BL BG:<MBO> :G=<EHL>MH PA>G BM BL :<MBO>

Potentiometer

1IH <HGG><M : IHM>GMBHF>M>K MH MA> *:>LMKH RHN FNLM ?Blghivhtiometer (> 1 k)
=><B=> PAB<A <A:GG>E RHN PHNE= EBD> MH NL> &? RHN A:O>
*BGB *>LMKH HK <A:GG>E L>KOH <HGMKHENEKEK MH 5V
IB<D HG> H? MA> :G:EH@ BGINM <:I:;E> <A:GG>EL <A:GG -
[ &G MA> *>LMKH HGMKHE >GE=KK MA> A:GG>E'IT'_:|
0>MMBG@L M:; <A:G@> MA:M <A:BEHERWE> :G= <EB<D. — .
]JIIER 0O>MMBG@L"* +>QM <HGG><M MA> IHM>GMBHF>M>K MH MA>
*>LMKH LH MA:M MA> MPH >G=L @H MH $+3 :@&= MA> Diagram for connecting a

potentiometer to the Micro Maestro
PBI>K <HGG><ML MH MA> LB@G:E EBG> H? MA> <A:GG>E 1A> IB<NM&edibiler.
MA> KB@AM LAHPL AHP MH <HGG><M : IHM>GMBHF>M>K MH <A:GG>E
HG MA> *B<KH *>LMKH <A:GG>E L>KOH <HGMKHEE>K
IHM>GMBHF>M>K LAHNE= A:O> : K>LBLM:G<> HBFHEHAMLH MA:M BM =H>L GHM =K:P MHH FN<A <NKK>GM
?KHF MA> 3 EBG>

6HN <:G M>LM RHNK BGINM ;R KHM:MBG@ MA> IHM>GMBHF>M>K :G= O>KB?RBG@ MA:M MA> ]-HLBMBHG" O
BG MA> OM:MNL M:; H? MA> *:>LMKH HGMKHE >GM>K K>?E><ML MA> IHLBMBHG H? MA> IHM>GMBHF>M
O:KR ;>MP>>G :IIKHQBF:M>ER :G= +HP RHN <:G K>:= MA> [HLBMBHG H? MA> IHM>GMBHF>M>K BG RHN
L<KBIM NLBG@ MA> $"19-,0&1&,+ <HFF:G= HK HO>K L>KB:E NLBG@ MA> [$>M -HLBMBHG" <HFF:G= 1A>L>
<HFF:G=L PBEE K>MNKG O:EN>L ;>MP>>G :IIKHQBF:M>ER :G=

LED

4BKBG@ "Q:FIE>L -@> H?
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-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

1H <HGG><M :G )" MH MA> *:>LMKH RHN LAHNE= ?BKLM =><B=> ki
| r
PAB<A <A:GG>E RHN PHNE= EBD> MH NL> &G MA> *:>L MKty Built-in
>GM>KNG=>K MA> A:GG>E 0>MMBG@L M:; <A:G@> MA:M <A-E3pot enough)
MHKDutput FH=> :G= <EB<D ] IER 0O>MMBG@L" +>QM <HGG>&N & W .

. = ? " | - = |'= *- o= 4 i t
<:MAH=> H? MA> )"l MH $+! :GR @KHNG= |:= HG MA> .>LM|‘%] = IHHIIIIlf i
PBEE RPR2> ;><:NL> MA>R :K> :EE <HGG><M>= 1A>G <HGG><M M
:GH=> H? MA> )"l MH MA> <A:GGEB@G:E EBG> MAKHN@A :
K>LBLMHK BL G>>=>= 1A> LB@G:E EBGHAE K>LBLMHK ?Hpagram for connecting an LED to

the Micro Maestro servo controller.
IKHM><MBHG PAB<A F>.GL RHN <:G <HGG><M FHLM )"IL =BK><MER
MH MA> LB@G:E EBG> %RANOBKHNE= K>:= RHNKL"!_
=:M:LA>>M MH F:D> LNK> :G=:== RHNK HPG K>LBLMHK B? G>>=>=

6HN <:G M>LM RHNK )" ;R L>MMBG@ MA> |M:K@>M" H? MA> )"l <A:GG>E BG MA> OM:MNL M:; H? MA> *:>
HGMKHE >GMAK )"! LAHNE= ;> HG B? RHN L>M MA> M:K@>M MH ;> @K>:M>K MA:G HX{_>@:E MH

