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Pololu Jrk USB Motor Controller
User's Guide
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1. Overview
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[ =:jrk 21v3[http://www.pololu.com/catalogiproduct/1392]
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Main Features of the Jrk 21v3
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Main Features of the Jrk 12v12
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Specifications
_ Jrk 21v3 Jrk 12v12
Motor channels:
Operating voltage: T 1 T 1
Continuous output current:
Peak output current:
Auto-detect baud rate range: T 7EH T 7TEH
Available fixed baud rates: T 7TEH T 7TEH
Available PWM frequencies: @3$0@%$0 @$0@ %0
Reverse voltage protection?: 4:H 4:H
USB connector style: 0. )>C> 0. )>C>

Included Hardware
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[=:?2G@ H=>IEH6 M straight 0.100" male header strip [nttp://www.pololu.com/catalogfproduct/965] 6 C 9

ILD BB E>CGB>CARS@H?G@K H=>EHI®6 M straight 0.100" male header

strip [http://iwww.pololu.com/catalogiroduct/965] 6 C 9L bmm, 2-pin terminal blocksihttp:/mww.pololu.com/catalog/
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i Note: USB cablghttp://www.pololu.com/catalog/product/130] >H CDI| >C8AJ9:9 i

____________________________________________________________________________________________________________________

1.a.Module Pinout and Components

Pololu jrk 21v3 USB motor controller with feedback, labeled top view.
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Pololu jrk 12v12 USB motor controller with feedback, labeled top view.

/=: , DADAG@ BDIDB®CIGBARDECIB68DBEJIOGXHED®P>6USB A to mini-B
cable[http://mww.pololu.com/catalogiproduct/130] CDIC8AJH=90. 8DCC:8HBB@®BDC;>kdIIBDIDG
8DCIGDMBAGAHDIH:9DH:C®DBB6CBIH BDIBG®CIGEXAIRCGDGB6TPIEBDIDG
8DCIGDAA:GXH 8JGG:CIl HI6l: 6C9 H:C9 6C9 G:8:>K: //( H:G>6A 7NI:H DC I=

,DL:GDG=BDIBA@HA:HIJEEAD=9?GOa =VIN 6 CGOND A>CEHSIIBGAS GC><AD:;l=:
9>6<GEBPKEDIEDLHDIBIHI:86E6 DA A>K: IG8IJGCGGEGNOBDIDGAL6L=:?7C@

=668 . K. EBDLEGDI|:8DEUSBBDIE®L X EA*CHB=7TD6GOIALADT:96B6<>93=BDIDG
EDL>ZEBEE88>9: (HBANGIE 1% HIEEBANHG HIEPGCB®XHGDSDBEIEAA: & : 9
9>G:8IAN ;GDB 0. 6C9 E:G;DGB 6AA D; >IH ;JC8I>DCH :M8:El :DG 9G>K>C«<

"DG?GCGX I=>CEKDAIE=<DJAT 1 I=GCG:8DBB:OEGCGKDAIEHT 1 7JI=2GC@
K XBDIDG>K6B8:G6ESG;DCB®CLED 16COG6CHGDI: 3D OC/=:?7G@& XBDIDG
9G>K:G 86C HIEEANIB>BDEISG@IDJH ID

"DG?2G@& I=>CHKIDAIB=DIAT 1 /=?7G& XBDIDG>86GJEBANCI>CJIDJH
L>I= E:6@H JE ID

1=:?G@6A>CKORA 16 << JAIFIBICG>KIHGDIB1%HIEEHAN 1 HIJEEBAN :®H=>CI:GC6A
ADHIEERIFE? GC@9BHABRG6>AH A E6EHED L : G2 e BHHGHM I GE6RAGD8DCIGDAA:GH
6C9:976B@HMHE@BHDI:CI>DB:I86&IH=G:<JABIBI®>HH>EGIHEL 6G+:61=:
6K6>ABIIARNIGCGCGEIE:COD@E>CEKNDAIG<B >HK6>A®MAYIED 1 I=6K6>A67A:
8JGG:Cl 9GDEH D;; B>6L61G AN QG®DB 6|

/I=: ?G@ =6H I=G:: >C9>86IDG (! H

P /=:greenUSBLED >C9>86INH HI6IDH9:K>8=:d=2CG@DBDCC:8B8DBEJI:G
K>6=0. 867A=<G:(C L>AAD;;2=:CND8DCCI8BPRPGI®0. I=<G:((C L>AA
HIGA>C@ADBKAN A>C@DCI< COIA?GCER8 : >KEBGI>BIABGS&DIBES8DBEJI:G
>C9>8638ERCO@XHGC>KBE&GHCHIBODCE: §IAN? R HEBHHHG6I<:<G: (C
L>AADCIIPL>ARA>8@GLAN=:GH. 68I>K=IRDC;><JGI6IASD®H | 6CGABIBH
961,86 DIB?CGHID=:C=8DC;><JGIGIAMMNCCoCIDCC:8D9?GI@<G:(C L>AA
;A>8@:G 8DCHIGCIAN

+K:GK>:L ,6<:  D;


http://www.pololu.com/picture/view/0J1759
http://www.pololu.com/picture/view/0J1759
http://www.pololu.com/catalog/product/130
http://www.pololu.com/catalog/product/130

,DADAJ &G @ 0. )DIDG DCIGDAA:G OH:G H #J>9Q T ,DADAJ DGEDGG6I>L

P /=:red error LED >C9>86C.GGCHEG=:GBCGGCGHI®GEH=BDIDG:H>9=HL6>1>C<
DBB6CGGDCGI=:C=G:9! L>AADC=:G:9! >H>:BD=68I1>K: BIKERR HD
L=:C I=:G: >H 6C :GGDG !-- L>AA 7: 9G>K:C =><= 6C9 DI=:GL>H: >1 L>AA

P /=:yellow output statusLED >C9>86&IHH6IDH=BDIDA=N:AADL>B;;|=:6CGGDG
DI=tE6IG:L6>I>OBB6CGGDGHIDEEH=BDIDA=N:AADL >HAG6H3+PABLAN
DCE&:6:8DCH:CI=EBDIDG;;I=:L6>I>0O8B6CEGDCBH: DG?CG@CEE::9
8DCIEMIBCR=9JI8INSAD:CB,=N:AADL>BEGDA=9C-BDIDBE®CB=BDIB6H
G:68%xD:H>BIOIDGCH6ATHIAL=9I=:976B@MI:H=BH6AHAEI6G*H>1=>C
DI=H86A:D768M@EE:B8DCIBDAN=BH6AHAE9JI8IN8:A:J6IAH JIS8IN 8IA:G %l
I=N:AADL>HAGHFIC8@ANBEIH:8DCH:C=BDIDBGCB=BDIBGED3:68=:9
>IH 9:H>G:9 HI6I:

/= ERR A>EHME|I>DA6AFIAH>:I0D=G:9GGIDGI9:H8GB7DINIHGC>K>H=:C=:
G:0! >PBCO9PHEJAADL=GDIxE:0! L=:C=G:0! >P;;.>C8=1-- A>EB:K:G
9G>KRIPHG6IBDCCIS8BI-- ASDBIAI>EADH:I52AG6BDI=DL:KIGEAID>G<HAA
86JH=:GGDG D6ADCC:QIGEDHGA =:C:KDG?G®E:G>6138GIKE DERR DJIEJI
DI=2G®E:G>:C83GD@L&>IK:(! HDECNI=2G@HIDCC:8D:K:C=DJk=NHG:
CDME:G>: (0BG 9> =DBIHHAKOBID G:C;DGBBC=EDO H H:X/GDCE 9> bXCMBCHEDCH:
DEI>DCH BAction3.fH::

[=:TX A>CG6CHBDCH>CK/GI:9T 1 H:G?2BAH :H7TNIBB6C>1=7TGG:HEDIDOH:B8>6A
8SDBB6E9GBD="GEBG7>ITNdEGNCGDIBESDBEWM>®0. 8DCC:81BBDGC;DGB6I>DC
67DJI I=: 2?G@XH H:GeettoA4>C1:G;68: H::

/= RX A>SEH=7"C @REISORA%HE:G>6ERD91=-3 A>EHH:BDG:8:XXDC >CKI/GI:9
T 1 H:GBRBEAMK HINIBSCI=TCH.:GEPRB6CDE-?G&s 7> IIABIGHH : CR6 8I@ =:
S8DBEJ>E0. 8DCC:8D¥EDCDB8DGC;DGB®HIBDDHC? G @ XGP 6 A G H6:8ectiond % C
6CE6ATERIDY:3 >H=-6C6ALTEAFICH: IO :I:GBB=CHNH I IBXGCHD:JI EDIEJAIH=9B=CE JI
BD91=?CE6HIG=HHIG6IDPRLABDCE-3 A>T I:GBPCHNHI:IBXGCHD:JIEJA:6H::
Section3.b;DG BDG: >C;DGB61>DC DC 8DCIGDA >CEJI H><CG6AH

/=:FB A>CGH=?GCG@:XH/ 68Q@EWHGCGCOH6ADOL7680@9:I=KDAIBOL=" A>CHH:8I
B:6HIJG:BJGIDJIEDI=HNHIYBOG:FJ:C8N76B@91=;G:FJ:OANDL ID -G&GH>I>DCH
DC=" A>EHH:®HB:6HJG:BJGIDJIEDI=HNHI;B:6H:Section3.c;DBDG.C;DGB6I>DC
DC ;::9768@ H><CG6AH

/[='AUX A>SEHM@MIJIEIFIIH:C:GEAAN C.:K=GC?G@HBDL:/G:A>C>PALAMDIDAED
G:6HDCH
W=GCABXHGD8DCDGBAA: & 86IJH:GCBND%HIEBAKRK9:K>86H_1: G0 9

HJHE:C9 BD9: I=: E>C >H IG> HI61:9 6C9 EJAA:9 ADL I=GDJ<=6 G:H>HIDC(
% = Detectdisconnectwith AUX DEI>DHC 6 7AD 1=I6;;::976B@ >CEU3:C=7?GCG @
L>A&S>KW3 ADIDG7DJI \H:6857% E:G>D®=:8%01=:::9768 @D G C 6 AOC<E &G

9>H8DCC:81:9

/= RST E>&6C:9G>KROODE:G;BEGBGI HDI=2?GC @ X#HG D 8D 71J3 DA DEXAC : G EMAN
7: C:8:HH6GN ;DG INE>86A 6EEA>86I>DCH /=: A>C: >H >CI:GC6AAN EJAA:9
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1.c.PID Calculation Overview
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Diagram of a typical feedback system, showing
quantities computed by the jrk.
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2. Contacting Pololu

4DJ86C8=:8 @ :Pololu Jrk 21v3 USB Motor Controller
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USB Motor Controller pagefhttp:/iwww.pololu.com/cataloghproduct/1393] ; D G
699> > EOABRESIIDOA99:A><+D=96 G DBDA7DJI
6CONDEGD?6EIFH/DIIDIGBE:G>LEB=7GAD B6C
contact us[http://www.pololu.com/contact] 9>G:8DAEDHDCDJG
forum [http://forum.pololu.com/] /:AAH. =61L: 9>R:ARA=6IL:8DJA9
>BEGDRDKENDUDIAS@H:>C=;JIJ®EGCNI=ACNDJ
LDJA9 A>@: ID H6N

DGEDGG6I>I

DCl168I>C< ,DADAJ ,6<:


http://www.pololu.com/picture/view/0J1592
http://www.pololu.com/picture/view/0J1592
http://www.pololu.com/catalog/product/1392
http://www.pololu.com/catalog/product/1392
http://www.pololu.com/catalog/product/1393
http://www.pololu.com/catalog/product/1393
http://www.pololu.com/contact
http://forum.pololu.com/
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3. Configuring the Motor Controller

3.a.Installing Windows Drivers and the Configuration Utility

%WNDJIJH2>C9DB8H ND I >ACA : 9 D=6 KServicePack 3[http://www.microsoft.com/downloads/
details.aspx?Familyld=68C48DAD-BC34-40BE-8D85-6BB4F56F5110p C H | 674 AD % € H | 6 AASE =< K; DEIH
I=: ?G@ .:: 7:ADL ;DG 9:16>AH

;DONDIDCCN®IJCADPAD@ BDIBOGCIGIARDBEIGIE C)>BEDRABDCIODNBBIHI
>CHI6AA >IH 9G>K:GH

DLCADG@G¢: jrk drivers and configuration software[http://iwww.pololu.com/file/download/
jrk_windows_091218.zip?file_id=0J221] @ O>E

+E:C=5%6G8=6@BS Js€tup.exel=>CHIGAAANBBENG6KIDMIGGEAKL ;> Al:DS
|: B E D G6>GoN 8 I8 sB8t@p.exe6 CB:ANB1JE6H9B>C>HI/G630 G VWLAAL N:DJ
I=GDU=xEI:BHFJAG:OHIE AN BRAANC ;>< I REPABPCKEL PG >KGCGBSGBEJI:G

JG>C=<>CHIGARABCODALHAAGNDD=6lIIF9G>K6@DA::C:HIAN>8GDHDI9I
G:8DBBILCHBIDHIDE>CHIGAASIFBIC HHBKASKDGILEGNLERNWCIOD IBKED>H I 6
DG V DCI>CJ: CNL6NW 2>C9DLH 3,

[(Soitware imaatian

l"-\. T b 2ufeare pow e el alireg bhan —od parsed 'wirdkan Ligpa
g B iy i S atbelity v Wirakows 2P ([ ol e rdws
i nbiie o ot |

7 1:G=>CHI6 AABICPHEDHG GBS IC I > A A KeH = D GIIB 3 Jrk ConfigurationUtility >C
|=Pololu ;DA9I6>HE2>CODAHEA>366EALDIDHEB =6 CAAN =H: I I>CXNBD B®IDG
8DCIGDAA:G 6H L:AA 6H H:: G:6A I>B: >C;DGB6I>DC 67DJIl >IH HI6I:

Windows 7 and Vista users: 4D J&D BE JH=@ LAP6JIDB6 | >8GHAIBNCAS : HHEGNLG AN D J
8DCC:81 6 ?G@ *D ;JGI=:G 68I>DC ;GDB NDJ >H G:FJ>G:9

‘1L Your devices are ready to use
#' Device driver software installed successfully.

