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Qik 2s12v10 User's Guide
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1. Overview
1>G?A L 7::179ECFH;>;0|300 JEKIs> FEMJAEEBEBRBLCEIJEEDIHEBB ;HI
1>9ECFBE&IYH:WBICIH P 7 C|?Pr;1J >dual VNH2SP30carrier board [http://www.pololu.com/catalog/
product/708] 8 @ J | ; B<W 77EDRCE?’M H E 9 E (EJHEHEBENMP?H »; H H/BHEH? IM&HK I3 ;:CEJEHI
M?2XKBB1;9FTDEDB;; QEDJHIEBL ?KEDE= OEDJ?DKEKEIJEH7TDDDBEB ;HFI?NI=
71 >?2=> 711>; ?CFHEL;C;DJI EL;H 9ECF;J?D= FHE:K9JI| ?D9BK:;
Q>7?=> <H;GK;D90 -4* JE ;B?C?D7J; IM?J9>?D= ?D:K9;: CEJEH I1>7<J >KC E
Q7 HE8KIJ >7?=>I|F;;: 9ECCKD?97J?ED FHEJE9EB M?J> KI;H 9ED<?=KH78B
QL?1?8B; )"!l 7D: 7 :;CE CE:; JE >;BF JHEK8B;I>EEJ FHE8B;C7J?9 ?DIJ7BB
QH;L;HI; FEM;H FHEJ;9J?ED ED J>; FEM;H IKFFBO
Main Features of the Qik 2s12v10
QO0?CFB; 8?:?H;9J?ED7B 9EDJHEB E< JME ! 8HKI> CEJEHI
Q 3 JE3 CEJEH IKFFBO H7D=;
Q C7N?CKC 9EDJ?DKEKI 9KHH;DA F;H CEJEH

Q)E=?9 BPEDB ?DLJNME M78?9BDIHEB I@EDD;9JEETOHE9E D EHEBSEE H |
9EDJHEBB;HI

Q/0 B;L;B ED; M70 |I;H?7B 9EDJHEB <EH ;710 9EDD;9J?ED JE 7 - |;H?7
Q,FJ?ED7B 7KJEC7J?9 87K: H73FI:;J JE9QABED <HEC

QO;L;ED S8E?B:?9FJIBHFEM;IR7IKI7THI8HHEB:?9 7TAEEEIRB:?97 IEHI
;8K==?D= 7D: <;;:879A

Q"HHEH EKJFKJ JE C7A; ?J ;71?;H <EH J>; C7?D 9EDJHEBB;H JE H;9EL;H <

Q'KCF;H ;D78B;: :;CE CE:; 7TBBEM?D= ?D?J?7B J;1J?D= M?J>EKJ 7DO FHE=

Q,FJ?ED7B [/ ;HHEH :;J;9J?ED ;B?C?D7J;l I;H?7B ;HHEHI 97KlI;: 80 DE?I;

Q,FJ?ED7B CEJEH I>KJ:EMD ED ;HHEH EH I;H?7B J?C;EKJ <EH 7::?J?ED7B
Specifications

Motor channels:

Operating voltage: vV 3

Continuous output current per channel:

Peak output current per channel:

Auto-detect baud rate range: \% 8FI

Available fixed baud rates: 8FI 8FI 8FI

Available PWM frequencies: A%BP A%P A%P A%P %P %P
Reverse voltage protection?: 6

Motor driver: 3+% 0- N

Important safety warning
1>?FHE:RYDEJIDJI;DSEBEKD=?B:EKDKHHBEKRt;J>HHE: EDIBD : ;H KBJ
IKF;HL? IQED?D> FHE:K®EK=HDEJE EBEBEBX/SEHD QD @KMAC 7=+ ;B7JE:
J>KI;EHBE>F;H<EHEKDIOFHE:KISPFHE:RDIE:J1?=D<EADI>EKBES8;KI;:?D

,L;HL?;M -7=: E<
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TFFB?9 MXEHIPIC7B<KDEI>HHE :REXB7KRZZD @QKMTOC 7=:B;77ADEE<L>;I;
7::?J?ED7B FH;97KJ?EDI

Ql>HHE:HEDJB?DIE<EBBENHE PH D7 BPHDEY9 ;. KIKOBID ERI? 9 AI>BHE: KB J
M71>?D= >7D:1 7<J:H >7D:B?D=

Q0?D9>: 7TD?JAECFEDIBNFEIJ7AI7D: FH;97KIBTEDH I O9FIHE . KHEC
"0! ;B;9JHEPRPIBI7HW=?9EKBIC73I>ED B8EBH9IJHHED?RA7D:2DFIHE: KB J
7TDEIJFP,HIEKDREK®>;2ADM? DEKRADIEGK7EDR>7H-C87B 8DIM ;OEIKEI>7]
OEK :EDJ[J :?19>7H=; J>HEK=> J>; ;B;9JHED?9Il 71 J>; ;N9>7D=; ?I1 C7:;

Q/;L?;NI>?DIJHKO9JMEDEBEGTA?DE>{B ;9JHEXNB; 9 J/IEEBTV BMB? H MD>>2 B> ;
FEM?WHKHE<&DOEHHHOII HM?HOBKB7TKIV,DB;9JH2EHBMDFH ;:?8J¥8B?EH
J>7J :7C7=;1J>?1 FHE:K9J 7D: J>; :;L?9:;1 ?J ?1 9EDD;9J;: JE

Q1l1>HHE:RBJ?=DJB;9EDD;9EEJEM* ?P>EKBEF;HNT<;BOTH7<,3B711;1
=BELEHJ>FHEJ;9GKI?,FCDRFHEFHPT/UE?.D =, HHIERKK7JREBICEJHEHPDD?D =
EKJ E< 9EDJHEB 80 :;1?=D?D= 7TFFHEFH?7J; |7<;=K7H:| 7D: B?C?JI| ?DJE O

,L;HL?;M -7=: E<
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2. Contacting Pololu

6 EIQ7DB>;93)>qik 2s12vi0dual serial motor controller pagelhttp://imww.pololu.com/cataloghproduct/1112] < E H
7::?2J?BEDZBHCZ)MEHXKSB;:;B?=>1E; 7HHECERSERD G- OEKHE @,BTIBEKREKH
NF;H?M?AE>G ?AEJBEED JH EBIB 7iddntact ushttp://www.pololu.com/contact] : ? H; 95 1B B IEJ[E K H
forum [http://forum.pololu.com/] 1 ;BKBIM >N ;:?:M;BB> N, 9EKBCFHBM>TQEMEKB?AH;;?D

J>; <KJKH; EH 7D0OJ>?D= ;Bl; OEK MEKB: B?A; JE 170

EDJ79J?D= -EBEBK -7=; E<
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3. Connecting the Qik

EDD;QJED?RA7B;711?CFBI> EEARBE M ;GIE KCHEJEHD O E K;HH ?9/88D D ; 9 F7DIDI
7TFFB?9%JIBEDU>@KCHEHDI>H,;C7?BEBSODD ; 9 KDBOEIDD 1$IG?A[HIMHB/DIC?J
B?D; 15 7?1 EDBO D;9;1I17HO ?< OEK M7DJ JE =;J <;,:879A <HEC J>; 9EDJHE

1>G?BAE="DFEMO9EDD;9IJPADOECFED/BI)IEMBELL>F?0HB78,B>879I~ :;
E< J>; CEJEH 9EDJHEBB;H BB IGK7H; F7:1 7TH; =HEKD:

EDD;9J?D= J>; .?A -7=: E<
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3.a.Power and Motor Connections

Power

1>.G?GEJEEDJHEBBVHH2I>B7H#N 7DGND F7:ED>FEMIA:EJ>8E7THEDEJ
FEMJBO9EDJHEBBEK=3&+/D$+! F7T:EDN>BE=IP9EJI>8E7H7II>EMID>F?9JKH;
78ELL>?DFIKEEBJIZB:8;JM;;0OD: 37D?2U>LEBJI=7>CEJBWABB D?DJ;=H7J;:
LEBIJH=KBHRFHEHK®3|3J>FEM ,HISE7HBH=I"TDHE;F7HBEPMIKFFBID;9;117HO
EJ3>?DFKEBJ7BH;=KBIZEBJIED;799; I I7ZIEKIJFKDPB  «3:EJd>8E7H” J>BE=2?9
9EDD;9J@EI2dtion3.b <EGEHD<EHC-BI7EDIKH> DIEKREMIBEK D7 DKFFB®KHH ;D J
OEKH CEJEHI M?BB :H7M

Qik 2s12v10 power and motor connections.

EDD;9J?D= J>; .?A -7 =" E<
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Motors
1>;G?Q7DRD:;F;D:;HPBKRNBMEB?:?H; 9B3HKDZEB CEJEHI<;HHF1* 7D* 1>;
JME;HC?BZBOESEJEYEKB,9EDD;9H>G?AI>EMMEL37TH? A&B;;?2179>?; M?J>
8EH 8 FKBM;?: TE:KB7J4* EKJFKHDE¢;L;HI7B;9J%8&BGK ; D B?9FE D JHEBE M |
<EH* <H;GK:B9?:A%P A%RD: %P 8XWEDJIHEEEEMH* <H;GK;BZ?A%P
A%BHED: %P1>>?2=>719>?;LZ8BGKE90A%PIKBIH7 INED?DF Bl ; IKEBK?;J;H
CEJEEDJHEMB4H ;GK;D228JAI>CEJBHEK:8KI> ;D7 D;BFOH; HEMBHE I ;K JE
IM?2J9YDO<<JBH;B7J?BDIM?D* KIDOIBDCEJEH 1>H:IEBKJPEH;GK;:D90O
97D 8; 1;J L?7 J>; G?A[l -4* 9ED<SeHtidVll ED F7H7C;J;H I;;

1>,CEJEHH ;9P HEHDDL ;DHPEPM>?E9OKC MP> KXKEHMIYEHMW ; IREDEB: ID+EKJHKJ]
3&M>?B*?DI> EKIBKIM;sBIEKD>?=>CF;:7X9;L;HRY>7C7I<EHMIKAL?J>
J>EKIFKBPFF?>;BTB&M>MB?1-4*;: 8, JM;sIMEK/D:>?=>CF;:7DB7H;IKB,;

CEJEH7F?7.BOHDSZIJMOABD?LPOETMI> ; D>:?H ;9 PPE HMZEKHHYL , HBITH? 18B;;:

9EDIJHMBBE ?,BA7THOIXXH79BEVEDOOBYIFCEIJERIFKRIH? L #KBMB;; 7TH?MP ;D
J>CEJEKJFKRH?L?D=EJ>J?CEDCEJEKIPKIBTIB&+ DI>EI>TFHEKD;;

Section5f<EH CEH,; ?D<EHC7J?ED

1>,G?A L 7BBEKEMMH/H?B&#HEARD>TIE:;J>CEJEHTID- EKJFKR4*;: 8;IJM;;D
SHEKD>?=>CF,;: 7B ?B>EKIFKR4?=> ?CF;JPREIBEB71IDM>?B3EKJIFKH]
J?;: JE =HEKD: J>; CBEekHdd 534 EM; ICEH;; ?D<EHC7J?ED

1>,G?A L CEJEBHDJHIEBB+#+% 0- CEJEH?L2BJ);=HPHOK2JICEJEH? L>HI ;
C7TN?CKXICHHH{ DI?BD<| 9EDJ?DXKEKIO>?BQI>;CI|;BM?2IBB;H>BEMIKHH;DJI
J>J788;BEMMHO F297/83K 11> ;79 J KB ;D@ ?RA7 D;B? IMABE ;DEDEMW ;BIBECEJEH
"H?L7HA; FIEEB> ;G ? AHH? DOJ2 H BEZTRL ;1 ?=DIEH7M; 7THKB<I>C E JEHH? L9 H? BK J
FH<EHQ@7BCFHBEG:.:?0>,7I?DRAEKIFPD=B; HPIMHM;H,8BE;B?L;H <EH
T<H79EFED®PEDD: < EIHL; HITBEDMI? J>EK,H > ; 738D =J J>9>22F J® K8IdH ;B O

