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1. Overview

+ 8 'ReX Dual-Motor Controller [http://iwww.pololu.com/catalogiproduct/777] 9CL F5BC1D9=<BD B8R >DB?<<5B
45COTDEH1=<5xGLRED?>?22BE=13?>DBEZ< 14 4549E= (Y5285 )5/31>
3?>DBGBRI49B5EIIDI?>>H x949B53RD FBDE8BLHA5 @53 25DB’X5B BUAB@>DB ?<
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KChannel1: =?D?B C@554 1>4 49B53D97?> ?B 96 9> =9H =745 DEB> <56D B9
KChannel2: =?D?B C@554 1>4 49B53D9?> ?B 96 9> =9H =745 7? 6?BG1B4 B
KChannel3: 1IEH9<91BI E>949B53D9?>1< =?D?B C@554

KChannel4: 3125ECP48>1206<9@72@588938<XGE5BRD2BVRE3I?>DBR2&LB4 1<
G85> D851 1B5 9>F5BD54

KChannel5: 45D5B -®85B38?D?IBB3?>DB2kX&H831> 95> EDBCG5BDAR5BBR3E
381>>5< 1<<?GC I?E D? CG9D38 25DG55> 1ED?>?=?EC 1>4 8E=1> 3?>DB?<
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?FS5BBEBBEED?>?6EEGD®BBE?27?7DTO R >N21>75 BECOEE 1I'BO8B5 BOA49C5<53D54
108@BI9-9HISBHABH B5C25EORBS26>RIABB1>95CBOD >P2HB Y| @E<TBHBEL<?7
F?<D1T7B¥143F19<DDCHED?>?B7RG@D>DBA<<PEBO>B? =@ 45K ><9=8DH8>F
?@5BADMHABBS >0 2 EPBH1I=- @8H)5/G?ERB7B5EATD 3B>DBRXEIBS5 6? <B2LD 7
G8?7Ch5BU@®EA?>DB2KI<H4D8B?PEDR531B89LCEH>C»BIED?>?=2ELKAZCD 193<5C
9DC @1D8 1C I?E 4B9F5 9D 1B?E>4
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2. Contacting Pololu

0?E31385 I;8MReX motor controller pagelhttp:/imww.pololu.com/catalogiproduct/777] 6 ?7B4 49D 92828=1D97?>
.5 G?E2B5<97BBSHBBAREL2?EDPEG?E®B? :53DZ?ETEBH @ 5BCYBDBH)5/=?D?B
3 ? > D B 0 2 851Bontact us|http://www.pololu.com/contact] 4 9 B 5 3 B T>D Ef@um [http://forum.pololu.com/] +5 <<
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3. Getting Started

TReX input/output connection points

5DDEPL BRDBEB)5/31251C9=Q@B2>>53@ISHEEB?D?BLI?EB ?R>1<I7>DB?<
C97>1LIEection3.a 1>8ection3.b ?>697EETE=-=-@56BB ?B. >1<2745C SBection3.c 1>4
I7ERBS?D 77?.89<GDRE>>®DBH)5/G982==E>9CG9DBHEH9AHC C CSbction3.d '>35
I?BB1lFBREB?>>53D 9P =*TB3B537?==b?>EHBIKEOBW 31<92IBEBS/6?IBPE® 1BD93E<1B
) ?B 1>1<?7 37?>Fe&@idx3x&B C55

3.a.Motor and Power Connections

+85)5/B535PME@? GHBB?E88& & 3?>>5DBBBEI>"KIB?REA5DG548>4 - 1>4
I?E® ?GCBEBES2HL 2T E@@BSEBBRZEB?D ?BTL284B1G 984 )5/31ECEE@@51;C
?6 1>E@2A3?>D9>E?HCH13B6ODCG2949B53DX»>AB6?B=G93A5 @ 585>
13DE1EDE=9DQCIDPDICCBOULDBE )5/R?DD="2D2B9RBZRBAE5CI97D>>BE<B@ 16 ? G
1G16B?B38%! *( =?DZ2B9BBB @ED449DBPSS5 1IN0 A>F??219B<?GICEBD®MEEBB?F5
@5B6?B=1>35 +85 +)5/ 31> EE@@<HE =@ D>»? D85 1EH9<91BI =?D?8B

+85B5 1B5 C5F5B1< 49665B5>D G1I1C D? 3?>>53D =?D?BC D? I?EB +)5/

Option 1:
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Auxiliary Motor

< 15 A continuous
(divde across leads is required)

Motor 2
Up to 13 A continuous
(shown with a single 0.1 uF capacitor)

Motor |
Up to 13 A continuous
{shown with two 0.1 uF capacitors)

TReX motor connections (single battery)

