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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:/imww .pololu.com/catalogproduct/1392]
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imensions.
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Main Features of the Jrk 21v3
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Specifications
5 Jrk 21v3 Jrk 12v12
Motor channels:
Operating voltage: S 0 S 0

Continuous output current:

Peak output current:

Auto-detect baud rate range: S 7TEH S TEH
Available fixed baud rates: S 7TEH S 7TEH
Available PWM frequencies: @#O@#0O @#O@#O
Reverse voltage potection?: 3:H 3:H

USB connector style: /- (>C> [- (>C>

Included Hardware
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.=:?7G@ H=>IEH6 Y straight 0.100" male header strip [http://www .pololu.com/catalogproduct/a65] 6 C 9

ILD BB E>CGB>TAB8@H?G@K H=>EHE Y straight 0.100" male header strip
[http://www .pololu.com/catalogproduct/965] 6 C BL Bmm, 2-pin terminal blocks [http:/mwww .pololu.com/catalogproduct/
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Note: USB A to mini-B cablefhttp://iwww .pololu.com/catalogproduct/130] C D>IC8 AJOEILFJI>G: 9
ID 8DCC:8I1 I=>H 9:K>8: ID 6 8DBEJI:G

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.
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1.b. Supported Operating Systems
.=: ?G@ LDG@H JCS @9 D185 DD I>HHIBG>CIODLHBZH '>CJIM
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1.c.PID Calculation Overview

.=:?7G@ H><MPE6GI68DCIBMAIR =>8=output JHJG6ARDN E® H>DEE::9H
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6CG . HEDGSHET=A61>H1;DGB6+4>D3 DG BBGIBCHHKHG (GB:9? @ J | A >CC9:
9>6<G6B 7:ADL

Diagram of a typical feedback system, showing
quantities computed by the jrk.
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1. Overview Page 7 of 41



Pololu Jrk USB Motor Controller User's Guide © 2001D201 Pololu Corporation

P .=feedback>B:6HJG K6 A, JGDHB D SGCHAKDAIBEI7T6B@II=GtEG:H:CIH
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2. Contacting Pololu

3D J86 @B =:8l& Pololu Jrk 21v3 USB Motor Controller page
[http://ww .pololu.com/catalogproduct/1392] D G= Pololu Jrk 12v12 USB
Motor Controller page [http://www .pololu.com/catalogproduct/1393] ;D G
699> I>DCEOABGLIMDCIAI9:A><+D=96G DBDA7DJI
6CONDEGD?6EIFH/DNIDIGE:G>LEB=?G&DI86C
contact us [http://www .pololu.com/contact] 9 > G : & &ND HDICD JfGrum
[http:/fforum.pololu.com/] .:APAH =6UL:9>0: AA=6L:8DJABEGDK:
L=6NDUDJIJAS@H:>C=;J1IJ®:6CNI=AECNDUDIAS @ :
ID H6N
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3. Configuring the Motor Contr oller

3.a.Installing Windows Drivers and the Configuration Utility

$NDJIH1>C9DAHNDU>AA: 9 D=6 KServicePack 3 [http:/iwww .microsoft.comtownloads/
details.aspx?Familyld=68C48DAD-BC34-40BE-8D85-6BB4F56F50] > C H | 67A AD & C H | 6 KeASE><K : G H
DG I=: ?G@ -:: 7:ADL ;DG 9:16>AH

,DONDIDCCNOIFI®ADE® BDIBOCIGIAADBEJIGIE C>BEDHBCIODNBBJIHI
>CHI6AA >IH 9G>K:GH

DLCAD®S9: jrk drivers and configuration software [http://www .pololu.com/file/download/
jrk_windows_091218.zip?file_id=0J221] ( O>E

*E:QG=4%$6G8=6CS JEtup.exe$|=>CHIGAANBBENG6KIDMIGEAA:;>AlDH
| : B E D GO6-CGON 8 ID>GBIA sBt@.exe6 CB: A BIJGHIB>C>HI.G63DE VEAAAL N:DJ
I=GDI=xHI.EBHFISGOHISABADAGIEC ;><JGBIABOB=-2%0C@>KGBBGBEJI:G

JG>C=<>CHI6AABCIDOHAAGNDU=6II=9G>K6@DA::C:HIAN>8GDHO9I
G:8DBBIHBIDHIDE>CHI6AAMSYBCHFMBE>KDGILE6GNLENVCIODIBKCO>H 16
DG U DCI>CJ: CRDO®NW 2+

7 1:G=>CHI6 AAEICHDHEDHG RS IC L > A A K&H = D GIIB 3Jrk ConfigurationUtility > C
| =Pololu ;DA9:6>HAL>CODIHEA>36EALMNDHIB =6 CAN =H: I I>CNBD B®IDG
S8DCIGDAALGAA 6H H:: G:6A I>B: >C;DGB6I>DC 67DJI >IH HI6I:

Windows 7 and Vista users: 3DJ&DBE JH D LAP6IJIDB6 | >8GAIKSNCAS : H EGNMLG AN D J
8DCC:81 6 ?G@ )D ;JGI=:G 68I>DC ;GDB NDJ >H G:FJ>G:9

Windows XP users:!DAADL HI:EH ;DG :68= C:L ?G@ NDJ 8DCC:81 ID NDJG 8DBE.
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DCCI&I9:K>ITND 3G BE JW:-G E D Tnkjrk showsup asthreedevicesin onesoyour XP
computer will detectall threeof those new devicesand display the OFoundNew Hardwar e WizardO
threetimes. 68= I>B: I=: U!DJC9 ) >06GIV6EDHEH JE ;DAADL HI:EH

1=:C I=: U!DJC9 ):L #6GOGOY:>H 9>HEAG6N:9 H:A:81 U)D CDI I=>H I>B:V

*Cl=H:8DIC®GDC=U!DJIL:A #6GILESO6 GION 1B8$ CH EBAR; IL6BIDB6I>86AANV
6C9O 8A>8@ U):MIV
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1>CODAH >AAGCNDI<6PBEFIGC>KE6@DN::C:HI7IN>8GDHBOSI: 8D BBIL€®I
NDJ HIDE I=: >CHI6AA6I>DC A>8@ U DCI>CJ: CNL6NYV

1="OND3I6K>C>H=1RDJILY #6GCGILECSO6BAVBI@®C>HEG=66CDIE>®6G9
L>EMEE3D 1 >ANAGID|IPtreeL>06IGOMEAI<CGELCI@AADILEH;D®8E>06G9
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$NDIJIH1>CODAHBCOME . G>EGD.7 A~ BHIBBHCE<H . GEPABG>KILEGH IBD:;NDJIG
EGD7BBFI67I<DODAKGCCHDNECSBGDHIHTWD H Gdeb&isys 0: GH>D;CHAHG >K: G
EGADKEGH>DC L>EPUDA@® I I=E?2GCE B68=:8l@x6K:GHDDLCOHG>KDE6K:
TNADD@g€€ Y :16>6HD/I=:U+ GD E: G*e:94DluEhsesys > C:\Windows\System32\drivers D
<:N=;3>MKEGHBDE€:9G>K: I >ACA : 9 D> C HSérice Pack 3 [http://www .microsoft.comtownloads/
details.aspx?Familyld=68C48DAD-BC34-40BE-8D85-6BB4F56F50] $;NDIDCDL6CH:GK>868@ND 86 CGN
>SCHI6ADR B &M SCHIBIHDBIH:GBK=6EGD7A:BIH==DI;bEMUl:GG:HDAK:9

JE<GG6ODCEK>*HB8@. =:8DC;><JCGIGIABDIANGCGE:CI=H:GEBDBG>KG@IDICHI6AA:9
EGDE:GAN

i 1'GCHIBKACEK=NBJIJDDND BOGBEWM: K>§6C6<6GOMEBIGU+DGTH '+. V
A>NDHA=DHAOLD*( EDGIEFHDBB6GDGCHB=:.."' +DGIE6G:CI6;HIEH:H26B:NDJ

L>MNAI=C6BDJ=EDGI<U *( VDG *( V $NDMEGIGU+DADPAJIK>8:ANHDEI=DJIA9
H:: 6C :CIGN ;DG I=: +DADAJ ?G@ BDIDG 8DCIGDAA:G
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Windows XP device manager showing the Pololu Jrk 21v3 Motor
Controller

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

-DBHD;ILESALAOGAABDCC:8IID=>>@=*G EDGUIB7:6NDQC::9D8=6Cl<:: *( EDGI
CIJB76EH>«M:PIGC 9:K>BIDIG6EMHDH>IG<:K>§6C6<:G>CE=-EGDE:&I6ADE
I=:*( EDGCYA>E@ 9K6CB8:BRIVDC=U +DGIlIl >C kNG DB->9k 6 A6 8=6 Cl<::

*( EDGI 6HH><C:9 ID NDJG 9:K>8:
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3.b. Input Options

The Input tab of the Jrk Configuration Utility

.=lInput 16DI="FB@C;><JGIGIABDR |6 CIHMOESDIL=;::97618 @H | 88 CHHI=>TGEG@
6BDIBGH;::976B @ HBHB | : G CHBINAING BB B DC > 106 H*F B E D G | b€ I38:Gl:= Glnput
modes

P Serial >C9>86BH? G@I Mithtget H: | | 5DOk<6H : G>6 A G ;68-6&>GI1IGAED DB G=:
. A:K:A H:G>6A EDGI D; I=: ?2G @ectdhld: MEA6>C:9 >C 9:16>A >C

P Analogvoltage >BH:O=: € G C6 AMA @RI GIRIGHIEDI:CI>DBDICG:8M:H,2 A>C:
>HH:ILH: I=16GI H><B6KDA O DC="A+EDGG  HBEPECEHKIGAD; 6CH><B 6K\ A
D; O 8DGG:EDC9H ID 6C >CEJI K6AJ: D;

P Pulsewidth >BIH:9=:C=HNHBPHY :8DCIGDMRALSID9><HIAHHGH=DBIIEJII
7TNG69>D 8DCIEEBAR:GHIGIX 2 A>SCGC=>ICEBDI9I=>CHEI6 AIH=1L>9 D5
I=BDHI:8:EJAHMGCGC>DH [H!DGM 6B E6E:J AlH>9 B [HBDG G HE®ECHJIGAJ:
D; =>HCEIC | : G688 EIFAHGE B ID [HBI6;G:FJ:ZT8N::C6C9 #0O.=:
?A@PAPEAR9GIE>CEIBAI>E68:8:>KOMBABEPABHBGGDECOL > AAC : Glélnput
invalid :GGD&XD:BIDA@=6C BHL>I=DE96IPLXCEKNGAI-:KDAIBDg==><EJAH:H
BJHI 7: 7:1L::CO0 6C9

0:GH>DDjJ=;>GBLAEFE%GC® 6CPh=%GCG@® 8DCIBYAOK>M-64BEGDK:H
1= G:A>6 DAPlUNewidth >CEJZ:JEQ9631G:8DBB:CO®RK>8HEC6GA>:G
i >GBLEGGHCDE? >GC8 AJRALK> HH>EE: ;D GA<JHI - :Section3.h

;DG JE<G69: >C;DGB6I>DC
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Input scaling

.=:HB86ADEIBDCH+IEDB:1:GB=DU=G6ECEK6A BGEHDarget KEAILH>®D=1:GBPL:
DJIED|II=ZHNHI:B: E6G 6B Matitiim 6 Ciinimnum H=D JAB :IDI=.B6M>B688>C>BJB
EDHHKRGAD H=>CEQUIK>8=:H.>AAH 86 ADPB=target K6 AHHB:8>>X90GC ><BDAIBLTGC
>SCEUK>8>HE8A:6GANCC9I | EOAI > HIBEH D N HIE 6 @aB NeuBaiMax 6 CNeutralMin

6 GEGDK>QG N9 CEZIL: NeutralMax 6 CNeutralMin L>AMAH86ADF C:JIB6EAKE:8>>€=9
G>8PDAIBCI>C<ILE:JIB6AIDH:9>;G:EAADRDEJ9:@EOD CL¥>SHHE :8>BAAG 67 A :
>CE E: 8D CIBDAS | = > C EAJI6 KI=HG 6 CHKE : 8 >7 N:=9AbsoluteMax 6 CAbsoluteMin E6G6B:1:GH
6 Mhput disconnect: G GID>@AB 8JIB B D C K: C 3 =Crertinput direction D E | >OHG D K>9A98+ > H
DEI>DC ID HL>18= I=: EDH>I>K: 6C9 C:<6I>K: >CEJI 9>G:8I>DCH