Windows XP users:"DAADL HI:EH DG :68= C:L ?G@ NDJ 8DCC:81 ID NDJG 8DBE.

DCCI&I9:K>IEND 8G BEJIOG XED Thejrk showsup a}sthree devicesin onesoyour XP
computer will detectall three of thosenew devicesand display the OFoundNew Hardware WizardO
three times.!68= I>B: |I=: V"DJC9 *:L $6G9L6G: 2>06G9W EDEH JE ;DAADL HI:E

DC;><JG>C«< |I=: )DIDG DCIGDAA:G ,6<: D;


http://www.microsoft.com/downloads/details.aspx?FamilyId=68C48DAD-BC34-40BE-8D85-6BB4F56F5110
http://www.microsoft.com/downloads/details.aspx?FamilyId=68C48DAD-BC34-40BE-8D85-6BB4F56F5110
http://www.pololu.com/file/download/jrk_windows_091218.zip?file_id=0J221
http://www.pololu.com/file/download/jrk_windows_091218.zip?file_id=0J221
http://www.pololu.com/picture/view/0J1348
http://www.pololu.com/picture/view/0J1348
http://www.pololu.com/picture/view/0J1349
http://www.pololu.com/picture/view/0J1349
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2=:C I=: V"DJC9 *:L $6G9L6G: 2>06G9W >H 9>HEA6N:9 H:A:8l V*D CDI |

re ' Wizard 1

Welcome to the Found New
Hardware Wizard

Windowes will zearch for curent and updated zoftware by
looking on your computer, on the hardware ingtallation CO, or on
the “windows pdate Web zite [with pour permission).

Bead our privacy policy

Can Windows connect ta Windows Lpdate to search for
zoftware?

1 Yes, this time anly

{1 es, now and every time | connect a device
(%) Mo, nat this time

Click Mest to continue.

Meut > II Cancel

+Cl=H:8DEK®CGDL=-V"DJICIL $6GI9LBSO6GAIWMI CHIHDOAIL6LIDBEI>86AANW
6C9 8A>8@ V*:MIW

DC;><JG>C«< |I=: )DIDG DCIGDAA:G ,6<: D;
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are Wizard 1

Thiz wizard helps you install software for;

Palalu Jrk 2143 Matar Cantraller

3;;'} If your hardware came with an installation CD

“Zi=? or floppy disk. insert it now.

What do you want the wizard bo do?

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

Click Mest to continue.

I < Back IL M ext > ]I Cancel I

2>C9D3I H>ABRCNDA<6PHEIG>KE6EDN::C:HI7TN>8GDBOGI: 8D BBLE®I

NDJ HIDE I=: >CHI6AA6I>DC A>8@ V DCI>CJ: CNLG6NW
Fleais mid svbds the s sid sl thes iabeas ;E’
L The e poas o el oy b o el
'__J‘ Frinds L8 B Py e Py g Pt Fuamatiih &0F Prapamre Prapsrey P

[ TR s I rapr ————
By e e e P e
e menrbdelg o e bgpe Mecsiolt (hengly
11 s Pl gras e b sl e e el
Gl T T b e yvmb i ol s U s
palred Wirsdow | ogo it

—rea— |

2=_"(NDIJ6K>C>H=M'DJIECI $6GI9LBSO6 BAMB@C>HIFH=66CDIE>®6G9
L>EPEE4ADL>MNAGIDIBtiree L>06IGOKEAI<SGELC@®AADILEH;DG8E>06GH9

DC;><JG>C«< |I=: )DIDG DCIGDAA:G ,6<: D;
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are Wizard 1

Completing the Found New
Hardware Wizard

The wizard haz finizhed installing the zoftware for:

% Palalu k. 2143 Matar Cantraller

Clizk Finish to cloze the wizard.

%NDJH2>C9D3IHCOME . G>EGD.7 A~ BHIBBHCE<H . GERPABG>KIGHIM:NDIG
EGD7BBIFI67TI<DODAKGCEHDBDDESBGDHIHIXIHD 19 Guehser.sysl: G H>DIGHHG >K: G
EGADKEGH>DC L>EDUDE@IE?GaD B68=:8l@6K:GHDDCHG>KDE6K:
TNADD @ €€ ¥ :16>WHDN =V, G D E : G >C B PuGbser.sys> C:\Windows\System32\drivers D
<:Nl=3;>MKIGHBDE€9G>KNDBGI >ACA : 9 D> C HS6rce Pack 3[http://www.microsoft.com/downloads/
details.aspx?Familyld=68C48DAD-BC34-40BE-8D85-6BB4F56F51101% ND 9 DC DU 6 CI:GK>88 @ ND86 CG N
>CHI6ABBECNM SCHIBIHDBIH:GBK=6EGD7A:BIH==DI;bEMUl:GG:HDAK:9

JE<G6ODOxK=88@/=:8DC;><JGIGIABDIAPNGCGE:CI=H:GEOBG>KGDICHI6AA:9
EGDE:GAN

1:GCHIGBIFACK>NBEJIJODDNDBGBEJI:EK¥HE6CE6<6GIMEBIGY ,D G IH) (,/ W
A>NDH=DHAOLD+) EDGIFHDBB6CBD &ICB=//( ,DGHEG6G:CIH;HIEH: H26B:NDJ
L>AMAI=C6BDI=EDGI<V +) W8 +) WWNDIMEGIGY ,DADAJ:K>8 AMHDE=DJAI
H:: 6C :CIGN ;DG I=: ,DADAJ ?G@ BDIDG 8DCIGDAA:G

DC;><JG>C«< |I=: )DIDG DCIGDAA:G ,6<: D;


http://www.microsoft.com/downloads/details.aspx?FamilyId=68C48DAD-BC34-40BE-8D85-6BB4F56F5110
http://www.microsoft.com/downloads/details.aspx?FamilyId=68C48DAD-BC34-40BE-8D85-6BB4F56F5110
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= Device Manager

File  aAction Wiew Help
- = &S #

[+ Metwork Bus Enumerator &]
El Pololu USE Devices

o E%P Pololu Ik 21w3 Motor Conkroller

El o Ports (COM & LPT)

- ;," Paololu Irk 21%3 Command Park [COM3) L‘
;," Pololu Irk 213 TTL Part (COML0)

[+|-5#8 Processors
: o

[+-EH8 Sranate Devicres

Windows XP device manager showing the Pololu Jrk 21v3 Motor
Controller

= Device Manager =S|

File Action View Help
e T B HEI & E %S

@ Metwork adapters -
=-F Pelolu USB Devices

R

1 Y5 Ports (COM & LPT)

f?' Communications Port (COML) H

o

.1 Pololu Jrk 21v3 Command Port (COMS)
-7 Pololu Jrk 21v3 TTL Port (COME)

EJ--R Processors

1 .
w2l Snond widen and name cantrallers

Windows Vista device manager showing the Pololu Jrk 21v3 Motor Controller

.DBHD;ILESADEAABDCC::8IID=>>€=+G EDGUB7:&NDQC::9D8=6Cl<:: +) EDGI
CIJB76EH>«M:DIG 9:K>BIDI6EHDH>IG<:K>§6C6<:G>CE=EGDE:&I6ADE
=:+) EDGCBA>E® 9K6C8:3SWDC=V,DGII>CKGNG DIB->0 6 A6 8=6 Cl<:
+) EDGI 6HH><C:9 ID NDJG 9:K>8:

DC;><JG>C«< |I=: )DIDG DCIGDAA:G ,6<: D;
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3.b. Input Options
BT Pololu ek Confguration Lhility L ]
File Edit ‘Window Help
Comectedto: [R00000544 = | Tapet 2%  PiDpsodcount: 7143 Seomater AT
Firmware: version 1.0 Scoed Feeckack: 2017 PID penod excesded Mo Eros: Oa0000 ol
N
rout | Feedback [ FID | Motor | Emor o
ot mode: 3 = Scalng (Analog and Pulse Width mode only) .
: : vl gl drecion | Leam...
Al 1o dhgllal coiarmnn
r + T 7 .
Aralog samples 128 - Feu et Reset to ful mrpe
| J osckde Max 4035 12 | Foset behdl |
Dty disconnect with AL
Megmum: 0095 = a0 =
Sarial roeface Mo M
& USE Dusl Poa Amymmetnic Dead Zone: 0
Hevtral Min
LISE Chained
_— " Harewi 0 § 0
L) o Sefect Daud rale
UART foed banad rale Absobde M [
Enakle CRC Degee  [1-Lnew -
e LI Marwaky 1 target [Seal mode ooy
Timeout fs) 0.00 1 m b
0 2048 4055
Nervnr sl igrom UISE suspend) et Tamget
Autnmaticaly sl {aget
Fiskad petirgs from devce | EEEE oo JRETE————

The Input tab of the Jrk Configuration Utility

DGEDGG6I>L

/=1Input 16 D1=2CB®C;><JGIGIABDR | HCIHDOGDL=;::97688&H | 80 CHHI>TG@

6BDIBGH;::976B@ HBHBI | : G CHAAINGE BEBDC >1D 06 H*¥ B ED G| 6<€:1@&:(I:= Glnput

modes

P Serial >C9>86BH? G@I Hitdfget H: 1 | >Dk<6F : G>6 N G ;68-6&>GI1F§AED DB G=:

/1( A:K:A H:G>6A EDGI D;

I=: ?G @ectibtl4 :MEA6>C:9 >C 9:16>A >C

P Analogvoltage >BH:O=: € G C6 XA BRI GRIGIHEDI:CI>DBDICG: 8M:9D-3 A>C:
>HH:H: I=16G<:H><B6KDA 1 DC=A+EBD GG :HIEDPECHIB8AD; 6CH><L 6K A

D; 1 8DGG:EDC9H

ID 6C >CEJI

K6AJ: D;

P Pulsewidth >BIH:9=:C=HNHPMBY :8DCIGDMALSID=9><HBEAHHSH=DBIIEJI
7TNG69>D 8BPCEGBAAR:GHIOI:-3 A>CGIG>ICEBIDI9I=>CHEI6 AIH=1L>9 D0
\HBDGG:HBERECHJIGAJ:

I=BDHK3I:8:EJAMGC>DH \H"DGM 6B EGAE:J ALl 9 D=
D; [=>HCEJC|:G6688: EIHAHGIE B ID

\H6I6;G:FJ:CTAN::C6C9 $0/=:

?A@PAEARIGIE>CHEIBAI>E6E:8:>KDIB ABEPABHGBGGDBECYOL > AAC : Glelnput

invalid :GGD&D:BIDA@=6C BHL>I=DEIQO6IPCXCEKNGAI=:KDAIDPEd==><E=IJAH:

BJHI 7: 7:1L::C1 6C9

>C;DGB6I>DC

K:GHEDE7 XEC8AIRAARK>HH>SEE:D G<IHI

1:GH>DDjI=;>GBLAEF&GC@X 6CHh=&C XK 8DCIG>7OH>M:6>IBEGDK::§H
G:A>6 D3 ABUISEwidth >CENH:JE96346:8DBB:COMWK>8H6C6GA>GBLEG:

.. :Section3.h ;D(BE<GG:9:

DC;><JG>C< |=: )DIDG DCIGDAA:G


http://www.pololu.com/picture/view/0J1729
http://www.pololu.com/picture/view/0J1729
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Input scaling

/I=:H86ADEISBDCH+EDP:1:GB=DU=G6:CEK6ABGIHDarget K6AILH>®D=1:GBPL::
DJIEDII=:HNHI/8: E6G6B Mathkim 6 Cdininum H=D JAB :IDI=.B6M>B688>C>BJB
EDHHRGAD H=>CEVIK>8: H.>AAH8 6 ADb=target K6AHHB:8>>X0GC>8DAIBLG
>SCEUIK>8>HE8A:6GANCC 9| E®DA > HIBE? D N H 1B 8 @aB NeuBdliMax 6 CNeutralMin
6GEGDK>8MN CE/JIL: NeutralMax 6 CNeutralMin L>AMH86ADFC:IJIBGEAHE: 8>>€=9
G>8HDAIBCI>CILE:JIBEAIDH:9>;;  GALADD& 9: 6D CLW>SHHE :8>BAAIGG67A:
>E E: 8D C IBDRA%I;= > C EALI6 Kl=HG 6 CHKE : 8 >7 N:®9AbsoluteMax 6 CAbsoluteMin E6G6B:1:GH
6 @put disconnect: G GID>@AB 8 I G 8 D C K : C > =Cr®ert input direction DE | >O0EG D K> 9A98 £ >H
DEI>DC ID HL>18= I=: EDH>I>K: 6C9 C:<6I>K: >CEJI 9>G:8I>DCH

A>8Q@=TXI1B6G7:N(96GC CSAM DS ABAIDA:9:1:GB>6J:1DB61>BBIAFFARD | DG;
I=EGD<G6BAFIIHBE>CEJH:IDIBI>C>BBBM>B6EBEC . JIE®A>I6OBE: HIAI>C<
K6ALSHKAG:8DGIIOA:6GCHEL  JIE®OA>+EMIBED GDAED HOIHINBDB6NC8=:8@