H? HMA>KPBLEING<:G <HGMKHE MA> )"l BG RHNK L<KBIM NLBG@HNMASH"HK HO>K L>KB:E NLBG@

MA> 10>MKI@>M" <HFF:G= 1A>L> <HFF:G=L M:D> :K@NF>GML BG NGBML H? JN:KM>K FB<KHL><HG=L LH MA
)"l LAHNE= ;> HG B? RHN L>G=: GNF;>K @K>:M>K MA:G HK >JN:E MH ? HBAASHKPBL>

1A> MHM:E <NKK>GM RHN <:G L:?>ER =K:P ?KHF MA> LB@G:E EBGS¢cBobnEB&BM>= 0>>
:G= Section 1.b ?HK FHK> BG?HKF:MBHG

7.c. Connecting to a Microcontroller

1A> *>LMKH <:G :<<>IM 11) L>KB:E <HFF:G=L ?KHF : Maestro
FB<KH<HGMKHHEE>IGG><M MA> FB<KH<HGMKHEE>K MH

*>LMKH RHN LAHNE= ?BKLM <HGG><M MA> @KHNG= EBG>
FB<KH<HGMKHEE>K MH MA> @KHNG= EBG> H? MAE“’E
<HGG><M MA> 15 L>KB:E MK:GLFBM EBG> H? MA> FH
MH MA> /5 EBG> H? MA> *:>LMKH LH MA:M MA> FB<HK
<G L>G= <HFF.G=L &? RHN G>>= MH K><>BO> | >KB:E GPIO
K>LIHGL>L ?KHF MA> *>LMKH MA>G RHN PBEE |GMDMH
<HGG><M MA> /5 L>KB:E K><>BO> EBG> H? MA> FB<KH<
MH MA> *>LMKH5 EBG> #HK FHK> BG?HKF:MBHG HGialytA® showing how to connect the
—B?2K>GM L>KB:E FH=>L :G= <HFE:G=L Section 5 Micro Maestro servo controller to a

microcontroller.

(optional)

&? RHN P:GM RHNK FB<KH<HGMKHEE>K MH A:0> MA> :;BEBMR MH

K>L>M MA> *>LMKH MA>G <HGG8iMBBG> H? MA> *:>LMKH MH :GR @>G>K:E INKIHL> & , EBG> H? MA>
FB<KH<HGMKIBHESKAHNE= A:O> MA> & , EBG> MKB LM:BIPAHK RHN P:GM MA> *:>LMKH MH KNG :G=
=KBO> BM EBPM>FIHK:KBER MH K>L>M MA> *:>LMKH

4BKBG@ "Q:FIE>L -@> H?
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-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

&? RHN P:GM RHNK FB<KKH<HGMKHEE>K MH A:0> MA> :;BEBMR MH =>M><M >KKHKL ?KHF MA> *>LMKH |
BGINM BGLM>:= H? MA> L>KB:E <HFF:G= HK RHN P:GM MH K><>BO> =BK><M ?7>>=;:<D ?KHF MA> NL>K L<KE
<HGG><M MA> "/l EBG> H? MA> *:>LMKH MH :GR @>G>K:E INKIHL> & , EBG> H? MA2ABYKH<HGMKHEE>K
EBG> BL HGER :0O:BE:;E> HG MA> *BGB *:>LMKH :G= <A:GG>E L>KOH <HGIgE¢tloE>kKh 0>>

?HK FHK> BG?HKF:MBHG :;HNM MA> "/ EBG>

4BKBG@ "Q:FIE>L -@> H?
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8. Writing PC Software to Control the Maestro

1A>K> :K> MPH P:RL MH PKBM> - LH?MP:K> MH <HGMKHE MA> *>LMKH MA> G:MBO> 20 BGM>K?:<> :G=
OBKMN:E L>KB:E IHKM 1A> G:MBO> 20 BGM>K?:<> IKHOB=>L FHK> ?>:MNK>L MA:G MA> L>KB:E IHKM LN<
3BEBMR MH <A:G@> <HG?B@NK:MBHG [:K:F>M>KL :G= L>E><M MA> *>LMKH ;R BML MAB:E GNF;>K

20 BGM>K?:<> :EEHPL RHN MH K><HO>K FHK> >:LBER ?KHF M>FIHK:KR =BL<HGG><MBHGL 1A> OBKMN:
IHKM BGM>K?:<> BL >:LB>K MH NL> B? RHN :K> GHM ?:FBEB:K PBMA IKH@K:FFBG@ :G= BM <:G PHKD PBI
LH?MP:K> IKH@K:FL MA:M NL> L>KB:E IHKML LN8%R ):;3