A>8@Q=CXIIB6G7:N'96G CRAADIBH ACBAIDA:9:1:GB>6JI1DB61>BEIFFARD | DG
I=EGD<GHBAFIJIIHOE>CEIJH: IDIBI>C>BBBM>BSBC:JIE®OA>IGOEBEK:HIJAI>C<
K6ALHXAG:8DGI9I9RA:6GCGCHEL: JIEDA>FIKEMIBEDGDAED HANH INBDB6NC8=:8@

U HNBB:IG>8V ID 6JIDB6I>86AAN 8:Cl:G I=: C:JIG6A K6AJ:H 7:IL::C B>C>BJE

Input analog to digital conversion

$GCH6MBMII=6C6AMR<<BBBK: EHECBRANDHAE: 88 JIJB7D&@ C6 ABBEINBH : G6<:
ID<:1=6@8=*=3%$ BNBA=>B=1:GBAEHG:8>6CHE: ®;|=6C6 ADX><>8PEAK:GH>DCH
>CO9>8%6aD:QHIE . G=MB::9@PN=IDPJ|=L>CI9DHGDKBEBISGCPIB=:C=6C6AD<
H6BEA>C< |I6@:H BDG: I>B: I=6C I=: HE:8>;>:9 +$ E:G>D9

- A: 81| *€Detectdisconnecwvith AUX DE | >0BC>KG6CMI GBI IIGOAADERPADD: | : &= 2
E>T:8DB9HH8DCCGRIBOGCO6 AKMDAIBEERIK>BEH =DADD .=>HEI>EHCI:CODG
JH>GCO6AKDAIBEERIDIOL>IEGEDI:CI>DBEC.G:8t102::C2 6C2GDJLCHOAd=DEI|I>=IHC
H:A:81=9?A.@® EAG>D99G6UAN2 E>EDK:G>; N=>80=GtHIPABHO H><GBA $]=:
A>C: 9D:H CDI G:HED @uttdiscovhect83 0D G=L>AA D88JG

Serial interface

.=>H6C6AADLH:GEPAIH?2CO :8DC;><IG8AIHNECS N>MFBIB66:CIC67A>C<
DG@>HB67A>CINI;:DGABAD BB6C gHDeviceNumberH: 1 I1>0KH:;lA:QH>C<?A@I1BI=:G
9:K>8&:B96>HN 838®>C >XJGEIP=Dieout HE : 8 >;>9H G 6 IZ:.DICG = > &Serial timeout
:GGDG L>AAPBPEBUIGD;6 . 9>H67A:H I=: H:G>6A I>B:DJI ;:61JG:

'DBD®@:I6 DAHH:G>6AG;6E:8>OMAN:8I=6EEGDBG 9D HMN H IHBSection
4.a
Manually set target (serial mode only)

.=>H:8I>HCGDK>D@7I<<8CE& HINHIIBH=DH>EC CEY:IK>8= target B6 N :
HE:8>;>:9 9>G:8IAN L>I=1=: H8GDAA76G DG CJB:G>86A >CEJI
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3.c.Feedback Options

The Feedback tab of the Jrk Configuration Utility

.= Feedback 16 D|=2GE®DC;><JGIGIABDE | GDRBHIG:BDCABJIIED]I=8DCIIGWDIAI: B
$:1=>+H 81>MHA D E8SG & N> <UGK 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:

PNone >C9>86&I6H9768@P=+%$ 86 A8JABGSDH6 73T 9 >BD 9 1 =dutycycletarget > H
:FJa Barget X >CHID6MR>C=<G:HDAHS$ 86A8IAHA>E:ECHGBAIG6GD; L>AA
SDGG . HEBCH=BD IDIAVE::DGCGL6GI>AG6@CHDCGDL:KIe?GHIEAG;DGBH
6AA D; >IH 86A8JA6I>DCH DC8: E:G U+$ E:G>D9V

P Analog voltage >HH:D=: @ G C6 AXIDA 18D JGRBIGBHBEDI:CI>DBDICG:8M:HB! E>C
>C9>86IEBH>DIBDJIIEIJH><B6KDA 0 8DGG:HERD,COHER@AD; 6COH><C6A
A:K:ADBDGG:HEDC9H ID 6 ;::9768@ K6AJ: D;

P Frequency(digital) >BIH:9>1HE::9 B:6HIG>B=k: C:CBJABBKE6EEGDEDGI=DC6 A
HE:D®|=DJIER+6HIJI&H6I68=DB:IHGBEM6BEAO®EI|>BG A6 @ HEBBD&GHJIG>C<
I=GDI6DAHADB>H@:CIB7DEJIJAKXR :H8IDXT=1 E>TIGC=>E€&=$ E:GC>MHH :OH

6B:6HIJG:BICH::P=-QO G>K=BD I DG L 65%target I=;::976B@AIH n
L=_@G@>H=CJIJB7DEIJAHBER=COG>K=BPIDG:K:GH;::976REAIH n ->C8:
I=;::976R@ABJIJHA:7:1L::C6C9 I=?EB®B8:6HJBIBDHI EJAHE:K$ E:G>D9

.=>H 6AADLH ;DG 6 B6M>BJB ;G:F@#0O8IN> D & BB G B M09 : BN

Feedback scaling

.=:H86ADEIBCH+>@DB:1:GB=DU=:G6L::976K@&A B 6H BcaledfeedbackK 6 AJLH>8 =
6G2CIl:CPDRA:6G:EG:H: M BH+DICEDI=HNHI:8:E6 G 6B Ma@tim6 CMinimum H=DJA9
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7:H:ID=B6M>B@BB>C>BEBHHKGAD H=DJIIED+:H:>AA8D C K : G3c8ledfeedback
6C9 G:HE:8I$K=AN9768 @ KI=HG 6 CKE : 8 >7N:9AbsoluteMax 6 CAbsolute

Min E 6 G 6 B : 6F€edbaclkdisconnect: G GID>@AB 8 JB B D C K : C 3 =CrBert feedbacldirection DEI>D C
SHEGDK>9A983+>DEI>0E9>G:8DEDI>D=GNDUDJAS @86 £P H >0 8 KJ:6@ ANMG H

K6ADH

9:8G:6H>C<

11:9768@ K6AJ:

A>8@=CXI1B6G7:N'96G CRAA DISH ACAIDA:9:1:GB>6J:1DB61>BBIAFARD I DG
I=EGD<IGH6BAFIIHOEEDJIIEOBDKI®D IBI>C>BAIBB6M>B8BB=-G: HIAKELEHKA
G:8DG9:9

Input analog to digital conversion

$PGCEMBMOVI=6C6ADR<BBEK: ETHLAANMDHIE:8bR8IJB7D@ C 6 ABBEIABHK : G6<:
ID<:1=6@=% 8NBA=>8=1:GB>ECHG:8>6ICBHE: D;|=6C6AD¥><>8PAK:GH>DCH
>CO9>86DQOSE:G=DMB::9@BN=I1DPI=L>CODHGDKBEBIBGCHIB=:C=6C6AD<

HE6BEA>C< I6@:H BDG:

I>B:

I=6C |=:

HE:8>;>:9 +$ E:G>D9

- A: 81 »€Detectdisconnecwwith AUX DE | >6BC>K6CMIGH I JIGEEAADETRAA®D:|1:8&lj=1
E>T.8DBAMHSDCCGRIBB CO6 XMAIBEEUIK>BE=DAGD:® .=>BIEI>HTI|:CODSH:
>6CO6AXKDAIGLI76B@MIL>IGEDI:CI>DBEDCG:8t12::CG2 6C9GDJILCHA=DEI>IHC
H:A:8I=?GC. @ EAG>D99GEUAN2 E>EDK:G>; N=>B80=GLtHIABHO H><GBA $=:
A>C: 9D:H CDI G:HEDEeedbadk diddonBdcted GH:G L>AA D88JIG

3.d.PIDO

ptions

.=PID 167 D;

7 Pokolu Ik Confguration Lkility
File Edit Window Help
Coreciedto: |m0000564 =/
[Firrrevemns wersion 10 .

Tarpet 2756

Scaled Feecback: 2014

Motor | Emom |

Iintegral Coeflicient
0

iput | Fesdback | FID
Proposrtonal Coefficient

= 1.75000
2 B 3
2 2

FID pariced . 10
FeegWivz: 1000

Famat rbagral when proporional berm sxoissdy mas duly cycle
Fesdback dead zone: |1 =

Hop Maobor

PID peviod count
PID penod ecesced Mo

= [.DDDDD

A oo

25T
Ermors

o Shop mabor

o P

= QD000

The PID tab of the Jrk Configuration Utility

?G@ 8DC;><JG6I1>DC JI>A>IN 8DCIGDAH

8:CIG6A 86A8JAC
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duty cycle taget Proportional coefficient ¥rror
Integral coefficient ¥htegral
Derivative coefficient ‘erivative

=i>Cll:<a®BBEJB=HID;|=: G GCDIGEAAS 8NSAGEO=9:CG>KEIHKBIGCGGCEEDG
B>CIHEG:K>DBEDG: GGOE>MHM-9>;G:CBI=H86A:PD768@P=16GI:GGCGMHB6A:9
;1:9768I@G| 68H=+$8D;>8>0HE:8>6¥HSC|: KEGAI>K>PNIEDLIGILD. =:
EGDED GICD G BID;k8>86lE€I6 KK6AJEDB ID 6COCKG6AQ7DK: 86C
7:6EEGDM:BBH>L .D<:I=8ADMBHGDMIBRIAH>GEAINH=CIB7>GIB7DM
6;11G:FJGA>6ECB=7:HHDHHCIYR:G6IIBGCDB>C&MEDBEIB®=86H:]=>CIl:<G6A
8D;>8>1€IG6Cx1=9:CDB>CHDIG6AADN |I=>HIBDGH:;BACH>CE>CI|:<GbLA
JHIJ6AAN BIB=1A0051=: :GGDG DG 9:G>K61>K:

.=:PID period 86 C:69? JHI:QLt=> I G66:IL=>8=2CGA CHC D 6 ABA> I3I6 ASJAGDIDCH
I=60=><=xHE:GADISAHILIBD GtADBABC <>Cl< <6308 ><0::& >K6HBK6II=:I LD
8DGG:HEDC9>C< +$ 8DCHIBCIH B><=| C::9 ID 7: 69?2JHI1:9 L=:C:K:G I=: +$%

Preventing integral wind-up

.=G.DEI>PGHGDK>D@>B>IXX: L6668 JEA,8HM=JC8DCIGHBMDADH=>CI:<GG6A
L=:C=;::976B@H>FBBEDGO6G6AAD ::IE: G GHBX% AAA>BI><=BbEE;BDGU6BEIA=:C
I=16GI>18=6C<PI><8@RA:DN E | >>OHz integral limit 6 K6 AJG D BI D | =6H >B EAANB P H
B6<C>ID9=>Cl:<I6lA=6lI=B6M>BKBAD;I=>CI|:<IGEGB6C:8DBEJ6H=>CI:<G6A
8D;?8>IXBIBR>CI:</CEBFI=>H:GNBGADABEGI®:9 B6M>BUBB8INSA=>CI:dGGR
L>AA =6K: 61 BDHI ;68K: G0l IHB ®AAN: 8N8A:

CDI=DE&I>Z6AQAH"H>CI|:<I®6AHD L=:C=EGDEDQISBMEB8ASHB6M>BIBIBNSA:
E6G6B!/IDGM6BEA=DOEI>HCA:8Il9C=EGDEDGID;BEB8EAEII 6CB=B6M>BIBIN
8N8A: >H I=: >Cl:<G6A L>AA GHG L=6C:K:G I=: :GGDG >H A6G

99> |>D CHactbaclideadzone DE ISHD @ 9 JISINSBISGIDD : GG . HIEHCI:dG6B: K =G
B6<C>DP=:GCGGIHBO6AAGE CHBDJCA>HUH:; JABEG ::K: ClEXI DGDBG > K=C &=":
I6GPH:GBADIBEH 86 A:P768@;::9768@DDCH:HNHI:GDb@>H=HNHI|,.BDHB>BEAN
G>9P€CO<DI=9:60DMC&&C=9:6DDA=9JIBNBACYCI|:<ICG68AB 60 CIT | b=A
B6<C>1J9: D; I=: :ieeD&>HI & .68 H:
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3.e.Motor Options

E Pokohs M ConBguration tility b ]
File Edt Window Help

Coeciedto: [m0000544 | Tapet 24 PiDpmiodoord PSS Scomisr
Fimvears venicn: 10 | ScedFeedback 213 PDpwodwcesded Mo Eron 0000 Do