DEJ?9 NBBIE>JEKSEHM?=> OKHHJOBBIXICEDEEHFEMIKFFB QOH I E KBB IE

IEB:;H;: :?H:9JBO ?DIJ;7: E< =E?D= J>HEK=> J>: IKFFB?;: J;HC?D7B 8BE9AI

Q1?C; JE EL;H>;7J173
Q1?C; JE EL;H>;7J17]
Q1?C; JE EL;H>;7J 17
Q17?C,; JE EL;H>;7J37J TE;l DEJ EL;H>;7J

+EJJ>AF;I7T8EL?C M, HE8I 7?2 ED EDM ; H? LM J > 'KJOO9BHEEC(L
J;CF;HINRHEXJIP DM 7M>P=0KHH<BIBE IH?LIPICKBJI7DIEKSBE R
J>,EL;H><T70I0M?J9>?D=POMREI7TH? IRBDERIDO9IB;BEM 9EKBBIiE
97KlI; J>; :H?L;HI JE EL;H>;7J <71J;H 7D: BEM;H J>; 9EDJ?DKEKI 9KHH;DJ

EDD;9J?D= J>; .?A -7 =" E<
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3.b. Logic Connections

Serial Lines: RX, TX, and SIN

1>G?9%7 D99 . FRE=?9 BYL3B DED ?DL;HIEBFKEIDD ;IR I HA:B; Bl2RX 7D?J
97PD7D:B7KH7XHEC V 8FI1>I0E;4; H?MB<JHD< HHZ 11 1)7D?7®DJ;H<79;
C;J>BECCERB@BOCC?9HE9EDIHEBBJEEL>FI?D>EKBE;N9;;:3 1>;G?RHEL?:;I
BE=?9 BM.;B DED ?DU;H2FIBIEBJII;H?2B7DBCX ?MH;IFEDBECC7D>7J
H:GK?D<EHC&EDXRED QV,ZIEDBM HQ IKEI>IH7DIC HRIED=8R F,; i GK&ADEK

7H;D[J ?DJ;H;1J;: ?D H;9;?L?D= <;;:879A <HEC J>; G?A OEK 97D B;7L; J>7I

1>,G?RA7DBIE99; A [ H?ZBFXKEDD ;98 >, H?H B ; H7 BIN 9ECFKIJHPHBHJ
JOF? ®OMEBBCK D?97M; 1 1;H?MB?9¥DL; HDKI;LEBJJ>MEK®;EKB<F ;% EXH;
H;IBI>G?AIDFKJE 3JE 3 IESIN ?2J>EDBODEM>?921I17<JEC7AT7:?H:/9DJ
9EDD:912BD:A;DEXJ7TLZDO EKJAEKOEM?BB JKI7D0 B;LOEDL;8BDD;9J;:
JE J>; BE=?9 B;L;B EKJFKJ ?< OEK M7DJ /0 <;;:879A <HEC J>; G?A

Qik 2s12v10 TTL serial connection example Qik 2s12v10 RS-232 serial connection example
(transmit and receive). (gik receive only).

EJ*¥5 7TDO&WOEDDJ®EI>|7C;|;H?FBHEDI>G?AEOEK>-EKBEKI;8EJEBE<I>;I?DFKJI

I7CKBJ7D;EKIBO !ED[J <EH=;J JE 9EDD;9J OEKH I;H?7B IEKH9;[l| =HEKD:

EDD;9J?D= J>; .?A -7=: E<

JE


http://www.pololu.com/picture/view/0J1204
http://www.pololu.com/picture/view/0J1204
http://www.pololu.com/picture/view/0J1210
http://www.pololu.com/picture/view/0J1210
http://www.pololu.com/picture/view/0J1209
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Reset
1>:H:1:B?RST ?217D79J2L: HEHMIP?2CT>7DI>7IH:|1;JbG?M>:DH?LBE M > ?F ? DI
?DJ:HD7BBO3FKBBC7DD 7FFB?97J?EDI 97D B:7L: J>?1 F?D :?19EDD;9J::

Error
1>; HHEMHBRR ?VEKJBKPPOEDD ;9B >H;;HHEH7D:H?1=?P=>3 ?M;|FED®&D
HHEH?BBKBR=33)"! ,D97DHHEID KIHE ?BK JFKJ¥D JP;B1 /EBC C 7R 1 | KJE

H;72>;HHEHIZ M >?BE?DF?HE;JE>?=> ?CF;LIFM$PFKBBEMHEK=S2! 1>7]
7TBBONEKBEDDISJHHEHELKBIGPBE>17C;?=?39DBKB);7DEXZEM;LIJBHTE?D=
J>M?8BKI>;HHEH EIBHEDD; BIZAEBKHEDV>;D; IEBG?ANF; H?,; D®HIHEHRR
EKIEKPG?2ZANF;H?,,D9DHEHBB?1>)"!l ESDBI>GHPARBPEDD;9EL;D>EK=>0
THDENF,;H?,DARAEED :?J>EQCI;BEEIBEH?,D<EHCHZD2EBRI? 8BHBHERED : ? IR B P/l
|;;Section5.c &< OEK :ED[J 97H; 78EKJ ;HHEH :;J;9J?ED OEK 97D B;7L; J>?I F?

5V (out)

1>H?DEDD)®%;3 EKIJEKPG?A[EBIH =KB7DEM;KI; JEEM7H:?J?EB}BBHED?91
?MEK®IJ);&97D7<;BKFFBME C 8;0EM>TP8E7THH7MI>;B&?| 3 1>9BEDIH

?DFKJ LEBJ3=3J%] CEH; 9KHH;DJ J>; H;=KB7JEH 97D :;B?L;H M?J>EKJ EL;H>

VIN (out
1>?§.4I7S)9EDL;D@EDD;QEEEDE]>,?DF[KEJBJJ>79J7;KI;:7I7FEM|EIKH<9E'H::?J?ED?B
;B;9JHEIEIDF 3 FI?DD EAD J; DIE 7 D :3B? =K H H j BtJshould not be usedto power the gik
KIJ>B7H3 % D$+! F7T.ED>EJ>MEJI>8E7HEX»?IEDEUJJ);JEH7RIEH>7D
<HEC J>?I F?D

Connecting to a 3.3V Microcontroller

1>;BE=PBCFEDEDI$G?A L HKDJ 3 8K2RIIJ?BBII?8B2DJ;HNMPI?> 3
C?9HE9EDIMRRBR;#D FXoH ; | ?H B: IEO EX7 D? H ; 99BMDOEKRIHEIEDJIJHEBBCR]I
B?DBE>G?A1)l;HA,B;B2D% DF::?J?EDCBEDZBH|GKXEIHD:?DECC7DH>;
G?A <HEE %72

SGOEICPIOHEOEDIHEBBEERHI;3 JEB,FOEBI/ B 7A;?H ;98D D ;9 JEEAERR 7DTX

EKJFKDRST ?DFK>?9M;7ABIOBBE I3 ED>G?&ADEOEX7B;7U>;IEFJ? EXTE KJI
KDO9EDD PMDEXK7BI;NJ;, HDEEGBFEDIBJOH,; A>LEBJIEH7DGERHE 97B7D:B;

I?7CFB; M70 JE 799ECFB?I1> J>?1 ?1 80 FB79?D= LEBJ7=; :?L?:;HI 8;IJM;;D ;7€

EDD;9J?D= J>; .?A -7 =" E<



?PA 1L 21H T $K?: R \% -EBEBK EHFEH7J?E

3.c.Included Hardware

1>;G?Ik>?M?J7> N straight 0.100" male header strip [http://www.pololu.com/catalogfproduct/965] 7 N
straight 0.100" male header strip [http://www.pololu.com/cataloghproduct/966]  J >H ;2-pin  terminal

blocks]http:/mvww.pololu.com/cataloghproduct/830] 7 D J > Hed shorting blocks[http://mww.pololu.com/catalogfproduct/
971]

#EB>CEI9ECFP®DIJ7BEOMBEWRHIE B :MP H;AH; 9IB O©G ?A? DB ;CI;BLDIA?KI? D=,
?DI9BKR7ZH: MEHH?=> 9KHHJIT B BOHIREIKIBLERI?D=IKFFB? HC BBEDM* ?9H ;
H7J:: <EH KFZDE ?D1J;7: :?H;9JBO IEB:;H J>; CEJEH 7D: FEM;H IKFFBO M?H;

1>?D9BK:ZH: M7BIBEOMEIKEC 7AB;IF;HC7D®;D0D ;9 J2E@TBH ; 0&; N >;7:;IHH?F
?DJEN F?;9DIMEN F?;97DIEB:JH;ILJH?DIJEG? AHE =PBM>; D,ERBEIC7A?D =
9EDD ;9 FPPK7RI7Z7F7EEB?JFIKBRI>IME; 7. F?DD>EH?=?N71BHZEBEMW>?9>;
G?”A7TDBEEB7DIEB:JH;DJABHPB>GC? AHE=PDOER 7D, ;J>BI7JIFHF HEIP>F?9JKH;
8;BEOVEK7D>;07A0 EKMNMD78RBI;A 2JF lfemale headerghttp:/imww.pololu.com/catalogicategorys50] E D
J>;CDFBK=;IEDJEC7B;7:.  BHIEIGHREWEX7/DEB:JHF?DBEH>EJ>IMEJ>8E7H:
7TDI?CFBBRIOEIGPAD JBH ; 7: 8EGHIC ? =% B IEE D | ?K ] A DG:100" right-angle male header

strip [http://iwww.pololu.com/catalog/product/967] DEJ ?D9BK:;: <EH 7 BEM;H FHE<?B;

EDD;9J?D= J>; .?A


http://www.pololu.com/picture/view/0J1192
http://www.pololu.com/picture/view/0J1192
http://www.pololu.com/catalog/product/965
http://www.pololu.com/catalog/product/966
http://www.pololu.com/catalog/product/830
http://www.pololu.com/catalog/product/830
http://www.pololu.com/catalog/product/971
http://www.pololu.com/catalog/product/971
http://www.pololu.com/catalog/category/50
http://www.pololu.com/catalog/product/967
http://www.pololu.com/catalog/product/967
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1>;N>;7:IHH2FB;IEB:;HE>@KCF?WI>EMBELWM>?B>0EG7AKI EJI>?D9BK:;:
I>EHBHEEISAII>?DI9BK;HC BBEEBAIIE =; JPEH A7 ?D=BF?2IDHPFDIEK7 DCEB :JH
J>; FEM;H I?:; E< J>; 8E7H:

3.d. Jumpers

1>G?AKCF,BBERHKE7I?BBIIHE;>7LEEH;;L?91>; I @ KCPRHB ;B ; €EK<EEGEIJ
7TFFB?9WIQERI7T@QKCPRPEKIZ;?FB70>;D>KD2IHITHKIAI>7D =D KCHRMHPB;
J>KD?HKDDEDBEIU7TAL<<;RD JI>EE?AH ;| BIFEM?H O9BL> EDBN9 ; FJPED?I]>;

H;CEL7B E< J>; :;CE CE:; @KCF;H M>?B; J>; G?A ?| ?D :;CE CE:; M>?9> J7/

Demo-mode ~ . it '_...;-a::--.-m;.:!;m=
. . . “fl]] = ANS
Sl o it Enable-CRC
- o nable-
: = _
Fixed-baud (. - s . jumper

Ll

jumpers 12
Fixed-Baud Modes
1>:@ KCHMH8 ;BAUD1 7DBAUD2 ED>8EJJEE>G?AR J>IJMEBEIJEI>BE=®DD;9J?ED
I?:EJI>8E7H7B:KI;JHE; U>G?2M?N;: 8UK:M>:DI>EHBHEERRFB7DPI9HEIDEH
SEJ®KCBE®7J2E0D:?JEdH  I@KCBER 7 I?HDYEHBBEIAG?2A?PDKJIE :QE9J
7D:;J;HC2DBTKH7IKIEC7IMSTBB.®;?L>kK ? HNJ ?D;9?C BB JI&QEKT7 LY
DE?I;6l O9EBD D ; 9WRED>13I7KIECFIRYI; 9J? DBV E HANM (BEGE R AF B ? 90 EXE D
KI7Z7ISEHBBERRECEJ>@KCFEHEKDIDDI2! 7DEH 2! J>9?H9RBH? D NE
J>1?BAI9BI7T8DR B ALII>87KH7IHEFH;;J;HA7BKRI:;I9H?8R>I788;;BEWDI>;
G?A IA?FI1 J>; 7TKJEC7J?9 87K: ::J:9J?ED F>71; J>7)J DEHC7BBO E99KHI ED I.