+8B597HRBRE5=?>CBRIDBJIT>>DIAPI49B53PD7?IB@AE>949B53DH 9:==WiIBAR?EB
+)5/1<@?G5BIDBG1=51DD&SBIGESDBLE HIY <PIDWIBBIRI@ 5B =1 >3H2<8 3DB56/DA?
@?GGRBIRBE?1BALCD8BED8EBREDGBI¥B-@541>FB?ECZAEEQGD>>53EPB1IDD5BIRC
7B?E49B5 BDMBS? G 6B BM 8HE HY <9?IIBAB RX> 5 3DI9?PH? EQ <DE CB8BE H 9 <9?1IB1B
'D85BGR&E HI<PIDRBBEXD D@ EX*?E33EBBERSE?EGB)5/9DCB&BBSR+ 17 BB

E>9D

+83 EHI9<XIBABRESEBBL >>53D &H@ @S’B®BC >>53DI97H?E59x55R37>>580745
13BDBGEH9<PIBIBRE=9>CQ8CA5<?G9<DHE7C 5 I9X4F5BCHKDB® 5B6?BzA>BB
+)5/1>83?EBSCEQDHB=145>DD3®865F985;FB53ADEE3 >CHEBE 2>?20?<DBBI?95
213;G1B4C O0?E C87?E<4 >?D C?<45B 1 497?45 D? I?EB 2949B53D9?>1< =?D?B

0?7E11699P5>56DIVN<45B31 @ 13DDBBEH?EB?D?BER=9>8K0BD®4£53BI8H39C5
@PEDII?EB?D?7B®RB19=-@B@FB6?BZA4?2BB)5/ 0?EB316EBDIS3BB &R 9 @ EDI
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Auxiliary Motor
< 15 A continuous
(dinde across leads is required)

Muotor |

Up 1o 13 A continuous
{shown with two 001 uF capacitors)

Upte 13 A continuous
{shown with a single 0.1 uF capacitor)

TReX motor connections (separate battery for the auxiliary motor)

"D@?CORLIEBHEEHI <PTBAB NB853?CB@ 1B D521DDE@8?G27?H5242CB?2>>53D
D82DDDYBIRED>® 86?GB3® 8B3GPEH9 <O?IIBAB>>53D07® ?BRE>5B3PRA?EBEH9<91BI
=?D?BRIDP®SE@ @BB>53D97783 ?BD3?>>DBBD 85B?EB?D ?BRIATCBS5BBDEBLIDD5S5BIRC
@?C9D9F5 C945 O0?E G9<< CD9<< >554 D? C?<45B 1 49?45 13B?CC I?EB 1EI|

Option 3:

Joint Motor (considered Motor 1)

Up to 25 A continuous
{indicator LEDs will not work,
nor will curment sensing)

TReX joint-motor connection

$1CDIRE31ECS8?D38?D?B>4 ?ED @OE®RTC-DBC9>7=<FEB® ? G5 BB @< 3?>D9>E?EC
2949B53DIP2R3L >>53DMEB?A2?F55?@D 85?D?BREB=93A>X5B R CD’6= 7D ?BC

?ED @BDBEBSD 85@ 85? D ?B RE=9371>>CGRPDTIXE-?D ?"BCED @ ETBCIBE CIZEB)5/9>
D8GCII? E E EXBSG5 BRARXS5 BDEZIBIBH)5/DO:?¢2D2B45P>D88CT4D8G9>2989B53D9?>1<

5DD9>7 *D1BD54 (175 ?6


http://www.pololu.com/picture/view/0J295
http://www.pololu.com/picture/view/0J295
http://www.pololu.com/picture/view/0J291
http://www.pololu.com/picture/view/0J291

(?<?<E +)5/ ,C5B C E945 L M (?<?<E ?B@?B1D97

=?D9B?>C945BTRPB85? D CHK DB 53DAUDBH DCBI=<G?H;D8YTL45>?B893EBB5>D

C5>CBBB81>=DHO>ID8?EP8&?0870®>D8G97THRFFIZE312449D932OBNEHI<91BI
=?D?B G89<5 BE>>9>7 9> 0:?9>D =?D?B =745P

3.b. Signal Connections

) 1>1<@I7>A&TEBL4 > DID8D>D 5BABBEBBEHL >I<E=GEI931B5?31DHMBE56D 25
D85 27?1B4 D89C 3?>>53D9?> 9C B5@B5C5>D54 21 D85 G89D5 G9B5 9> D85 |

+859443%B<EEB?>>5XH86)5/RES7TE<@D&4B3D8B?E88B -33P TE=@15BB 9<<
@B?F94%P?EB B5352H5RL <37>DBG 855 89%- @5BQ < 185BX>>53DBX@B5Q5>D54

D8B5@IBDHEHO7TRBS?@?ES 1D@ ?GIREB B53592H5H <37>D BEERER EBBRDBLBB1 >
D85 +)5/ =1;5 CEB5 I?E B5=?F5 D85 "E=@58B

9 Warning: +89044-3837?<ESG9DPP 85E D @EO >5 PBDAYHE <A B EB B>EID@ E D
9R9=9PDITDNB5B49€CI @BEOSPE<GD2B<ALI2BTI6EH@E@<IHI=R$
= G85>"&9C - 9891C . @?GHBCCI@1DIRFID | @ 9 XIKEE98DB >D
@?G5BR9>71<?2TCDPB; B535 DO >CE6603B 360 ESBF AC BEG 1 >1?
3?2>>EIMPOAC?=BAd?EB B535BBAB>bXEECD?GIXEB B535TH5B1B1D5<I