% AT
AP0

s,
iput | Feedback [ FID_ | Metor | B |
PWM irscuency. [20kHe -

et moter desctiony | (Delnct Meter Dimction |

Amymmeing

Forwand  Reverss
Moo duty cycie 20] 5 (500 means 100%)
Ma acosleration: 600 (600 mears o md)
Eirmbon duration fma) |0
M et (&) 2T e [ 0000 resana g el
Cumrent calbration: |37
M deity Spcla whils leedback is ol of range: B0 = [B00 mesans 100°5)

Wéhen motor is off @ Brake
Coast

The Motor tab of the Jrk Configuration Utility

.=:Motor 16D |=7?G® C;><JGI6IASME | GEPAUM [http://en.wikipedia.org/wiki/ Pulse-width_modulation]
H><C6A 6EEA>:93508IAJBTIDGAA A>B>IH 1=61 &Gy dyficGdyet:|TWUty-cyCleBDCK:GI>C<

=2 GH@MW 9 J I 8IN 8-AG 61G 6 Cx;: 1D L=:G: >HIAGAK:6€E69 >HABGLGBGBDGL6GI9V
6COG . K.:BHDWASD CH>ILIIEIHB86 A: P76 R@AJHIBD=6U=:C=9JIBINSBAEDH>1=K:
BDIBDIE>(CE9>G:8I>BIC8G: IGHHB6 A D 7680 : ;6 JAIARGL6GI9 B:6CBDIDAIEJI

0$)6C9 0 L=>AJACAK:GH: B:6CH 06C9 0%)1=:@=:8 @l =nvert motor
direction DE | >HDLG | 8I=HD:: ; >C>HD=-GHARGL6G9 B:6CH 06C9 0$)L=>AIAA
G:K:GH: B:6CH 0B) 6C9

Detect motor direction

.D6JIDB6I>B6AANI=IGBDIDBCK: ®IGDBA>8@ :§DIDGG:8I1>3FCEM>AA:BEI
IDOG>IK:BDIDCI&E<G69)6BAGE: OH PRINSACI>HI6GIBIDK6HB:6HIGND=:::9768 @
(@HJIGDBDC;><.16768MG G 78I RIGA>8 @K | DDOG=G: HIAIKMAB:6C>C <pAHH
6AKED8DBB:CPOHO9IEADBG6M>BIBIBNS8A:G18JG G 68 :1=Motor drive error Feedback

disconnect 6 CMax. currentexceeded: GGDOFHU C67BCHA6I18=DWV=6BCHDI|:CI96BAN>C<
8DC9>I>DCH :C8DJCI:G:9 9JG>C< |I=>H IHIBDI®AA 86IJH: I=: ?G@ ID I1JGC D;

PWM fr equency

.=:?GX@BG6EG6DATDI= @Q#OCo9@#®1( .=: @#®1l( ;G:FJ:CEMIG6HDOB8EEB=IH
tA>B>C61: 6J9>7A: +1( >C9J8:9 BDIDG =JBB>C< L=>8=B6@:H I=>H ;G:FJ:C8
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#DL:K6G><=+1 ;G:FJ:B8ANCHG :6EMML ADHH CHL> 8 A>=CBH IBO @h: @ #O1 (
;G:FJ:C8N 6 7:11:G 8=D>8: ;DG 8:G16>C 6EEA>861>DCH

99>1>DCHA@NOL( ;G:FI:GRANDDE CEOCIGDIABINEGABEGDG68=DG< Q

.=>HMA:86JIHI1>B>E=6G 68| :GPHICHDBI DG >KBE&E@HD=6M:GN=DrA EJAH:>H=:G

ADDG><=6KCD;:8DC=DJIEKDAI6=>AN>B>16IBD&EGDCD DI&EBC XK >C=>8=

EJAH=BIGH=DGI6EEEGDM>BIg4 6ABID;;:8DC=DJIEKDAI6=<:G:;BG: @Q#0O=2C @
KL>IG9JISINSAIHH6C L>AA8I>K=AKEOJIIBINSA;: 7G6Q@L<BI9JIBINSAG:61:G

I=6C L>AA=H6BaHOJI8IN8MA; =2G@ 86CNE>8GIBAMADHIG6CY

| @Q#0O=:;:8>PHBG6A/ABG68IDEGEDIGIIIBINBA:HHE6C L>AA=H6BGHOJIBINS3BA;
7G6@>C< L=>A: 6 9JIN 8N8A: <G:61:G I=6C L>AA 7: 1=: H6B: 6H 6 9JIN

Limits

06G>D3BB6HI . 6EEARS9JIBINBAGBD L=>86C:8DC;><HE&®GC 6D BN LOEBHH>I>K:
9JIN 8N8A: 6C9 G:K:GH: C:<6I>K: 9JIN 8N8A: >; I=: U HNBB:IG>8V DEI>DC

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

Max. acceleration A>Bb4BDJIGI6II=9JIBN8&E6B8=6CAN>-GH>C«B E:G>MGM6 B EA;:
I=:CHBS8S A:GAIHEBDC>CDIF>G:8I60EBIGCERIOBNSAH [|=:C=9JI8IN8AC=:
C:MI +$ E:G>D9 >H A>B>1:9 ID 7: L>I=>C ID

Max.current 86 JH=FH? A @ :6 HIGBDIDG>BIG &GCO9?IHDIIBINSAH : 8: HHBGNBA |
I=HE:8>K$2J=:8JGGKEIEDGIO®IB7;GDBD I|I=61BJAI|>EA=Currentcalibration
IDK:6CJIB7>@ HDC8G:.6HSLGXBEA>7T KBIADELSGIEB.6HIGHAIDGE88IGHI:
8JGRA LB > I8B<A:GHIPIBO>B>D:IF:GU=BIISINSIASAALPBIDHS>AAGBM=B6M>BJB
8JGG:Cl >H :M8::9:9

Brake duration >16 ;:61JG=63BDHIH:; JBA&GBDIDIGH=><= >QAG6IB:B>I=G:FJ:C8N

1 976B@E:B8DCIBMACD::97688@=>DE | >ME :9=2A.@AAIDB6 I >@B6:EAB\D I B 6

9JI8SINSDA: :DIGHE:8>>B%9::DBL>189>G<8I>DOCHDGLEGIIMCK:IHL>I8=608
;DGL6GY9 ID G:K:GH: 6C9 I=: UG:K:GH:V H:l1I>C< G:;:GH ID HL>18=>C< ;GDB

Max. duty cyclewhile feedbackis out of range > @ (D E | 3 DAC> BB H HS&/BNG KDH N H | 7BNE : 9 J 8b=C <
B6M>BIBIBINSIA=:C:K=G::976R@MAIA:NDCB7HDRZIIC>BABB6M>BKBAJ F+>H
86C:JH:9DGVI6BEIMHADIZ SNEIHNH I7. 88xaC PDKI6 AGOCXDE:G6IL=DEPHE6C<:GDJHAN
C:6G 6 A>MHeedbackdisconnectGGDG H=DJA9 7: 9>H67A:9 L=:C I=>H DEI>DC >H JH:¢

When motor is off

1=:d=BDID®;7:86JHACGC GCIDE 9>DBLEME AGCEBIIG;, 8DBB6C9 GGILDEI|>[D3H
I=: HI6I: D; I=: BDIDG 9G>K:G 7G6@: 6C9 7DI=8DCC:81:9 1D ") 6C9 8D

3IDB6C6B>A>B3OQEH>EBDIBOHBORGE6 @HCECRI=BOG-6&BDIODSGH*INDJG
BDIDGHSDCCGAOBENI=PEEDIGI=C<IIEdEGBCEZDI=EDL6H>>ANGCH:C=DAS:
ILDBDIMAG69BI<: |1 6:GOGEDIGI=M<IIERE66Kk6B0H=D LA IB=<C>;BBBAISNK >C<
G:H>HI6C8: L=>A: I=: A:69H 6G: H=DGI1:9 ID<:I=:G

Sl %G@X +1(HI=BDIMGIEJIHL::€G>KECKG 6 @QHBYIJIRNSR;0:GOH=H6B6H
7TG6@>C<
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.=:%G@&® +1(HI=BDIDAIEJIHL::€9G>Ke@B<D6HIEHBSIIBINSAO:GMH=H6BGH
8D6HI>C<

3.f. Err or Response Options

BT Potolu bk Conbguration Liility
File Edit Window Help

Corrmcind fa :m - Target 23 PID parod count L el " Siop molor " J\'.I'AA-..I'
[S——T Scaled Feeckack: 3971 PiD pedod excesded: Mo [y - R it
- e
iput_| Fesdback | FiD_ | Motor | Emoms \"‘h
Curmerily
Bt mossic Emor Semng sopping moloe?  Qiccumence count
D000 HAvenling command @ [Ensbled and lsiched
D002 Nao poswer Enabded Enablad and latohed
D004 Wolor diver emor Enabled Enabled and labched
D002 Input invalkd @ [Enabled Enabled and labched
D010 Input disconnact a Enabled
Feadbiack dscorrsct Enatiad
Enabled

The Errors tab of the Jrk Configuration Utility

.=:GEGH: K:GGAD-HHEHIDE?GEDBG>KBRIDOGC;DGB®I1BDDL6:168=GGID GCH
H :Section 4.f

.= ?7GHOWEDDOHY>;G: A GBEGHEDC;><IBB=GGCGHBBHD=G9>;G:€EK6>AB6:TA>C<H

P Disabled .=:7QA@AACD:B GIDGB6 B I DAAGBELEL:=I6:CEGHEHBEIGCGIEEL. 8@ >C<
I=U*88JGBICIBINVAIBC=-8DC;><JEGIGIADMN H>IG<S': | GGIAG<¢B8IJGHB:G>6A
8 D B B 6 &ettion 4.f

PEnabled 1=:0=>BGIBEEIGHPC@ANIEBDIDG1=:A=:GGCGHDIGEFE E: CI=C <
BDIDG 86C G:HI6GI

P Enabled and Latched 1=:Cl=>G GDOEE:IGH? GL@ ANGIG BDIDG6CH:I=: L6>1>C<
DBB6CGGDG=:?7CL@ LOIGC>IK:BDIBES6ICI>KE:8:>EDKD;I=H:GH6KGI
8DBB6C9H .=: BDIDG 86C 6AHD 7: G:HI6GI:9 ;GDB I=: 8DC;><JG6I>DC JI>/

3.9.The Plots Window

.=I+ADUIHCODI=8DC;><JEGICIASBIBIE 66641 968,65 DIB ? GKE8 G D AG\DE> BA :; ID
688 HHHFCODLAB+ADGDIE1>CI9BLC D GA>B@ HBGERAADYHE ASCINIEE &><=|
8DGC:G D; I=: B6AA ID>;CISD LK 6 G > 6 7 3edto®d6&IHGK 6 >5AG 7 A :
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68K6G>8GB>CO:E:CHEB6ADDIH: ;GACKDGM6BEA: GGOEEZ:;GDB ID
7JIDGAA 1JCO768@H I B AHI6APKEBISHB6 AKGAHB I I1IES6CIOY B><=|
EGDK>9: 6 BDG: JH:;JA EADI

.='EAB+DEAS G>D/@HBG6L&DB ID L=:G: G EG:HzGPHKED|=K6G>A7A:W
G6C<=E:G8:CGHCTHEABG=-EABGCARBI?IHIHPIGS6C<H:II>€EkH/DII DB

I=: EADI L>C9DL

N9:;6JIHEABEDRHIGGDIBEE6HH:8DAPHEBDHI:8: K6ADEB=G><60b=DA9:G
K6ADHE=A:;1=:1>BH86AI=EAB6C:H=DGIIE>C=<.>B:HH:II>60I<:7DII DBl =:
L>C9DL

.= 8DADGB8KE6GCG>BCA<SGOHEGCT:H:A:81INODI7BA>8PELEKDAD/®@: MD=K6G>H7A:W
C6B:

68= K6G>67A: 86C 7: >C9:E:C9:CIAN H=DLC DG =>99H Jd6BC< I=: 8=:8@7DN

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

n Podalu Irk Configuration Litility - Plots of Varisbles w. Teme =|E & |

= 4085 L2

-5000 4000 -3000 -2000 1000 o]

Tima (rea)

[ fun | Regesr 100 =1-1100 = Tme@):[5 =

3.h.Upgrading Firmwar e
.= ?G@ =6H ;>:A9 JE<G69:67A: ;>GBL6G: I=61 86C 7: :6H>AN JE961:9 L>I=7
3DJB6M®:1:GB*€:K:GHBDDND JGHIMWE BLERG JC Cb=C&D C; ><J G b4 ABdgtion 3.a