EDD;9J?D= J>; .?A -7=: E<


http://www.pololu.com/picture/view/0J1197
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BAUD1 BAUD2 Baud Mode
Jumper Jumper

JHH# JHH# 7KJE :;3;93 87K: H7J,; 8F|| V

+ JHH <?N;: 87K: H7J;8F]
JHH# ,+ <?N;: 87K: H7J8FU
, + , + <?N;: 87K: H7BFTJ

Enable-CRC Mode

1> @KCB7M8:BRC EDJ>BEJIJEQ>G?/D78BO9IBI?KD: 7TD9OA/ CE:M>;:D>;
I>EH BEEDPRDBFB72>?7IBBEOMKER DIHJIZHE 8K | JDOIE IGHRAE D D ; QIHEBDK=7> : ? J? ED
EY / ;HHEH 9>80AED<DEJ>9ECCT7P79AQEKDIBE>G?A>; ;<7KBI7LEEH
J>G?NE?CFIBOFEIFOECCT7D79/ADPH;9;?21>B78DIBHEKDFAIRC J>9?H9KB7H
F7TH?DNB>X / YI?BAIOB78DF KIJPG2PENF;90V::?2J?ED 7B FJI>;DE<L:HO
OECCT7M79AL3;/ 8O02U>H;IKBD/ 9ECFKJED>EDJBHECC7EDI9AZI;I9H?8;:
? Bection6 & 4>BIOJE;DEQ7JI>:NF;9Jf: J>GC?A=-DEMH9ECCT7DDKI;0>"// F?D
JEDDEKD/9; ;HHEH. D?D>TIE:;J>=H ;>Q7HJIB " 7TM?BB? IMPO:B;:7HIB:77U3I>H D
J>; 1?D=B; <B71> J>7J E99KHI M>;D / ;HHEH 9>;9A?D= ?I| :?178B;:

Demo Mode

&©EIKEAREAUDL JE ?HAUD2 J>9?H9RBH? D NHBE>t?BA|9B7 8DBDH ;| J>G?AJ
‘DJ;HCEE:7DH;C7?DICECE:<xEHBEDKH>>ERG7?DJ720ECE:=?LOEKD710
M70B;I0EGHADIHEKS8BOEREFB?9YEBRED DEAEBB&D®|CECE:;J>G?2ILEEJ>BO
H7CEEJEH<HHCEFREKKBB REHMIBKBB H;L;HEJEFH;=7ED;#;M;9ED&IJ
J>;IE;U>t7C<EGEJEH1>H;:;HHEFH ?EM>?GEJEH?79J Z7IDE <M>?BGEJEH?|

7937212 =H;;DI7JIKI ?2EM>?B379JVEJEHH? LB H M/7/IHE <M >?B=79J WEJEH

:H?L?D= ?D H;L;HI; 1>:; CEJEH ?D:?97JEH )"!l 7BIE B?=>J ?D H;IFEDI; JE J>

I, CECE:97B;BOEKJI;HC8DSEGEK[L; MH?JDOE:?OEXK7LIDIIKM? DEKEM;H
IKFFBKOOZI?DIK<<?39?BEKG FBOKHHODRBEIJEHIH7TMEBRD I H<HBEIBH?I;

4>?BRD;:CECE:;7DQH?7BI>7PH:9:?BQA>G?RAD>/5 B?RL9>EED>15B?>?L?D=
OEKD7IM70B;I0EKH 29/BBDD ;984 IJBDECFBI>IBKH ;F; 7J9BOA2IBII7TELS>L; H? 7B
?DFK2IDDL;JJ?2DHI7TELS>EKIFFRDE 7J 91> 2HH E OMIE HIAIB ? 7 SBBE®I7 KH 7 J8IK3 2 |
DEJ7IDEKIRA ;KM ;BIB-?=8HKH7IM>?9%H ;IKBUD9>E8OJ>7H;IDEQ7J9>;
ED; OEK JH7DIC?JJ;:

3.e.Indicator LEDs and Phases of Operation
LED Overview
1>; G?A >71 I;L;D )"l J>7J 7TH; KI;: JE FHEL?:; <;;:879A 78EKJ ?JI 1J7J; E< E

QPowerLED 8BKi1>8BHK,! ?BM>;D>8E7RH;9;? FEME&BBES7THR>BEA?9;
E< J>; 8E7H:

QStatusLED =H;;D>24H;)D! FHEL7>;17HJ8 1 D EAXD EM DE IGHRA7B?LDM>7]
1J7I>G?7A?D/D?IBIMII7I;H7Z/PB?RDIO9 RIMBHE O /D >BEA?9EJI>8ET7H,; 7H
J>; @KCF;HI

QError LED H;:1>H;)"! ?20?,JB>RR EKIJFRDDB?=M>I;D>"// F?2H?L>?P=D
H; IFEDE;,DHHEDO 7 DHHEM KIH)"! H;C7TBXKD I?PBHOBCC7DRIIKJH; 71>,
T HHEMIZM>?B8E?D>)"! JKHEHAEHBEH,D<EHCGZD2EDRII?8BHERD : ? JRB DA ;
|;;Section5.c &J ?1 BE97J;: ED J>; BE=?9 1?:; E< J>; 8E7H.:

EDD;9J?D= J>; .?A -7 =" E<
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QMotor Indicator LEDs "79€EJEWHV=H;;MH;?2D:?9yIE}P ;;:?H ;9 IBOCEJEH?L;H
EKJFKEH EJWS8EIKHJIJEB:?9Y'JEH > 9EBEH>BYIJ! J;BBEK>;?H;9J?2ERJIEH
"H? MBEKBKHDYJJ79CGEJEHH ;9EHH; IRBOKEHM7BDIN8H?=>ER;*]}"! =2L;I
OEKX;;:87B3AEHK3IF;;:-B;7DEJ>PPIDEHGEBEBYCEJEH{V¥D=H;;TD:?97JEH
)" IJHEFF;BRHICKBJI7DNEKDEBBIEHII792D:H? LB ENKBEB;:1>72A8;97 K> ;
?D:K9QJIERSCEJEHFI>OKHHKBDEMKMH2D9E7TFF7TEJd>:4* 909BDI?D9>;
IKHHW,TDEBBMOYW HEK=H? LIJHEDBOFP¥ 7PB79HEK=>*! J>BEHH;IRED:I
J>; EFFEI?J; :?H;9J?ED 1>;1; )"!l 7H; BE97J;: ED J>; FEM;H 1?:; E< J>; 8E"
Automatic Baud Detection Phase
4>, D>G?2PHIIKADKIECTIRII;QICED?DI;FHH>7P,M>?92M7?2J20 =9 ; I>;
80O JN ?D;9?C7B87TKH7J>7?7M?J32B7DEs 8FIJE 8FI&I>;HMHB;?L;
B?RX ?IFKBB?2=2I?INF;9&EM? :BL1);HBBDODI>;;<7KHBIEZIKDOEDD/® I>;
=H;JID7JKI <7:A0DEK,L;DBIQHO | &&>I;HA;®;B2D5 ?>;BBEMHGK?L7B;DJBO
J>0&B?RR;B2?=3>?PD:?9EXRAT7{,HDOMEDD;9NDPEM;;HHEH90O9B;IM;8D?D=
ED <EH7D: E<<I<KBW?J> J>; =H;;D 1J7JKI )"! E<<

&L HBBEJ>JH7TN ?H;9;?RR>TIE:;ERA<N ?2U0H7DICPIDL7EKHT7I>H;:
i HHEHIJKHDOX DIJ7E@GIKDJI?BKIECFIRYI;QIFEDID:11>H?LOEK;;:879A0%;
87K7DEQJ;UK99;11<&KBBXTDJIJ>9EDIJHHEHBBEBEB>7TKIECZJ?QIEZEDI,;D9])>87K?2I
0;J:;93;: J>?1 F>71; ;D:Il 7D: J>; G?A FHE9;;:| JE DEHC7B EF;H7J?ED

Normal Operation

&MEHEFBH7IPED ;;ID7IK! L;HOH?;<BDIF;7HI8LTHO [;9ED&JI>G?AI?D

;D78B; QE:;J>>;7THJB 73B?9AVHEBBI 7HAK99;|I ?BEJIFKBIKEDF;; H; 7THIRTIJ

7DOH AR ?RPJ09JI>5H;ID7I)K! JKHDKD I?B ;N 7HJ 8 KHMEI<&ZDHHEID KH |

J>; H;: ;HHEH )"! JKHDI ED 7D: H;C7?DI| ED KDJ?3®c@&EXc?IIK; 7 =;J ;HHEH 9E

Demo Mode
&D :;CE CE:; J>; 1J7JKI| 7D: ;HHEH )"!l 909B; J>HEK=> J>; F7JJ;HD

H;: ;HHEH 7D: =H;;D 1J7JKI ,+
H;: ;HHEH ,+ 7D: =H;;D 1J7JKI ,##
H;: ;HHEH ,## 7D: =H;;D 1J7JKI ,+
H;: HHEH 7D: =H;;D 1J7JKI |##

1>009B,A<RPL;9ED7ID;79BJd><EKH I1J79EHH; | HED?K<; E}OIFKIELI>G?A[I
CEJEHH4*%,D>H;;HHEH?EDCEJEH?I79J?IDM>,;D>H;;HHEH?IE<€EJEH
21793724 ;D>5H;ID7J)KI ?I EDI>7T9JTWEJEBEL?DEHM7BEM>;D>5H; 1D7JKI
?E<&>79JTWEJEBEL?DH;L;HAQEKDPVLIDOEJERHEIDD ; UHCEJEB:?9)Y'JEH
B?0PEHIBDFIIIMDOEK/D;J>;€7:?20DEKII>CEIJEH, H7CKF D879 AMD

EDD;9J?D= J>; .?A -7 =" E<
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3.f. Board Dimensions and Mounting Information

1.86"

1.60"

A n BF EEEREE
‘ VIN GHD TE RX 5V
(0uUTH §ouT)
Engage Your Brain www.pololu.com
.+." —_
2.15" 1.89"
+ ~ :
|] qik 2s12v10 - -
ol smcil3a
Rololy 0J1210 -
-M0+ GNDVIN -M1i+
J
Y
1>;G?A L C;71KH;I N N N N CC7DM;?=>IEP = M?J>EX;J
> 7P ER,HC BBERAINI7TERBTEICHEKD PEHBEID?D79SEHOMHEB=VL;:?7C;J;H
E< 7D: 7TH; :;1?=D;: <EH EH * I9H;MI

EDD;9J?D= J>; .?7A
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4. Serial Interface

6EK7KXI;J>];H?7BJ ;H<E®#H>Hz=,;;D;HZKBHFEG,K; H Q>DG?AEPID<EHC T, JIEDH
9ED<?=KH/7HP?PELDYMHI;D:?DEXEIJRHCC7D"EJEH ECC7DHIIJH?EIBOM TG G?A
H;IFEDEBBI>9ECC7BQH7DIC7I2DBE] D,>72J>HHFH ;| ?IDXE HCIAIPEDR; ; D
H:GK;1J;: EH <;;:879A ED J>; ;<<:9J E< J>; ?llK;: 9ECCT7D:

4.a.TTL and RS-232 Serial

1>G?A;GK7BH=?9 BJIEB 3 EX11)YDED ?DU;HIY7BFKEIDD ;IR IJI;H?H D ;?L;
B?RX EHDO ?DL;HS;: 3 I;H?7BF¥XEDD ;QE>JSIN F?0>;I;H?7BJ;HZ]II9;
asynchronousC ;7D ?2I>>30%t;D:;HDH ;9?17 ¥H2D:;F;D:; D2IB®; HBrBIM OD9>HIE B EZKB
2I7TL7?B7TBECFKIJHPFBHJIJIOF?90BBO/D7I>7TH:MCH; KB, TBE;2 /1INEDC7DO

C?9HE9ED OB RRLABIBOOD9>HEDHEMBIPRPKIIBIE, X8?J 87BO[IVY7D:7TM=?J78B
EKJFKJ B?D; KD:;H IE<JM7H; 9EDJHEB

1>;7JYEHCTI7Ig?HDIIEF? M?DET7THMXPIE<I;WFH;ITB-N-1 1>;?7=H/,6EM
yF?9J1 7 JOF?97B 7I0D9>HEDEKI DED ?DL;HJ;: 11) I;H?7B 80J;

LSB MSB

10011010

Vcc
oV

/N N
start bit stop bit

Diagram of a non-inverted TTL serial byte.