1>49C37?>D88BD:E=@ TBD 5 = @XECEY3+5) 5/ RE5 7 E <-BBSAPDTD ? GGBBB2E
@5B=1>5>D<I| 41=175 D85 +)5/

+85HDSBDLBEEB?EPMOB5@B5QR>EE4 S,9BD8GI7TRBS?WG? EB>@Q@EFEBRSD S5

+)5/=ECI81B3?==?PB?ES5ELS26?ELB&® ?G5BPES> AFIEBBXC?=5D@DBBBI>85
+)5/ 0?E ?><| >554 D? =1;5 1 C9>7<5 7B?E>4 3?>>53D97?>

DB9 serial
RC/analog signal ronfly E- connector
5V out (with +=\/cc jumper) oia
GND

RClanalog signal
5V out (with +=Vecc jumper)
GND

Microcontroller

TReX RC/serial input signal connections

">1449MMI?>1>1<P7>>5309EIXRB?>>DHBB)5/DBID 5B "% ?B?793 <HFH<
C5BO@PRDROBSITEC 8? BROI=E<D183FETH8 1>4+8B?>>53BWI7HBBB5@93DC
D8BG@ ? C COBII>>53 BE-EB@DLE51256643-8@ 5BC @ 5B BHBEH=51>92 K 8?E<4
3?7>>D3BB)5/RWC0 ?B' <9PP?EBLB7/BEDFRFEBFB569BDHI7HBBFB? EB)5/R)C
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?B"<90CB?BR4>DIPDEBIB/BDRXKGFIPIB1>GFEBD 8RO 7HBRIFS 1 3?>>53D2?B
9C I?EB 3?=@ED5BRC B5359F5 <9>5 1>4 @9> 9C I?EB 3?=@ED5BRC DB1>

9 Warning: "® € 5Bl= @ ? BIDALLEB4 ?>?B?>>53PB)5/RE€E+$@9>C 1>4" D1 >
)* @?BD C5BIA=<=E>93ADPREXBB?= D? - GB899&5RED MAD
M - 5SH@53BPB3?€CH>5XID85% @9>0 1>3/ 1B&5C97DB4>4)K5
F?<D175C

3.c.Jumper Settings
+85)5/3?=59B8RBRES8?BRY2ILC8?7OD8@I3INEBBB5CE=-@5BBEL66EFRF5

1CO8NXE581FOIBECEEDAx69 7 EBADOI?>& COBE GBB 53 ? ==52E <G 1@C G5E5? E B
+)5/25673886>7 7@ SBIBHBID8EIHE=@6B93825381>7158>D9=589902?DDB93D<I
>535CC1BI 2ED 9D 9C D85 C165CD @B13D935

) g2 :com
2 R = learning-mode/
firmware-upgrade
jumper

el © O Ol Pololu TReX DMC

e

i

(single-stick)
jumper

BEC jumper
connects middle
channel pins to
Vee (5 V)

serial/RClanalog
mode-select jumper

TReX jumpers

K Channel-Mix (a.k.a. Single-Stick) Jumper: .85 >D 8 9EC= @95B@ < 13&5H)5/? @ 5BABD9E7<5 CD93;
=?4581>>5%0B51MNBHAB5BPD7BHI3F1>>90 B5 1NOEEXB GR BA 5 BIE5D 8 9= @BB
?76881>>49B53P=<DB?PCR>881>>89B53P=xDB?BCB8IAE=@51B2514458
B5=?F54 ?> D85 6<I

K Battery Elimination Circuit (BEC, a.k.a.+=Vcc)Jumper: .85 >D 8 9EC- @09BQ@ < 1B3&H9 4 4XB<E =>
?7@B81>95AFITSCB?>>5DX38 - 0?BL1ECBSE=-0HB® ?GCIPEB B5352B5RBL<?7
3?>DBD8BEBMEB)5/ "A?EB B5359@PBG5B%SY>?DB83BRB3IEEGH1BBI9=@5B

7?66
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9 Warning: +85333?<E&® 9D 8BED @ED9 >FPEDATFBE <C B TRE B BED@E D
<9=9DIDB5B4FIACCI@EBITE CPBAALI 2L 16 EEI@QIBEHI=E6E =
G85'&9C - 9®IC . @?GCHBCCIB®IDIBFNM | @ I TIEHIBBEB 205B8>7
1>1<?TCDXRB; B535PEIHCE>CECRZBDBEBBESBFACES 1B ?>>EFBF?C
DZ?=Bd?EB B5353B3AB>bXEEECD?GIZEB B535THEB1BIDIA3?>>53D
D85 :E=@9BD5=@BCH8H)5/RES7E<-BDBSEED5 ?CEBBB2& 5B=1>5>D<|
41=175 D85 +)5/