8DCC:3D6CGEADD @ P> GBLKGGHCGDE7LE> 8B >HE AGIDEEAGBDGT:A&DL
I=: U DCC:81:9 IDV 9GDE9DLC 7DM
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0:GH>DQ|=;>GBLEAOG%GC@E 6C%G@®& 8DCI®FCE>MABEGDK:H
G:A>6 D3 ARUISEwWIdth >CERID9:=:JE96KB:8DBB:CD®K>8H6EC6GA>:G
:>GBL6G: K:GH>PC8B8JIB¥C&E 6AA 9:K>8:H H=>EE:9 7:;DG: J<JHI

.D JE<G69: NDXGPIGGGW ;DAADL I=:H: HI:EH

-6KE=H:II>BKHEP B DPGI@E>IGU-6 K I>CAHPRE IS 1>AB:CIABDNDIG
H:lI>C<H L>AA 7: G:H:I ID 9:;6JA1 K6AJ:H 9JG>C< I=: ;>GBL6G: JE<G69:

DLCADG6Y9 I=: A6l:HI K:GH>DC D; I=: ;>GBL6G: ;DG NDJG BDIDG 8DCIGDA
Z Firmware version 1.3 for the Jrk 21v3 (umc01la) [http:/www .pololu.com/file/download/
umcOla_v1.3.pgm?file_id=0J223] @ E<B T G:A:6H:9 J<

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

DCCNDPG@@BESDBEJIGIE CXCIODLH>CODOCH DBE>CIORHH>@< 867A:

,JCI=+DADAG@C;><JG6+ADEN=CHDCAON?GED CC:3DND B®BEJIG
8DC;><JGICIABDIEAIDBG | >88HAARI$ )| = BGCBIAI>ERNIDHL C:BIND B®BEJI: G
NDJ L>AA =6K: ID JH: I=: U DCC:81:9 IDV 9GDE9DLC 7DM ID H:A:8l L=>8= 7?

$C=1>MB:CH:AWBIE<GHBOGBL6G3RY.>AMAGB:HH®H @NDINDGGHJIGIDJ
L6CIDEGD88A>3@®.=:?7CGeLHOP>HSDCCHSEDBD B®BEJIJIGOB:6EEBIBG : L
9:K>8: 86AA:9 U+DADAJ JB8 6 DDIAD69:GVY DG U+DADAJ JB8 6 DDIADG69:
Z Windows 7 and \sta: |1=: 9G>K:G ;DG I=: 7TDDIADG69:G L>AA 6JIDB6I>86AAN 7: >(

Z Windows XP: ;DAADL HI:EBection;3abB <:| I=: 9G>K:G LDG@>C<
*C8t=7DDIAM G XF6:GEE DE>GANGIAAO®:!C H=DJARPA>C @GIDI 7-AB6G |

7:6E611:6C9=:Gt=DJABCCIGDNG-7DDIADGB=G +D G Il '+. VA>BIINDJG
S8DBEJW:GK>8: (6C6<:G

"DIDI=.L>CI9D:IAUI>GCBUEGGC69I=BI=%C@C;><IJG/6+ADBN: C: A>3 @:

U GDLH:RV 7J1IDC 6C9 H:A:81 I=: ;>GBL6G: ;>A: NDJ 9DLCADG69:9
-A:8+:*( EDBDGG:HEIDGI>DI<IADBYDA@D CA/CLE>8% EDEDH:A:8D
ID I=: :K>8: (6C6<:G 6C9 ADD@ >C I=: U+DGIH *( '+.V H:8I>DC

A>83@QU+GD<GHIBMO L >AMA6B:HHBES.GCNOKB=-6ND PGHEZ>W B L6 &7 D UDY :
:G6H:9 6C9 6H@>C< NDJ >; NDJ 6G: HJ&: NDJ L6CI ID EGD8::9 8A>8@ 3

$IL>AB@6;.LH:8DCRGE6H=?CG@OMLCHII>GBL6GADGBY:C:L;>GBLDBGGnot
disconnect the jrk during the upgrade.

*C8lIl=JE<GBHEDBEAIA!I>GBLE<GOA=COIDEARADH?G@®ARAAHSD CGO®EI
NDBEBEIDCGCH<66CIL>FCAGEEBIEGO6H ;DG I=GHBCACLWERI<=ETNDJIG
8DBEJI=GDADRVYGMC ;><JG6FIARENSACCIRI =:8@;;>GBLEGG HEC DE76E 9
B6@: HIJG: I=61 >] CDL >C9>86I1:H I=: A61:HI K:GH>DC D; I=: ;>GBL6G:

$NDGJIEXCED D7 AIBH6CXG B LBE< G €A : @dhtact usihttp://www .pololu.com/contact] ; DEHH>H 16 C 8 :
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4. Using the Serial Interface
4.a.Serial Modes

=?CG@®HG9>;G:HBIG>6A G ;68GHEGHRX 6CX A>C.H?EB@E:CONITHT=:2
A>G1=2C@CE :G>6RID91=,2 A>B6TC:JH:IDG:8:xKOC >CK:GI:$ 0 H:GZEAH
Sectiondb $1=?CG@EDIE:G>CEREDI9>B6CDG:8:W:IHG2 7:86JIH:A>CEHH: DG
6COAKDAIBEIAE=IB=6HIG:B:EDCIARGIEDIBHLIK>GHGGEDMEBSDBEJI:G
>>PHDCC: 86 *C:DJl=:HEDGIBH6 AA=8ommandPort 6 CB=DI|=>@6 A A=3TL port

3DB6C:I:GBPLC*( EDGIB7:BH:HEDGINADD @DNIXBOBEJ: KX>§6C6<:G
Section3.a;DG >C;DGB6I1>DC

.=: ?G@ 86C 7: 8DC;><JG:9ID 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 | |
| |

L 4

Pt T L Ree—X
| | made:
| | _USEDualPort |

The USB Dual Port serial mode.

$C=BD9I=:DBB6GDGET:JH:ITH:CBDBB6COH? B@G:8: KHED,GH®=:76J9
G6NDH:PCIDIGGB>EGR<GHSRDE:.C*€.DBB6GDSHGG:A:K6.CI +DB6T:JH:9
IDH:CANITHTI=.2 A>GC > It=GCG@® CEC:G>6ARDIG:8:¥W:IIHT=,2 A>C=:76J861:
NDR:*»GCIDIJGB>EGR<GHRDE:CP€.<' +DGII:GBAETHICGE6IH:ODG:8:6IC.BH:C9

ITNITHC2 6C92 .=>6IAAMNIDHB® BE JIDED CIIGDPA@ B >BJAIG6CIBIFHANCO92 A>C:H

6H 6 <:C:G6A EJGEDH: H:G>6A EDGI I=61 86C 8DBBJC>861: L>I= DI=:G INE:H

USB Chained

Serial device using
Host PC Pololu USE device Pololu protocol

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

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

'

$C=>BD91=:DBB6GDEGBH:ID/'DIIGC6CHRHI=2 A>ECH :CBDBB6CRH?GC.@:
?CGHBVWHEDIOH=BIBEDBB6CSAAH:AD=: DBB6GDGILCDI=.2 A>®:;l=>CERBD9>H
H:GYNAGE8:>R1I=,2 A>C>AAH:dD=:DBB6GDGIL>LMDN1:>ClI:GEGBIDBB6CH9
TNITHN=2G.@: 76 JB6NDH:*CDIJGB>KGEB<IGGEME:C*.DBB6GDGII:GBXE:H
76JG6IH:BDG:8:>BCHBI:CONIHC2 6C92 .=:.." +DGKDIH:9=>BID96AADBHHC<A:

*( EDGI DC NDJG 8DBEJI:G ID 8DCIGDA BJAI>EA: ?G@H DG 6 ?G@ 6C9 DI=
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UART
Host PC Fololu USE device Microcontroller
Command command :
Port processin |

(not used) | M

|
L mode: UART [
The UART serial mode.

1

|

i F Y
TTL Port | | L.@_p@

|

|

|
$C=BD91=.26C92 A>BGIZ:JH:IDH:CRIDBB6CAH?G@ S : 8: XK HE D;GHD:BI CN
7TNIG:8:>RC2 L>AAH:GD=:DBB6GDODGEFUINItHCGDIB:DBB6GDGFrAA~<CDG:9
.=:.." +DGKEDIH:9=:76J86DC26C92 86CI=7TGJIDB6I>B6SBATMN="C@:®
M 7NE=B:8:>BC2 DG86T:H:IDG;>MKSAGI=:6®]>B:=>BID9>BCAKG6>A6GT A=
>SCEBD9>H:G>6ABIDISAANDDHBD CIGD S GCH:CNIIBBH: GEGA <BGBS8DBEJI:G
JH>C< 6 B>8GD8DCIGDAA:G DG DI=:G .." H:G>6A 9:K>8:

4.b.TTL Serial

$1=2C@CE :.G>6BEBID9I=:CIH:GS6A: AKL:C2 86G:8: ¥WN:IILH:@DCC:8AD<>8 A:K:A
ID SODG..'VCDC >CK:GHBACSBSANIHHACD=0a;2 86Z:8DBB6CRH?G @

DEGG7>IBIECHR6IIIE?CGE®HIBDECO68DBEIJ>@/- EDQOQIE:C9BDQC<>8=G>6A

(D9: I=: ?G%®ectiohl4aC .=: KDAI6<: DC I=: ,2 E>C HHDIQA® KD JAD TB®DIM8::9

= ?7CEGDKAD <8 ALIKOAH:GDBLPEDC IH: GEBGEACHABER .=:7NIHHTIN=2? Qa2
86C.:G:HEDICBDBB6CHME : FJ>KI; D GBBEXEDCET7 > IHGIGCHIB 6 I E2?2G@ :8: >KG DB
68DBEJEG EDGCE6HHD>@KE:C9DC<>8=GX®OI1="CG@GNDIGICWI:G:H1:9
G:8:>K>C< .." H:G>6A 7NI:H ;GDB I=: ?G@ NDJ 86C A:6K: I=: .2 A>C: 9>H8D

.=:H:G>€&A: G »@Bynchonous B:6C>IG8lI=H:C98GC&:8:>K6:8C9:E:CIAXBIANMH:G>6A
7>IFHNC8=GD.CIHIIE >BAXK6>ABHAGILBB9IMBEGAALNO, HDB6CB>8GD8DCIGDAA:GH
HNC8=GDCDJH H:G>6A DJIEJI 86C 6AHD 7: U7>1 76C<:9V 7N 6 HI6C96G9 9>

=961, GBAHI6IB>IBPICHIDEL>ICEEG6GEEN B IMMEG:EBNIL .=:9>6<@6MDL
9:E>8IH 6 INE>86A 6HNC8=GDCDJH CDC >CK:GI1:9 .." H:G>6A 7NI:

LSB MSB
. 10011010

ov LI UL

7 N o o
start bit stop bit

Diagram of a non-inverted TTL serial byte.