DED ?DUHI;HBEBD7V:;<7TKBED 79J7IE<?=>JH7DIC&0EB;;=?MPI*?D=B;
BEKIJBRIXEBBBN@;>8?EII>80JIB;71J 1?2=B72J09 <DHBE=?FETMBIHIH7DICPIJ;:
>?7=8399DBE=POHEHIH7DICRPIBEM3 M>?9M>0>REHCHI<;HHZ,IXDED ?DL;HJ;:Y
| 'H?ZB8OXPU;HC?DBMAXIIJBRIN>?98>B?BPE?BD2=EHB ;7TED8?2V?C;;97K|79>
S8OJFBHE;GKPH/HDIJE&? JI7980I;7A;1 8?2IJ?CJIEDH7DIEIF<7IIFBINI?8BIA7J,;
?BOJEIH;9EDRPIU>87KH73?2L?2:8Q;DIJJI>C7N?C&ETKH7 E< 8?2 FI;H;9EDI>;
C7IN?CHKOB?P7BBTIM?T+IJ78TWEC?DGC;:?73<BPHFH;9;:8D3JUEF?2I
80J;1 F;H I;9ED:

1> LEBJEEL>RX F?D>EKBEJE3;BEN 7DI>EKBEN9;;:3 1>G?A7D99;FJ 3
|:H?27/BFKD >BI?DEOEX7D,DOECC7DHEH>G?M?IFEC?9HEOQEMXKTEHBED B 1>G?A
FHELBEF?9 BW;BI|;HHBIEKRDII,H2AB/DBXMX ?M;IFEDBECC7D>HIGK;I1J
?D<EHC&DZREB G7, GXEDJIKEBDIFIH7D IC HI?TEDSBE, F;; H; GK&QEKH ; D2[J;H2AD;:
H;9;?L?D= <;;:879A <HEC J>; G?A OEK 97D B;7L; J>?1 B?D; :?I9EDD;9J;:

O;H?7B &DJ;H<79; -7=: E<
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i Note: ,DBO>SIN B?DRIOECF7J 889 I;H?IV/I%?QPDL;I—VDKI;LEBJZ]b;WEJ
: MEKS8EKB«F;9; = JE 3 6EK>EKBEJEDD/®J |;HBBI,RX EFX 1>;!
t G?A :E;l DEJ FHEL?:; /0 I;H?7B EKJFKJ |

4.b.Baud Rates

1>G?A L 97B7D: 8 KH7381IJM;;D 7D: SFI&D I <7THBOI>G?A7THKIP DI D
TKIJEC7J3?9 87TKE=>T7I,DYMIEIDH ;9 ; J>80JIN ;9?C7B 1>,G?AJ;9I»87KH7J,;

<HBGBIOFYDFHE9,JB>DEHEFBH7EF2FBI>BITKH7 XK OEK7LI>EDERBE JBJ >;
<?N;: S@KCPRPBB79>G?2IA?BP7TKIE:;BpHI,D?DIIPCC;:?278;BTDEHEFBH7J?ED
7J 7 87K: H7J; 71 ?D:?97J;: ?D J>; J78B; 8;BEM

BAUD1 BAUD2 Baud Mode
Jumper Jumper
JHH JH# |TKJIE ;73,93 87K: H7J; 8F| V

, JHH# |<?N; 87K: H7J;8F]
JHHE |+ <?N;: 87K: H7J8FHU
+ + <?N;: 87K: H7B,FT7J

-B;71; Section3.d<EH CEH,; ?D<EHC7J?ED ED J>; <?N;: 87K: @KCF;HI

4.c.Command Protocols
,D9J>G?2A7|DJ;H>>DEHEFBH7BF2EMEK7BDED JHBEBI I KADHXO/EBC C7 X® E IGH? A
21 UUEFKIEC7J297BBOTKOERKII?HID?J>800%AA ?D;9?CPBEH:JJHEN?J
7KJE:;J;9J CE:; 7D: ;DJ;H DEHC7B EF;H7J?ED

1>,G?AH?IBCC7PHEIRXEEEHBOIFBECCKD?97WWBED ;IB0;D:?BECCT7B79A;JI
9EDI?IBEZDDIHAECC7& O KXKEBBBM, DO JFOIJPBECCTHD;;GK?BCC7BOJIBM70OI
>7L3>;CHNP=D?<800DYJ J>;@7D<HEC V EHN V N#2DB;NM>?2HJF0J7BM70OI
>7L3>;CHIII =D ? <8O, ¥ H?,:J) > ;@7 D<HE ¥ EHN VN #D;N1>70,7DI1>739>
737 80J;, 97D EDBO JH7DIC?J |;L;D 8?JI E< ?D<EHC7J?ED

,D;1?=D?<?CQFBEL;ELDF HB-EBEIBK?YBDJHPBB;GBI?AHHEHD :BM>2IBBEMI
J>KI;BEF;9?K,OFEDBIH?HBHEHDOBKKRPBREPEDC7DDI9EHEHEGMBCC7D:|
7TD>7TH:M7H; I Bi2HBIEGEIJEAKBHEWICEJEH;, H 9KHIHLBRZIG ?A7VFOED<?=KH7J?ED
FTH7CI3 I, HC?BACEIJBHHKEMM >, D7TH?EHKHER 9 BKI>G ?A) [/ B=<D J?BKDID?D =
7D: 799;FJ?D= 9ECC7D:I

1>, G?A H,;IFED:I JE JME IK8 FHEJE9EBI

Compact Protocol:
1>720>?CFBDCEMECFEIPIMEHEJEDEIBIEHE JDEKBE KBI:? O EIGRMN >EDBO
:;L?9; 9EDD;9J;: JE OEKH I;H?7B B?D; 1>; G?A 9ECF79J) FHEJE9EB 9ECC7D

#EMN7CFBM M7OH; ICEJEHIKEKBB; <EHMKIPD=9ECFFHEJIBW,EBEKBD J>;
<EBBEM?D= 80J; I;GK;D9;

O;H?7B &DJ;H<79; -7=: E<
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? D >0x8D, Ox7F
?D :;97€17 B27

1> 80JN !?I7TO9ECC7DEH <EHM7BI3>;7J80DEDJIV2?RBEJERH ;:+EJI>70;, H®? A
9ECC7D: 80J; Ik HEGkM *MI>D KI?D= J>; 9ECF79J) FHEJE9EB

Pololu Protocol:
1>HHEJEDEBF7IW3B>t; H 77HBE J K 9;BBRE KHJ >I;;HH A7BJ EBit; H L9EE D J H E B B< $%
OEX7D7?10 9%G?B1? D4 BH 7B/BDB EM 2 EXXHJ >I;;HH 27BD JH EBBI BIK::? DF? ED AB
7DKI?D=FHEJHEIEBE CC7DF|97?<?2PHB;BIQHG?M?J>EKD<KIPF>;H ? 9EID > ;
B?D;

1>,-EBEBKEJRYEBA7DI®?J ?D;9?CT7BI><?HIECC7BOISEBBBN,:;L?9,;
DKC8;HI8BOJL >, ;<7KBLU?DKC8sHIH G ?AL0 8KI>?2II79ED<?=KHMHPEMEB7D
9>7D=D@ik ED>B?M>EL;L?DKCB8CHIIIAIF;9?<?L?2DKC87BI;RPIECCTD:
J>KEBBEBRBI>-HBEBIK?9?EDBH9ECC7D>H;C7?BDO2D>9ECC7B7.9A;R]>;

I 7TC7TII>9ECFFHEJIREEE TEZ79ANEMEKBD M?EDA;O?<<HIDQECFFHEJEOEB
9ECC7/®OPIDEM: 7IJEOKXKEHIOECCT7MN: 7D>;DILKII7IZ2ICEIN=D?<@WBRIH;:
1>;H;<EH; J>; 9ECC7D: F79A;J ?I

#EN7CFBY M7D08; CEJEHIEKKBB ;| <EHMIEH: ?2M?JIPL? D KC8;HM;9EKBD:
J>; <EBBEM?D= 80J; I;GK;D9;

?D >0XAA, Ox0A, Ox0D, Ox7F
?D :;972C0 BO, 13, 127

+EJI>7N I1?0>9ECC7D: IM?2PICENR=D?<@BWBLOIN2DYPECF79J FBECEIDB
80J;I 1J76k8n MOGKDr J>;1; 80J;1 7BB JKHRMN?BEN : H,TF§ @J?L;BO

1>,G?A;IFEDBEJ>»>;EBEBXKECF7BHEJEBBEBKBOEKEDED;; JKI;7@KCE}HH
9ED<?=KH7J?ED F7H7C;J;H JE ?:;DJ?<0O M>?9> FHEJE9EB OEK 7H; KI?D=

Procedure for Daisy-Chaining

17?210 9>7CRBDBPRE=;JBEDH|7C;H?EBRI?CFRD:?L? . KITBBIMS?A ?<<;H;DJ

S L?®R!KI?D=1;9ED<?=KH/HPEIEEC 7 D;Section5.d 7DI>;DEDDOEKH)I;H?7B
JH7DBOME79S?AB B?EMEKH |;H2JHB/DB?ME79S? A& B?ROEK?IDEK
97PDEDD78BJI>G?AV] B?DJF1?D =D FKIMEKREDIJHEEBRB>; DOEKIIKQEKHRAHIJ
-EBEBK FHEJE9EB 9ECC7D: J>; G?Al 7BB 7KJEC7J?97BBO :;J;9J J>; 87K: <|

EDD;9XMOBJ PAB?HIBIFKEEIDL; H?7BFKICEHECFB?979>;L?EDBE7DI®2ID
H:GK;IE?2<79KD?2F::H;II;:F7TH7C,BBRIRKPEMPBBIH7DICCK B J7 D YEEKNIBIA H;
EKIJFKHIH?LIE)> ©O/DDECFBM?HIE=;J&HIJ,OEX7/RI7Z7D+! =7J1?D3®>3?:BJ7J;
21 >?2=>

EGOENMT7DET7?10 9FG7M?IEBI>:HBEBK?9J)J>XI; N 717D?D?EABC780JI]>;
FHE9, &KBECIB?=XIBOECFB?BEX>EKB82HIH7DUIG8DOIN IEI>DF;I:;;L?997 D
TKIEC7J297BB®O/KH7F,DEDBO,DPEKBEKDJ>80JN IEJ>0FG?A7D;J; AP ;
87TKH7J3D97BBL?9>I7L:;;J;9J1>87KH7JEBEBIK?9JP7NF;9B;7:?TECC 780 E<

O;H?7B &DJ;H<79; -7=: E<
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N ISEKB=DRBHCCT7BZ9AJSITI7TM2IN 7DG?MP?BBDRHCC7DI9AISNTITHMII>
N

O;H?7B &DJ;H<79; -7=: E<
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5. Serial Parameters and Commands

5.a.Configuration Parameters

1>G?A L >70M;BLED<?=KRH/HP?E,D>AHI7L;?ED LEB7CEBNC?C>7DI>7J
ED9;JJ>;IE7TH7C NM?PHBIBI U2>DRABKLI P I>KD?FEM ;HE,<<ECC7DN 7D:N 7H;

KITJH; 7 DMH3%;; IE7TH7CLIBKHIIF;9J7I; Fchon5.d -B;7DEJ>T3C;CEKO JE
IJEBH>;F7TH7C,JEBIBIQISEHFHEN?C7J);B®7MHBIO9BEDEIKEKBLERK J B@tb =
parameterOECC7MAIBEERATH;N;9KE; 7D C71;9ED?23PDJ;DI>2%;IF7H7C M ?HBIB
?D?J?7BBO 8; 9ED<?=KH;: 71 :;1?H;: 7D: J>;D EDBO 9>7D=;: E997I?ED7BBO

0: Device ID

default value:

allowed values: V

1>AH7TH7C; 3 HHCND=>RP9OYX ?R!II>KDRJIFEDE > ;D>:EBEHBKEJRPKEBOG6EK>EKB:

EDBO >7L; ED; G?A ED OEKH I;H?7B B?D; 7J 7 J?C; M>:D 1;3J?D= J>?1 F7THT7

1: PWM Parameter

default value: >?=> <H;GK;D90O 8?J CE:;W-4A% M ;GK;D90 E<

allowed values: V

1>AH7H7C; 3 HCAHIEBKIDXBD GKEXNS>G KBNW;? . CE:KB7J2ED?=KIBJ®BEDJHERB
CEJEH IF;;: +EJ; J>7J 1;3JJ?D=J>?1 FTH7C;J;H M>?B; J>; CEJEHI 7H; HKDD?