Native USB Interface

wy MseinoEaspExarmpie o Visusl Bate —BL_Faw

EE W) |
1A> Pololu USB Software Development Kit % Maestrolaryframple in C8 nel
[https://www .pololu.com/docs/0J41] LNIIHKML
4BG=HPL :G= )BGNQ :G= BG<EN=>L MA> LH
<H=> ?HK

sl

| Dastis || Twgets1000m Tt 200008

The Pololu USB SDK contains example code for
W MaestroEasyExample . LBEIE> the Maestro in C#, Visual C++, and Visual Basic

>Q:FIE> :IIEB<:MBHG MA:M NL>L G:| T
20 :G= A:.L MAK>> :NMMHGL MA:M <H'

MA> *:>LMKH >KLBHGL H? MABL >Q:l

‘K> :0:BE:;;E>BG BLNE :LB< +"1

:G= 3BLN:E

W MaestroAdvancedExample G
>Q:FIE> @K:IAB<:E :lIEB<:MBHG M
NL>L G:MBO> 20 MH L>G= <HFF.G=
:G= K><>BO> ?7>>=;:<D ?KHF MA> *:>L|
:G=  NMHF:MB<:EER K><HO>K
=BL<HGG><MBHG PKBMM>G BG

WUscCmd : <HFF:G=EBG> NMBEBMI
<HG?B@NKBG@ :G= <HGMKHEEBG@
PKBMM>G BG

W  +"1 <E:LL EB;K:KB>L MA:M >G:E
G:MBO> 20 <HFFNGB<:MBHG PBM!
*>LMKH PKBMM>G BG

6HN <:G FH=B?R MA> :IIEB<:MBHGL BG MA> 0!( MH LNBM RHNK G>>=L HK RHN <:G NL> MA> <E:LL EB;K:KE
BGM>@K:M> MA> *:>LMKH BG MH RHNK HPG :lIEB<:MBHGL

"Q:FIE> <H=> MA:M NL>L MA> G:MBO> 20 BGM>K?:<> ?KHF HMA>K E:G@N:@>L S€ctioAHRG= BG

4 KBMBG@ - OH?MP:K>MH HGMKHE MA> *:>LMKH -@> H?
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-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

Virtual Serial Ports

EFHLM :GR IKH@K:FFBG@ E:G@N:@> BL <:I;;E> H? <<>LLBG@ MA> * IHKML <K>:M>= ;R MA> *:>LMKH

4 > K><HFF>G= MA> *B<KHLH?M +"1 ?K:F>PHKD PAB<A BL ?K>> MH NL> :G= <HGM:BGL : 0>KB:E-HKM <E:l
MA:M F:D>L BM >.LR MH K>:= :G= PKBM> ;RM>L ?KHF : LHMBEGHKN GEH: =82 N:E OMN=BH "QIK>LL

?HK >BMA>K HKBLN:E :LB< :G= PKBM> IKH@K:FL MA:M NL> MA> 0>KB:E-HKM <E:LL MH <HFFNGB<:M>
PBMA MA> *:>L MKiN #BEE G>>= MH L>M MA> PF:bENIBIE FH=> MH ;> >BMA>K 120 IN:E -HKM" HK ]20

A:BG>=" 1A> L>KB:E BGM>K?:<> BL =H<NFS8b&fion BG#HK >Q:FIE> L>KB:E <H=> BG F.GRKB3M

E:G@N:@>L LSection 5.h :G= Section 10

4 KBMBG@ - OH?MP:K>MH HGMKHE MA> *:>LMKH -@> H?
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9. Maestro Settings Limitations
Mini Maestro serial baud rate limitations

,G MA> *BGB *:>LMKH :G=  MA>?HEEHPBG@ ;:N= K:M>L LAHNE= GHM ;> >Q<>>=>= HK MA> IKH<>LLHK
F:R ;><HF> HO>KEH:=>= <:NLBG@ =>@K:=>= |>K?HKF:G<>

100100 Hz | 111250 Hz| 333 Hz
Serial mode: UART/USB chained* D;IL D;IL D;IL

Serial mode: Dual-port D;IL D;IL D;IL

* Assuming b ytes are not sent and receiv. ed simultaneously , as required for the P ololu protocol.