CDC >CK:GH:GABGLEG6H9:;6JLIDC 68HPHD:;=><=1G6CHBANIZT9<>CHEH>C<A:
ADUHIBSIMDAADINEG 7>HI=7NIA:6HI H><T>'->86X3'MDI<k>PAHIG6CHBHI: 9
=><B68HBCAD<BEACGHGE6CHBHADR0 L=>&H=N=3BGPBEPEA:;:GIGBACDC >CK:GI:9V
H:G>8ANPIPHGB>COBNUYHIDEINV=>H-A>ED>EX<SDGIA:6BIC7>II>B::86JH68=
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TNIG:FI6E 18I 96 1B>I16HICOHIDEI68ZNIN6 @ :H >I>BIBG6CHBD=I;6 HIEEDIHH>7 A
96IB6FPCNIEHE:8DXHE=76JC69>K>BNAC | I=2CGBE6M>BIBIC6D:; T>EHG
H:8DCSB6M>BAB6A>O®IBAIL>IEHI6/GEDB>BB:9>60; A8 EG:8: 9-NOKM DR |

>H 7NI:H E:G H:8DC9

1=:C:K8OCC . 8IHKCBGCHB:BNIG>G=-<GDJMHI-6:GICHIGEB8E:K>8:
>HGDEEGANG/ ®EDL:G:K>8>H6. .' H:GEPSALI@AXD E6GIDEABGEGHEL >C<
EDL;GDIBEH:GABEA=>B=6C0H6MIB6B.IJH/N:16 @LE:CIGCEDEKDGE6C?9
DC ID G:H:lI I=: 9:K>8:H

4.c.Command Protocols

3DJ 86C 8DCIGDA I=: ?G@ 7N >HHJ>C< H:G>6A 8DBB6C9H

SNDPGPROERIDI>H: GBI HGX®O>H/ ,. 9:1:&I6JCB6INDBIHBEGHCO=7NI:

OxAA >C 9:8>B6A DC I=: ,2 A>C: HD >1 86C 9:1:81 I=: 76J9 G6Il: 7:;DG: H:

.=:?GHR GSBPBB6EGDIDSPAGANG><=|; (DBIBBIEP> B GIEDLC>:RNH: CI98OBB6C9

E68 @D H>PHHC EXBDBB6TNODAADINTAN6IBNIIHEBDBB6EFI>GBB6CNI:H

6ALGNHK=:B®HHI><C>7>86tCH I=:8B6C,GDB S DGM S M*EG:ML=>86IBNI:H

6ALGANBHK = BOHI><C>7>BC 6 I=86CGDB DGM S M>E:M.=>Bl:6AHG6I

:68= 9616 7NI: 86C DCAN IG6CHB>1 H:K:C 7>IH D; >C;DGB61>DC

.=: ?G@ G:HEDC9H ID ILD HJ7 EGDID8DAH

Compact Protocol

.=>HH=H>BESACBED BDBEB®IEILIEGDIDSPHHEGD ID®HAD JNSND PGG@®=DCAN

9:K>8: 8DCC:81:9 ID NDJG H:G>6A A>C: .=: ?G@ 8DBE68I EGDID8B8DA 8DBB6(
command byte (with MSB set), any necessary data bytes

IDGMG6BEA::L6ADH: I=16GID I==><=KIBA@8 =>: KBHAGADG:HD AJI>®& |

8DBB6C9H L: 8DJA9 H:C9 I=: ;DAADL>C< 7NI: H:FJ:C8:

>C =0xH1, Ox7F

>C 9:82BLIRT

.= 7TNI: M >H6IE:l -OL ,-HDAJI>DC 'DGL6GY9 8DBB6CY9 6C9 I=: 9616 7NI: 8DC(

)Dll=6FE:-:1.66:#><=HDAJ8DPBBO6LOOMDBED|=7>PHL=8DBB6TNI:DG:EG:86 d

HD I=:G: >H CDI 6 DC: ID DC: 8DGG:HEDC9:C8: 7:1L::C 8DBB6C9 7NI:H 6C9 8

Pololu Protocol

.=>HGDIDBDRBREGI>YIA=H:GEGAIDADRPAD IBGI=HGGBPABGH :G&EDCIGDAHHAIGH
ND8686>HN B826@BH>CHAGABEBADIC<IBIGI=HGG&Db L | G D-ARS G M30C<4 >1E0@® A
6CIH>ICG<EBGDIHBNBD BB6 EIEHE > ; 3 BEAAN>GAD | =BDIC ; JH>TI<= 9GK > ®:CG=:
A>C:
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=:+DAESD I DEHDIASAG6CHME> I >®©:8>B6A=;;>GBDBBG6CZNI;DAADAN® :K>8:
JIJB7:861BNI1:=:9:;6JAK>8JIB7: (DG?GCG@ 7J1=>H8DC;><JE6G0BCIDE6C
8=6C<CN?GA@I=A>C=DHW:K>8JB7BGI8=I1HHE:8>9>K®>8JB7688:H+tFHBDBB6C9
I=6DAABARA =+® ADAK>&SHC DGEDBB6CHO.G:B6>TCNC#HL=8DBB6E®S @ Gl:=
H6BGH=8DBEG& DI BOIBARBEAS@IDUDIAAICL>IBC@:8>;G:CB=8DBE&&GDID8DA
8DBB6TCNM=EBDBI6IBNIDIGG8DBB6 @O 6 C9: C Busthaveits mostsignificant bit cleared
=:G:;DG: I=: 8DBB6C9 E68@:| >H

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

IDGMG6BEAL: L6CIDH:1=16GIID D&?A@I1$:K>8IB7:GL: 8DJA9YCIFS;DAADL>C<
7NI: H:FJ:C8:

>C =0xMA, 0x0B, 0x61, OX7F
>C 9:82®pI 97, 127

)DI: I=61 M >H I=: 8DBB6C9 M L>l= >IH BDHI H><C>;>86CI| 7> 8A:6G:9

=:?GCG@HEDDPMHI=—+DABAIDBEGBGD IDBOAMNDIDCDC::9DIJH68DC;><JG61>DC
E6G6B:1:G ID >9:CI>;N L=>8= EGDID8DA NDJ 6G: JH>C<

4.d. Cyclic Redundancy Check (CRC) Eror Detection

'IDB:GIGEEA>8KIXDCN=XEI:<BPFNO6INDICH:C98CE&:8:>BCK: GNBEDGI6GCI
86 I =>H?G@BEI>DUGINE8S>8ICO96EBNALEXSH >BIBESG:8 @ AIJBD G:
GD7JHI 6H >1 86C 9:1:81 :G;GOGCH8I=BI@HIRAIHIB+ &H 6C :MIG6 O:GD 7NI: DG

NBAGEICOBEBNABHI<:C67TAN=:8@=TW<C67AV 8=:8@F¥0IMDC;><JEIGI~ADC

$C, BD9I=?G@E:BECMIGBID7:699:DCIB:CD;K:G3DBB6EB®8@=:BDHI

H><C> 786G IBIJHA:8A:6 3:0O=H: KA 6HI H><T>B38d80:: 7> ;DG=6I
E68@:I=>H 7NI>HC8DA6&628L@ AAC: GHl8trial CRCerror 6C9<CDG8DBB6CO9?G @
O9DnNBt6EE:C9 6 , 7NI: ID I=: 9616 >I IG6CHB>IH >C G:HEDCH: ID H:G>6A 8DE

9:16>888BDDCIDIBN8&=>8JC9BECBNALE@H NDCOHS8DE;=>D8JB:TINDJ
86 C>C®L:6 AD=>C ;DG B&H>WRipedia [http://en.wikipedia.org/wiki/ Cyclic_redundancy_check] .=:
S8DBEJIGIRABOK>BBASNE MR GHK>BHDC UEDANCDM > 8D BGHHG6<ME G:6iH : 9
68DCI>CHIIBBE>IH=: GGANVDI6 G7DIH=-G:B6>C9:GA@& : H L=>8=6CHH:H
6C 7THDANCBHBS6G.: HEADI9BS .- HEG:B6>C9>@:B6>CH-GADL:G>DHl=:,
7Nl: NDJ I68@ DCID I=: :C9 D; NDJG 8DBB6C9 E68@:IH

.=:, >BEA:B:DQ9:?2CG@=:H6B68H=:DCD Q=qik [http://www .pololu.com/catalog/
product/1110] BD I B G C | G DI :; G; & DIB 60 C=TReX [http://www .pololu.com/catalogproduct/
777 BDIBOGCIGHBAHIDGA.>@DG: ;>GIHIBDBEJIGIEDE;DGB:9>AHB|
B6I18I=DGXHG=>8=7>bBGIG6CHB>KI@®H:GA6&E 16 C IBCGRDNG6I1>DC
I=CJB7: >HG> 16+ #DL:KIE7>bBHEIG6 CHBXO4 BHG 9: G

HD L: L>AA LG>I: >I 6H ID 86GGN DJI I=: 8DBEJI6I>DC |

L=, 6A<DG>1=B >H 6H ;DAADLH

4. Using the Serial Interface Page 28 of 41


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
http://www.pololu.com/catalog/product/777

Pololu Jrk USB Motor Controller User's Guide © 2001D201 Pololu Corporation

ME GNHDH @ > | EDANCDPBBGHAHGCZ>CH6GN;>G.IHEIEDANCIXB>>6HG >11:C
6 H0001001

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

1G>N:DJG EDANCDB96RACI6B=HHGKkD=6lI='- DNDEBDANCDHE>GA8IAN
7:ADL I=: '- D; NDJG B:HH6<:

$1=!- DNDJG >SHA><IC96G 2*, I=:, L>IEFB:HHGB:B6C:IB:HH6<:
>: |=:'- D; NDJG , >H 6 A><C:9 JC9:G 6 9D CDI=>C«<

-=>NDJG G>DCU7>$6AA>HNDJIG EDANCHEHBASEEIC9:GCB6HHG<:
7>IH <D 768@ ID HI:E

1=-6HW: DNDBGHH&R®DNDJIG G:HILIGCHBEH :K/GBHNDJIG 7NIL=:C
I6A@>C< ID I=: ?G@ L>I= , :C67A:9

$NDIGKC:K:G8DJCI,;GHY :;DG=>HGD 7 HHDAINGAHBI D B:DBEA>IB6IESH : 6 AMNN :

;DAADIMEBRHADLHE: 86 A8JACEDI®I>>8IDIG--M6BELAL>AAHG6ILD 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)1100000
100

1
shift ---->10001

PO ——
rPO——

PR T
[ N

-D I=: ;JAA 8DBB6C9 E68@:I1 L: LDJA9 {8 OXAL>A7 , :C67A:9 >H

4.e.Motor Contr ol Commands

.=:?G@H: K. 66B8BBB6CDIIGC=BD I D@&CD;6CH:I11E€%6GI1.=:H8DBB6 6 &H

B6>CAN:CODAJH:9CG :G>6ABD97JI=:R6C:JH:9GCNCERD9IDJGEBDI D@ G
D, ;GDB 6 8DBEJI:G

Motor Off

DBEG68| EGRHAMP SDA
+DADAJ E@AA Beibednumber Ox7F
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.=>8IDBBG6ICOANGIE BDIDMG7TNH:II>E<L6>I>D0BB6CSGGCDG=:?GC@ LDOG :HIIGG |
BDIDGI>B:8:>&-:H.6&: BDBB6CO?E@®TC:8DC;><IDEGIF7TG6@MEDo6IH>A=BDIDG
> H; Bection 3.e

Set Target High Resolution

DBE681 EGDID&mALLLT>CHBIBHNHHH

DBE68I1 EGDID&DAtargetNbw 5 bits, target high 7 bits
+DADAJ EGDID®@DW107de@dk@NNbeN10LLLLL, OHHHHHHH
+DADAJ E G DOBA, [Déviceenvhber 0x40 + target low 5 bits, target high 7 bits

L=_G:<l6GH I=: 7>1 CIB7:G ######4"""""
.=>8IDBB6&AN:d6HL6>I1>ODBB6CG GDGC>$SCE@MI>H:G>AANDH:I=: 736G
IDEGCN>I6IAADK6RAJ:H .=:B:6C>k=I16GIO:E:CRDHE=611::9768@9:I="C@ C
Section3.c .=:ADL:G>DH=8DBB6TNIG:EG:H:EADL:G>H=16GIL=>AR=ADL:G>1H
D; I=: 9616 7NI: G:EG:H:Cl I=:<JEE:G 7>IH D; I=:16G
IDGM6BEANDUGCIDH:I=16<G 11D >Z>C608N8DJAOCI;DAADINLC<
H:FJ:C8:

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

#:G>HDBMG6BEMDI=6U>AKAC:GIGH8DGEH EZPRAEH>KEC-CI: UI® A V=64D AISH
9:H>GKXII6G 6C9 6C 6GG6N 86AA:9 H:G>6A NI:H

serialBytes[0] = OxCO + (target & 0x1F); // Command byte holds the lower 5 bits of target.
serialBytes[1] = (target >> 5) & Ox7F; // Data byte holds the upper 7 bits of target.