1>B;71J) 1?2=0B7280J1DPB), <KIEHS H; | EBKM2BB ; 7H? :7IF;,;E< H;IKBIKBBBJ7=;
JE>CEJEHD: SHL IEBKMI2EDN? 7IF;;E< H;IKBBEKBBBJYE>CEJEHI4* M?J>
8?J H,;IEBKJ?ED >71 JM?9; J>;, <H;GK;D90 E< ED; M?J> 8?J H;IEBKJ?ED

?J17D:=?1QEK :?J?EBEDDBHHER>:4* <H;GK/D9®EC8?M?J>H;IEBKRIPIED
F7TH7C;J;H 97D 8; 1;J JE J>; <EBBEM?D= I?N L7BK;l

Q 8?J H;IEBKJ?ED >?=> <H;GKOORZ M>?9;GKKBIMN EHED?9
Q 8?7J H;IEBKJ?ED >?=> <H;GIK;8&BD -4* <H;GK;D90 E<

Q 8?7J H,;IEBKJ?ED C;:?KC <H;GKRZEKBID -4* <H;GK;D90 E<
Q 8?7J H,;IEBKJ?ED C;:?KC <H;GKLZKBID -4* <H;GK;D90 E<
Q 8?J H;IEBKJ?ED BEM <H;GK3DHO -4* <H;GK;D90 E<

Q 8?7J H,;IEBKJ?ED BEM <H;GKISDHO -4* <H;GK;D90 E<

21?01=4* FITH7TCERHHAHE :KI%#?=>54F <H,GKEXFFHEN?CAWNBIC?9EKJII?:;
J>H7DE+KCPD7TH7TDS7D;,BE7TAQOEKHEIEK?;2]ADBEEMSH ;GK;BD9P>18;D; €EX
39H,;71?D= FEM;H BEII;I :K; JE IM?J9>?D=

2: Shut Down Motors on Error

default value: IJEF CEJEHIHRPMHEABB

allowed values: V

1>H7H7COEDBDINEBIXCHIEHI7TD* T7HILIJEFPM;IFEDB,>L7H?BHKHERD : ? JI>E/D |
97B99KHIJ>HB;71J I?2=B?<BY2PIH7CBIOEK-;9?MO; I HCEJEMHI,JEF P24

I H?7B ;HHEH E99KHI 7 CEJEH EL;H 9KHH;DJ ;HHEH E99KHI EH 7 CEJEH <7

Q87?7J ?<J>?18?J3 7?1 1;) IJEF CEULHRHBEAMDESOKELID 7DO
Q8?J ?< J>?1 8?3 7?1 1;J I1JEF CECEHEH EIDH*KESH DDIDIOH |
Q87?J ?<J>?1 8?3 ?1 1;J 1JEF CECEBEH ;AEKBH BB ROHID O

O0;H?7B -7TH7C;J;HI 7D: ECC7D:I -7=; E<
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4>;DI>FITH7C>I;HL7TBKEx 8EJGEJEBHI7TDY 7HILIEFF,I717<;F6G;97KM2ED;L;H
any ,HHEHOKHEDL , HP?,BOFITH7C>V;HL7BEx DEHHEKIJPCEJBEHIJIEEFEBEH;
?D<EHC7J?ED ED J>; L7YTH?EKI JOF ;Sedien5SdHEHI| J>7J 97D E99KH |I;;

3: Serial Timeout

default value: I;H?7B J?C;EKJ :?178B;:

allowed values: V

4> DI>FITH7CPI,HL7TBEP ;HE>] , H?IBC, =KKIIJRH;D79J3I>; HMIBL7BELI>7?I
F7TH7C9EBJHEBIK93?C97DB7F8;IJM;H39;FJEEDOIBPECC7P79A8IKEHI;H?7B
J?C;EKHEIH;D;H71>?97B;KI;:717=;D;H7B; X0O7JKIE,BBEMG ?AE?:; D JM>0OD
OECCKD?WAITPETDEDIHERARBORBETDI>KEMD>CEJEHTH ;| KN®btk: 1> shut-down-
motors-on-error F7H7CCKHW7L8? W?JIH?HBHIEK. EMB? IWKEHHJ? C ; EHBEBHK HER <
J>; CEJEHI

1>J?C,EKB7J2BD9?<?X?PD9H;CEBJICI 7TGK7HIXKH O9EDZD?I97B9KBW>$EKH

B;71J 1?2=D87<IMYTDRH?DJ;, HFH 7D KC8sHE C/ J?CJ>GK7DJ3IHECJI>HCEIJ

| ?7=D?<@DBINDI?BH,DI;HFHIDKCS&SHEV FEM@EE><EBH7IJ |?7=B2JHR7BIB;:

7D: J>; J>H;; CEIJ I?=D?<M90DJ BERIVFYMHEDZEB;,J>; B;D=J> E< J>; J?C;EKJ K

Qtimeout = 0.25seconds * L * M = | *2M2 seconds

HEMNT7CFBd>)J?C;ERH7C?d;80 I N " ?B?D7TNIQ7L1I>J 8?D7HO
:;9?C7BM 7D: 8?D7HO :;9?C7B  M>?9> H;IKBJI ?D 7 J?C;EKJ :KH7J?ED
Q I 112seconds

1> C7TN?CKOC;EKB7IJ7HD IRDEC 7TH7 CLYBEKK ?1 C?DKIDII>C?D?CIRC;EKJ
KH7J?ED 7H?I1?D= <HEC 7 F7TRTC;J;H L7BK; E< ?21

4: Motor MO Acceleration

5: Motor M1 Acceleration

default value: 9EDJHEBB;: IF;;: H7TCF?D= :?178B;:
allowed values: V

4>;DEDE<>;IFTH7C;37WIL7TBE< ;HE99;B;HIEPHBEEB7IIE9? CEJR®D79J?L;

,J> HM3B 7D 799:B;HFIRED . 9EDIIHB/ I M>?29>])>F 7D* |IF;;:ITH;
7TBBEVMEDOHEU;H?CH;IF;9J?21>B@E7H7C ;BHEIL?=H; M/FOHCEEEKOEICHEJEH
9EDJHEB 7D: H;:K9; 9KHH;DJ IF?A;1 97KlI;: 80 I>7HF ?D9H;71;1 ?D CEJEH IF;

4>:D799;B; HYEB REHER) ?1set-motorO ECC 7D BBIG?AQEKH?HI7TH=?H ;9 FTHDB; ;:
,D; E< J>H;; 971;1 97D J>;D E99KH

Q&I>J7THEE), ?BEMIHIDCEJEH ;7DI>J7TH=28 ;9 C77EID IAOKHH?BIJ9II>ED
CEJEH IF;;: ?21 2CC;:?27J:BO 1;J JE J>; J7H=:J IF;;:

Q&E>J7THEE D, ?2b?=XIHIDCEIJBEH ;7DI>J7H=H ;97D IMN9KHH?BIJ9 IJI>E D
G?B\?D, HHBOGICEJEH KR B>J7HEE), 8O ::?D0>L7BEK4d>711E9?799;B;H7J?ED
F7TH7C;J;:H JE J>; IE{;: ;L;HO

Q&I>J7TH=2H;9REMEA7II>OKHH?BPIJOI>EEIEH ;2P CC;:?27131BB; HED :
J>G?IA PHES I 7CIFPCEJEH ;B?D  fHBOQHIEBE >J7HEE); 80 ::?D0=L7BEKXK
J>; 711E9?7J;: 799:B;H7J?ED F7H7C;IJ;H JE J>; IF;;: ;L;HO

O0;H?7B -7TH7C;J;HI 7D: ECC7D:I -7=; E<
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#EMNT7CFBd>* 799;B,HFIREO?I;AI7ATII7I? EOFIHEH I ClJH;79>

7IF;;E< &&>* 799;B;HFIREOC?I;H?I7TATII7I?EDODEIHEMH CIIJH,;79kF;;E<
1>G?7MIKKEFEBDIACEIEH,;: J?CFLH;,9EDEI>tF;;?H,;7BBT®PHOH,; C 8D ;:

7 GK7HJ;H E< J>; 799;B;H7JCEDVME?PRZ2CHJKBJII,;AD ;L;D ICEEJ>;H 799;B;H7J?E

1><EBBEM9DBEBBIAEIHEIA 7709 ;B H7B9EREDL D >0 ;BBEEPDBEM>CEJBH? L ; H
?PDE7CE:;7DM>;D>0;BBEM>?=3>CEJEH? IZHH? L MDEDEKIFKB + DJ>;
EJ>TBFHEKD>B; @Y FIJKHEMP;<<;BKI?0D&99;B;HEI? EM I>H ? =O/F J K> M|
CEHEH7:KR9B;B;HRUZPEH/H7CLYBEL 1>97FIJKWHHI7TAM?IBEM* <H;GK;D90O

%P JE C7A; ?J ;71?2;H JE |;; J>; ;<<;9J E< J>; 799;B;H7J?ED ED J>; CEJE

B

L T T T TR R N R T RN RN N

Qik 2s12v10 motor driving from speed 0 to 127 Qik 2s12v10 motor driving from speed 0 to 127

with acceleration of 127 and PWM frequency of with acceleration of 28 and PWM frequency of
310 Hz. 310 Hz.

-B;7DEJ>739;B;H'E;DHIF FBBH7AEBEIF;;:;9H,;AI>78, DEUB HE |KBIR >7D =,
E<?H; 93 EEMEHA,;; 97DBIE?D<BKSMBKHH;DJ; BPTMII?9CEFEAN;:?J?BEPDBIHEZD D J |
J>BE=?37?B8ELB;71;;J>9KHH;DFBRTCCIMHIIHEOKC;DBZI2B>7P]9)?EDPH
CEH; ?D<EHC7J?ED

6: Motor MO Brake Duration

7: Motor M1 Brake Duration

default value: 8H7A?D= ED :?H;9J?ED 9>7D=; :?178B;:
allowed values: V

4>, CEDEJd>;IEF7TH7C ITAL7BEK® ;HE;GK; R 7DEA?H 9 XEADTIIE9?CEJEBOKH
?2CC;:?27JIJBOHAMIPF 7DY 8H7TAKH7IPHED/IC,9EDUIHEEEKBDI?CCEIJEHI7TD:

* |IF;D8BH7TABEHCEJEMH ;9 P10 D<HEEHMIH ;L;HIH?9;;HIBED,?I>;

799;BHFIRAED ;JHIE7TH7C ,BHEIL?=H; M/ OBCEEEXKOEIKH IJRBHD JHE,; :K9;
9KHH;DJ IF?A;1 97KIl;: 80 9>7D=;1 ?D CEJEH :?H;9J?ED

1>, IF7H7C;H;HAHH; [7DACKH7IP?ED B¢ CIIE7TL7BEX H;IKBIFISH7AKH7JIR€ED

| #EIN7CFBS>% 8H7AKH7XP’HD7BK« 7D* ?CEL?DEHM7HK 7= H,;L;HI;
set-motor9ECC7IDICEJEHIEKBB7AEH | 8; <EXG 2729 EID >set-motorO ECC 7DDEI7H J |
CEL?D= ?D H;L;HI,;

O;H?7B -7H7C;J;HI 7D: ECCT7D:I -7=; E<


http://www.pololu.com/picture/view/0J1218
http://www.pololu.com/picture/view/0J1218
http://www.pololu.com/picture/view/0J1219
http://www.pololu.com/picture/view/0J1219
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8: Motor MO Current Limit/ 2

9: Motor M1 Current Limit/ 2

default value: 9KHH;DJ B?C?J?D= :?178B;:
allowed values: V

4>, EDEJd>;E7TH7C ITHU7BEK®P ;HEKHHB;DA?IPDZ93EELT7IIEQ?CEJIEH;HM?1;