K Mode-SelectJumper: +89:E=@G® 53 98%5 05 BB BB 8 ?>DB®BH)5/ .85>9087?BDC
D8&5PI@ 9> 87?@D8E=Q@BBL7NR?FD8H)5/903 =745589381>86)5/9C
5H@53D@HOC R EDBO RS @GBBD>>5<M8DB5)C97>AX4L5D5BB8SBD?BD@EDC
.85>D 8:F = @GB? BBERY TBG274 8 I PDBH)5/904>1<274D8H)5/=51CEBEES1<?7
F?<DP?2bB86GI P> @BBND >>bx£L5D85?D?ED ABBTB4985xD858B&?” E=@%5B 85
D8B5A® 9IBPBH)5/9C6X5B92&KE > D8G5 BPARS5 BRI BETD ?BER ? > DBR5 BEL 35
45D5B=209D8B4? 31D EPEE? 4 5E = @SHBS5D845)5/9 69 BTG S5BE@S 1> 7 D852 31 D 285
=?45 :E=@5B G89<5 D85 +)5/ 9C BE>>9>7 G9<< 81F5 >? 56653D

K Learning-Mode/Firmware-Upgrade Jumper: +85)5/312ED ? = 1 DRIXIXHIBHEBEB 7B
1>1<¥7>DB2I<S8B DBHBEDIBBHDBEESBX®L 3B 1 >+BPECS50<B208629 <DIDI
EQ@7BRIBEB=GC.BBE>@<133BDBG 1>4 @9PBGIH- Q@ BMEHK)5/9>BB31BBIB~FG1B5
E@7B=124456 90 8G C5 BA 5B C 8 1C SBction3.e +85)5/C 8 9@ S 9= @5 < IC3B>B 5
B53?==b2HBIEDDB & 3 1< 9 28B”IEDBEB? > D B Phisqubripershouldbe removedbeforeyou begin
normal operation.

.\J Warning: 0?EC 8? BS54 584D 8 9= @HBIBBS? 1B ® ? G 5BHE 3 ? > @bBEDHHB?>8 5
2?71B4 144 D89C :E=@5B 1>4 D85> B537?>>53D @?G5B

3.d.LED Feedback
+89C53DAHP@ <D 8B >92@WBHIBIPECE=9 A DOIPHBSEH)5/RE C+85)5/816978D
3?<?B54 $ C 1C C8?G> 25<?G
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status LEDs power LED

motor 2
speed/direction
indicator LEDs

TReX LEDs

b

0 G OF Pololu TReX DMC » gag:

motor 1
speed/direction
indicator LEDs

aux. motor
speed indicator

KPowerLED (1): +82<E®?GHB 9I9€?31DHBB?2R 1B35>9DCB97 8B <E =9 DBH)H4
9B5359@7GHEBYBE>>RXDHEDBE ?GHB 312331C9 77<PEI=EF85B8H6)5/9C

E>@?G5B54 96 9D 9C 3?>>53D54 C5B91<<]|

D? 1 @?G5B54 45F935

K Motor LEDs (5): %?D?HBC4513B1FBGP>4934 DCR?>B52>9B55>NDDBEBMDMBI5
=?D?ED @BBGS5 C1B$?31DEU85?DD22D?B 4BRFBR848125F95GB&B?8&785C
9:D8B?ZP 1B2BL79F52D 1TB83?<?® 8B<<E=9$1DO5M49394DIGB 53D/ 8BH>D5>CIOD|
9>4939METS5'EB3?>F5>DO 32>C AW B53DHU3200636B55> 06?BGULBARS
49B53DAUDBLMBBH58 OBSFS5BEHPHI<PIBABED @EIBS5BPDBMDIH<<3CGC ?>
D85? G587 8B?@?>DB?2KE S IIBSBE H9 <XIBEB? BBSH>D5EHIC 9>4930D85C

1EH9<91BI =?D?B C@554

K StatusLEDs (2): +85)5/81DGCD 1P ECN ? >B54>2>3B55>N<?73>DBS6 D29 87 @
2?21B8B5G5 C1BECIM3?==E>9B1BDHDI<P>6?B=DEOBBEEL B I<<E=9ADOD5B>C
=51> 49665B5>D D89>7C 45@5>49>7 ?> D85 +)5/RC CD1D5

U'> +)5/ *D1IBDE@

T StatusLEDs flash rapidly five times: .85>D856)5/CD 1B@T 97>GA8C38 1>>HBLC
<51B2IBK1COWDWIPECHEIPD=50B56x= 19849 30 88°B B 5 C @BBA4LBHKL
255¢51BABHE<1TB493DBBHABB5C @3B14985€?PD55¢51B>BBH1=@<5
6<1CBAES@RBBBASIBS5BS5IB5=PL G <F81>>51cCl 81 FE55<51B2@485
+)5/904A>1<274PDD97>A8TI& 1 <RFL>>BKRBE55<51B9BMOY =?4BD
C97>38T38381>>PKEB55<¢51B9BDOXC5BIHL4KD8E51B>54 IBARIBKE
6?B85?485<52DB&G 38 1>>5@CFFBE@IMB1=DBEE B1l=55BREDES