(6CNBDIBOGCIGBDAA>86DEMCHY9 7> 6GIG:HDA B, NDG6C6H>BERAC@DL:G
G:HDAHIIIDEDBB6CP@ :1I>IGJd6GIND86QO0HI=:-:1.6&I'DL,:HDAJBIDBB6CIH
Al:GCO6INRIDON ARLI=-:1.6&6:H><=HDAJ8DBBOICIAADL:G>DHI=16<GIGALG6NH
O:GIB:C9%CM 7NI;DAADAN®IGIBNI: S L>AGAHIEL:11>5IG46GIID6K6AD:
BJAI>EA>:9 7N I=: 9616 7NI:

Set Target Low Resolution Forward

DBE68I| E GRED hagAitude
+DADAJ E®@AN Deibednumber 0x61, magnitude

.=>8iDBB6&A:d6HL6>I1>DBB6CGGCGMDGC>$CE@TI>H:G>BIAIH16GIDEK6AD;

DG <G:61:G L=>8= >H 9:1:GB>C:9 7N I=: B6<C>1J9: S
$; I=:1::9768@ (D9: >6B=-0OBADE OG=: ;DGBJA6 >H
.66: | YB6<C>1J9:
$; I=:1::9768@ (D9: >H )DC: HE::9 8DCIGDA BD9: 1I1=:C I=: ;DGBJA6 >H
.66:1 YB6<C>1J9:
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.=>Bl:6AHGEGIB6<C>M;9: L>MAI=9JIBINSISGIDIAA HBP:GL6GY9 L=>BB6<C>1J9:
D; O:GD L>AA B6@: |I=: BDIDG HIDE

Set Target Low Resolution Reverse

DBE 68| E CGORED thaghitude
+DADAJ E@AAN Deidednumber 0x60, magnitude

$B6<C>R®:GIB:C=8DBB6XtF I>K6IAE(DID*'G,8DBB6EADK=: L6>I1>DBB6C9

:GGDG 7>1 L>AA 7: H:l HD I=:; 3@E A >6/ACAHO46A33B-DBBBRIDO SHDG:8:>K: 9
*I=:GL3HSBIDBB6ELN:6HL6>1>BBB6CG GMEGC H>$CE@DI:>H: G>HAIEI16G I D6
K6AJ: A:HH I=6C L=>8= >H 9:1:GB>C:9 7N I=: B6<C>1J9: S
$; 1=:1::9768@ (D9: >6B8=0BADEOG=: ;DGBJAG6 >H
.66&:1 X YB6<C>1J9:
$; I=:1::9768@ (D9: >H )DC: HE::9 8DCIGDA BDJ9: I=:C I=: ;DGBJA6 >H
.66&:1 X YB6<C>1J9:
.=>H B:6CH I1=61 6 B6<C>1J9: D; < AADH;: JAA:HEIINY &NBRAGH6G

4.f. Error Reporting Commands

.=:GBCH:K:GGADGEHEBIDE?G@DBGC>KBRIDS:?GI@VWEDDOH9>;G: 03 GB&E
7: 8D C;>8Sekton®B.f

DIDI=:CCODEDBIDEB6GIHIBILD 7HMIGEG6AEDCEB?GC @8 F>IC=DH:O’NI:H
G:EG:HEXGI>8C60E7>H >B:6ClH6IF:GGCDEBI@DEBPE8ICHEECEEAAA:6HI
H><C>7>86CB=;>GHWIG6CHBDCIG>CH |I=:C=8DGG:HEDCIL:CB=DH=:GGDG
7NI:H 6C9 :GGDGH 6G: 6H ;DAADLH

P Bit 0: Awaiting command

$I=>BAH: I=2COLMGC>KBDIDGI>B:8:>K3BBB6IGBA:a6EHHICNK:GH>DC
D]=+-:1.6&6:BDBBG6ICOBRA .- GGGDG-:1.66:BDBB6ELC:H:CGDIB8DC;><JG61>DC
JI>AXGNEBDBEJIHGIGK>GCIDBEB6CGDGCICAIHAG@DC;><IDG:8:80D:BB6C9H
DC2 DGGDIE;2 A>€{=2CG@DC;><IDG:8:80:BB60LRA .=>H GID8B PEHG >6 A
$CEJI BD9: L=:C I=: %G@ >H EDL:G:9 DC

P Bit 1: No power
=>Ho GDEB IGHEC=?GCG@DCC:8D/9 7JbP:|1:8CHBDIEGLB®DCC:8D0%B)6CH
") HD >1 86C CDI 9G$Kid=HBOMEXE: D88JGH 8=:8@ NDJG EDL:G HIJEEAN 6

P Bit 2: Motor driver err or
=>HoGSBIGHOCD ] =BDIDG>K; 6 BDCI>bAGCH<<6EBBDIDG>K=GIH
9DLC=BDIBE & :EDIG K GIDIG-:? GH®B W8 G D 8 D C G BRAGOHE&EDB 8 JLG-HA = :? G

8DCC:8D/9 6CBDIE®L:.G8DB9HH8DCCL8ICP=>IGDE&3JGH? Gl AG ND
6JIDB6I>BEBOASOGB/ND<<A=GEEGDRAGEBE=BDIDG>K=G?G@X MBDIDG
9G>KGEPIB8IEHC O IGD AIPKIIGBE:G6DIBK : &I G BLOCCI9>I>DCTEHE@K MBDIDG

9G>K:G ;6JAlI D88JGH L=:C >1 9:1:8IH I=61 BDIDG DJIEJI >H H=DGI1:9 ID <C

P Bit 3: Inputinvalid +JAH=91= $CEJI (D9: DCAN
$GIAH>9ISCE@M9:I=2C@DPLARIGI=E>CEKNOAI>E6E:8:>KDICD DBIAHG]
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GDLDGMG6BEA=?CER8 : > HKDDBIABHEIABCDE=:C>KBD XD DBJARIH>AA
JE9GE>CHIGAG; I EBJAH:H 6C9 .=>HK DB PGH? @ BIDG=6C BH.>1=DJI
JE9GIPLxCEKBOAI=:?GCB®G:8DKGOBIE:=GGMNG:8:>KBCRDDBIABHGIGDL=>H
:GGDG 9D:H CDI D88JG >C C6AD< $CEJI (D9: DG -:G>6A $CEJI (D9:

P Bit 4: Input disconnect

.=>HG GID&B JG-HC =:> C EXJIB 7 D K= Absolutemaximum D G : A Dl E Absoluteminimum 1=:H:
E6G6B86@H :»C=8DC;><JEBI&IAE® >|>D C 6 AAH>IGDetectdisconnectvith AUX
DEI>IC6APRCEIDI:I=?FE@G>DObHABAN=:I=tE>CHEHIDI:CI>DBRI3*H3DCC:81:9
6C9 <:C:G6I:H I=>H :GGD8Bcton =B ;>C9H I=61 >1 >H

P Bit 5: Feedback disconnect

. =>HE G8B LGHC=:;::97 687 D K=AbsolutemaximumD @ : A O E Absoluteminimum 1=:H:
E6G6BE86@H :*C=8DC;><JEGIGIADCI6 7THDBSM>BIBO7HDRBZIC >B3I®BT:H : |
JH>G<8DC;><JGEGIGIABIG> | >D C6&AGMN>GDetectdisconnecwith AUX DE I >>D0CT 6 AD <
1::9768@9:1=7GHQG>D9+8HIMANL=:1=16:::976B@I:CI>DBIIBEDC G BI:9
<:C:G6Il:H I=>H :GGDGSegtionI3,c>C9H 1=61 > >H

P Bit 6: Maximum curr ent exceeded
.=>HGGD8B IGHAC=BDIBAGGEAEBHIMSE8::9:8:A>B30C:H:JH>C<8DC;><JG6I>DC
J 1> ASekhon 3.e

P Bit 7: Serial signal error
=6G9L6G: QACIB@AB88IGHE7NIHMNMIYEIBA:1:8169=-ME:8EA68=>3H6088JG
>; NDJ 6G: 8DBBJC>861>C<;6GH 76 DBHEEEIBE@IOL:>;

P Bit 8: Serial overrun
=6GIL6G: QAGILR88IGHTC=/ , . G:8: K GHIAA>HEGCGHD-DO LAM88IEG >C<
CDGB6A DE:G6I>DC

P Bit 9: Serial RX buffer full
;>GBL6G:ACKE & B88I1GHC=;>GBLEG;VGDGNIGt8:>R0IF ;2 A>EHI ABLO
7NIl: ;:GDB ,2 =6H 7::C ADHI 6H 6 G:HJAl .=>H :GGDG H=DJA9 CDI D88JG 9.

P Bit 10: Serial CRC error

=>HEADBBIGHC=2GCG@ICC>IC <. C67ABDIBCPO=8N8G>BICI9BEBN® 7NI:
6lI=:CD)]=8DBB6E®S@DI:EIDB618l=6l=?G@8DBEJ6H=6H68 @ :l WSection

4d $C HJI8= 6 86H: I=: ?G@ ><CDG:H I=: 8DBB6C9 E68@:1 6C9 <:C:G6I1:H ¢

P Bit 11: Serial protocol error

.=>HGGD&BJIGHA=?G@E& 8. >BCHC8DGGD&RND @D CH:CdDBBAESS @ DG
:M6BEALI=8DBB6TCNI9D:E8DB6186@ CDECBB6CGCIC;>C>3DBB6EG8@H
>CI:GGJEI:9 7N 6CDI=:G 8DBB6C9 E68@:1 I=>H :GGDG D88JGH

P Bit 12: Serial timeout error
1=:d=H:GB06BA D>JHC 6 7 ASettion3.b 1==>BGCDEBILGHC :K=G>B:DELIGBHAGEH:9
L>I=DIP D8 >KE®E AP IGEPDBRB6COHEB:DGBIGEH@:JH:IIH=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

DBE68I EGRB®SDA
+DADAJ EM@AA Deidetnumber 0x33

.=>83IDBB6CT:G6HKILHD 7THIGG6AENCHD Q1> GbGH G G KIARNE=8B | BE& 9
>BA:66EADGG:HEMmGGEE»>EGHM 8 ) HIG-: L6>1>DBB6CG GD>G. =>8DBB6XHWH : ; JAG

4. Using the Serial Interface Page 32 of 41



Pololu Jrk USB Motor Controller User's Guide © 2001D201 Pololu Corporation

9:1:GB>C>MDB®IDEDINGCHCELO BA: 6 BGXOWNG618+GG D-GBHG::C67AO>8DBB6CI
L>EAG EBGNCGGDBHOK:::O@>H62A=BDC;><JGIeIARIBEIFDHCGGDEMH I D E:
BDIDG

.=>BDBB6EHFJI>K6ADEGI693E€EY JGG:BIBREEPRIDBINVAIBA=: GGD6&6EM;l=:
8DC;><JG6I>PCUI=ACINA>8@>C< I=: U A:6G GGDGHV 7JIIDC

$6CCGGHEDEE>=>8B8BRIDGH>=HL6>I>0BB6CEGGDE=?C@ANGEG:9 DGCH
9G>KERRA>C: =><= 6C9 |I=>H 8DBB6C9 86C 7: JH:9 ID 9:1:GB>C: I=: 86JH:

Get Error Flags Occurred

DBE68I EGRBDSDA
+DADAJ EM@AA Deidetnumber 0x35

.=>8iDBB6C.T:GHILD 7MI:GG6AEICHD AI=>X56 GBE&EKD 88JGIG.O&8 A6 HIBIL=:

"1 GGG <B8IGCGEBDBBOICHE:8:>KCA>I@Y: 1 GGCDNG #I8AI80OBB6CO8DBB6C9
=6H CD8L;DC I=: BDIDG

Note: $;I=:?GX@DCC:8DI$:8DC;><JGBHABIINC=:":1 GCDAB<IBB8IGG:9
8DBBO6LCOAAKICG:AXGHEDCHB.HIH:8DC;><JGIA®ITH>EDBB6C9
G:<JAGSBDBBOICOMGCAEDBBIA: GG DGHOEKD88JGG:Q&:A6 HIBL="":1
GGIAG<(88IGCE&EDBBOICIE:8:>165:%6C DA HH-t S6A 68D BB 6&8B;;G DB

I=: 8DC;><JG6I®TBINDAANB>8 GBS B KABGBIBW DBB6C9 +DGI

4.g.Variable Reading Commands

DBE 68| E GBadyarialdle command byte
+DADAJ E@AAN Deibednumber read variable command byte with MSB clear

.=:?7G@®H:K:66BSPBB6COE:69>0KM6 G>6(DHBII=K6G>BTALEF NI ADCBR G68=
D; I=DH: K6G>67A:H I1=G:: K6G>67A: G:69>C< 8DBB6C9H 6G: EGDK>9:9

PTwobytes .=:H8DBB6CSKWAHIBILD 7"TMIGEG6AEDGHIB? GB® C16>/@MAENI: H
DI=K6G>6AK6G>BGAHIBG9>6M=;>GHIG6CHBIAA=A:6H] H><UTNI;>86CI
6CO=H:8DUVIG6CHB>IAA=BDHI H><CN|*?B&G6G>06FBAEGEOCKC:<6IKKAJ:H

I=: IHD®DBEA:B:Cl HNHI:B >H JH:9 6 G:HEDCH: D; M! M!! B:6CH
PLowbyte .=:HS8DBB6C9KBAHIBDC: TNIGGESKAEDGHB?&S@CI62QHEA:6HI
H><C>:>86CI| 7NI: D; I=: K6G>6T7A::
P High byte .=:H83DBB6CSHAHIEDC: 7TNIGS6HWEDGBIB:?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
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Read \ariable Command Byte