V HNBB:1IG>8W ID 6JIDB6I>86AAN 8:Cl:G I=: C:JIG6A K6AJ:H 7:1L::C B>C>BJI

Input analog to digital conversion
%EC6MMII=6C6ADR><BBAK: EHCBANDHE:8b=R8 IB7DG C 6 ABBEWBH : G6<:
ID<:1=687% 8N8A=>8=1:GB3ECHG:8>6ICBE: @;=6C6ADX><>8DECAK:GH>DCH
>CO9>868D X HE:G>PIB::9@OWIDBDI=L>CIDEGDKBEBIBGCPIB=:C=6C6AD<
H6BEA>C< I6@:H BDG: I>B: 1=6C I=: HE:8>;>:9 ,% E:G>D9

. A: 8| »€Betectdisconnecwwith AUX DE | S6BC>K6CMIG6 1 IIGEEAADERAAD®D:|:&lj==-3
E>T:8DB9HH8DCCGRHIBO6CEADAIBEEAIK>BEH =DADA /=>BEI>>HCI:CIDG
JH>GCO6AKDAIBEERIDIOL>IEGEDI:CI>DBECG:8112:: W3 6C2GDJTOA=DEI|>IHC
H:A:8I=?A.@AEAG>D99G6UCAN3 E>ADK:G>; N=>80=GtHIPABHL H><G6BA %l=":
A>C: 9D:H CDI G:HED @uttdiscoivhect83 0D G=L>AA D88JG

Serial interface

/[=>H6C6AAD+H:GEPBH?GE@ :8DC;><3IG8AINECS  H>CIIBIC66CIC67A>C<
DG>H67A>CINI;:D6ABDBBG6J&gHDeviceNumberH: I I>0KH:;lA:QH>G<?A@®IB1=:G
9:K>8:B96>HN 88®C >XxJGEIB=Di@eoutH E:8>;=>9H G 6 I2: DG = > &Serial timeout

:GGDG L>AA D88JG 6 />B:DJI D; 9>HG67A:H I=: H:G>6A I1>B:DJI ;:61JG:

"DBD®@:I6 DA H:G>6A G ;6E:8>®OABAN:8I=6EEGDBG 981D HM® H IHBSection
4.a

Manually set target (serial mode only)
/=>H:8I>DEGDK>D@7J<<6C8& HI>NHI1BH=DH>ER CEY:IK> 8= :target B6 N :
HE:8>;>:9 9>G:8IAN L>I=1=: H8GDAA76G DG CJB:G>86A >CEJI

DC;><JG>C«< |I=: )DIDG DCIGDAA:G ,6<: D;
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3.c.Feedback Options
[ Pololu kek Confiquration Liility L ]

File Edit ‘Window Help

Corrmcind fa m | Target 2255 PID paviod cound 12556 Stop mokor Tt e

[Firrreveare wersion 10 Scpled Fesdback: 2013 PID penod evcesced Mo (=5 '\""' N 'dE
i

bpu | Feechock [MD | Motor | Evoe

Feedback mode | Anslog volage = |

Scalng (Analog and Tachomeber made only)
Irmoart Temcihacl drection | Laam

| Fieset ol rarge |

Arsics (o diglal conwerson
ANBGY BT leﬁ -
Disbaert ceprmrnacs with ALIC |

The Feedback tab of the Jrk Configuration Utility

/| =:Feedback 16 D1=2C®@ C;><JGICIASDE | GDRAMHIG:BEDCH4BJIIED]=8DCIGDIAI: B
%l,=>Ht 8 | >MHG D E8G £ N> <U-GK 8 AD scaledfeedbackL>AA L=:C=DJIEJ@I=B>C>BJB
EDH>1>DC 6C9 L=:C I=: DJIEJI >H 61 >IH B6M>BJB /=:G: 6G: I=G:: 6K6>A

PNone>C9>86I6H 9768@B=: % 86A8JABGSBDHE 7969 >BD 9 1 =dutycycletarget > H
:FJaBarget Y >CHID6>C<G:HDAlL % 86 A8JAH>B:G CHBEI6G D)l L>AA
8DGG . HEBCH=BD IDGAE:;DGL6GI>AG6@CHDCDL:KIE?EGHIEAG;DGBH
6AA D; >IH 86A8JA6I>DCH DC8: E:G V, % E:G>D9W

P Analog voltage >BH:B=: @ G C6 AIDAIEBDJIGRIGHHEDI:CI>DBDICG: 8D:9" E>C
>C9>86IEBDH>DIBODIJIEIJH><G6KDA 1 8DGG:HERD,COHOREAD; 6COH><CGB6A
A:K:ADBSBDGG:HEDC9H ID 6 ;::9768@ K6AJ: D;

P Frequency(digital) >BIH:19>IHE::9 B:6HJIG>B=K:C:GCBJABBE6EGDEDGM=DC6A
HE:D®I=DJIEH+6HIJ&46168=DB:IHGBEME6BEADOME|>BG 2 @ H6BBD&EHIG>C<
I=GDI6DAHADB>H@:CIB7DGEIJARXR :H8IDXT=" E>TIGC>E&% E: G >HH :®H

6B:6HIJG:BICH::2=: Q@ G>K =B I DG L 6%target I=:;::976R@AIH n
L=_@G>H=CJIJB7DEIJAKBER=CG>K=BDPIDG:K:GH;::976BB@AIH n .>C8:
I=5::976R@ABJIJHA:7:1L::C6C9 I=?7GEB@®B8:6HIJBIBDHI EJAH:K% E:G>D9

/=>H 6 AADLH ;DG 6 B6M>BJB ;G:FIS08IN-D; @ E®BG B MFBHI: BN

Feedback scaling
/=:HB6ADEIBCH+HIEAD:1:GB=DU=:G6L::976K&A B 6lH BcaledfeedbackK 6 AJLH>8=
6GCI|:CPDR:6G.EG:H: MH+=DCEDI=HNHI/B:E6 G 6 B Max@idm 6 CMinimum H=DJA9
7:H:1ID=B6M>B6B>C>BEBHHKGAD H=DJIIED+: H:>AA8D C K : G3c8ledfeedback

DC;><JG>C«< |I=: )DIDG DCIGDAA:G ,6<: D;


http://www.pololu.com/picture/view/0J1730
http://www.pololu.com/picture/view/0J1730
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K6ADH 6C9G:HE:8I%K=AN9768 @ KI=HG 6 CKE :8>7N:9AbsoluteMax 6 CAbsolute
Min E 6 G 6 B : 6F€cdbackdisconnect: G GID>@AB 8 J B 8 D C K : C 3 =Qr®ert feedbacldirection DE|I>D C
SHGDK=>9A93:>0EI>0E9>G: 8D >D=GNDUDJAS @86 £P H >0 8 KJ:6@& ANMG H
9:8G:6H>C«< ;::9768@ KG6AJ:

A>8Q@=TXIIB6G7:N(96GC CSAM DS ACBAIDA:9:1:GB>6J:1DB61>BBIAFFARD | DG;
I=EGD<IGH6BAFIIHOEEDJIIEOBDKI®D IBI>C>BAIBB6M>B8BB=-G: HIAKELEHKA
G:8DG9:9

Input analog to digital conversion

%EC6MBMDII=6C6AMS<BBAK: EHCAANDHE:8b=58JB7D® C 6 ABBEMBHK :G6<:
ID<:1=6B5% 8N8A=>80=1:GB>EC:HG:8>6CHE::®;|=6C6ADX><>FPLAK:GH>DCH
>CO>860D XN  HE:G>MB::9DWIDBDI=L>CIDHEGDKBEBINGCIB=:C=6C6AD<
H6BEA>C< |I6@:H BDG: I>B: 1=6C I=: HE:8>;>:9 ,% E:G>D9

.. A: 81| *€Betectdisconnectvith AUX DE I >6BC>K6CMI GBI IGEEAAADERAGA@D:|1:8&1j="
E>T.8DBIMHS8DCCGCGRIBX CO6 AXKMAIBEEUIK>BE=DAGD:9 /=>BIEI>HMCTI|I:CODGH:
>SECOXKDAIL<I976B@IL>IEGEDI:CI>DBDCG:8t12:: M3 6C9GDIXZHOA=DEI>HC
H:A:8I=9?7G.@ EAG>D99G6GUAN3 E>EDIK:G>; N=>680=GtHIABHL H><GB A %l=":
A>C: 9D:H CDI G:HEDEeedbadk diddonBdctd GH:G L>AA D88IG

3.d. PID Options
BT Pololu ek Confguration Lhility L ]

File Edit ‘Window Help

Correciad o m b Target o) P10 peviod count F=Ta L} o Stop molor o
Farmroeare verson 10 Scoled Fescback: 2014 PID period ecesded: Mo B B0 Do ld
e
iput | Fesdback | FID | Motor | Emons *'JIA
Proportonal Cosfficient integral Coefficient Dertvative Cosfcsent
7 2 0 z ']
- 17500 = 00000 = 000000
2 = 3 B Q
2 2 2
PID perieed frsk |10
regalbvd: 1000

Femat rbagral when proporional berm smisesdy mas duly Sycle
Fesdback dead sone: 1

The PID tab of the Jrk Configuration Utility

/=PID 167 D; I=: ?G@ 8DC;><JG6I1>DC JI>A>IN 8DCIGDAH I=: 8:CIG6A 86A8JA«

DC;><JG>C«< |I=: )DIDG DCIGDAA:G ,6<: D;
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duty cycle target Proportional coefficient 2rror
Integral coefficient #tegral
Derivative coefficient ZAerivative

[=:>Cl:<aG®BBEJBN=HID;l=:GCGCDIGEAAA 8N8AGEO=9:C>KEIHKBIGGCEGEDG
B>CIHEG: K>DBH>FG:. GGDHE>AH=9>,;;.GCICI=HB6A:P768@P=16G<:GGMHB6A:9
;11976BI®G<t68D=,%8D:;;>8>HHEB>6HSC|: KEGAI>K>BDNOEDLIGILD/=:
EGDED GICD GEAXKBIDK;>886EBBKK6AJGEDB ID 6COCKG6AQG7DK: 86C
7T:6EEGDM:BBA>L /D<:I=8ADHMHEHGDMIBIADG&EAINH=CIB7>CIB7DM
6;11G:FJGA>6CO=7 - HHDHHCGJIR: G GIMBGCDB>C6HMXGDBEIMWE-86HD:j=>Cl:<G6A
8D:;;>8P=CbCEX]I=9:CDB>CH®GCG6AAN |I=>HIBDGEAH:;EBACH>C&>CI:<GbA
JHIJ6AAN BJ8= A6G<:G I=6C I=: :GGDG DG 9:G>K61>K:

/=:PID period 86 C:6 9?2 JHI:QL=> Il G66:IL=>8=2CCA CHC D 6 ABA> IBI6 ASIJAGIDIDCH
1=68=><s%WE:GDIGAHIBBD GADBARNC <>Cl< <6308~ ><0.::& >KGHBDKG6I=1LD
8DGG:HEDC9>C< ,% 8DCHI6CIH B><=1 C::9 ID 7: 69?JHI1:9 L=:C:K:G I=: ,% I

Preventing integral wind-up

/=G:DEI>PGEIGDK>D@>B>M0X:£66A JEAW8=:JC8DCIGIMADNg=>CI:<G6A
L=:C=;::9768B@H>BBEDGOG6AMND : :IE=: G GBS AAB><=BEE;BGM6BEIA=:C
1=:16G<I8=6C<PI><8 @G E | >DHs integral limit 6 K6 A;JG DBID | = 6H > B %N b H
B6<C>ID9®=:>Cl:<EBIA=6l=B6M>BKBAD;I=>CI|:<IGGB6C:8DBEJ6H=>CI:<G6A
8D:;;>8>BCH>CI|:</CBH)l=>H{: GNB6RANBE6GI®:9 B6M>BUBSINSA=>Cl:dGGR
L>AA =6K: 61 BDHI 6 K:GN HB6AA :;;:81 DC I=: 9JIN 8NS8A:

CDI=DE&I>36QHAH>CI|:<I®6AHD L=:C=EGDEDQISBMEB8ASHB6M>BIBIRNSEA:
E6G6B'DGM6BEA=0EI>HCA:81=2C=EGDED GIDDCEBA1 GICB=B6M>BIBIN
8N8A: >H I=: >Cl1:<G6A L>AA G:H:l L=:C:K:G I=: :GGDG >H A6G<:G |I=6C

99> 1> D CG-ActibacldeadzoneDE IHD T 9 JIBINSISG DD : BTG . HIEC1:dG6B: K =G
B6<C>DP=:GCGGHBG6AAGBE CHBDJCA>HIH: ;JABG :K: ClIERXI DGDEG > K=C &=":
I6G<H:GBADIBHB86A:D768@;.:9768@DDCH:HNHI:GD@>H=HNHI,.BDHB>BEAN
GC>9P€O<DI=9:60DMC&C=9:6DDA=9JIBNBACSYSCI:<IG68AB 60 CFI | b=A
B6<C>1J9: D; I=: e &>HI1&:6AH:

DC;><JG>C«< |I=: )DIDG DCIGDAA:G ,6<: D;



,DADAJ &G @ 0. )DIDG DCIGDAA:G OH:G H #J>9Q T ,DADAJ DGEDGG6I>L

3.e.Motor Options
BT Pololu ek Confguration Lhility L ]

File Edit ‘Window Help

Corrmcind fa m hd Target 2043 PID paviod cound ki Stop mokor

.". e 'fu::.'u
[Firrreveare wersion 10 Scpled Fesdback: 2013 PID penod evcesced Mo (=5 Pt ¢
- oy
Ppu [ Feedback [FID | Motor | Emos \"'ﬁ
PIWM frsquency: |20 lHz =