=245

T Redand greenLEDs blink in unisonaround onceper second: +85)5/9G 19DDEBH%® D
C87BHODEBLB=PAB 8BA @ @BBH5O8HK)5/963 ?H >1 <2774 D 859 HE = @95B
9x0 <1135D 8G5BDHER' @ DXZB?E>4B&UE8D>49DDPBRG®ERH)5/98?>>53D54

5DD9>7 *D1BD54
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C5BI9N%=H>@?GEBBR?3?>DBMBEXEBDSS7@ >98XEDBL)5/DTD1IHBCE@
>?B=B8=?FD8BI HE = @GBQDBH)5/9>B81B>9>71 EB7AXKE? DO 59D 85B
CDDBDD=XA 1BEHS1>>SBCESEI BDPHE- 1<Q97 32 HXx8B> @xxPBD5@0B 199@96<1C8
D85 B54 1>4 7B55> $ C 9> E>9C?> 6?EB D9=5C 61CD5B G89<5 G19D9>7

T Redand greenLEDs alternatearoundonceper second:+ 85 )5/9G 19DDEHRBO DB 8?E<4
5>DEBB=G1B5 E@4ABAMWE @ @HSHD 86)5/905B91459 HB5BSH?=745

tE=@95® < 1 BB59 HE = @9FB@ < 11350 8G5BOHR' @ DX B?E>48&A8D>49D97?>
3132BQR®EEEK)5/9C?>>5THBAOXEI>@?GS5BIR?3?>DBrBXEBIES7@ 9 >
G98%tEDSH)5/DECD1BAGRP®=B5=?FD 8%9 HE = @Q&BDBH)5/9>BIB=G1B5
E@7B145 =?45 G8938 G9<< 31EC5 D85 B54 1>4 7B55> % C D? CD1BD 1-

U.89<5 )E>>9>7 &?B=1<<|

T RedLED on solid, greenLED might flicker: +838 58 C?<92>91>493DBEBBI® =
3?>DB®D85?D?RBCES5BPASB BIAED PH58H6)5/9Q@>C5B9245.89<65BIC<
98?>DB®@85?D?B8BB5%5> 130CC5B91< @13;9D4R33BOFHBBGC L
3?7==124D%B5359F5@D IdED>> 0861 DB 8F?==1x213 BW®5359+83
6<93B3iB®8HB5S5> G945@ 5> 851 ER1 DBE RBGIGYDH8B1I DB 89BBERBS
C5>49>7 C5B91< 3?==1>4C D? D85 +)5/

T GreenLED on solid, red LED mightflicker: +8Y B5%> C?<929pb 493D BOPBEI81>>5<
9>QERE3B?>DBRE8S5?D?BCHE8H)5/90y ?2B>1<2743>L5BBASXBBEPLD
13D9FRP<B8%81>95><@EBRK3?>DBDB85?D?BB8B54 130CAC5B91< @13;5D
B5359PHO3IB9B&EBGCL3?==124DSB 535 9F5@D IdED> 1DBS51 2 DB 85
3?2==1@a41398H359FFB<IBIB®EB5% GCo945@ ®> 851 EBl1 D= RBG9 > 7

1>4 D85 B1D5 1D G8938 I?ERB5 C5>49>7 C5B91< 3?==1>4C D? D85 +)5/

T GreenLED is rapidly flashing,red LED mightflicker: +85)5/G9%285M8381>9¥5@EDC

CD 3BBHD B D8 HPBATAG 5 @ DABINIBEHY 86 DC Sbctiond.e *@5396 9BL<<I
GloDHF 1<@E7 2 H<BSAE9IBHA>6ABEH?DECB 7 NBREABSEDPD2BF5=5>D
1>6?B8G5BDAXB EDI/PDRPLDB5AESCHBBAXBB P45 8 90D PR3 EBIED 85

+)5/6 9 EOOBICIY7?R>1<2745>813B5DBI9PAB5@9796E R CH
1B5AESBHA>530CD B®5%§F3B3 BB 865)5/90 X 5B98214589<%D 8§20 1&E5

B54 $ 13DC 1C 1 C5B91< @13;5D B5359F54 9>4931D?B 1C 45C3B9254 ¢

U.89<5 9> $51B>9>5kctibirdé C55
T Redand greenLEDs blinking rapidly in unison: +85)5/903 =?43>49DG 19D®>F
F1<94 ) C97>1< ?> 1D <51CD ?>5 381>>5< 256?B5 9D 2579>C <51B>9>7