J>9KHH;DJ B?2€72017BHI, HC?80I>9KHH;DIHBIFEMI/H7C,;J;HI>;, FHH7C;J; H

G I9H? FYBERMECGIEH;J7?BB; 7DEJ>D>  IE7TH7C IEHDIDrghalf EJ>;; I?H9KHH;DJ

B?XEHICEIJEHEMN7CFBOEM7DIOKHBDPAE;16 M>?9BHH; IRKEDFFHEN?C7J;BO
OEIKEKIBI>FIFTH7CIJE, H>9KHHBDA@BECF7/HI>7D 8H;FH;|;DEBPTEDNEH

9KHHOEX7 B ; GKI$JIC EJEKHH§DPII K Z7getmotor-current9 E C C 7 D;: Section5.g <EGEH ;

?D<EHCZESEDLIHIISVIKHHHIFH;I;DIJEBIXYEBHENSKABHCEBI?BB®O C 1E

9ED L] H@HrameterL7BKE Y FFHENQICHBCBRBI?BBO C [?DI3>FITH7C?2ICKBJ?FB?;:

SAOME, <EH?RECF7THI>CEJEKHH:BJ7TDEJ>J37TFFHENQKH B9, TP < <HBEC ;

79JK7B 9KHH;DJ 80 71 CK9> 71

10: Motor MO Current-Limit Response
11: Motor M1 Current-Limit Response
default value:

allowed values: V

1>G?B OEB?AO2PKHHCBJEHI7TDY 7HIBBEWMEH7MIE;U>BIQ;9H;7IRPEMJE
J>CEJEHI>;9KHHH; DI ];1>9KHEBDAPIBILE;;D;J1;;J>;;I9H?FEIEDPKHH;DJ B?C?J
FTH7C;I8BISEBEHZ,D<EHCDF?,ED<?7,BIEDOCI>CEJEMH, ; ?IKF: 7IM>?8¥FF ;DI
J?CFLH;9EDI>9KH;,PDH7/7MI>CEJEPHIECF7HE>9KHH,;DF BRTCIIH |
<EBBEM?D= 9KHH;DJ B?C?J?D= BE=?9 ?I1 J>;D F;H<EHC;: ;L;HO Cl

Q&SKHHBDA?I> ADBKHWBDAPIAEFOI?EDILEMCEJEKHH,DRI799;,B;H7J?ED
BE=?9 EDBO ?< 7FFB?978B;

Q"BI?9KHH;DHB¥EDI;=;D;H7CEJEH EL;H;9KBHH>OHIBKHHNRDS; J>;
9KHH;DJ B?C?1J
Q"BI7::J><EBBHM2D>7DIH>CEJEH ;. C7TA?IKH>H;IKBEJDENY9;J>J7H=;]
IF;;: EH =E D;=7J7L,;

min( acceleration, response * ( current limit  current) )/ 4

&3>9KHH;DJ B?CIKEREEIEHD 78B?: J>9KHHB,DEFE7H7C?DEH;HEKHHB,DJ?J?D=
97D<<JJSICEIEHIY ;B HIIPDKMHH;DHBFPERBIH7C;JJHHC2ENM>CEJBHTI®JS ;D
J>;DPHHH7BPID>L ?9? EXDO B C &K CEJEBKIHH?I@IKKD : ;HB?CrAI?IJH; IFEDI;
FTH7CR2II€7BBCEJEH;;.C7TMEY, 7TBBEME2DOH /ZICK92IMEKB;:?79J780Q]>;
799;B;H7J?ED F7H7C;J;H 7TBED,; &< J>; 9KHH;DJ ?I EL;H J>; 9KHH;DJ B?C?J

QH;IFEDI; 9KHH;DJ B?C?J V 9KHH;DJ

8;9ECDI,=7J7D;0>;<<;90V H;:KOIPEBJEH ;:1>,CEJEH,; 9EDJ?DKHIEFI H7J;
FHEFEHIBED&E ; HEDBM ; JDO9KHH,;DI>B? KDI?*BKHHEOKIABB?CEBMWM?8B1J
B?A;BO D;;: JE ;CF?H?97BBO :;J;HC?D,; J>; 8;1J H,;,IFEDI; F7TH7C;J;H <EH OE

5.b.0x81: Get Firmware Version

Command 0x81 (129)Get Firmware Version
ECF79J) FHEBLE9EB

-EBEBK FOKkEA,EH&MESID 0x01

O0;H?7B -7TH7C;J;HI 7D: ECC7D:I -7=; E<
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1>PVECCD;IKHOI?D=8;&80J>HIFH;IJDIIHIBD><?HC WKHD;DE2D=G ? ABB
G?A | L [I FHE:K9;: IE <7H >7L; <?HCM7H; L;HI?ED Z [ EH Z |

#?HCMIZHI?EDN,8K2D>>7D:BRPLOE JEHKBIHEIH Bection5.c <EGHEH,D<EHCED ?ED
CEJEAKBHEWVH:M7H CEJIJEHBHERAKI>CEJEH? K HED>G ?AB 7JP>; EK JFKJ&
KDI>»BFFHEFPHOFRBHIE==B?2HCMZH]?EB; DEJEHH PEBLE; 7 DFKHEG?MI?J>
<S?HCM7HE?EIKII7LI>;, FEMODOBREH:JHH, ;D7BBEJEHH? LI HAT INF, H?;DX;; :

s HHEH #?HCM7H,; L;HI?ED F;H<EHCI J>; D;9;117HO JE==B?D= 7KJEC7J?97B

5.c.0x82: Get Error Byte

Command 0x82 (130)Get Error Byte
ECF79J) FHESPE9EB

-EBEBK FOKkBA EHOESID 0x02

1>G?2A7?DJIJTDBHENHL>8?EM>?9>;,DIH;, <BLBA?EHKHEHPI LE9OOKHMD9>80J;
M71 B71J H;7: KI?D= J>?1 9ECC7D: &< M; 97BB J>; B;71J 1?=D?<?97DJ 87?1J

Qbit0: *EJEH #7KBJ
>TH:M7H;;BHIZBD BLEJEH :H?UJRD:?EAJHI; CF;HAIEHI 92EHDKIFP ED
ED J>; EKJFKJ

Qbitl: *EJEH #7KBJ
>7TH:M7H;; BHIRBD 7BLEJEH :H?U®RD:?EALIHI; CF;HAIPKEHI 92EDKIFPED
ED J>; EKJFKJ

Qbit2: *EJEH ,L;H KHH;DJ

1>2HHEMIN; IM>;D>CEJEHOKHHN®, ; J>CEJEHOKHHBPO?UIH7C ;I9KHH;DJ
B?C?3PD#8B?:J>9KHHB,DR@MIEN;HEDI>OKHHWB,DGHZIJFEBTH7C?l;00P;HE
&I>O9KHB,DB2IFEPTH7C?DE, HEG ?7IAKIECT7J29HBBIGITL, HICEJEHBJ7 =;
JE A;;F J>; 9KHH;DJ 7J J>; B?C?J 7D: J>?1 ;HHEH 8?J ?I DEJ 1;J

Qbit3: *EJEH ,L;H KHH;DJ

1>2HHERI, M>; D>CEJEHIKHHN®]; I>CEJEHKHHB,DE7H7COKHH,DA?I?D=
?2;D78B?: J>9KHHBPRIWER;HEDI>9KHBPAPJIJFEBTH7C?J;IP ;H&ES>;
IKHHBPA?JFEBYH7C?IDER; HE>G?AKIJECT7IJ29HBBII7L, H GEJEHBJJE,
A;;F J>; 9KHH;DJ 7J J>; B?C?J 7D: J>?1 ;HHEH 8?J ?I DEJ 1;J

Qbit4: 0;H?7B %7H:M7H; "HHEH
>7TH:M7H;, BHEABER 9 KM ; D8O JIPIEF?IDEJI; 9I7I>;NF; 9 FB7RBW >; D>,
STH MIZTH2H B, BK<2KKBB <EHOHED:?97BED9R8 EKH9ECCKD ? 38 MK=
H7J; J>7J :?<<;HI <HEC J>; G?AJ[l 87K: H7J; 1>; B7JJ;H 9ED:?J?ED I>EKB:

Qbits: / "HHEH

1>2HHEID KW, D>G?2AHKD DT =;D78BCE:;? J>;/ ;D78B®,KCERPHWB79ID:
J>909B?KD:7D>99A/ 8O0FJI>;DEJI>9ECCTE7Z9AE;DEI7JIWM> TP G 2247 |
9ECFKITIR>FI9A;J[lI &DK9Z971J>G?A=DEHQ9ECCT7BZOA;D=;D;H7J/I

HHE HSedlipn6<EH CEH; ?D<EHC7J?ED ED 909B?9 H;:KD:7D90 9>;9A?D=

Qbite: #EHC7J "HHEH

1>?HHESOKNHY ; D>G?A; 9, ?UPDOEHKBAIBOHBMEDI|;DIXBCB87BP7T9A#EH
T N7CFBE>9ECCT789QJE;DEAJ7IJIADENDBCC7DrIJFOITHEKIIES>TBBEMZ D =;
<EH PAHI?9KBTCZHEHIKD<?DIBECC7D7-9AEDI; HHKI¥F DEJSERK C7THZ9A;J
J>?1 87?3 ?1 1;J

O0;H?7B -7TH7C;J;HI 7D: ECC7D:I -7=; E<
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Qbit7: 1?C;EKJ
&2IFEII?8K;79ED<?=KRAH/HIP?PELE;B7 8B> G ? A[H 2J7BC ; KK3J KIH ;Section5.a
4>;DD78B>G?2AJI>BRPII>)?C, EKR?AEB A >9ED<?=KRHTHI7?EYJB7F11>;
J?C;BRC?H ;1 ;L;HIOTOECC 79 ;9,;?L;J?C,EKBEM;KI;JE>KJI:EMD

CEJEHI ?D J>; ;L;DJ J>7J |I;H?7B 9ECCKD?97J?ED 8;JM;;D J>; G?A 7D: ?JI

&Bl; IFEDEDHHEHS ?BA? =33 ;17 K1 7D:H?L*// F?R?ACDIPBECC7DR7BB;:
7BBIPRECC 7R ; Ut HHEHIIKHIDH ;137 K1 E<%Dt;J0>%// F?DE?=> ?CF;:7D9;
J>;;HH)E H F K B?BIE M. >shut-down-on-errorQ ED < ? = KR HI?E&T BHK | ; JEJECEJEHIT D :

7171 7<; 56, 97KM2ER H?ZABHEHOKHIEJEH <VHEBMOKEHH CEJEH EL;H;9KHBEH;DJ
E99KH ISedtipn 5.a<EH CEH; ?D<EHC7J?ED ED J>?1 9ED<?=KH7J?ED F7H7C;J;H

5.d.0x83 & 0x84: Get & Set Configuration Parameter

Command 0x83 (131)Get Configuration Parameter
ECF79J F HE8BmpararBeter number

-EBEBK FO6kBA,E&OMESID 0x03,parameter number

1>PVECCT7H;DEK; GKIP9KHH;TBEKZDBYI>JM;BAE D <? = KR HIE;DJ JH P BBection

54 1>0ECC/MHECFIG?2 M H7DIIC?DB8E,J>HIFH; IJBAIGK,; RKIZH7CLJBROEK
H;GK;DDLMBH7C,;J;Harametemumber U J>L7BKH7DICRAPIG?AOF?INBLOI
DE C;7D?D= 7D: 7 <EHC7J ;HHEH ?1 =;D;H7J;:

Command 0x84 (132)Set Configuration Parameter
ECF79J F HESHparamBeter numberparameter valug0x55, 0x2A
-EBEBK FO6kBA,EOMESID 0x04,parameter numberparameter valug0x55, 0x2A

1>9ECC7BD;JEKIU>L7BEZDBJI>)M;BLE D <?=KR/HP?E;3JH? BBection5.a 1>;
<?DMEBOJERK>9ECCT7B7Z9A;JW N 7D:N W7THEHGDIIJPTCITAZLCEH?<<?9KBJ
<EHDBECCT7IDB;7997?:;DU,DBIHO? =HJ | KBUE/O E ?II;H 29/8BD D ; 95 B KB KO, BIE : ;& <

i ?2IEH>EHBDI;I<<sHIBIG;NF; 9L 7ZBH>9ECC7D2=DEH)7<EHCHBEHD;H7J;:

&IJ7TAJPG?7AFFHEN?CTIDBODREHES; IIPBECC/TDM>?BE?DIG?2H7DICI2D=B;
H;JKBHOD>BEDJPDXIEHCBEMD, JIFH HEOMITIKO9 ;|6 KBR>EKBEIJDOECCT7D:|
JB>G KD IOPEBK7 LH ;9 ?0>PL JKKDEKD FE 71CI>7L;B7FI11>H;JKHD®;7BD7L)>;
<EBBEM?D= L7BK;I

Q0: ECC7D: ,I(K99;II
Ql: 7: -TH7C<IyMBKH; :K; JE ?DL7B?: F7TH7C;J;H DKC8;H
Q2: 7: L7BKZ:Z?BKH; :K; JE ?DL7B?: F7TH7C;J;H L7BK; <EH J>; IF;9?<?;: F7THY

#7?BKH; H;IKBJI ?D 7 <EHC7J ;HHEH

,D9OEK7LL;J0>L7BETI9ED<?=KH/MHPEWN=>AIBRI7L;?ED LEE7CEBIE?J
M?BBHI?LID?I>G?AIKS8 I, GK, DKIB®<EH ;I;IB; 7DEJ>TVPC;CEKO; JHIEB>;I;
F7TH7C ,JEDIBIGISEHFHEN?C7J;BO7MHBIO9BEOEIKREKBLERPKIIPDEHECCT7D:
M?IBHERTH;N; OKEL, 7D CT71;9ED23PDJ;DX>VF9ED<?=KRYH7?EMBB?J?7BBO
8; 1,3 71 :;1?H;: 7D: J>;D EDBO 9>7D=;: E997I?ED7BBO

O0;H?7B -7TH7C;J;HI 7D: ECC7D:I -7=; E<
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5.e.0x86 & 0x87: Motor MO & M1 Variable Brake

Command 0x86 (134)Motor MO Brake
ECF79J FHESBmeakeBamount

-EBEBK F6KBAE&MESID 0x06,brake amount

Command 0x87:Motor M1 Brake
ECF79J FHHESVHEIBE)Brake amount
-EBEBK FOkEA EH&EESID 0x07,brake amount

1>;I9ECCTMABB >tF;9?<CCEJEH7H? B8B A7 | ;E D >grakeamount: 7 JF0 X4 > ; Drake
amount? IP;HE>CEJEKJFKR}?=>CF;:70M>?8>U>CEJHKKD ;; BEG& 714> ; brake
amount ? | J>CEJEKHIJFKHEE I  JEHEKWM>?92KIJPCEJBEBH7 AE H7 B K lBrake
amount8;JM;;O0D: J>CEJEHIFM2BEB 8;IJM;>D=>CF;:7TDRE7F D=HEKBHT7A;
M?2J> J>; F;H9;DJ7=; E< J>; J?C; J>; CHwakkEdmholdt;;Dn)t180b47A?D= =?L;D 80

-B;7DEJp> 7BrakeamountL7BES 7BMHIKBBEXIK8B7A?ID;EM>;D>:4* 9ED<?=KH7J?ED
F7H7CLIJIBHOJEHS8 H; | EB K FPEAD?IEV<<;989Q1>799;B;HFIHAED;JHIH7DI?J?ED?D=
<HBH7AEH?EHM?L;HIE; DEIHE:K9>7D=; E< : XBHJRHDJ?IE Settion5.a <EH

CEH; ?D<EHC7J?ED 78EKJ J>;I; 9ED<?=KH7J?ED F7H7C;J;HI

6ER7BRB7C?B UHCHN,BEBEIJEH7I1J7?D&H7ARDADE IJ>CBH;>7MC EJERHWP? DEKH
CEJEHOEDDKHEDMOJI>HMEJ7I3PKIAKIIDDESEM7I?BOKHDY ; BER>JME
CEJBH/ JIE=;JPDBHOEI7I2PKIFKTIZI 7T PEK>EKBEI PR D ?<?QOFB}BTO J D2 B ;
J>B; 77IH>EHJE:=;J>btdkeamountE® ;H’PEGK? L JEPDIEDD ;O EKHMI EBB ; JJ?IDKH D
<H;;BotakeamountE< 2?1 GK?L 7EDEH 0>+ JBH7 JE =;J>BHE J>brakeamountL7BK; |
FHE:K9; 7 C?NJKH; E< J>; JME |I9:D7H?EI

5.f. 0x88 - Ox8F: Set Motor Forward/Reverse

Motor Control Overview
1>G?A’RD;F;D:;:HPKFBEBME?:?H; 98MKDIFB CEJEH;I<;HHFi1* 7D* KI?D=
JMB%+ 0- CEJEHH?L3HAH? I&B;:?2179>?; M?J>87EHH 87?RWKBM? : TE:KB7J34*
EKJFKHDE4;L;HI7TB;9J%8BGK;DB?RED JAHBBEME-H* <H;GK;B9?;A%P A%P
7D: %P 8AEDIMBBEM-HA* <H;GK;BE2?A%WP A%FD: %PL>>?=>710>?;L78B;
<H;GKEX90A%PKBJIJH7MED?9% H ; | KBBK? ,OEH BEED IJHEMB;HH ;GK;;B92HAHE :K9;
BEKCHJBH?8KJ> @7B;B:FOH; AEMBHE I I;:K;JBEM?J9 >1>DH; | E B KKID>&D;, G K 90 O
8; 1;J L?7 J>; G?A[l -4* 9ED<?=ISetlich®=AD F7H7C;J;H 1;;

1>, CEJEHH ;9P HDDL ;DKM >?E9OKC MP> KXKEHMIYEHMW ; IREDEB: IBD+EKJHKJ]
3&M>?B*?DI> EKIBKIM;sBIEKD>?=>CF;:7X9;L;HRY>7C7I<EHMIKAL?J>
J>EKIFKBPFF?1>;BTB&M>MB?1-4*;: 8, IM;sIMEK/D:>?=>CF;:7DB7H ;KB
CEJEH7F?7.BOHDSZIJMODABD?LPOET7MI> ; D>:?H ;9 PPE HMZBHHYL , HBITH? 18B;;:
9EDIJHMBBE ?,BA7THOIXXH79BEVEDOOBYIFCEIJERIFKHIH? L #KBMB;; 7TH?MP ;D
J>CEJEKRJFKRJH?L?D=EJd>J?CEDCEJEKIPKIB7II; 7 0B&+ DI>EJ>H 7:0
7T¥FHEKRD 8E:,;CEJEH; H7D<HBCEFF>?=> ?CFEKDBEMNOE7IEKBS;:

7TI3>tF;; FTH7CHI,BI=<HEQE &D 8™JE:,CEJElMH;H7D<HHBHCEFF»?=> ?CF;:7D9;
EKJFKJI EH X9E7I1JY JE <KBB IF;;: 71 J>; IF;;: FTH7C;J;H H7D=;1 <HEC V

1>:;:?7=5l-motor9ECC70H;DKC;HBIBESKIDECKI;HI?=%H;<);H>?B A >set-motor
9ECC7D: 80J; ?D J;HCI E< J>; C;7D?D=l E< L7TH?EKI 8?JI ?D J>; 80J; 87?J

Qbit 7 syncbit 0;X>BI?NM>;BI?0>;ECF799EJE9BBIHBI?NI>;BI?D>:EBEBK
-HEJE9EB

O0;H?7B -7TH7C;J;HI 7D: ECC7D:I -7=; E<
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Qbits 6:3 set motor command bits <EH J>?1 9ECC7D: 1;J 8?1 7D: 9B;7H 87?JI \%
Qbit2 motorbit 0;J J>?1 8?J <EH CEJEH * 9B;7H J>?1 8?J <EH CEJEH *
Qbit1 directionbit 0;J J>?1 8?J <EH XH;L;HI;Y 9B;7H J>?1 8?J <EH X<EHM7H:Y

Qbit 0 speedmodebit 1>7A0>;?=>0BJEH;87?MN>;D>G?A?D 8234* CE:;? |;1>7I
8?J JE 7:: JE J>; IF;;: :7J7 80J; 1>?1 8?3 >71 DE ;<<:9J M>:D J>; G?A ~

Motor MO Commands

ECC7DN VN 7FFBEEEJEH&D 8™E:;9ECC7DNI 7D:N I;U>CEJEH ;JE

motorspeed ?D 8JE:;9ECCT7MN: ?1?7:;DJIIWMEBCC7MN: 7TDOECC7MIN: ?I1?7:;DJ?97B
JE 9ECC7D: N

#EHN7CFBD 87JE:;J>9ECC7PBD79Ax38,0x7F | ;, JCEJEHIF;;JE EKBIC7N?CKC
E< M>?9KHIDICEJEH7BK;;:1>9ECCT7B7-9A%x89,0x7F I ;, JCEJEHIF;;JE

M>?9KHIDICEJERKBE;:&D 8XJE:;8EJ>ECCT7D;;JCEJEHIF;;JE EKB<Z
C7N?CKC E< M>?9> JKHDI J>; CEJEH 7J <KBB IF;;:

Command 0x88 (136)Motor MO Forward
ECF79J FHEk8BE®®Bspeed
-EBEBK FO6kBAE&MESID 0x08,motor speed

Command 0x89 (137)Motor MO Forward (speed + 128; used in 8-bit mode)
ECF79J FHEk3DE®®HBspeed
-EBEBK FO6kBAE&MESID 0x09,motor speed

Command 0x8A (138):Motor MO Reverse
ECF79J F HESAENd0OBspeed
-EBEBK FO6kBA E&MEBID 0Xx0A, motor speed

Command 0x8B (139):Motor MO Reverse (speed + 128; used in 8-bit mode)
ECF79J F HESBE®dEOBspeed
-EBEBK F6kBA,E&VESID 0x0B,motor speed

Motor M1 Commands
ECC7DN V N # FFBEBEJEH &D 82JE:;9ECC7DNI!7D:N #;:0>CEJEH ;JE

motorspeed ?D 8JE:;9ECCT7DN: !1?1?:;DJIAWMABCC7MN: 7DOECCT7IN: #1?:;DJ?97B
JE 9ECC7D: N "

#EHN7CFBD 82JE:;J>9ECCT7P79MX8C,0x7F | ; JCEJEHIF;;JE EKHIYC7N?CKC
E< M>?29KHIDICEJEH7BK;;:1>9ECC7D7-9A%x8D,0x7F | ; JCEJEHIF;;JE

M>?29KHIDICEJERKBB;:&D 82JE:;8EJXECCT7D;;JJCEJEHIF;;JE EKBY
C7N?CKC E< M>?9> JKHDI J>; CEJEH 7J <KBB IF;;:

Command 0x8C (140)Motor M1 Forward

ECF79J F Hk8UEBd0Bspeed
-EBEBK F6kBAE&MEBID 0xO0C, motor speed

Command 0x8D (141)Motor M1 Forward (speed + 128; used in 8-bit mode)
ECF79J F Hk8DEBdoBspeed
-EBEBK F6kBAE&MEBID 0xOD, motor speed

O0;H?7B -7TH7C;J;HI 7D: ECC7D:I -7=;
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Command Ox8E (142)Motor M1 Reverse

ECF79J F HEEE®EOBspeed
-EBEBK F6kBA,E&MESID 0xOE, motor speed

Command 0x8F (143)Motor M1 Reverse (speed + 128; used in 8-bit mode)
ECF79J F HESFE®BbBspeed
-EBEBK FO6kBAE&MEBID 0xOF, motor speed

5.9.0x90 & 0x91: Get Motor MO & M1 Current

Command 0x90 (144)Get Motor MO Current
ECF79J FHEWE9EB

-EBEBK FOKBA EOVESID 0x10

Command 0x91 (145)Get Motor M1 Current
ECF79J) FHEAIE9EB

-EBEBK FOkEA B&ESID 0x11

1>, I9ECCT7DBI;DKHDH; FH; I, DIEI?EDIHGEIJBKHHERIJH>B7IX 1 1E9EDLIH]
H;) JKHDBKE DY FFHENSKHBCBBI?BBO C -B;7DEJ> 337 9JKWKBE H,BPKBE:<<;H
<HBCGC 27T B& ICKI?I IEOEB?=8EDI?CH?H?9¥BBD9J IHBDKHMHMHDIB79HEC
y7TOCEJERH? LB 8 I XIEH,9O9KHHZ B, 7 J?BDIM?J L 7BKELIIKHBI>BIECC 7DD J >,
79JK7B :H?L;H EKJFKJ 9KHH;DJ