Variable Range
Two bytes Low byte High byte

$CEJI ID M M M

.66&:1 ID M M M

1::9768@ ID M M M

-86A:9 ;::9768I® M M M

GGDG HJB >Cl:<GBA M M M

JIN 8N8A:I16G ID M M M

JIN 8N8A: ID M M M

JGG:ClI 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 .=:>CEJH=G6LUC H8GAEKOAL:EG:H: @B >63IG: B8 @I7Cl=:?Cal =:

>CHBO=HNHI$SBI:G>6EID9I=>CBEBHFI6B=16GIL=>86TC:H:IIBCK6A B
JH>K<GSBBB6GEL6ATERIDII=>CBEBHB:6HIG:BIEKDAIBE=,2 E>C=:G:
>HO6CY9 >HO $EJAL=9P=CERD9I=>CEJHf=9JG6ID>DCA6HJIABI:6HJIG:Q®
JC>IH DH -Section3.b;DG BDG: >C;DGB61>DC

PTarget $GH:G>6ERBID9I=16GPH:9>G:8PAN:GSBBB6 G+ DI=>C BID 9 : H-:
I6<G>BDBEJTMB86A=CLCEH:HB86A36E<8DC;><IG9-86AF0BIV=3$CEIBI7
>C I=: 8DC;><JG6I>DC JI>A>IN

PFeedback .=:;::9768@ G6UC H8G6A9YG6RBAG:EG:HBBI>6GIG:BE@TC =:
?@A@=DJIENI=HNHISBC6ADY76BM0II=;::9768@B:6HIJG:BJEKDAID&=:

! E>C=:G:>H06C9 >HO S$SCD::976B@IHE.:8DCIBGDAI=;::97683@AL6NH
O:GD

P Scaledfeedback .=:H86 K:®AD ;::9768%;::976@B6 AB6E<8DC;><’IG:9-86A>C<V
7DM D; I=:1::9768@ 167 >C |I=: 8DC;><JG6I>DC JI>A>IN

PCurrent .=:K6ADJI=KbEG>8HADEDGD-DITICAG CCCI=GODI=<xBDIDIT="GC@

K 6K6AD; CDB>CEARANH:BIHDB8IJGGCABDIDG>RE=G@& 6K6AD;
CDB>C6AEANH:CBHD8JGGCABDID&E&DL:KIG8>G8DUSRDIDG>B=GEH
K6G?:H::T>;G.CC>6EP-R6K6GQNE:CIDC=<=>>G:8ll>BLIDAG>KHD=< H:
86 A>T KBIADEBEAALENE><sBIXK: NG.@:K6ADI=K6G>6F¥AALE6NE:GRA:HH
6 8JGG:Cl A>B>| SddtiolCIxesP® BDG: >C;DGB6I>DC 67DJI 8JGG:ClI B:6HJG:B:C

P Error sum(integral) K:GN$ E:G>IF9GGBIB6A:D76B@CIHGI>E99:1D=:GGDG
HIB=::GGHDI®:IB:H:DO:GB:C: K@ DIAC>K=BDIBE&Y6 O EI|>D C A ANI
L=:C:KI-GEGDEDAJISBJ6AS$ 86 A8JAMEDEHB6M>BIBIBRNBA=:G>IBAIBD
8DC;><JG67A: >Cl:<G6A A>B>| I=61 I=: >Cl:<G6A 86C CDI :M8::9

P Duty cycletarget ,:EG:HIEDHIBINSIAAGE? G@®G N PIBE8=>:KK6AD; D&:HBH6CH
JAE @:K:GH>BK6AD; DBD®B:6CHAK: ;DGL6XKBAD; B:6CHC 6 @PCR
;7:976BMOHE 8D CIBMAI=9JI8INSISGPH16GB>CJH $OI=;G976BmI:H
I=: 9JIN 8N8IA>H6IG: HIJB D; I=: EGDEDGI>DC6A >CIl:<GB6A 6C9 9:G>K6I1>K:

PDutycycle ,EG:HIEBHIBINSIFAF?C@®G>K=BDIDSI= K6AD; D& :HBH6CH
JAE: ®:K:GH>BK6AD; DBD@B:6CHAVE:;DGCGL6EKBAD; B:6CH6 @.=C<
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67HDKBKRDI=9JI8INSIASAALOGNAN:HHOIGE7THDKOKDI=9JI8IN8IAGI.=:9JIN
8N8AH>:G: (3 DIBE9JI8BINSIAGI7:86IHSE @>BD688D6AN =2?GHBNC ; > < ICEBHA H
B6M>BJB 688:A:G61>DC B6M>BJB 9JIN 8N8A: B6M>FRd4BnNBEGG:Cl 6C9 6AHI

P PID periodcount .=>HH=-CJIB7DG $ E:G>BHEK AGEB®: HIDH6;1:&:68=>C<
.=: 9JG6I>DC D; I=: +$ E:G>DBéctec&d7: 8DC;><JG:9

Note: ABRDBBG6TNI;EDBI IDM !l=6dGC DA > Hx T8 >Ht 8 | bBEction4.f 6 G:
JCO9D8JB KHGCHG7TAIBDBB6CHMH> SAHIBH: GEG6AEDGHB ?G@GSD |
<:C:G61: 6 H:G>6A EEGEIDCBIDBB6E@CBGG: CDI JH:;JA 7J1 I=:N 6G: CDI =¢

4.h. Daisy-Chaining

=>H: 81X JI>ID>Cl: <GB 2G@D6EGD?2=6H6 BJAI>EAH . G96K>8=H6IHI=:
+DADSDIDSEDIABDBEGIEGARID8BH: 8| 8BDC IO H>C ;DGB®TBRD? GE@DAI =
>C;DGB5C=BR818BC:9:9J8;6DIB9:;>C>DD>AHGH: GBBA :$kctiond.a 6 CH=:
+DADAJ +8&ebtion 8.0 A

I>GBHI6ABHH>6&9:K>80=EGD%.8%;G:QIK>8JB7HD=6I=:B6C:>C9>K>9J6AAN
699G HNrPADGSDIHEBBADBB6ODIB=2GI@8BHT:9DC:C=$CEIBID]=8DC;><JG6I>DC
JI>A>3N;DAADB>6<GHBED =D UDSDCCDEIB6HIEGEGBE6CNAGK K>8DK:I=GID
8=6>68D;I=9:K>B6IN:6?GCGEBCOI=CGK>8DBE6IE¥W=:+DAEASDIDIK DIsH

6 gik [http://www .pololu.com/catalogproduct/1110]  Servo controller [http://www .pololu.com/catalogéategoryi2] D (B
B>8GD8DCIGDAA:G

Pololu USB 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

.= ?7BB@CC67TFE.:GHBOBAIJIDGI=B6HIOX>8=:?7C@HN:8DCC:8D6% L>I6&/-
867BC8ODC;><IDGE:9C>|=4J&B Dual Port DGSB Chained H: GB ®ASerial >C ERD 9B J HA:
JH:BDG:8: XK HED,GHDHBIA 6K K>8>M DIDCDC::9DG:8: XK EDCMHDEBG6NHDI=>&EJI
BD9:1$C- J6ADBD91I=:DBB6GDOGLC=+ >BH: DB:C98D0BB6OSB :8DAN G @
6CB=.." +DOGIC=% >BH:ICH:CBDBB6 CHBHADAN =HABK K>8R E=7- =6>CB®DI9DCAN
I=:DBB6GDGSGHH:PC=+ |IDBDBBJCASAE?CGC@OAN=HAGKK>8:A:8+BD9:
=61 >H BDHI 8DCK:C>:Cl| ;DG NDJG 6EEA>86I>DC DG :6H>:HI ID >BEA:B:ClI *

-

Using a jrk as a slave device

=?7B@C686HHABKK>Bz:@DC;><ID6:>C=UART H:GBBPA6 Cerial >CERID9 $C=>H
BD98DBB66GGHE:8:>R(013x;,2 A>6CG:HEDGH: MDIC=:.2 A>C:/- 8DCC:8CebC
>H CDI G:FJ>G:9 [=DJ<=6C ,2 DCAN DB6C9 +DGI >H 6K6>A67A: DC I=: +
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Connections

DCCiI&L2 A>Di=B6HAX>T=;2 A>O AN =HAKK>8IH-BB6CHHIIN=B6HI:G
L>AA I=:C 7: G:8:>K:9 7N 6AA HAG6K:H

,:8:>KHCE G AED,GHBCI=HAK K>O:BB=+ 86C:68=>:KNBDCC:8F>Q<A>0;
=61 HAG6K: 9:K>8: ID I=: ,2 A>C: D; I=: ?2G@

,:8:>KHC & 86 A E D;GGHhiltiple HAGK K> &:IBD B DBEA>8639:K>8=D DAOAGI6CHB>I
L=:G:FJ:HHB®;;689:K>8B99G : HHHE®S G B IJAN>E K> a . HLCDIG6 CHIB-BIJAI6C:DJHAN
#DL:KI16.:2 DJIEBIEEG>K>CLl=CDH:C996KBID=R6CEHD>BHAN GID<:I$GHI:69
ND86CH6C) <6I6HH=DbC@=9>6<BBDB73EH><CIAAH=6IB6CH6HGHE8:>K>C<
G:HEDCH:H >H C®QoCL8:HHAGNK:H 86C 7: A:;1 JC8DCC:81:9

$1="GCBIAIHEAGKCE @BII6BDCCEAAN="C@HW>CDH>Cx@HIJEB>8GD8DCDGDAA:G
BDC>IDG I=: :GGDG HI61I:

1=:C:K8OCC:QXKCBGCHB:BNIG>G=<GDJIMXHI-6:GCHIEEBL8S:K>8:
>HGDEEGANG/®EDL:G:K>8>H& .' H.GEP&SALCIAXD E6 GIDEARBEGRL>C<
EDL;GDIBH:GABE=>B=6CHGMIBG6B®IH/N:I6 @LE:CIGCEDBKDEF6C9
DC ID G:H:lI I=: 9:K>8:H

Sending commands

+DADGDI|MHEDATARH D= B JAI>HEHPMDAKI>H G5 :8:>K>H6EBH:GS$616=>6/AADLH
: 9:K>8:H ID 7: >C9>K>9J6AAN 699G:HH:9 6C9 > 6AADLH G:HEDCH:H ID 7

$1=9:K>88DC;>dI&:198+76J861=:C=:CIDIHHNID IJSGHIABD S D | BOBA 6 C9
9:K>8:H 86C 6JIDB6I>86AAN 9:1:81 I=: 76J9 ;GDB I=: >C>I1>6A M 7TNI:

-DBDAY%DARPAK>ZHM 6HCC>8DBB6TOSNDIGCIB=6bCHD<:1£>39:K>8:H
"ME:8IMC<NDH=DJAABBECHBZNIM HD=6F:H:K>8866JIDB6I>86AAN6J9
G6IGCBCANE=DNDHE:CIS7NIM HD=0E?E®@C:1:8£76J86*KC86MAK>&aGK:
9:1:8I11976JB6+DADAK>8=BME BA:6980BB6TNMID; M L>AACBDBBBGE®S @ :IH

I=61 HI6GI L>1= M 6C9 ?G@H L>AA ><CDG: 8DBB6CY9 E68@:IH I=61 HI6GI L
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5. Setting Up Your System

.=;DAADHBME<7NEHGIDB:9BG8DBB:CD&D C;><68G>T76I8 @H | IBBHL > 16?7 B@ 1D G
8DCIGDAA:G

Connecting power and feedback

DCCNDPG@ @B+ L>16/- 867ACA6JA88DC;><JEIGIABIBE:9 H=DJA9
DC

-tA:81 1= U,:H:1 ID 9:;6JAl H:II>C<HRV DEI>DC ;GDB I=: I>A: B:CJ ID AD¢
1>I= NDJG EDL:;GC BIRI@EAN. EDL:G 8DCC:8I>DCH ID 0%) 6C9 ")

DCCMNDJG976B@HD&E! >CE$NDEFGIH>®DI:CI|>DoBf]:® 768 @ HMHG
I=: /2 E>C ID EDL:G Ddtect@sgon@e6tivth AUXC |I=: 1::9768@ 167

-I=U)IEDL:®WVYDIDG>KGGGENI768@ 8D CECBIMMIGCGGME::9:B\GDGH
DC I=: GGBbnabled @ndxtched .=>H H=DJA9 HIDE NDJG HNHI:B >C 86H: D; 6CN E