T RedLED onsolid,greenLED off: + 8 9 869 KEOI?A5 855 1 B £€HATE D359 BBH) 5/
9CDD5=0®9:B&55 E DRIKEFCL 388 1 > >53909@ 8 1CH? K44LB? ED@C53?>4C
? >?D D?E38 D85 ) 1>1<?7 CD93;C G89<5 D85 B54 $ 9C ?> ?B I?E 37?E

T StatusLEDs flash rapidly five times: .85>D856)5/9 ® 8B ? EF 8B 29855 E DFBU<EST
Go9B<ITHED IPECHIPID=6E>49F1WB81>>H<45EDBEICS5 CLHERI:I4
G89381>>FxHEBILIB>9PE56=1T8%493C P3EHTRBI? BB 5 C @B3BI14PHK
1B56< 1984 9 36 DHCEBSHO BB 1 > >HIB3R 5 1 B5E DB kEDBH &S5 1 B BB 7 IBOCCR C
?D85BGDBTHSDIPDHEBES5HD81 GBI D51 B 08BN <EXBO85HDB5>8ED89C
<1€PIBDETVBH?=@ <BEEBD IPECGo94716=x1E€BPOP=D®>493ETHDBBB
3?BB5C @3B149S5I<C E335C EHERXBAED >AKF5 6HALBGBBS @52 955
+)5/ 9C B5C5D

T Redand greenLEDs bothon solid: +8 990D 8G 5 3 ?1>44 9 >A B 17/ 865 1 B XXBATE >3 5
G89B®BHK)5/9CDD5=0DPHFESSIHI=E=49>9=E:<BPB13B1>>>BAPL81C5
<1CIBCEDZBC53?>HB CGIFIDPABEC?EF D 85?>DBD IR KE85HHBDB5=5C

%1;5 CEB5 D? 87?7<4 5138 381>>5< 1D 5138 5HDB5=5 67?B 1D <51CD Ct

5DD9>7 *D1BD54 (175 ?6
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U.89<5 9> 9B=G1B5 , @ 7®itbh6%?45 C55
T Redand greenLEDs alternatearoundonceper second + 85 )5/9G 19DDEBRBO® DB 8?E<4
5>DEBB=G1B5 E@4/HABAMWE @ @HSHD 86)5/905B91459 HB5BS?=?45
:E=@95® < 1 BB59 HE = @058 < 113550 8G5BPER' @ 9 B?E>48B&A&8D>49D97?>
3132B99@EE8H)5/9C8?>>5THBANLE>@?G5BIR?3? > DB Bx5EBISB7@ 9 >
G93%EDS8K)5/DZD1BAGRP@®=B5=7FD 8%9 HE = @Q&BO<DBHK)5/9>B9B=G1B5
E@7B145 =?45 G8938 G9<< 31EC5 D85 B54 1>4 7B55> % C D? CD1BD 1-

T Redand greenLEDs alternatearoundfour timesper second: + 85 )5/9069B=G1B5 E@7B145
=?45 1>4 9C G19D9>7 6?B D85 C8?BD 25DG55> D85 C5B91< ?ED *' @9:

T GreenLED flashesbriefly oncepersecond: + 85 )5/968%69B=G1B5 E@ABRBAR19D9>7
6?B8%?BBLSICEBOI@IENES+8% )5/5>DPDBE@O IBHD 868 ?8BID G bBS
C5B91< ?ED *' @9> 1>4 7TB?E>4 9C B5=?F54 16D5B D85 =9H :E=@5B 81

T RedLEDflashes: + 8 5 B3 €6 1 E 9 B @HMRIB5? ? D < DIABIR 1 E @857 ? D < DIBISB5 B D

D & 19 D@O>B83H? B B30 8 BOAEG@CHIA E 5& 365> 3B3GIB=CEL@ 59682 = @ <BDH
+)5/G9B§2A>MBB5E =116<10@ 1'BDSGD 1 EGA®5+»8BE?D*H>4931D97?>

?6 1 69B=G1B5 E@41D5 5BB?B *55 D85 69B=G1B5 E@41D5 C53D97?> 67t

T GreenLED rapidly flashes: F5BID®I®@B?35349H ®534BB4D>8GOB=GE@®5B 145
@B?35CC 138 CE335CC6E<<|I E@<?1454 41D1 @13;5D 31EC5C D85 7B5

3.e.Automatic Calibration for Your RC/Analog Controller
+85)5/8108b29<®DED?=1DIBIHIBHBE® 1BD I3 RPRIBL<I7>DB?5CIBB?>7<|
B53?==b>HECBS8O6FIDEBL<I2ABEBF /1OB1IB5CEXOE2CDI>BPRAKE5B6?BO2E3S
?><55B@5BODPBHL <92 B?BBEEIPEC8?BSB 1< DBBEHFEB 1>3FB>DB +<8&&BC31 >
CI9=E<D1XIHISE > 1 <PI/< 92 BRUIXEF>A C5) 31<92BRUEBED] <9 2 BRUESS 4
45@5243B5?74836 @5B1DBD8BL <E® 806G 3 8 1>0>5aCPEB@AB 1 =5DHHB5/9BE>>9>7
C5B91< =745