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

*HLM L>KOHL K> =>LB@G>= 48 HI>K:MBHG 2GE>LL RHN DGHP MA:M RHN G>>= AB@A
INEL> K:M>L RHN <:G L:?>ER B@GHK> MABL L><MBHG

1A> *B<KH *:>LMKH A:L : K>LMKB<M>= F:QBFNF INEL> E>G@MA ?HK INERESKG>IAB@ARK>
K>LMKB<MBHG =>I>G=L Be&rvd#\available L>MMBG@ :G= BL >G?HK<>= :NMHF:MB<:EER ;R MA> *:>LMKH
HGMKHE >GM>K

1A> F:QBFNF INEL> E>G@MAL BG FB<KHL><HG=L :K> @BO>G ;>EHP
6 servos | 5servos | 4 servos | 1D3 servos
67 Hz
71 Hz
77 Hz
83 Hz
91 Hz

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

*HLM L>KOHL K> =>LB@G>= MR HI>K:MBHG 2GE>LL RHN DGHP MA:M RHN G>>= AB@A
INEL> K:M>L RHN <:G L:?>ER B@QGHK> MABL L><MBHG

*>L MKH 0>MMBG@L )BFBM:MBHGL -@> H?



-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

,G MA> *BGB *:>LMKH :G=  INEL> KIM>L H? [ %S INM K>LMKB<MBHGL HG MA> L>KOH INEL>
E>G@MAL 1A>L>K>LMKB<MBHGL :lIER MH :EE L>KOH <A:GG>EL >0>G B? LHF> :K>L>M MH : EHP>K INEL> K
MAPeriod multiplier 2>:MNK>

1A> ?HEEHPBG@ M:;E>L LAHP :EEHP>= FBGBFNF :G= F:QBFNF INEL> E>SG@MAL BG FB<KHL><HG=L 7?H
0O:KB>MR H? <HF;BG:MBHGL H? INEL> K:M>L :G= L>KOH GNF;>KL EE >G:;E>= L>KOHL FNLM :EP:RL L:MBI
MA> K>LMKB<MBHGL HG LHF> MEEMACHP.LB>LM P:R MH ?HEEHP MA> K>LMKB<MBHGLMBA>KAH IB<D : KHP
<HG?B@NK> FBGBFNFL :G= F:QBFNFL ?HK LI><B?B< <A:GG>EL :<<HK=BG@ MH MA> K>LMKB<MBHGL @B
KHP %HP>0O>KRHN =H GHM G>>= MH LI><B?R MA> K:G@>L H? RHNK L>KOHL BG :=0:G<> RHN <:G LPBN
LHF> <A:GG>EL MAK :=CNLM MA>BK IHLBMBHGL MH :<<>LL : PB=>K K:G@> HG HMA>K <A:GG>EL &? RHNK L
A:lI>G MH OBHE:M> MA>L> K>LMKB<MBHGL MA> L>KOH I>KBH= FB@AM BG<K>:L> :G= MA> NGBML H?
:<<>E>K:MBHG EBFBML PBEE <A:G@> ;KHHKHBGMERVIBHG H? MA> *:>L MKH PBEE<G®GHM BG?2GR

HMA>K P:R

#HK >Q:FIE> PBMA : *BGB *:>LMKH KNGGBG@4#1: FL I>KBH= RHN F:R NL> L>KOHL PBMA :
K:G@>H? [ eL :G= L>KOHL PBMA :K:G@>H? [ eL 1A>K>F:BGBG@ <A:GG>EL FNLM >:<A
;> H?? HK A:O> MA>BK FH=> LiduiHKOutput GHMNervo

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

*>L MKH 0>MMBG@L )BFBM:MBHGL -@> H?



-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

Allowed pulse ranges at 200 Hz:
Servos Min Max

*>L MKH 0>MMBG@L )BFBM:MBHGL -@> H?



-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

10. Related Resources

1ABL L><MBHG EBLML K>LHNK<>L MA:M FB@AM A>E| RHN NL> MA> *:>LMKH -E>:L> GHM> MA:M MA>L> K>L}

H? O:KRBG@ JN:EBMR :G= FHLM :K> GHM M>LM>= HK LNIIHKM>= ;R -HEHEN

Tutorials and example code
W Sample Project: Simple Hexapod W alker [https://www .pololu.com/docs/0J42]

W Obstacle avoider robot  [http://forum.pololu.com/viewtopic.php?f=2&t=2756] 1ABL KH;HM ?>:MNK>
*:>LMKH :L BML F:BG <HGMKHEE>K

W Mini Maestro 24 as an LCD Driver [http://forum.pololu.com/viewtopic.php?f=2&t=7402]

W PMCtrl [https://github.com/gNSortino/PMCtrl] 1ABL BL : EB;K:KR ?HK MA> K=NBGH IE:M?HKF
MA> OH?MP:K>0>KB:E EB;K:KR MH <HGMKHE MA> *:>LMKH

W node-pololumaestro  [https://www .npmjs.com/package/pololu-maestro] 1ABL BL : FH=NE> ?HK 1
+H=> CL IE:M?HKF ?HK <HGMKHEEBG@ : *:>LMKH HO>K BML L>KB:E BGM>K?:<>