Amymmeing

Foward  Revene
Max duity cpce 600 s (00 means 1007%)
Max scoslerstion: B0 5 (B00 mears ro bmd )
Eirnbon duration fna) |0
Mas curmeni (&) 2957 = ] 10000 resana no el
Cument calbration: {37
M duty cypche whils feedback is oul of range: B0 = (600 means 10075)

\fthen motor is off @ Brokoe
Coast

The Motor tab of the Jrk Configuration Utility

/=:Motor 16 D ;I=2?G® C;><JGIIASE | GEPA [http://en.wikipedia.org/wiki/ Pulse-width_modulation]

H><C6A 6EEA>:9 ID I=: BDIDG >C8AJ9>C< 6AAlufyeRte tatget-ButyG@ie 6EEA>:9 L=:
/=:?G@XH9JIBNSABHG6CR; ID L=:G: >HIAAK GB9 >HIADGL6GO

V'DGLEBENWE . K: GIEDWASD CH>IEHALIEEIH86 A: D 76 R@A JHBD=6U=:C=9J I BN 8AH
EDH>I=BDIBHE>CE9>G:8lI>®IC8G:IGFHH 86 A D768 :;6 JAIABRGL6GY9 B:6CH
BDIDAIEJI 1%6C9 1 L=>AJACAK:GH: B:6CH 16C9 1%*2=:383=:8@ =9

Invertmotordirection D E | HDLG | 8I=:H®:: ; >C>HI>GHABGL6G9 B:6CH 16C9 1%*

L=>A: ;JAA G:K:GH: B:6CH 1%* 6C9

Detect motor direction
/D6JIDB6I>B6AANI=ISGBDIDEBCK: ®BIGD8A>B@ :9DIDGG:8I1>BEM>AA :BEI
IDOG>IK:BDIDCI&E<G69)6BAGE: OH PRINEACI>HI6GIBIDK6HB:6HIGND=:::9768 @
J6@HJIGDBDC;><1G768@MGG78IRABA>8 E@>CK | DB0B=G:HJIAIMAB:6C>C <A HH
6AKED8DBB:CPHOIEADBG6M>BIBIBNS8A G JIG G B8 :1=Motor drive error Feedback

disconnect 6 CMax. current exceeded: GG DB HV!C67A8C®B618=tP0+68CHEDI|:CI96BAN>C<
8DC9>I>DCH :C8DJCI1:G:9 9JG>C< I=>H |I:HI L>AA 86JH: I=: ?G@ ID 1JGC D;;

PWM frequency
/=:?G@6E6DATDI= @$6OC9@$®) /=: @$@) ;G:FJ:CHNIG6HDEB868=IH
:A>B>C6l: 6J9>7A: ,2) >C9J8:9 BDIDG =JBB>C< L=>8= B6@:H I=>H ;G:FJ:C8

DC;><JG>C«< |I=: )DIDG DCIGDAA:G ,6<: D;


http://www.pololu.com/picture/view/0J1732
http://www.pololu.com/picture/view/0J1732
http://en.wikipedia.org/wiki/Pulse-width_modulation

,DADAJ &G @ 0. )DIDG DCIGDAA:G OH:G H #J>9Q T ,DADAJ DGEDGG6I>L

$DL:KBE><52¢ ;G:FJ:B8ANG:6EMLADHHDHL>I8A>CBDIBO@: @$Q2)
;G:FJ:C8N 6 7:11:G 8=D>8: ;DG 8:GI6>C 6EEA>86I>DCH

99>I>DCHA@NEQ2) ;G:FJ:6RADDECE8GCIGDIABINEGARBEGDG68=DG< R
I=>HMA:86JIH:1>B>=<6G68|:BPHICHPI DG >KBEGEHD=06K:GIN=DB&) EJAHH=:G
ADDG><=6KCD;;:80C=DJIEKDAI6=<>A>B>16IBDE&EGDCD DI&EBC XK >C=>8=
EJAH=BEGH=DG+6@EEGDM>BIg4 6AQID;;: 8D C=DJIIEKIDAI6=<:G:;06G6: @$O-2C @
KL>IG9JISINSA:HH6C L>AA:8I>KBXBOJIBINESR;: 7G6Q@><BI9JIBINSAG:61:G

I=6C L>AA=H6BaHIJIIS8INSR:; I=2G@& 86CNE>8CBAMADHIG6CH9

I @$0=:;;:81HB6AABG68IDEDIGOJIBINSA:HH6C L>AA=HG6BGHIIIBINSEBHB;
7G6@>C< L=>A: 6 9JIN 8N8A: <G:61:G I=6C L>AA 7: I=: H6B: 6H 6 9JIN

Limits

16G>RIBB6HI:6EEAR.99JI8IN8AGSBD L=>8B86TC:8DC;><HE&®GCO6DP®IELOEOH>I>K:

9JIN 8N8A: 6C9 G:K:GH: C:<6I1>K: 9JIN 8N8A: >; I=: V HNBB:IG>8W DEI>DC

Max. duty cycleA>B>1H 1=: 9JIN 8N8A: >IH:A;

Max. accelerationA>BPH41ABD JIGI6I=9J IBIN8&BB8=6 CKN>®H>C <A E: G >TDOGM 6 B EZA;:

I=:GHBGS88:A:GAIHBC>CDIE>G:8I160EMBIG@IOBIN8AH [=:C=9JI8IN8AE=:

C:MI , %9 E:G>D9 >H A>B>1:9ID 7: L>1=>C ID

Max.current 86 JH=HH? G @B :6 HIGBDIDG>KIG G:CA9?IHDIIBINSAH : 8: HHBGGNBA |
I=HE:8>K$M0=:8JGGKEIEDGIBOIB7;GDBD |=64BJAI|>EA=Currentcalibration
Ik:BCIB7>@ HDCS8G:0HSIGEGCXEBEA>7 KBIAMDELB8GIEB:6HIGOEAIDG688IGHI:
8JGGAXB > I68B<A:GHIPIIBO>B>D:IF:GlU=BJI8INSIAAALPDHE>AABM=B6M>BJB
8JGG:Cl >H :M8::9:9

Brake duration >16 ;:6 | JG=63BDHIH:; JBAG6GEDIDIGH=><= >QAG63B:R>I=G:FJ:C8N

19 76B@E 8D CIBMACD::97683@="DE |>IE : 9= @AAIDB6 | >@6:EAB\D | B 6

9JIBIN8A; ;DIGHE:8>>B%:;DBL>189>G<8IAADCHDGLEIGIAIMC. <. EHL>18z608
:DGL6GY9 ID G:K:GH: 6C9 I=: VG:K:GH:W H:lII>C< G:;:GH ID HL>18=>C< ;GDB

Max. duty cyclewhile feedbacks out of range > 18 M E | > DAC> BEB5D H HS&/BAG6 «kDH N H | 7BNE : 9 J 8b=C <
B6M>BIBIBINBIA=:C:K=G::976R@AIMA:NDICIB7HDBIIC>BEaIBB6M>BKBAJ:4>H
86C:JH:9DGVG6BEIAMHADIZSNEHNH I7- 88X PDKI6 AGOCXDE:G6L=DEPFHPHE6C<:GDIHAN
C:6G 6 A>meedbacdkdisconnectGGDG H=DJA9 7: 9>H67A:9 L=:C I=>H DEI>DC >H JH:¢

When motor is off
2=:0=BDID®;7:86JBECG GIDC 9>DBLEM™ E APBI:DHG ;8 DB B 6 C=9 G GIL D E | > [D0H
I=: HI6I: D; I=: BDIDG 9G>K:G 7G6@: 6C9 7DI= 8DCC:81:9 ID #* 6C9 8D

4ADB6C6B>A>BIQEH>MEBDIBO6HBORGO6 @HCECRI=BOG-6BDIDSGGHYINDJIG
BDIDGHSBDCCGAOBENI=rE@RDIGI=M<IIEQEGECEDIEDL6H>>ANGCH:C=DAS:
ILDBDIMAGE 9BDI<: | 6:GEGEDIGI=M<IIER+66k6 0O H=D LABI B><C>;BBBAILSNK >C<
G:H>HI6CS8: L=>A: I=: A:69H 6G: H=DGI1:9 ID<:I=:G

/=:&G @ ,2)H I=BDIMGIEJIHL::BG>KSCKG 6 @HBYJIBRNSR:O: GDH=:H6 B8 H
7G6@>C<

/=:&G@X ,2)HI=BDIDAIEJIHL::€9G>K6CBDG6HIEHBSIIBNSERAO: GMH="H6BGH
8D6HI>C<

DC;><JG>C«< |I=: )DIDG DCIGDAA:G ,6<: D;
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3.f. Error Response Options
BT Pololu bk Configuration Lhility L ]
File Edit Window Help
Conmmctedto: [#D0000564  =| Tamer s PDpsdoont MM W Sepmar [
Femvicare verson: 100 Scaled Feechack: 971 PID petod excesded: Mo Erory: (0022 Do o
bput | Fesdback | PID | Motor | Emor N
Bt mrossic Emor Semng W&T&mnﬂ Ocismencs count
G001 Awatng command @ Ensbled andd letched o 5
BD00Z Mo power Ensbled | Enabiedandlsched  [ERCEEE & 1955
G004 Motor dever smor Ensbled | Enabled and latched ™ 1
BOOE  lrput ivald Ensbled  Enabied and latched My 0
GO0 input dieconnect @ Dmsbled (7 Ensbled ) Enabled snd latched Mo 0
B Fasdback decorred Dmsbisd @ Ensbied () Eratied ondliched  ENCEEE = 175
D040 Max cumetmicesded @ Disabled ) Enabled ) Enabied and laiched Mo 0
B00E)  Gessl ugral e @ Degbled Enatied aid latched Mo 2
GO0  Sessl ovemin @ Disabled Enatied and latched o 0
G200 Sesal RO bufferful @ Disabled Enatied and iatched o 0
G400  Sesal CAC emor @ Dissbled Enabled and latched Mo f
BOB00  Semal potnicol emor @ Disshied Enathed and latched ™ &
BI000  Sesal tmecut smor @ Dmsbled Enathed and latched o 0

The Errors tab of the Jrk Configuration Utility

/=:GEGH:K:GCGABD-EHLHIDE? GA@DBG>KHBRIDOGSC;DGB®GIBDDE6:168=C G G6CH

H :Section 4.f

[=1?2C@XHEDTHI>;;:GCIABEAI8D C;><UEBG GHBGBHDO =G9>;,;: B:ICa>AB:TA=C<H

P Disabled /=:? A@AACDG:B GOIEB6 B I HDAIAGBLL=I&:CCHBBIGCAEGL 8@ >C<
I=V+88JGGDIEBIMAIBC-8DC,;><JGICIADEBNH>IGH#: I!GGCTNGE <d8JGKE:G@>6A
8 D B B 6 &egtion 4.f

PEnabled 2=:0=>B GI6EEIGIHPC@ANGEBDIDMG2=:0=:GGIGEHE E: CI=C<
BDIDG 86C G:HI6GI

P Enabled and Latched 2=:C=>K GEOEE IGH? GL@ AAGIE BD I DGHC B : I=:

L6>I>C<

DBB6CEGGDA=:?GCL@ £LAIG>IK:BDIBE&6ICI>B:8:>BDED;I=H:GH6IKLG<:I

8DBB6C9H

/="

3.9.The Plots Window
/=:,ADLEHCODI=8DC;><JGICIABIBIE &6M0NA 268,65 DIB ? GKiB G D AG\DE> BA : ;1D
688:HH B COMLAMIADIGMNE2>COBLCD GA>BE@ HBRAMDIHEABNDEE: G G><=I
A A DSectionK.66G:6 8 K6 AHE.IJHH:9 >C

8DGC:G D;

168K6G>8GB>CO:E:CHEGADRIH: ;GACDCGVM6BEIAIGGOE:;GDB
7JIDGAA 1JCO76lH@H | B H AN IJ6ARMEBISHB 6 AKGAH:DBI: 1€ 6 CIER
EGDK>9: 6 BDG:

B6>C L>C9DL

JH:;JA EADI

BDIDG 86C 6AHD 7: G:HI6GI:9 ;GDB I=:

8DC;><JG6I>DC JI>£

ID
B><=|

DC;><JG>C< |=: )DIDG DCIGDAA:G
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/I=:EAD+DGAKS G>@D/@HB6,/&:DB ID L=:G: G:EG:HzGPHED|=K6G>67A:XH
G6CKk=E:G8:CEHBLIHEABB=EABBCAMDBI?IHIHPIG6C<H:II>ElkH/ DI DB
I=: EADI L>C9DL

N9:;6JIHEABEDRHIGGDIBEE6HH:8DAPHEBDHI:8: K6ADEB=G><60b=DA9:G
K6ADE=A:;I=:1>BH86IA=.EAB6C:H=DGIIE>C</>B: HH:11>83I<:7D || DBl =:
L>C9DL

/=:8DADBS8KE6G>BCA<GOEGCTC H:A:81NDJI78A>8ECKDAD/®®@: MD=K6G>67A:XH
C6B:

168= K6G>67A: 86C 7: >C9:E:C9:CIAN H=DLC DG =>99:C JH>C< I=: 8=:8@7DN

$:G6: >H 6C :M6BEA: H=DL>C< 6AA K6G>67A:H EADII:9 H>BJAI6C:DJHAN

n Podolu Irk Configuration Litility - Plots of Varisbles w. Teme N

I pus: 0= (4055
.J’ Tt 0-a085 =
m_; Feedhack 0= 4085 &
7 Scoed fenduack: 0-|4055 &
._-..r' Emue = 4085 (2
W vieg: =[1000 [
I Oty cycletnger: 2600 |2
Bty oo =[e00 3
W= et =) £[500 [