5.h.0x92 & 0x93: Get Motor MO & M1 Speed

Command 0x92 (146)Get Motor MO Speed
ECF79J FHEAQRE9EB

-EBEBK FOKBA EOMVESID 0x12

Command 0x93 (147)Get Motor M1 Speed
ECF79J) FHEBE9EB

-EBEBK FOKkEA B&ESID 0x13

1> I9ECC7DB; KB H; I ;OHBJEH,;: IM>?9%¥B;KI;<RB;J;HC?D29KHHJDE, D
799;B;HGHIEH>IF;;J>H}IKBAFQIBKHHB,DA?IBDADEJI>JF9ECC 7HD;JKHD |
IF;;:0BM>?9>G ?Arying JE; U>CEJEBED; 9; I 1 7H2BROIKER :HEHN7CFBd>G ?A
JHOPPH?ZLJ7BBEIJEHKEBERB;:J>H,; JKHDP;;C?=8] N##L, D>EK=>¥9JICEHIEH

IF;; 2P ;HEE=; JC;7IKHI9JICERIEH ; OEMEKB;;JE8J7RD;HD 7B 79KR9ZI<HEC
7D ;D9E:;H

1>L7BKIIKHBMI >, I9ECC7BAD<KHEQE ?D 8WE:7D<HEQE ?D 8TE:;1>;
H;JKHD;: CEJEH IF;;: ?1 P;HE ?< J>; 71IE9?7J;: CEJEH ?1 8H7TA?D=

O0;H?7B -7TH7C;J;HI 7D: ECC7D:I
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6. Cyclic Redundancy Check (CRC) Error Detection

#EB,HIJ7PBB?9 A MR DXTE]; =HIIFIQOEK|HD:?DBH;9;?97BsL; HOCFEHJ7DJ
T OTKES>A>GCG?PATEFIJ?EB7BO9B? KD 7TDSOAMP>9R?C?BHBI>; 9AIKICTEH;
HE8KIJ 71 ?2J 97D :;J3;9J ;HHEHI J>7J MEKB: DEJ 7<<;9J 7 9>;9AIKC [IK9> 71

4>:0>;/] @KCERPHWB7909B?2XKD:7D9OA?DEF78BED/ CE:; J>G?2AF;9IDNJIJH7
80JB;7::; EDJE;DE4XL;HECCT7TED9ALICEIJ I1?=D8EPIFDOLKIF.9B;7HD:

J>L;B;710 1?2=B7<RMOI>; 8?7 <EXHFI9A&I>?1 8O02PI?D9EHIHO®IA?BB
|; J? CRCerror 8?20 >;HHENHID?=DBEMH9ECC7D>G?Ak hot7FF;D:/ 80JB>;7J37J

I;D:l 879A M>?9> 7BM701I1 9EDI?I1JI E< @KIJ ED; 801J;

GJ7T?B9SERBRPEMO9B? KD : 7D OANMEHAB; OEDIIEREJI>?EIKC ;OKO EX7 D
<? DM ;7 BE2D < E H <A P DikIpedia [http://en.wikipedia.org/wiki/ Cyclic_redundancy_check] 1 > G K?l9;A | ? ED
20>7J/ 9ECFKJI?B7EDO78BHOH BED®L? IEED XFEBODER?7BWODEICHII7=;
NFH;IT{79EDJ?DKRKHEHKEG8?IM>; HBBEK7H;8ERID>H;C7?DL>HG?KI;I/
M>?2@>7D21K ;7D 8 FEBODEVM?EBEIJ |?7=D8BRBOGDLKIIBMBOI7D7I7TH;IKBJ
FHE:KB; B, C7?DL>AH ;C7?DIJBHBEM;B?EJ>;/ 8O0ONEK7/HDIEB;D.EOEKH
9ECC7D: F79A;JI

1>;/ 2?CFB;C;BEM>G?AJ>]|7C;7IED >jrk [http://mww.pololu.com/catalogiproduct/1392] i
CEJBEDJHEBB B?, &< <HH EI>> 7EDJ > TReX [http://www.pololu.com/catalogiproduct’777] CE JE H
9EDJHEBBIH/S;?DED*0 <?HARNO <?HIEL7JI>EH:2HM>?29>82FIH;
JH7DICRU I HBBRX;DIJ7D:BAD DHEA7II>HIKC8 M ?2IMH?JJ;D i
%EM;LIH8?FHIH7DIC?D3EIH:;H IEM ;M ? BB 231 JE:
97HHO EKJ J>; 9ECFKJ7J?ED 8;BEM |

1>; |/ 7B=EH?J>C ?1 71 <EBBEMI

"NFHOEKIB?)J FEBODEDEC7B7=2B?D7HWO<?HIIFEBODEEI?7BH?JJ;D
710001001

P,HEI JE J>; ;D: E< OEKH C;I17=;

4H?OD.EKH FEBODKO?/MDJ?L>1174dEJ>10>)0 EOEKBEBODERC?HBIIBO
8;BEM J>; )0 E< OEKH C;II7=;

&g>)0 EOQEKH ?2IF/B?=OD:;H 5,/ J>;/ M?2JI>C;I173E,;,JD;NC;117=;
?< J>; )0 E< OEKH / ?1 7B?=D;: KD:;H 7 :E DEJ>?D=

0>?QGBEKH H?=D8?8&<BB?EIOEKH FEBODECBEBRKD:;HDC7 I =;
8?J1I =E 879A JE |J;F

4>7JB, EOEKRHII72DEREKH H;IKBA7DJEIGL;B?JIOEKH 80M>;D
J7BA?D= JE J>; G?A M?J> [/ ;D78B;:

&OEK[D;L;HDO9EKDJ/H;8;<EB>FIHESNEBOTBEJEHECFB?9%3DH ;7 BRBD>;
<EBBEMN?7DEBEMPIS;/ 97BIKBEMDMREDII<<?AEBIN7CFB;M?BB/TJME 80J;
I;GK;D9; N N J>;, 9ECC7D: F79A;J JE =;J J>; -4* QED<?=KH7J?ED F7H7

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

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

09B?9 /;:KD:7D90 >;9A / "HHEH !;3;93?ED -7=; E<
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Steps 3, 4, &5:
10001001)11000001100000000000000
XOR1000200L[[[[IILIILIITTI]
——————————————— LELLTTEETTTTT
10010001 ([ [[II[[ITIII
shift ----=>1000100L1[[[[[I[[II[]]
NRRNRRRRRA!
11000000 |[[[I[[Il]
10001001”'WH“W“|H
10010010 [[[II[III
10001001'””WﬁWﬁ|H
11011000](]|]|]]
10001001([]]]]]
[TT1T
10100010([[]]]
10001001([]]]]
[1T]]1]
10101100]]]]
10001001]]][]
[I]1
10010100]]
10001001]]|
[
1110100=0x17

OBI><K8BCCT7TBZOAMIMEKBDIH;JH3P:4* 9ED<?=KRVHIPEND? H- ;D78R;:
0x83, 0x01, 0x17

1>;HHIEECJH?OAK7TRI?MEKHE=HEBCTA]>;/ 97BI9KBIKPEMI6EKW7BR?0D
iN7CFB; Bectior6.4

6.a.CRC Computation in C

1><EBBEM70&8BiE=H/EMIENBECFRJ;, ?D>; FHE=H7@ODPE>KI/=?:;20>7J
J>;/ E<L;HEEII?8BPIJEH?DBEEARBBEI>7?B7B;GK?9BRBUOM>;DECFKJ2D=
| EJIBEDE;HI7=(>?2D:?L?/K780JTHS,/;: JE=;IJM?Hl>; EF;H?JHEH; J><?D7B
| EQ>C;117=D>;N7CRB,?HEKJI>D2IF FFBJRE:;;D;H¥J;; 8O02PDPD>C;II17=N

N J>7J M7 S8ektign 6? D

#include <stdio.h>

const unsigned char CRC7_POLY =0x91;
unsigned char CRCTable[256];

unsigned char GetCRC(unsigned char val)
unsigned char j;
for j=0;j<8;j++)
if (val & 1)

val ~= CRC7_POLY;
val >>=1;

return val,

}
void GenerateCRCTable()
{

inti, j;

/I generate a table value for all 256 possible byte values
for (i=0; i< 256; i++)

CRCTable[i] = GetCRC(i);

09B?9 /;:KD:7D90 >;9A / "HHEH !;3;93?ED -7=; E<
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}
unsigned char CRC(unsigned char message[], unsigned char length)
unsigned char i, crc = 0;
for (i=0; i < length; i++)
crc = CRCTable[crc * messageli]];
return crc;
int main()

unsigned char message[3] = {0x83, 0x01, 0x00};
inti, ;

GenerateCRCTable();

message[2] = CRC(message, 2);

for (i = 0; i < sizeof(message); i++)

for (j=0; j < 8; j++)
printf("%d", (message[i] >> j) % 2);
printf(" *);

printf("\n");
return O;

09B?9 /;:KD:7D90 >;9A / "HHEH !;3;93?ED -7=; E<
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7. Troubleshooting
1>; <EBBEM?D= 7H; IEC; IK==;1J?EDI <EH M701 OEK 97D JHEKS8B;I>EEJ OEK

QTestfor life: 4?2 IJBEJ>CEH>MHEMOEDD ; BEEEMHH;)D! >; 7THI&Q@EKDH];
J>sH;)D! <B71>0BRIBHIK<<?FEN,H=I>L EBI7EKEHH 7DEA>FEMIKFFBO
?l JEE DE?10 EH OEKHSEcten 2a<KFB 7/GEH;0?D<EHC7J?ED 78EKJ FEM;H H;GK"

QTest your serial connection: -KEDI>; 2! @QKCFVMRJ>; 2! 7D:/ @KCFEH<k
9EDDQEXH)I; HOMD JEKBIH >G ? KK F ?BIHO | ; H 278D JIEKBIHE >G ? SN
F?B ;1 J>8E7HDLI;D: N # 7J ABF6EK>EKIB;J>H;;HHEH JKHED& © EK
J>:DDJ>9ECC7IN: 7J ABFOEK EKIB;J>+H;;)D! FKBEDJ>€I?=8]
STHE?1J?D=<KBEG>;7HIB7II>H;)"! JKIERZD?OEXK7L79EDD ; QR E®? A[I
I H?EHBI FEKBIKS EKB;:9; >80 JN 6 EK>E KBHI> XI? WA TF9 E C F KHIKHD DE?HOH-
Serial Transmitter Ultility [http:/Awww.pololu.com/docs0J23] M>? =2 BBBOGEKJIJ;HC?B>FHES8BI|C
M?J> OEKH 9E:;

QTest your motors: 1 H 8 KD DI>0E?ADemomode <?HM3J>EKJEHEIDD ;9D I> ;M ?J>
CEJBHID D ;913 Section3.d <EGE M D<EHOBEMDECE :; &3>G A F;H? ;PHWEIBB; CI
EDBIQ CEJBHEIDD ; U271 ?=D>TOEKHES8SB/IKBE?A;ROERDIK<<CE&EJBPEIM EHH
CEJEH ?DKDBDIKH>DEKEIJEEMIKFFBMHELI>=>9KHHKBPIKCE JERMIH7M?D =
7D;DIKH>DEKE JEHD EJHOPBH7OME R KHHMDID G2 DKFFBO 9EDJ?FKHEHK I
CEJEH7DD;BF;7AL7AILJ;RIB?CHIEH?I; =IEB:;HK#®O7F79 7PHHDIE CH JEH
J;HC?D7BIl 7D: KI; I>EHJ JM?I1J;: CEJEH B;7:lI

&<OEKHHES8B;FCHI?IRB;71FEI|JD EK ISupport forum [http://forum.pololu.com/]  E Hcontact
us|http://www.pololu.com/contact] : ? H;9JB O

1HEKS8B;I>EEJ?D= -7=; E<
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