W RapaPololuMaestro [https:/github.com/jbitoniau/RapaPololuMaestro] 1ABL BL : <KHLL IE:M?H
EB;K:KR ?HK <HGMKHEEBG@ : *:>LMKH HO>K BML L>KB:E BGM>K?:<>

W maestro.py [hitps://github.com/frc4564/maestro] 1ABL -RMAHG <E:.LL <:G <HGMKHE : *:>LMK
BML L>KB:E BGM>K?:<>

W android-pololu-maestro-ssc  [https://github.com/pryan1068/android-pololu-maestro-ssc] 1ABL BL :G
>Q:FIE> G=KHB=:ll PKBMM>G BG ":0: MA:M <HGMKHEL MA> *:>. MKH HO>K BML G:MB(

W RPi Android HTML5 Realtime Servo Control  [http://martinsant.net/?page_id=479]  1ABL IKHC><
?>:MNK>L : -RMAHG IKH@K:F KNGGBG@ HG : /.LI;>KKR -B MA:M <HGMKHEL : *:>LMKF
BGM>K?:<>

W C++ UDP server [http://forum.pololu.com/viewtopic.php?p=38801#p38801] 1ABL L>KO>K K><>B
=:M: HO>K 2!- :G= NL>L EB;NL; MH <HGMKHE MPH L>KOHL

W Joystick-controlled servos under W indows 7 in Perl [http:/forum.pololu.com/
viewtopic.php?f=16&t=4766]

W iamcontent-pololu-servo-controllers.jar [http://forum.pololu.com/
viewtopic.php?f=16&t=9882#p44558] "0: EB;K:KR ?KHF $K>@ "E=>K?B>E= ?HK <HGMKHE
NLBG@ MA> *:>LMRH BGM>K?:<>

W C++ libusb example code [http://forum.pololu.com/viewtopic.php?f=16&t=3620]

W Visual C++ serial example code [http://forum.pololu.com/
viewtopic.php?f=16&t=3729&p=17585#p17585]

W Visual Basic 6 (VB6) serial example code [http://forum.pololu.com/
viewtopic.php?p=2471 1#p24711]

[>E:M>= [>LHNK<>L -@> H?
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-HEHEN *:>LMKH 0>KOH HGMKHEE$N\BA==K X [ -HEHEN HKIHK:MBHG

W PHP serial example code [http://forum.pololu.com/viewtopic.php?f=16&t=5951]

W MATLAB serial example code [http://forum.pololu.com/
viewtopic.php?f=15&t=5090&p=24142#p24142]

W LabVIEW VI for Micro Maestro [http:/forum.pololu.com/viewtopic.php?f=23&t=4538]

W libusc [https://github.com/papabricole/Pololu-Maestro] 1ABL IKHC><M <HGM:BGL : EB;K:KR G:F>:
MA:M BL PKBMM>G BG :G= NL>L EB;NL; MH >QIHL> :EFHLM >0>KR |:KM 8:M83&>*28L|
IKHMH<HE &M :ELH A.L :G >Q:FIE> $2& PKBMM>G PBMA .M

W Maestro Serial Library for W indows 10 loT Core [https:/forum.pololu.com/t/maestro-windows-
iot-driver/10746]

W Maestro USB Library for W indows 10 loT Core [https://github.com/paulbearne/MaestroDriver]

W Pololu USB SDK [https://www .pololu.com/docs/0J41] 1ABL BL MA2BLB:E LHNK<> ?HK BG?HI
3HNM MA> *:>LMKHE:MBO> 20 BGM>K?:<> &M <HGM:BGL >Q:FIE> <H=> PKEVMG BG
:G=3BLN:E LB< +"1 *HK> BG?HKF:MBHG $ctdah 8

Commercial software
1A>L> LH?MP:K> [:<D:@>L A:0> BGM>@K:M>= LNIIHKM ?HK MA> *:>L MKH

W Maestro support for RoboRealm  [http:/iwww .roborealm.com/help/Pololu_Maestro.php]

W Visual Show Automation (VSA) [https://www .brookshiresoftware.com/vsa_configurations.htm]

Accessories

W Pololu Maestro Case [https://iwww .thingiverse.com/thing:6876] 1ABL BL : ! =>LB@G HiI
1ABG@BO>KL> ?HK : <:L> =>LB@G>= MH ?BM MA> *B<KH *:>LMKH <A:GG>E 20 0>KOI

[>E:M>= [>LHNK<>L -@> H?
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