Tima (s

_— Fange (X} 100 == =100 - Time @) |5 <

3.h.Upgrading Firmware
/=: ?2G@ =6H ;>:A9 JE<G69:67A: ;>GBL6G: I=61 86C 7: :6H>AN JE961:9 L>1=7

4DJB6O:1:GB*€:K:GHBDND JG5 @XGEBLBNGJICCPHC&DC;><JG B ABddtion 3.a
8DCC:.8D62GADD @ FPE€:=>GBLKGEHCDE/LE>8&H>HE AGINDEEAGADGT:ADL
I=: V DCC:81:9 IDW 9GDE9DLC 7DM

i 1:GH>DDB=;>GBLAIEF&G@ 6CH=&GC XK 8DCIG>7OH>M:6>|BEGDK::§H
1 G:A>6D3lAPUNewidth >CEBD9/=:JE96%16:8DBB:CD®MK>8:H6C6GA>:G
: ;>GBL6G: K:GH>DC CJB7:G >C8AJ9>C< 6AA 9:K>8:H H=>EE:9 7:;DG: J<J

DC;><JG>C«< |I=: )DIDG DCIGDAA:G ,6<: D;
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/ID JE<G69: NDJG ?G@XH ;>GBL6G: ;DAADL I=:H: HI:EH

BKE=HITI>BKHEE® D PEGIE>IGV .6 Kt I I >CAHDW IS ">MB: CIAPNDIG
H:lI>C<H L>AA 7: G:H:I ID 9:;6JA1 K6AJ:H 9JG>C< I=: ;>GBL6G: JE<G69:

DLCADG69 I=: A6Il:HI K:GH>DC D; I=: ;>GBL6G: ;DG NDJG BDIDG 8DCIGDA
[ Firmware version 1.3 for the Jrk 21v3 (umcO0Zla)http:/www.pololu.com/file/download/
umcOla_v1.3.pgm?file id=0J223] @ E<B U G:A:6H:9 J<

[ Firmware version 1.3 for the Jrk 12v12 (umc02a)http:/iwww.pololu.com/file/download/
umc02a_v1.3.pgm?file_id=0J228] @ E<B U G:A:6H:9 J<

DCCNDPG@@BEDBEIGIE C2>CODLH>CODIAHDZ>CIDIL, HH>&0< 867A:

-JCI=:,DADSAG@C;><JCHIFADBN-CGHDCALC?GEACC:8DNDB®BEJIG
8DC;><JGICIABDI®AIDBG6 | >8BBAGR-%=:BGBIAI>EAILCHC C: BDIND B®BEJI: G
NDJ L>AA =6K: ID JH: I=: VvV DCC:81:9 IDW 9GDE9DLC 7DM ID H:A:81 L=>8= "

%NC=">MB:CH:AMBMIE<G'CLBL6GADWU>AAGB-HH®H@NDENDGIGHIGIDJ
L6CIDEGD88A>B@/=:?C@LOPO>H8DCCH3E DD B®BEJGOB 6 EEIBG : L
9:K>8: 86AA:9 V,DADAJ JB8 6 DDIAD69:GW DG V,DADAJ JB8 6 DDIADG69:
[ Windows 7 and Vista: |1=: 9G>K:G ;DG I=: 7TDDIAD69:G L>AA 6JIDB6I>86AAN 7: >

[ Windows XP: ;DAADL HI:EBection;3abB <:1 I=: 9G>K:G LDG@>C<
+C8=7DDIADOGXIKEEE DE>GCGANGIAAQ®: (C H=DIJARA>C @GIDI 7-AB6G |

7:6E611:6C9=:Gt=DJAGCCIGNG-7DDIADGO=GE,DGIH) (,/ WA>BIINDJG
8DBEJI:GXH :K>8:)6C6<:G

#DIDI=:L>CO9D:IAVI>GCBLEBEGE6B=M=:&GC@C;><JGCGHBI>ABIENC: A>3 @:

V GDLH:SW 7J1IDC 6C9 H:A:81 I=: ;>GBL6G: ;>A: NDJ 9DLCAD69:9
A:8f:+) EDBDGG:HEIDGYDDIAD®YIDID CRCDE>8%) EDETH:A:8D
ID I=: :K>8:)6C6<:G 6C9 ADD@ >C I=: V,DGIH +) (,/ W H:81>DC

A>8@V,GD<GOBMDJIL>AMA6B:HHBSGCNOKE-ND PG @>GEBLSI&7 DUDY :
:G6H:9 6C9 6H@>C< NDJ >; NDJ 6G: HJG: NDJ L6CI ID EGD8::9 8A>8@ 4:H

%IL>ABR@:;:LH:8DCRIKE6H="GC@KHHI>GBL6GADGBS:.C:L;>GBLDbB&GnNot
disconnect the jrk during the upgrade.

+C8l=JE<GB6HDBEAA">GBLOBE<G&ASCIDEARADH?C@®AAHS8D CGO®BI
NDB®GBEJIDGCGH<6BCIL>FCAEEIEG6H :;DCl=:GBCALCE&CGEHAI<=*TEINDJIG

8DBEJI=GDADSAGOC ;><JQABAPERMACCLBI =:8@;;>GBLEKGG HE DE76EG 9
B6@: HJG: |I=61 >] CDL >C9>86I1:H I=: A61:HI K:GH>DC D; I=: ;>GBL6G:

%N DG JXC EOs D 7 AIBH6CXG B LBE< G €A : @dhtact us[http://www.pololu.com/contact] ; DEHH>HI6C 8 :

DC;><JG>C«< |I=: )DIDG DCIGDAA:G ,6<: D;


http://www.pololu.com/file/download/umc01a_v1.3.pgm?file_id=0J223
http://www.pololu.com/file/download/umc01a_v1.3.pgm?file_id=0J223
http://www.pololu.com/file/download/umc02a_v1.3.pgm?file_id=0J228
http://www.pololu.com/file/download/umc02a_v1.3.pgm?file_id=0J228
http://www.pololu.com/contact
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4. Using the Serial Interface

4.a.Serial Modes

[=:?2G@H-G9>;;, . HAA>6A:. G ;68CHHEO6HRX 6CX A>C/+H?EB@E:CONIDHT=73
A>@%l=?CG@ CE :G>6AID91=:-3 A>B86C:JH:IDG:8: XK C >CHKIGI:F 1 H:GPEAH
Sectiondb %=?GCG@DIC:G>6ARD9>B6CDG:8:HN:ITHC3 7:86JIH:A>EHH: DG
6COKMDAIBEIAIHIB-6HIG:B:EDCIARGIEDIBHLIX>GHGEDMEBSDBEIJI:G
>>PBDCC:&F®. +CDJ=:HDGIB5AA=8ommandPort 6CB=DI|=>@6AA=DTL port
4DB6GCG:1:GBbC:+) EDGIB7:BH:FHEDGFINADD @BII<B®BEJI: &K E6C6<.G
Section3.a;DG >C;DGB6I>DC

/=: ?G@ 86C 7: 8DC;><JG:9 ID 7: >C DC: D; I=G:: 76H>8 H:G>6A BD9:H

USB Dual Port

Host PC Pololu USB device  Any serial device
1 1 f
Command s/ command | | |

Port ul processing | |
| |

TR

Pert T L Ree—X
| | moda:
| | _USEDualPort |

The USB Dual Port serial mode.

%IGBD9I=:DBB6COBIETC:JH:IIH:CBDBB6 COH? G@G :8: KHED,GH: =:76J9
G6NDH:*CIDIGB>EGR<GHSRDE: C*€.DBB6CBGIHGG:A/KGC( ,.D@BI6T:JH:9
IDH:CANITHTI=7/3 A>GC > It=2GCG@® CEC:G>6ARDIG:8:¥W:IIHT=-3 A>C=:76J861:
NDH:*CIDIJGB>EGB<GHSRDE:C*€H( ,DX®I:GBAETHIGE6IH:IDG:8:6KC:H:C9

ITNITHE3 6CR3 /=>6HHAAMNIDHB® BE JIIDED CIIGDPA@ B >BJAI6 CIBIHARANCA3 A>C:H

6H 6 <:C:G6A EJGEDH: H:G>6A EDGI I=61 86C 8DBBJC>86I: L>I= DI=:G INE:H

USB Chained

Seral device using
Host PC Fololu USE device FPololu protocol

Command o> command | | [
Port rocessing | | |
|
T Port %@

(not used)
moda: USE Chained |
The USB Chained serial mode.

'

%GBD91=:DBB6CPGIBH:IO/DIG6CHRPIHI=/3 A>ECH:CODBB6CRH?G/@:
?G@XHEDIOHPHIBDBB6 CSAAH:GD=: DBB6CBDGFIILCDIE/3 A>C®sl=>CERD9>H
H:G¥ONAGL8:>RI=-3 A>C>AAH:GDI=:DBB6CPGEFUIL>LMDN:>C|l.GEGHBIDBB6C9
ITNI7THN=?G/@: 76 JB6N.DH:*CIDJG B> GB<IGEME:CPC.DBB6CP®@LI:GBXE:H
76J86IH:ODG:8:>BCHI:CANITHCE3 6CH3 /=://( ,DCIEDIH:9=>BIDI6AABHHC<A:

+) EDGI DC NDJG 8DBEJI:G ID 8DCIGDA BJAI>EA: ?G@H DG 6 ?G@ 6C9 DI=

OH>C< I=: .:G>6A %CIl1:G;68: ,6<: D;
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UART

Host PC Fololu USE device Microcontroller
Command

1 I
l command :
Port + processin I
| &
TTL Port | | LM
|
|
|

(not used) i
| RXfe—<TX

L modsa: UART |
The UART serial mode.

%C=BD91=/3 6C93 A>@B6GIZ:JH:IDH:CPDBB6CAH?G@ S :8: XK HED;GHB CN

7TNIG:8:>REB L>AAH:CD=:DBB6CGBDGAJINIHHCGDIBE:DBB6CBDAI>AA<CDG:9

[=:11( ,DCGIEDIH:9=:76J86DC3 6C93 86C1=7TCCJIDB6I>BEBATN="GC@: G

M 7NBB:8:>BEB DE86TC:H:IB;>MKBEAG=:69]>B/=>BID9>BCAKG6>AGL=:

SCEBDO9>H . G#6ABIDISAANDNDHIBDCIIGRD S @CHH:CONIIBBH: GEGA <BGBS8DBEJI:G

JH>C< 6 B>8GD8DCIGDAA:G DG DI=:G //( H:G>6A 9:K>8:

4.b. TTL Serial

%=?C@CE :.G>6RRIDII=:CIH: GG 6 AKC3 86G:8: yWN:ILHE:BDCC:8BAD<>8 A:K:A
ID T1 D®//(WCDC >CK:GHBACBANIHHACD=?Cd3 86C:8DBB6COH?G @

DEGG7>IBIECHR6IIG6IEF?CE®BHBDEC68DBEIN>@B0. EDOIE:C9DA<>8=G>6A

)D9: I=: ?GS®ectionl4aC /=: KDAI6<: DC I=: -3 E>C HZDOIQA® HCAD JAD TIAIDIMS8::9

[=:?7E@GDKAD <8 ALKIAH:GDOBREDC IH: GEGACKABES /=:7NIHH TIN=2? D@3
86C:G:HEDICBDBB6C9G : FJ>ICI; D G BBGEDE > HEIGCBNB 6 I E?2GCG@ :8:>KG DB
68DBEJIG. EDGCE6HHD>@XE:CO9DC<>8=GC> O I=2CG@RCHNDEIG:CKI:G:=H1:9
G:8:>K>C< //( H:G>6A 7NI:H ;GDB I=: ?G@ NDJ 86C A:6K: I=: /3 A>C: 9>H8D

/=:H:G>€&A: G>@BynchronousB:6C>IG8ll=H:C9%68 GC&:8:>K6:8=C9:E:CAXBIANMH:G>6A

7>IHHNC8=GD/ICIHIIG>BXK6>ABHFAGILBB9IBEAAN® -/HIWB6CB>8GD8DCIGDAA:GH
HNC8=GDCDJH H:G>6A DJIEJI 86C 6AHD 7: V7> 76C<:9W 7N 6 HI6C96G9 9>

/=961, ®DGPBH96IB>IBPICHIDEL>IEE6GERNSB ;I :GIEG:EBNIL /=:9>6<G6ABDL
9:E>8IH 6 INE>86A 6HNC8=GDCDJH CDC >CK:GI:9 //( H:G>6A 7NI:

LSB MSB
. 10011010
cc

ov LI UL

7 = #F Hy
start bit stop bit

Diagram of a non-inverted TTL serial byte.