A>8@ U EEAN H:II>C<H ID 9:K>8:V

.JGC DC EDL:G

*C l=: GGDG I67 8A>8@ U A:6G GGDGHV ID ;G:BDKDU=G :GGDGH 86JH:9
.=:G:9 H=DXAOI:D; 6CH=N:AADL H=DJABA>C@BADKLAN>86+6IG< D6EBH
EDL7GI=6CD6GEG6H: . BH:B5]=G:9 >BCM6BAE:GGDE&GIE:|I:GBFCHDJIBG3=:

EGD7ADB @I =K6AD-86AI997683@HEABINPD B |=L>CO9BICB:G*-8IB=6C%:H
NDJ B6CIJ6AAN 69?JHI I=: ;::9768@ H:CHDG

Calibrating feedback

-:A:81 I1=: 8D G G ReediaERhodeD G
A>8@:6GCRU=:::9768&@3DJIL>AAEGDBHDI9GIG:DJIEID>IB>C>B@BY
B6M>BJB EDH>I>DCH HD I=61 G:69>C<H D; I=: ;::9768@ H:CHDG 86C 7: 9:|

M6B>IG:G:HIJAHBEAEB.EOB9? Pl H>GBDABNHILBAAH 6 ; > DH :AbsoluteMax.
6 CAbsoluteMin. IK6AJ=HEHNHB®BE81J6RAM+D=6BDI>IB@>B6HIDHMIG:B: H

I=: ?G@ L>AA 6JIDB61>86AAN H=Jl 9DLC 7:86JH: D; I=: U!::9768@ 9>H8DC
A>8@ U EEAN H:II>C<H ID 9:K>8:V
(DK: I=: HNHI:B ID I=: B>99A: D; >IH G6C<:

Setting motor limits
-:IMax.dutycyclelD 6 H6;: K6AJ: A>@:

-:IMax.current IDGH6 K6 AA>@:B 3DIL6CHG6AI=HLI>ANGIEBDITGL D4d> Kl
:CDJ<= EDL:G ID 9D 6CN 96B6<: >; HDB:I=>C< <D:H LGDC«<

-:| DI=:G A>B>IH 6H C:8:HH6GN
A>8@ U EEAN H:II>C<H ID 9:K>8:V
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Connecting the motor

!IGDB=->BD>C7 :EG.EGGHSIDLGHNHIZEBA>8@>ICBD | DBGIGCBL <

NDE®LHIEEBAKN|=[CKGCDECB=A>B&CHGGCHGHK : K>DIHBND E:
BDIDG

.JGC EDL:G

DCCNDB® IDSGIHM="CG20CIBDIDCIEXNHEDHHEDACISBIBID=6EBDH>I>K:
KDAI6<: 61 86JH:H I=: BDIDG ID 9G>K: ;DGL6G9

.JGC DC EDL:G
Testing the motor

$EDHHSGAXKD B®IDGSI=:9768%xH 6 7.9 = >B6 @ J G= 6 FFeedbacknode>H : |
IDone 6CIHLI=8DCIGLTAHCEIBITDEEEAN G:CJIBIN8A:;HDJGH:>GtFJNDIBD
=6K: 6 HNHI:B I=61 9D:H CDI 9:HIGDN >IH:A; L=:C GJC L>I=DJIl ;::9768@

*Cl=: GGDG I67 8A>8@ U A:6G GGDGHV ID ;GiBDKDU-G :GGDGH 86JH:9

*Cl=(DIDIE8A>IE® :1:§DIDGG:8I¥DCVE>H>AEEANBEDLIG=BDIDG
6CB:6HJIGO9>G:8I=>MICIO76BOK>HG:HEDBGHBDIDEBDCC:8IG9K: : AR IBVHE: 8|
ID NDJG ;::97 6 8 @@drt@bitdr Giecton L>AA 7: 8=:8@:9

A>8@ U EEAN H:lII>C<H ID 9:K>8:V ID 6EEAN 6CN 8=6C<:H

Testing basic feedback

$C=+3$16B=DBHCGDEDGDDP@BGACHCARA:6K=DI=IGBDCHIGICIEB>IH>AA
EGD76GANDB® IBGIBI6M>BIBISINSABG6@JIJG=6E6CD|I=B®IEGG6BEGGCH
8DC;><JG:9 8DGG:8IAN

A>8@ U EEAN H:II>C<H ID 9:K>8:V

/H: 1=: HA>9:G DC I=: $CEJI 167 ID H:C9 K6G>DJH >CEJI K6AJ:H ID NDJG

$NDI>K:GNISDGG BDARKOI76H@HIHBD TADC :681>BEEGDM>=BAIARKN>IGE |
K6AJ:

Tuning the PID constants

.JC>€E%$8DCHI6E3BBEA>BGDE 6 C:6 EEGDGE6EN:;G:CENH: GL: L>AAK:
676 HEGD8:9JGRIDG@WBDBANHI'BINDU>ALD76BLNMN GIN6 G >D36 :811=D 9HG
; >COPC<HEHDHHKGABMHL>ABAD-6K=+A0IHCIODE:E>HEAG6C>&Ex:D|=:GGDG

.66 1-86A9976B@WINNBSAL=H:IINESCI:<B®6A8>>AI>AAHDH:;IBADDB@
I=: K6AJ: D; I=: $CIl:<G6A

$ C 8 G NeDH¥i&x. dutycycle Max.current 6 CB I1=AGBMIGLt 6 HD B6AADHE><= E:G;DGB6CS8:
DE:G61>DC D; NDJG HNHI:B

.GNC8G:6H>GBREDGDD>EBACINBG:68ED>GIA=HNHIZ8BDBIAGHI67A:

)DII=6lFHI67>8DJAP>;G:60>;G:CGIEDH>IHMDGIN-; JACAGCX;BDI>D<. C
=JCI>C< ;DG >CHI67>A>IN

:8G:6lH:K6AJGDIEED>IC*CHI6 7MNAZDN | .=>HH=;; >GHIE ;| =Ziegler-
Nichols Method|http://en.wikipedia.org/wiki/Ziegler%E2%80%93Nichols_method]
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)DI=DBADNDHOBIHKBHB CGAD®W: GBI >TXHA: |
EGDEDGISEBDIB6OHI=>CI|:<IG6GRD<:1>BJ8=
ADLIGIE>CI: <A b | IGNC8G:6H3CKk<GBA
D:;>8>JCINBB:68D G G: 84 56M3> C<H6 GAD H G-
O:GBCI=:EARI>C9MH=DLCGINDB6MH::1=61=:| _

m
fit

LLLLL L B
]llil
i

EGDEDGISBOGA: GGIDA M 7DJI 1=:C=>CIl:<G6A
I:GBI>AEHCEF6A/H:8DAEBIBDKIHBDIDGHET > I !
G:9J8>C< I=: :GGDG ID Q

IDENHIIBGBHG6KEAD; G>85:B6|BKLI: G;DOEAS -H
: C 6 76keedbacldeadzoneHD=6F>C|:<GGRBD: HEBM H :
6HAMDIHSE8>AKGGNDIIEE CGCGCGG: GI6 I18=DIUL=>CI|:<IGGBC9JIBN8AI>AEDK:G
I>BlD68=>:IKk>H . EADOIBG:6L:9IE:6DDO:; L>I=DIPIHE>CIl:<GGRBRDIABK:
8DCI>CJ:9 ID 7J>A9 JE 7JI 61 6 HADL:G G6Il: 6;1:G I=: ;>GHI 69?2JHIB:CI

C 6 7 A=Reseintegral whenproportionaltermexceedsnaxdutycycle DE | SIDEEG . KL€+CIl:<G6 A
;GDB>C9XESIG>XCBDI>D.GHHIBAHDD >@=EADE:>CI|:<IGERBD:E8DHI6G]I
>C8G:6H>C< JCI>A I=: :GGDG >H 8ADH: ID O:GD

#E6KND HNHIBAA&CH | :EHD.BI6 BE/ANBA>8 @x> C<
766G B =FSCEIBIHEGDABDKG16G 7 N 6 COH:
I=<G6EEZM6B>G: 1= B8DCH>HDKCIGAHN=BGDHH H : H
O:@D;D&DB>ICH I BEBDK>B8 @GC9:GH=9DD H
CDG:689=GD;DBADLS®CIKC=EAD*C9BEDECG:
9G6LODGHNHIIB>6<G>K6IBK;>8>DC0O:GH=DLH
8A:P&:GH=DBTE>0W6 B HA - G GEBEGI 6IAAN> ABBI@H " 17 7T
6C9 ;DGI= H:K:G6A I>B:H 7:;DG: H:ITA>Cx-9DLC. =

$C8G:6H: :G>K6I>K:>8>:M<:1G>®; 6CN e
DK:GH=D/DC-MEB I8 =640 C9:GH=BIEIAD+C9IDL
H=DL€:G9:BDCHIGEIOHGH=DDH>G< :G>K6I>K:

D:;>8>DC1 3DJB6CE:I=6ll=2GCGCOK . &:68OH5D_
$CHI: 69 > <G69J6AAN 6EEGD68=:H O:GD 6;1:G 68= HI

ME:G>B_':€II:NDJI€BNHI:@?JFBICI‘EGGGB:EIGBH_-
C:8:HH6GN ID <:lI I=: 7:=6K>DG I=61 NDJ|C::9

(!

[FEfTEfaL
i

!

i

sEEiEE ®
1LIF1I|{1

.=: ,DAADLMGBEBAH=DLAHL:AA [JEMNHI:IB>|=
+GDEDGHIEDCEEAG>K6IDK>8>OCIH 6C9
1=:d6@+HC<HH HNHIHBDEHHMN > 8 @AERND H >IL>D&C GH\B 6:AAG 6 6C 9 DIBKA IS H = DBl > C <
JC9:GH=DDI>C< 7N 6 HB6AA 6BDJCI
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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

ABDGCBEGD<G6BBECITOBHGEOGDAB88:HH=>CEK ED®IG:67:0=2G1® G:8DBBI£.9
(>8GDHD.;1G6B: LG @HG:IDIH6C 8D C | 65>CEH> 6 AStAGGHIEB 6 @ >16 HINDG : 6BC 9
LG>INI|;BDEB1:GEPBDBG6EDLCADGFHIGAI>MEG DG 1=:G DG>HJ6AM>BCH
LG>HGD<GHMBIHI=:-:G>6 BABEIDBBIC*&6I=?G3D L >LA:9H =2 CGHB VGBDBA:
ID 7: :>1=:G U/- J6A +DGIV DG U/- =6>C:9V

6. Writing PC Software to Control the Jrk Page 41 of 41


http://www.pololu.com/docs/0J41

	Pololu Jrk USB Motor Controller User's Guide
	1. Overview
	Main Features of the Jrk 21v3
	Main Features of the Jrk 12v12
	Main Features of all Jrk Motor Controllers
	Specifications
	Included Hardware
	1.a. Module Pinout and Components
	1.b. Supported Operating Systems
	1.c. PID Calculation Overview

	2. Contacting Pololu
	3. Configuring the Motor Controller
	3.a. Installing Windows Drivers and the Configuration Utility
	3.b. Input Options
	Input scaling
	Input analog to digital conversion
	Serial interface
	Manually set target (serial mode only)

	3.c. Feedback Options
	Feedback scaling
	Input analog to digital conversion

	3.d. PID Options
	Preventing integral wind-up

	3.e. Motor Options
	Detect motor direction
	PWM frequency
	Limits
	When motor is off

	3.f. Error Response Options
	3.g. The Plots Window
	3.h. Upgrading Firmware

	4. Using the Serial Interface
	4.a. Serial Modes
	USB Dual Port
	USB Chained
	UART

	4.b. TTL Serial
	4.c. Command Protocols
	Compact Protocol
	Pololu Protocol

	4.d. Cyclic Redundancy Check (CRC) Error Detection
	4.e. Motor Control Commands
	Motor Off
	Set Target High Resolution
	Set Target Low Resolution Forward
	Set Target Low Resolution Reverse

	4.f. Error Reporting Commands
	Get Error Flags Halting
	Get Error Flags Occurred

	4.g. Variable Reading Commands
	4.h. Daisy-Chaining
	Using a PC and a jrk together as the master device
	Using a jrk as a slave device
	Connections
	Sending commands

	5. Setting Up Your System
	Connecting power and feedback
	Calibrating feedback
	Setting motor limits
	Connecting the motor
	Testing the motor
	Testing basic feedback
	Tuning the PID constants

	6. Writing PC Software to Control the Jrk
	Native USB Interface
	Virtual Serial Ports