+85)5/31<92BD XS €86 DB ©BH3 E CFRLKEHCREHS 1 > >15><Mr8 55 1 B BHBHHA D B 50="5C
31> 5>D5B <51B >9setretahishaleel D 85

Power off your TReX.
?>>53D I?EB ) B5359F5B ?B 1>1<?7 3?>DB?<<5B D? I?EB +)5/RC 381>>

+EB>>I?EB DB1>C25DE3BBDB?5DBBEDIBE® ?CIDIPEAE<L,;BB3?>C945B
O>5EDB1<P 1>4 96 45C9B54 J5B? I?EB DB9= C5DD9>7C

D D 1 3 8hanBe-mix jumper

D D 13 8&arning-modejumper 9 E87?BEBE5BPH® BO D7B?EG40?EECHBFEBD 138
D89C :E=@5B G89<5 D85 2?71B4 9C @?G5B54

(<1 TEakode jumper DT 5<63B9D 5B EL> 1< %78 9 3 8 B GHG3 ? > D B PX=RBB | D77
31<92B1D5 6?B

)5CD@BCHBEB)S5/ 0?EE8?ESB8B5U>ZB56ED IDPE@<9> ;DB 29ABRX E>>435
@5B C537>4

)5 =7 FB &Bannel-mixjumper "@?E? & 568B54>2ZB5ED I1PEC2<9>;D275085B>4
67 =@EB537?7D8H)5/9E>12XB5DIFNR<P4@ E COY 22%k>? P OC @BNRL>>5&C
9>CDOBEASB85K58 DEB>C?<I92ELB5?®@x<51B=24AB589&%BB?39DM8B?<<?6DEBR
@81C5C

Learning mode phase 1: learning neutrals
.89<B8B5% 9C>C?<P8K)5/9CDD5=0DPRHFSSS5 EDBKPRGCEIBB1>>5X& +=?F5

5DD9>7 *D1BD54 (175 ?6
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D 8%?>DBD YBNREG89BBB58 9C>"L8?RP<AD1;15B?E>@C53?62B86CRACDIDS?E 78
9B?EZBEE388?BOMBH)5/5>3?E>DBBE<SABG DBHFEDBABGIRBB 1>>56E) @E<CS5
5BB?BC ?33EB 4EB9>7 D85 <51B>9>7 @B?35CC ?B 96 D85 381>>5< F1B91>3

Learning mode phase 2: neutral learning report
'>35@81TO8B?EBH)5/GI96<1TCEDIPECIMEN=DO®>493BEDB1< CEIBBIBT
619<6EMBE 3B81>>5%B56%1€BL OB DBS5EDBIKEACE335CECHERSBA8Z?BB5C@?>49>7
381>>5B568< 1B DB S5BBC@ B ?2k5H8EB1>EPDk2LDX51IB>BH1I=-@651@8DDGB >
OBB4HIB5B54B55=PLI>NB:PEDBEBS 1BEEE35CEBHEBI<>5I<Cl 381>>5<C>4

G9<< >?D 25 <51B>54 "6 1<< 69F5 6<1C85C 1B5 B54 D85 <51B>9>7 @B?35(

Learning mode phase 3: learning the extremes

+8 9@ 8 125 9G&527? MBBHSU>FIB5ED IPECXITBD-E<D1415ZEAMEC@ B?HDPEEDFI%x+4C
EBI9DPBOO=585)5/9ADD5-@R9PDHBEBBIHI=HE=>49>9=-F2<E52B13B6D8GIF5
381>>06RE8?HHIB?H13B831>2H4 38O MDGXHDBB2BBS ICAIAE 53 ?%L FB8H?>DB?<
CD9BBCEC4?A«ILD51462E5BD85EB?ERPYEB1 @ DBH)5/=11B5: 938581 >95@EDC
E>B5<962<)5 QESBB?BERBE®8381>F38B919CPERBYS?E DBH)5/G9%2D51B8&5
381>>5«<

Learning mode phase 4: final learning report
+89@81TCG45>DBIKICS5H38® Bh8hB56x1CB5@ B 3645 > BB 8 G BEHE <<x5 1B >BH
6<1CE&PODSBE QGAMBLE)5/985CHDHF5BDDBHK)5/CDIBB B IAEIIG<ILTHEHS C

9> D89C @1DD5B> D? 9>4931D5 G8938 381>>5<C 1B5 31<92B1D54 1>4 G893

.J Note: '>35 <51B>9>7 9C 3?=@<5D5 |?E C8?E<4 B5=?F5 D85 <51B>9>7 =7

5DD9>7 *D1BD54 (175 ?6
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4. RC/Analog in Detall