CDC >CKI/GH:SCABLE6HB9:;6IJLIDC 68H*HD:;=><=1G6CHBANIZ9<>CHEH>C<A:
ADVHIBSIMDAADING 7>IHI=7NIA:6HI H><T>I(>8603(HDI<>®ECAHEI:G6CHBHI:9
=><t8HBCAD<BEACHGECHBADR1 L=>&H=N=>3BGPBA:;:GIGBHWCDC >CK:GI:9W
H:G*8ANIHGB>CoNYHIDEIME>SH-A>ED>EX<SDGIA:6BIC7T>II>B::86JH68=
TNIG:FJI661E8%C1 96 16> IHCOHIDEI68ENIN6@:H >I>BIBG6 CHBD=I;6 HIEFDIHH>7A:
96I66FPCNIEHE:8DXHET76IC869>K>BNAC | I=2C@®EM>BIBICG6D; 7T>EHG

OH>C< I=: .:G>6A %CIl1:G;68: ,6<: D;
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H:8DCOB6M>BAB6A>O®IBAIL>IEHI6/EDB>BB:9>64; A8 EG:8: 9-NOMAHYE |
>H 7TNI:H E:G H:8DC9

2=:C:K8BGCC:8I#<8GHB:B7IOE>3=<GDJMOHI=6GICHIGEI689: K>8H
EGDEEGANGOCGEDL:%::10>8>HE / ( H:GEBEGCJGIIDEGGI:DGCAGLEOJ;::G
;GDIBEH:GABRA=>B=6CH6MIB6BIHN:16 @LE:CIGCEBEKDG6CDCDG H:
I=: 9:K>8:H |

4.c.Command Protocols
4DJ 86C 8DCIGDA I=: ?G@ 7N >HHJ>C< H:G>6A 8DBB6C9H

%WND PG @EEIDI>H G>B6AYIHG>DO >NM0 -/ 9:1:F16JC86 I NDBIHPGHCO=7NI:
OxAA >C 9:8>B6A DC I=: -3 A>C: HD >I 86C 9:1:81 I=: 76J9 G61: 7:;DG: H:

/=:?CHRG8PBBO6EGDIDBPAGANG><=|; DBBIE> IO RNH: CI9B8OBB6CYI
E68@8:DiE H>HHHC CIXBBBOE6TNDAADINTONGIBNIIHEBDBB6GFI>GBB6CNI:H
6 ALK =:B®HHI><C>7>86iC+ [=:86C,GDB T DGM T M2EG:ML=>86IBNI:H
6ALGNHK =: BOGHI><C>7>BMCE6C:9=:86C G DB DGM T M>EG:M/=>Bl:60HG6I

:68= 9616 7NI: 86C DCAN IG6CHB>| H:K:C 7>IH D; >C;DGB6I>DC

/I=: ?G@ G:HEDC9H ID ILD HJ7 EGDID8DAH

Compact Protocol
/|=>HH=H>BE)CBD ®DBEBFEILIEGDIDSPWHEGDIDN®EHAD IJNS ND PG@=DCAN
9:K>8: 8DCC:81:9 ID NDJG H:G>6A A>C: /=: ?G@ 8DBEG68|I EGDID8DA 8DBB6(

"DGM6BEA::L6CIDH:I=16 G DI ==><=KIBA@8=>: KBHAG-ADG:HD AJIFEOCEX<:I
8DBB6C9H L: 8DJA9 H:C9 I=: ;DAADL>C< 7NI: H:FJ:C8:

>C =0xXH1, OX7F
>C 9:82B61R7

/=: 7NI: M! >H I=: .:1 /6G<:| (DL -:HDAJI>DC "DGL6G9 8DBB6C9 6C9 I=: 961

*DII=6F.:1/6G<$P<=HDAIBPBBG6IOHMDBED|=7>ML=8DBB6TMI:DG:EG:#6 d
HD I=:G: >H CDI 6 DC: ID DC: 8DGG:HEDC9:C8: 7:1L::C 8DBB6C9 7NI:H 6C9 8

Pololu Protocol
/I=>EGDIDBDRE6I>YIA=H:GEGAIDADRAD JGI=HEGBPABGH :GEKDCIGDHAIBH
ND8686>HN 8260@BH>CHAGABBADIC<IBIBI=H3ZG&P L | G DARS G H039C-<4 >T@ A
6CIH>IG<EBGDIHE DD BB 6 BIEHS > 3 BIEAAN>GAID | = BDIC ; J H=>T = 9GK > ©:E= :
A>C:

/=: ,DADEAGDID&DIAS6CHME > | >0®:8>B6HA=;>GBDBB6CRI;DAADAN® :K>8:
*JB7:86IBNI/=:9:;6JAK>8IB7: DG?CG@L 7JI1=>H8DC;><JE6G6BCIDB6 C
8=6C<CN?G@I=A>C=DH:K>8IB7B®&I8=IHHE:8>9>K®>»>8IJB76688:H¥HBDBB6C9

OH>C< I=: .:G>6A %CIl1:G;68: ,6<: D;
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I=6IDAABIA =;BAPAR>&HCDEGEDBB6CHOG:B6>CNCHT=8DBB6E®8 @ Gl:=:
H6BEH=8DBEEG&GDIBBABARBOEAS RIOUDIAAICHE>IBC@:8>;;:GIG8BDBE&&EDID8DA
8DBB6TCNMI=EBDBO6IBNI:DIGGB8DBB6 @GO 6 C9: C Busthaveits mostsignificant bit cleared
/=:G:;DG: |I=: 8DBB6C9 E68@:1 >H

"DGMG6BEAL:L6CIDH:1=16G <Dl D&?A@1$:K>8IB7:GL: 8DJAH9CIF;DAADL>C<
7NIl: H:FJ:C8:

>C =0xA, 0x0B, 0x61, Ox7F
>C 9:8%®6IA, 97, 127

*DI: 1=61 M >H |I=: 8DBB6C9 M! L>I= >IH BDHI H><C>;>86C1| 7> 8A:6G:9

=:?GG@HEDDPMHI=;,DADACIODBE6BG D IDBO-AMNDIDCDC::9DIJH68DC;><JG61>DC
E6G6B:1:G ID >9:CI>;N L=>8= EGDID8DA NDJ 6G: JH>C<

4.d. Cyclic Redundancy Check (CRC) Error Detection
"DB.GIGEEA>8KIXDCN>XGI:<BP306I8MDIGH:C98C&:8:>BECK:GNBEDGI6CI

186 =>IH?G@HBHEI>DUGBN86>8JCI968ESNDEEXEGH >BIBEE: 8@ AIBDG:

GD7JHI 6H >1 86C 9:1:81 :GGDGH I=61 LDJA9 CDI 6;;:81 6 8=:8@HJB HJI8= 6H

NBAGRHICIBEBNDPHX<:C67TAN=:8@=CF<C67AWE=:8@F¥OMDC;><JOI&IADC

%C BD9I=7?G®E:SBIEGMIGBIID7:699:DCIB:CD;:K:GCBNDBB6E®8@ =I: BDH I
H><C>7=86IGEMNIBIJHA:8A:6 B:O=H: KA 6HI H><T>B38d80+: 7>+ ;DG=61
E68@6ll=>H 7NI>HC8DA&62&L@AAC: GHIBerialCRCerror 6C9<CDGIDBB6LC9?GC @
O9DnNBt6EE:C9 6 - 7NI: ID I=: 9616 >1 IG6CHB>IH >C G:HEDCH: ID H:G>6A 8DE

9:16>A88BDDCIDIBN8A&=28ICIOBE NS EH NDCOHSDE;|=>D8JB :TINDJ
86 C>C®L:6ADs>C ;DG B&H>WIiRipedia [http://en.wikipedia.org/wiki/ Cyclic_redundancy_check] /=: -
S8DBEJIGIRBOK> BBALSNE RAGHK>DEDC VEDANCDB>68WD BGHHG6<MEG :61H:9
68DCI>HIBIBE>IH= GADI6G7DIH=-G:B6>08:GA@ : H L=>8=6CHH:H
6C 7>HDANCDBBS6HCG.HEADI9OBS . HG:B6>08>@:B6>CH=CADL:G>DHI=: -
7NI: NDJ 168@ DCID I=: :C9 D; NDJG 8DBB6C9 E68@:IH

=: - >BEA:B:DC9? G@®=H6BGH=D CD C=qik [http://www.pololu.com/catalogfroduct/ :
1110 BD I B G C | G DIA:;G:;GDIE 6D T =TReX|http://mww.pololu.com/catalogiproduct/777] B D | DiG
8DCIGRAABRFI>®DQ: ;>GIHIBDBEJIGEDE,DEB:9>AEB6I18=DG9:!G
>SC=>8=7>6GIG6CHB>KI@H  GA6Q24B816C IBECRDNG6 | bDCIB7: B >H

LG>16:H $DL:KIG7>BGI:G6 CHB>Q+>8HG 9: G Hl]l:L>A€A
LG>Il: >I 6H ID 86GGN DJI I=: 8DBEJI6I>DC 7:ADL |
I=: - 6A<DG>|=B >H 6H ;DAADLH

IMEGNHDH G ># EDANCDBPBBAHHGC>CHGN;>G/HIED ANCIXB>>6HG >11:C
6 H0001001

99 O:GDH ID I=: :C9 D; NDJG B:HH6<:

OH>C< I=: .:G>6A %CIl1:G;68: ,6<: D;


http://en.wikipedia.org/wiki/Cyclic_redundancy_check
http://www.pololu.com/catalog/product/1110
http://www.pololu.com/catalog/product/1110
http://www.pololu.com/catalog/product/777
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2G>NDJG EDANCDB86QCI:HSB=HHGKD=6IF(. DNDEBDANCDB>GA8IAN
7:ADL I=: (. D; NDJG B:HH6<:

%l=(. DNDJG >BA><IXC96G3+-1=:- L>IFB:HHG6B<:6C:IB:HHG6<:
>; I=: (. D; NDJG - >H 6A><C:9 JC9:G 6 9D CDI=>C«<

.=>NDJG G>DA7T>NW6AA>HNDJIG EDANCBBAMAEIC9:GCB6HHG<:
7>IH <D 768@ ID HI:E

2=6IAHDNDBGHH&E®EDNDJIG G:HJIGSIGCHBEH:K7GCBHNDJIG 7NIL=:C
I6A@>C< ID I=: ?G@ L>I= - :C67A:9

WNDIBGKC:K:G8DJICI-GHY :;D G=>EG D 7 6HIDAINGRAHBI D B:DBEA>IBGHES : 6 AMN :

DAADIMEBEHAD LA E: - 86 A8JACEDI®A>;; >8DASF:M6BEAL>AKHG6ILD 7NI:
H:FJ:©83, 0x01

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

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

Steps 3,4, & 5:

10001001)11000
1

RO ——
ool ——
RPO——

[ L —
col ——
co———

.D I=: ;JAA 8DBB6C9 E68@:1 L: LDJA9 8L OxA1>047 - :C67A:9 >H

4.e.Motor Control Commands

=:?G@H:K:66BEBBB6CODRAIGCP=CBDID@CDB;6CH:IIExK6G<J=H:H8DBB6 G GH

B6>CAN:CPODRAJH:9C :G>6ARID97JI=R6C:JH:9CGCNCERID9IDJGEBDI D@ G
D;; ;GDB 6 8DBEJI:G

Motor Off
DBEG681 ECGCRHPD 8D A
,DADAJ E xBADB\xA number, OX7F

/[=>8IDBB6ICOAAGIE BDIMGYNH:II5E<LE6>I>OBB6CGCDG=:?CL@ ALMDG :HIIGG I

BDIDGI>B:8:>K:H6G<8DBB6CO?&E@T:8DC;><DGIFTG6@MBD6IHH>A=BDIDG
>H Bection 3.e

OH>C< I=: .:G>6A %CIl1:G;68: ,6<:
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Set Target High Resolution
DBE681 EGDID8DALLIA>@GHEHENHHH
DBEG68I1 EGD I D&EDAtargetNbw 5 bits, target high 7 bits
,DADAJ EGDIDI8mA0LX, de&viee&snNmber, 010LLLLL, OHHHHHHH
,DADAJ E G D 0r\Ddevice nimber, 0x40 + target low 5 bits, target high 7 bits
L=:G: 16G<:l >H I=: 7>1 CIJB7:G $$$$888(((((

/I=>8IDBB6&M:dEH.6>1>OB8B6CEGGCGDGEC W CHEDO>H G>AANDH:I=: 73B6G<:|
IDGCN>I6IAADK6RAJI:H /=:B:6C>ETk=16GOIIE:CDHE=61::9763@I:1=2C@ C
Section3.c /=:ADL:G>CH=8DBB6TNIG:EG:HADL:6>DH=16G<L+>A=ADL:G>IH

D; I=: 9616 7NI: G:EG:H:Cl I=: JEE:G 7>IH D; I=: 16G<:|
"DGVM6BEANDUGCIDH:I=16 G 4Dl >C>C6NN3DJASCIEF:DAADINLC<
H:FJ:C8:

>C 7>C6GN
>C =:M M M
>C 9:8>B6A

$:G>HDBMG6BEMADIA=6U>AAC:GIFHI8BDG G &ZRAH>KEC C|: «:16 G ¢=I64/D AlS-H
9:H>G:9 I6G<:I T 6C9 6C 6GG6N 86AA:9 H:G>6A NI:H

serialBytes[0] = OxCO + (target & Ox1F); // Command byte holds the lower 5 bits of target.
serialBytes[1] = (target >> 5) & Ox7F; // Data byte holds the upper 7 bits of target.

J6CNBDIBOGCIGHRAA>860DEMCHY9 7>IHI6GCGGIHDANWNDG6COH>BERACBDL:G
G:HDAHIIEDEDBB6CDW :11>5IGA6G<NID860HI=:.:1/6G<(DL-:HDAJBIIBB6C9H
Al'GCOHINBDSONARE=.:1/6G<$P<=HDAJISDBBOEICIA=ADL:G>H=16GSAL6NH
O:GIBD:C9%CM T7NI;DAADAN®OGIBNI: T L>ACAHIEH:II>ICG46G<4D6 K6AD;
BJAI>EA>:9 7N I=: 9616 7NI:

Set Target Low Resolution Forward
DBEG68I| EGIRED Magaitude
,DADAJ E @xBADI8MIrA number, Ox61, magnitude

/I=>8IDBB6&AN:dEH.6>1>OBB6CEGGDGC > CHEDIO>H G>6AIK16G+<DEK 6 AD ;

DG <G:61:G L=>8= >H 9:1:GB>C:9 7N I=: B6<C>1J9: T
%; I=: "::9768@ )D9: >H C6AD< DG /68=DB:1:G 1=:C I=: ;DGBJAG6 >H
16G<:I ZB6<C>1J9:
%; I=: "::9768@ )D9: >H *DC: HE::9 8DCIGDA BD9: I=:C I=: ;DGBJAG6 >H
16G<:I ZB6<C>1J9:

/=>Bl:6H®BB6<C>M;9: L>AMAI=9JI8IN8IAG«DIJAA HP:GL6G9 L=>BB6<C>1J9:
D; O:GD L>AA B6@: |I=: BDIDG HIDE

Set Target Low Resolution Reverse
DBEG68I| E GORED Magaitude
,DADAJ E @BADI8IrA number, Ox61, magnitude

OH>C< I=: .:G>6A %CIl1:G;68: ,6<: D;
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%B6<C>R®:GB:C-8BDBB6XHFI>K6IAE)DIDG;8DBB6EADK=:L6>1>0O8B6C9

:GGDG 7>l L>AA 7: H:l HD I=: ?2G@ L>AA IJGC I=: BDIDG D;; JCI>A 6CDI=:G

+I=:GL++HBHDBB6LN:AEH 6>I>0OBB6CEGGDEC % CHEDO >H G>HBAlE16G <D

K6AJ: A:HH I=6C L=>8= >H 9:1:GB>C:9 7N I=: B6<C>1J9: T

%; I=: "::9768@ )D9: >H C6AD< DG /68=DB:I1:G I=:C I=: ;DGBJA6 >H
16G<:I Y ZB6<C>1J9:

%; I=: "::9768@ )D9: >H *DC: HE::9 8DCIGDA BD9: |I=:C I=: ;DGBJA6 >H
16G<:I Y ZB6<C>1J9:

/=>H B:6CH I1=61 6 B6<C>1J9: D; L>AA H:I I=: 9JIN 8N8A: 16G<:1 ID ;JAA HE

4.f. Error Reporting Commands
/=:GBCGH:K:GCGAD-GHHIDE?G@DBG>KBRIDE:?GC@ XHEDLT H9 >;;: G 3 BGH
7: 8D C;>8Sekton®B.f

DIDI=:CCODEDBIDEB6GIHIBILD 7HMIGEG6AEDCEB?GI@8F>IC=DH:O’NI: H
G EGHEXGEI>8C6®E-7>3H >B:6CIHOIF:GGDEB I @DE D 88IGC Gk C&BAAA:G6HI
H><C>7>86CB=;>GHIIG6CHBDCIG>CH |I=:C=8DGG:HEDCIL:CB=DH=:GGDG
7NI:H 6C9 :GGDGH 6G: 6H ;DAADLH

P Bit 0: Awaiting command

%WE=>AH: 1=?2C@LMGC>KBDIDGI>B:8:>K3BBB6IGBIA:AEHERICNK:GH>DC
DI=::1/6G<BDBBG6ICOBA:GGGDG .:1/6G<BDBB6EXBXH:CGDIBES8DC;><JG61>DC
JI>AGNMEB DBEJIHGIGK>G I DBEB6CBDGICAIHPAGC@DC,;><IDG:8:80D:BB6C9H
DC3 DGGDIB:-3 A>E{=2G@DC;><IDG:9:800:BB6 OB /=>H GDIB HEHG >6 A
%CEJI BD9: L=:C I=: &G@ >H EDL:G:9 DC

P Bit 1: No power
[=>Hc GDEB IGHC=?CG@DCC:8D09 7JPD:I:8CHBDIE®GLB®DCC:8D1%6C9
#* HD > 86C CDI 9G>K: I=: BDIDG %; I=>H :GGDG D88JGH 8=:8@ NDJG

P Bit 2: Motor driver error
[=>HcGDSBIGHOCD|=BDIDG>K; &8O CI>BAMCH<<E B+ BDIDG>K=GIH

IDLC=BD I BGCS:EDIGIK GIDIG:?G @ X8G D 8D JF>DPRABDE&EDB 8 IG-HA =:? G

8DCC:8D0Q 6CBDIE®L:.G8DB9HH8DC 2:81CP=>GD&3JGH? GL@ AG ND
6JIDB6I>BBONKSOGBIND<<A=GEEGDRAGEBB=BDIDG>K=G?G @ XBIDIDG
9G>KGEPRIB8IIEIHC 9:G KDAK6G:|:BE:G®KRGE 8JECHIDTEH@X XBIDIDG

9G>K:G ;6JAlI D88JGH L=:C >1 9:1:81H I=61 BDIDG DJIEJI >H H=DGI1:9 ID <C

P Bit 3: Inputinvalid ,JAH: 2>91= %CEJI )D9: DCAN
%CIAR>91%CEDDO:I=2COMPMLANIGIE>CEKN6AI>E6H:8:>KD I I AH G
GDLDGVM6BEAI=?C8 . >KKDIBIAHBLHEIABCD=C>CKBDXDIERIARKIH>AA
JE9OE>CHIGBAG; I EEJAH:H 6C9 /=>H BB PGH? @ :BIDG=6C BH.>I1=DJI
JE9GIPLCXCEKNBOAI=:?7GCB@® G :8DKGOIBE:GGMNG:8:>KBIRODDBRIABHBGIGDL=>H
:GGDG 9D:H CDI D88JG >C C6AD< %CEJI )D9: DG .:G>6A %CEJI )D9:

P Bit 4: Input disconnect
[=>H5 GID&B JLG-HC = > C EXIB 7 D K= Absolutemaximum D G : A D E Absoluteminimum [=:H:
E6G6BE86GH:*C=8DC;><JEI&IADIE > | >D C6AAMN>IGPetectdisconnectvith AUX

OH>C< I=: .:G>6A %CIl1:G;68: ,6<: D;



,DADAJ &G @ 0. )DIDG DCIGDAA:G OH:G H #J>9Q T ,DADAJ DGEDGG6I>L

DEI>IC6ABCHEDD: =2 FE@G>DOHABAN=:I=tE>CHEHIDI:CI>DBR3*H3DCC:81:9
6C9 <:C:G6I:H I=>H :GGD8ecton 3B ;>C9H I=61 > >H

P Bit 5: Feedback disconnect

[=>H5 GID8B LGHC=;::97 68 @7 D K=AbsolutemaximumD G : A O EAbsoluteminimum |=:H:
E6G6B86@HH:*C=8DC;><JEGI&IAPDCI6 7THDRSM>BIBO7HDRIIC>BI®BC:H : |
JH>G<8DC;><JGEIeIABG>|>D C6&AG@N >IGDetectdisconnectvith AUX DE I >D0C 6 AD <
"1:9768309:I1=?CEOG>D9FGHBIMANL=:1=16:;;::976B@I:CI>DBI9=IE8DC G RBI:9
<:C:G6Il:H I=>H :GGDGSegtionI3,c>C9H =61 > >H

P Bit 6: Maximum current exceeded
[=>H GDE&B IGHC=BDIBGGEAEBNHIMS8::9/8:A>B36IC:H:JH>C<8DC;><JG6I>DC
J | > ASekhibn 3.e

P Bit 7: Serial signal error
=6GIL6G: ACGIB@AE8ILGHB7 NI :XHYEIB[A:1:8169=:ME:8EA68=>860D88JG
>; NDJ 6G: 8DBBJC>861>C< 61 6 76J9 G61: I=61 9>;;:GH ;GDB I=: 2G@XH 76

P Bit 8: Serial overrun
=6GI9L6G: AGI@AMEBIGHTC=0 -/ G:8:FK;;>GFHIAA>H GHD-M® LARB88I GG >C<
CDGB6A DE:G61>DC

P Bit 9: Serial RX buffer full
>GBL6G: AQGKEEIB88I1GHC=;>GBL6M:;XIBGNIGI8:>RIF-3 A>EHISBLO
7NIl: ;GDB -3 =6H 7::C ADHI 6H 6 G:HJAIl /=>H :GGDG H=DJA9 CDI D88JG 9

P Bit 10: Serial CRC error

[=>HE BB IGHC=C@ICCE<:C67ARPDIBCPBE=8NE8L>BICO9BEBN® 7NI:
6lIl=-CD)]=8DBB6E®S@DI:EIDB618l—=6l=?G@8DBEJ6H>=6H68 @ :- X I$ection

4d %C HJ8= 6 86H: I=: 2G@ ><CDG:H I=: 8DBB6C9 E68@:1 6C9 <:C:G6I:H

P Bit 11: Serial protocol error

I=>HGGD&BJIGHA=:?7C@& 8:>BCHC8DGCGD&IBRNO@®DCH: CHDBBAESS8 @' DG
:M6BEALI=8DBB6TCNI9D:EDB6186c@ CDRCBB6BGCIC;>C>3D-BB6EBGS @ H
>Cl:GGJEI:9 7N 6CDI=:G 8DbBB6C9 E68@:1 I=>H :GGDG D88JGH

P Bit 12: Serial timeout error
2=:d=H:GB6BA D>JHC 6 7 /Segtion3.b 1==>B GDIB ILGHC :K=A>B:DEIIG=BHAGEH: 9
L>I=DIP 28 >KEe®E AP IGEPRB6COHEB:DGBIGEH@:JHIIH=9DLIGBDIDGH

>C |I=: :K:Cl I=61 H:G>6A 8DBBJC>86I>DC 7:IL::C I=: ?G@ 6C9 >IH 8DCIGDA
P Bits 13-15: Reserved
/=:H: 7>IH 9D CDI G:EG:H:Cl 6CN :GGDGH I=:N L>AA 6AL6NH G:69 6H O:GI

Get Error Flags Halting
DBEG68I ECORBDSDA
,DADAJ E xBADQIB\A number, 0x33

/=>8DBB6C.T:GHBILHD 7MIGEG6AEMCHD AI>X3&6E GCHGH G G IKKIRARE=8B | D6& 9
>BA:6EADGCGG: HEMEI>EHM 8 ;DIG-: L6>1>OBB6CG GG =>8ID BB 6XHH : ; JIAG
9:1:GB>C>MDOB®ID@EDNGCBCELD BA: 6 BXAG 18 GG D-BHG::.C6 7A-D>8DBB6C9
L>EAG EBGNCGDGHOK/:::O>H6 PAE=BDC,;><JEBICIARIB6IEDHCGGDEBHIDE:
BDIDG

/=>BDBB6EHRFI>K6ADGI693EY JGGC . BIRNERTIDBDMIBA=:!GGCDGEM;|=:
8DC;><JG6I>DC JI>A>IN 6C9 I=:C 8A>8@>C< I=:V A:6G !IGGDGHW 7JIIDC

OH>C< I=: .:G>6A %CIl1:G;68: ,6<: D;



,DADAJ &G @ 0. )DIDG DCIGDAA:G OH:G H #J>9Q T ,DADAJ DGEDGG6I>L

%6 CGGIHADEE=8BRIDGH>B=H 6>I>08B6CEGGCGDH="C@ANEEG:0! DGCHI
9G>KERRA>C: =><= 6C9 |I=>H 8DBB6C9 86C 7: JH:9 ID 9:1:GB>C: I=: 86JH: D

Get Error Flags Occurred
DBEG68I ECORBDSDA
,DADAJ E ®BARI8IxA number, 0x35

/=>8IDBB6CL:GHILD 7MMI:GEG6AEICHD AI>X5E GCBE&KD 88JGIG:O&:A6 HIBIl=:
#:1'GGCDAGE«E8IGEDBBOICHIG:8: >N OAI@#: I!GGCDAE $EAI8OBB6CO8BDBB6C9
=6H CD :;;:81 DC I=: BDIDG

Note: %l=?G@DCC:8D:98DC;><JGIGIABIOC=#: ! GCDN&<E8IGEDBB6¢9
L>AAKICG:ASEHEDCH.GHIHS8DC;><JGIBA®ITH>3D BB 6G 9<J A 6 SAN
8DBBGICOCAEBAA:GGD-BHEKD88IGIGQ8AGHIBI=#: |GGG <H8IGEG:9
8DBBGIC69H§:8:>IG::9<669)AL::H:H-IZIGGA681[DBB683@B;:GDIB:BDC;><J(BI&IA?:|:DI(ISI

;GDB NDJG B>8GD8DCIGDAA:G DG ;GDB I=: ?G@XH K>GIJ6A DBB6C9 ,D

4.g.Variable Reading Commands
DBE 68| E Ge&abvérialAe command byte
,DADAJ E BA[DI8\rA number, read variable command byte with MSB clear

=:?7G@H K. 66B&PBB6CDE:69>0KM6 G>6)DAHBI|=K6G>BCALEFNIADCBR G68=
D; I=DH: K6G>67A:H 1=G:: K6G>67A: G:69>C< 8DBB6C9H 6G: EGDK=>9:9

P Two bytes /=:H8DBB6C9MKAHIBILD 7MIIGS6MAEDGHIB? B@ C16>/MAENI : H
DI=K6G>6KAK6G>@BGAHIB9>61M=;;>G/HNIIG6CHBSIAM=A:6HI H><TNI;>86C|
6CO-H:8DUONVIG6CHB>IAD=BDHI H><CNI*B&EG>GFZMEEGCKC:<6I1KBAJ:H

I=: ILDXH 8DBEA:B:ClI HNHI:B >H JH:9 6 G:HEDCH: D; M"! M"" B:6CH

PLowbyte /l=:HSDBB6C9KBAHIBDC: TNIGGEKAEDGHB?&S@CI62QHEA:6HI
H><C>;>86CI| 7NI: D; I=: K6G>6T7A:

P High byte /=:H8DBB6CSHAHIEDC: 7TNIGS6HWEDGBIBE:?G8® C |6 >TIHE «
BDHI H><C>;>86CI| 7NI: D; I=: K6G>6T7A:

/=: 8DBB6C9 7NI:H 6G: A>HI:9 >C I=: I67A: 7:ADL

OH>C< I=: .:G>6A %CIl1:G;68: ,6<: D;



,DADAJ &G @ 0. )DIDG DCIGDAA:G OH:G H #J>9Q T ,DADAJ DGEDGG6I>L

Read Variable Command Byte

Variable Range
Two bytes Low byte High byte

% CEJI ID M M M

/16G<:I ID M M M

"::9768@ 1D M M M

.86A:9 ;::9768I® M M M

!IGGDG HJB >CIl:<GBA M M M

JIN 8N8A: I6G<:I ID M M M

JIN 8N8A: ID M M M !

JGG:CI ID M "

,% E:G>D9 8DDCI M M M
/=: B:6C>C< D; I=: K6G>67A:H >H 9:H8G>7:9 7:ADL

Plnput /=:>CEJJl=G6UC HS8GAEOAG EG:HER>6IG:B8@I7Cl=:?COal =:
>SCHO=HNHIYE:G>6BBID9I=>CBHFIGB=16G1L+>BB6T:H:IIIBCK6A:
JH>IE<GSBRB6 QOELC 6 ACEBID9I=>CBEBHB.:6HIJG:BJEKDAIBE&€=:-:3 E>C=:G:
>H16C9 >H1 %YEJAH9PCERD9I=>CEIf=9JG6IDD-CA6HJIABI:6HJCG.Q®
JC>IH DH .Section3.b;DG BDG: >C;DGB6I1>DC

P Target %B:G>6EBID91=16G+<*H:9>G:8PAM . GEBBBO6COAEG D I=>C@ EBID 9 :H:
I6G<+ADBEJTM86A=CLCEH HE86A36<8DC;><IG9.86AFOBM=%CHEAYT
>C I=: 8DC;><JG6I>DC JI>A>IN

PFeedback /=:;::9768 G61JC H86A9Y6R@AG:EG:HEB>6GIG:BE@TC =:
?@@=DJIEI=HNHIYEC6ANDY76BM0@II=;::9768@B:6HIJG:BJEKDAID&=:

" E>C=:G>H16C9 >H1 %CD::976B@I9 HE:8DCIBDAI=;::9768@AL6NH
O:GD

P Scaledfeedback /=:H86 K:@AD ;::9768x;::976dB6AB6E<8DC;><IG:¥.86A>C<W
7DM D; I=: "::9768@ 167 >C I=: 8DC;><JG6I>DC JI>A>IN

PCurrent /=:8JGG:EB:6HIJG:BBKIDAIBE=BDIDG>K8GEH:OI76R&C =:G:
>H16C9 >H1 /=>Bl:6HJG.BEHGADEDGD=IBUGCAECCCI=GDI=<BDIDX=2GC@

K 68JG@BGHIG:B;CIDB>CHEAANH:BIBDB8IGGCGIBDIDLG>BC=?GC &
68JGEBFBHIG:P;CCDB>CEANH:CBHD8JGGCABDIDEDL:KI1G8>G8J>IGN
DC=BDIDG>8=CGKGG?:H :.T>;;.FJCIACIEPL=-R6K6QONE:CIDC<=<>8>G:8ll=>DC
BDIDEG>KEHD=<HB6A>7 KGIADEELAOALENE><sBIX: GNe/@>K6AI>BAALEGNH
O:GCAGBHIGCGAEBHC 67 A:9Section3.e;DBDG.C;DGB®T1BDBILGC B GBGIHJIG : B COI
86A>7G6I>DC

P Error sum (integral) 'K: G, E:G>Ir9 GGBIB6A:D76B@CIHGC <>EB99:1D=:GGCGDG
HIB=:GGHDI®:IB:HDO:GB:C: K CG@DAG>K=BDIDBE& Y6 O EI|>D C GAANI
L=:C:KI-GEGDEDQISBJ6A% 86A8JAMSEDE8HB6M>BIBIRNB8A=:G>I8AKBD
8DC;><JG67A: >Cl:<G6A A>B>| I=61 I=: >Cl:<G6A 86C CDI :M8::9

P Duty cycletarget -:EG:HIEOHIBINSIAGE? G@®G N PIBE8=>:KK6AD; D&:HBH6CH
JAE D K:GH>BK6AD0; DBD®:6CHAK  :DGL6XKBAD; B:6C/HG 6 @%CRB
;1:976BMIHE 8D CIBMAI=9JIBINSIAGCG<*H16GCGBACIH %DI=;G976BM@I:H
I=: 9JIN 8N8A: 16G<:I >H I=: HIJB D; I=: EGDEDGI>DC6A >CIl:<G6A 6C9 9:G

OH>C< I=: .:G>6A %CIl1:G;68: ,6<: D;



,DADAJ &G @ 0. )DIDG DCIGDAA:G OH:G H #J>9Q T ,DADAJ DGEDG®6

PDutycycle -:EG:HIEDHISINSIAGE?C@G>K=BDIDGI= K6AD; D&:HBH6CH
T JAE: ®:K:GH>BK6AD; DBDM®@:6CHAVE:;DGL6EKBAD; B:6CH6 @/=C<
67HDKBKD]=9JI8INBIA>AALGNA:HHOIGE7THDKGSRDI=9JI8INSIAGIH:9JIN
BN8AH>;;:GCDIBE9JIBINSISGI:B6IHG6 @>B688DBAN=?GC @XE; >< IBHA H

1>

B6M>BJB 688:A:G61>DC B6M>BJB 9JIN 8N8A: B6M>FRd4BnNBEGG:Cl 6C9 6AHI

P PID periodcount /=>HH=CJB7DG% E:G>I-BH6 K AGEHM®: HIDH6 ;1 :&:68=>C<
/=: 93JG6I>DC D; I=: ;% E:G>Béctiew&d7: 8DC;><JG:9

Note: ASDBBGTZNIKEDB ID M "I:GGGCDA>H}m:>HH:8|>[IBéction4.f6G::
: JC9D8JIBICA®D>6G7A98BOBB6CO¢HI>ACAHIBH GS6MEDGBIB-?G6@ €D |

4.h. Daisy-Chaining

[=>H: 81> J>ID>CIl:<GbiC@MD6EGD =846 BJAI>HEAH:G96KA>8=6IH I =:
,DADGSDIDBGBEBDBEGIEGAIDEDBI:8|8MDC|6CICH>C;DGB®TBDDL? GE@DAI =:
>C;DGB65C=BHR818BC:9:9J8;6DIB9:;>C>DD>AHGH: GBBA :$ktctiond.a 6 CH=:
,DADAJ , CCedtidr8DcA

">GBI6ABHH>86&9:K>80=EGD®.8%;;,:GaAK>8IB7HD=6I=6C:>C9>K>9J6AAN
699G HNDDADEDIDBIAPBRB6COHE=?GI@BHTC:9IDCC=%CHEOD|]=8DC;><JG6I>DC
JI>APEN;DAADR>6<GEBD = UDEDCCDEIB6HIEEGBO6CNAGK  K>8DK: | =GI®D
8=6368D;I=9:K>BGENV:6?2GCMBECNI=9CGK>8DBEGIEL¥W=:,DAD,ASD ID 8D 86H

6 qik [http://www.pololu.com/catalogfproduct/1110] servo controller [http://www.pololu.com/cataloglcategory12] D G6
B>8GD8DCIGDAA:G

Pololu USBE device Serial devices using
or microcontroller Fololu protocol

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

Using a PC and a jrk together as the master device
[=:?B@CC67TRE.-GHBOBAJIDGI=B6HIOX>8=:?7G@HN:8DCC:8D69 L>I160.
867BCHODC;><IDE:9C>|=UEB Dual Port DBSB Chained H: GB ®ASerial >CERD 9B JHA:

JH:BDG:8: XK HED;GHDHBA K K>8>HMDIDCDC::9DG:8: XK EDCHDEHG6NHDI=>& EJI
BD9:1%C. J6AD@BID91I=:DBB6CD@IC=;, >HH:DOB:C980BB60CSB:8DANG @
6CB=7/( ,D@IC=; >BH:IIH:CBDBB6CHBHAA=HAKK>8K-0. =6>CBBIDCAN
I=:DBB6CBGIHH:DC=; |IDBDBBJCASAE?CGC@OAN =HAGKK>8:A:8+BD9:

I=61 >H BDHI 8DCK:C>:Cl| ;DG NDJG 6EEA>861>DC DG :6H>:HI ID >BEA:B:ClI

Using a jrk as a slave device

=:?7B@6C686HHABKK>I8=z:8DC;><D5:>OC=UART H:GBBA6 CSerial >CERID9 % C=>H
BD98DBB66GGE:8:>R(I¥x-3 A>EGCG:HEDEGH::MDIC=/3 A>C:0. 8DCC:8I8pC
>H CDI G:FJ>G:9 |I=DJ<=6C -3 DCAN DB6C9 ,DGI >H 6K6>A67A: DC I=:

OH>C< I=: .:G>6A %CIl1:G;68: ,6<: D;

<:C:G6l: 6 H:G>6A EGDID8DA :GGDG /=:H: 8DBB6C9H 6G: CbIl JH:;JA 7JI

~
-

i C


http://www.pololu.com/catalog/product/1110
http://www.pololu.com/catalog/category/12
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Connections
DCCi1&l/3 A>DiI=B6HAX>T=:-3 A>O AN =HAKK>8OBB6CHHIIN=B6HI:G
L>AA |I=:C 7: G:8:>K:9 7N 6AA HAG6K:H

-:8:>KHCEGEC6AED,GHBCI=HAKK>EG=:; 86C:68=>KNBDCC:8»/B<A>0;
=61 HA6K: 9:K>8: ID I=: -3 A>C: D; I=: ?2G@

-:8:>KHC& S6AE D;GHilltiple HAGK K>8&:IBID B.DBEA>8689: K>8=D DAOAGI6 CHB >
L="G:FJ:HHB;;689:K>8B99G :HHHE® G 6B IAN>EK> g HLCDIIG6 CHBEBIJAI6GC:DIJHAN
$DL:KI16/3 DJIEBEAG>K>GL—:CDH:C996kBID=:R6CEDBHEANGID<:I%GHI:69
ND86CH6C* <6I6HH=DEC@=9>6<A6BDB73E€EH><COANH=661B6CH6HGCHE:>K>C<
G:HEDCH:H >H CDI C:8:HH6GN 6C9 I=: /3 A>C:H 86C 7: A:;1 JC8DCC:81:9

%= GGBIJAISHEAGKGC @BY6B8DCCEAN="C@HAXN>CBBH>CxBEYEB>8GD8DCDGDAA:G
BDC>IDG I=: :GGDG HIG6I:

2=:C:K8BCC:8I#<8GHB:B7IOE>3=<GDJMOHI=6GICHJIGEI689: K>8H
EGDEEGANGOCGEDL:%::10> 8 >HE/ / ( H:GEBEGCJGIIDEGGI:DGCAGLEOJ;::G
;GDIBEH:GABRA=>B=6CH6MIB6BIHN:16 @LE:CIGCEBEKDG6CDCDG: H:
I=: 9:K>8:H |

Sending commands
/=:,DADGDI|DHDAJABH D= BJAI>DADPAR>8GG:8:>K>H68BH:G$6IH6=>6{AADLH
I=: 9:K>8:H ID 7: >C9>K>9J6AAN 699G:HH:9 6C9 >I 6AADLH G:HEDCH:H ID 7

%=9:K>8EBDC;>dI&B:198+76JC6I1=:C=:CIDIHHNIDJSGBADG D | D8IDBAB 6 C9
9:K>8:H 86C 6JIDB6I1>86AAN 9:1:81 1=: 76J9 ;GDB I=: >C>I>6A M 7TNI:

.DBDA9CADAK>FIHM 6 CC>8DBBO6TNOI%NNDUIGCIB=6bCHD<:1£>3%:K>8:H
"ME:8I'MC<NDH=DJAABBCHBPNIM HD=6F:H:K>866JIDB61>86A&NG6J9
G6IBCPDCANEB=DNDH:CIES7NIM HD=6F?38@€:1:83-76J86+C86A0AK>&aK:
9:1:81976JC6|.DAMAK>8-IEIME :BA:69808B6TNVWID; M L>AACBDOBB6E®@:IH

=61 HI6GI L>I= M 6C9 ?G@H L>AA ><CDG: 8DBB6C9 E68@:IH I=61 HI6GI L

OH>C< I=: .:G>6A %CIl1:G;68: ,6<: D;
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5. Setting Up Your System

/I=:;DAADHPE<7NEGCIDB:9BG8DBB:CO&DC;><08G>0T6I8 @H [ IBBHL >167E® D G
8DCIGDAA:G

Connecting power and feedback

DCCNDPGE @, L>I60. 867ACA6J0U88DC;><JGIGIABIOG:0! H=DJIA9
DC

AD81 1= V-:H:I ID 9:;6JAl H:II>C<HSW DEI>DC ;GDB I=: ">A: B:CJ ID AD
2>]1= NDJG EDL:G HIJEEAN D;; B6@: I=: EDL:G 8DCC:8I>DCH ID 1%* 6C9
DCCMNDIJGO976B@HDS” >CEWBNDIGIH>E=DI1:C1>D0B4;l::® 7618 @ HMG

I=: 03 E>C ID EDL:G DetectodBnred wth: AUXC |=: "::9768@ 167
H=V*IEDL:WIDG>KGGD/GWI76003>@SDCECINWMIGCGGME::9:BMEDGH

DC I=: !GGbnabled @nd xtched /=>H H=DJA9 HIDE NDJG HNHI:B >C 86H: D; 6CN E

A>8@ V EEAN H:II>C<H ID 9:K>8:W
/1JGC DC EDL:G
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Setting motor limits
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Connecting the motor
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Tuning the PID constants
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6. Writing PC Software to Control the Jrk
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Native USB Interface
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Virtual Serial Ports
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