+89C53D@BPFA45D012¥5BFIEBp 1>4>1<2745T6?@5B1IBHA @ <8DEBH)5/
@B?35CC5C 9DC 381>>5< 9>@EDC 1>4 8?G D8?C5 9>@EDC 9>6<E5>35 D85 -

Pololu TReX connected to an RC receiver

4.a.Channel Functions

+8H9P5> @BNL>>b<xTPBES5ED LD 8H6)5/13355@DBIBI9? 3?>DBTCESBBIE<THEL<?7
F?<D14%5@5>29D8@® ?CO9PDPDB5?45 C5<5BP@BRB >D8B1<E 86381>5@&FAEB3I5P
@1B1=5D5B 96 D85 +)5/ 9C 9> C5B91< =745 .85> >?D 9> C5B91< =745 D85

KChannell: "6=9 HE= @53 <1B3EB5BD 788G @ 5 3 6D 5%WeE 9 HE = @BB6 € 50? D ? B
49B53D9?> 1>4 C@554

KChannel2: "69HE = @5BQ < 135 ?BGCRBBESBE&ES@ 53 S@@HBBIO HE = @58 € 5» D ? B
49B53D9?> 1>4 C@554

KChannel3: *5D 1EH9<91BIl =?D?B C@554 1EH =7?D?B 9C E>949B53D9?7?>1<

KChannel4: >1249C flpgesl mode <9Q@@ABIEOBH)5/DPBEPD?BG?D?BL>4
FOFHSBAPDHTCIO@CDI?ECBCGLIBASFoBTEA 38?D *BBS5CEBBLIHI665B5>D91< 4BI9F
B?2G@GD2581F&G?B=A85%>F5BBS9 CGr@4686>12<¢534381>3838C815CG9D3B8EHBDC
6<9@E@5EB8381>FI<EHEE 2G5 B DIPB-5 C'8I?xHB? >DBPE&29B< 92 BEDITFBTA >>5<

=11 >?D 6E>3D97?> 1C 9>D5>454

K Channel5: >12489 C Is2riaboverride *5B®IF<S5 BB 945 6B3®21>xDBA 85? D ?B2BE ? >17C
381>>5%129b85>C5BPAXBRBBGABC D2 SE1438?DIB I CB34ADCCE35BB8b9F54
=?D3B==1552>083R==1283EBBHIC5BDASBEAMND C12894>5<C1l>4G9<<
>?D66 DBBH?D ?BELICS5BBDASBBRABD IFS<ITEBS5BIAXDBP?ERES 14D 8Bl < PHC
D8?THL>>5<4C CRIBT==1>241CC94 1 BD85=+8BB1>323RACILCGCGID8TIDBEI@ @54
G85D8H81>FA<EDLRSE AG5 B [DIPB5 C'H?”<HB? >D BPE BB< 92 HIITBEA > =8 7?D
6E>3D9?> 1C 9>D5>454

4 b.Channel Calibration
CG1B8?F5B%dction3.e |I?E312ED?=1D0XKISHBREBPS/6?IREB ?HR >1<37>D B ?8DRC
4?25COBDIFHE669B8BABREBS54CEB 1=1>E13Xk492IBEBRS/6?IREB?>DB2K<® B 396 8%>7

) >1<?7 9> 5D19< (175 26


http://www.pololu.com/picture/view/0J94
http://www.pololu.com/picture/view/0J94
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minimum neutral maximum 1 >deadband F1<B®®13881>>585)5/31€9=E<D1XT»PERA8
C51) 1>4C5THL>1<R/<92BADB2=5BHRIE92BADB2=3B%BBE>9DAWM8B1G81>>5<
FI<ES5EG?B =- 6?B>1<?¥/5>5PDBS@3B1=366BTMD 86)5/9 >D 5 BEBEHS DX 5 <
9>@ED F1<ES5C

(5B81=@CD?D935N25@3B1=-8b@D5B89858%81>95@ EOCDIB?D?BHCDCR 554
9C31<H451BEI1B127?<008%]>9FX5ID0A 1B 1 EXXIEBEG @ 1B 12PKHBILECBI97EB1ID9?>
@1B1=5B3810381>39¥5@’MButral+deadband D 21 HC @ 51513 8 1 > 95 @?Biaximum ">D 85
?D84BB53DB9D LR 5/545&B ? =1 Peutral-deadband D 21 HC @ 515Bfinimum % ? D C B 595G16 ? B
381>95@EPDOGrebtral-deadband 1 >deutral+deadband 1>47?D THY PEMD=1H9=EB2B81>>5<

9 > @ ERdD&iEximum ? B 5 O @thimimum % ? D2BB 5 3P8LT>5 B 0DB&9255E BB 1>>5<
9>@ED>1>47?D9?BCBG1IBB5SFS5BICHCGIDIERIA81>25381>28€CEHCIDEEGB5F5BC54
381>>5<CP 3?>697EB1D9?> @1B1=5D5B

4.c.General RC Information

.85>D8H81>95@EBRC CS5BE@E<OBE@4BDB® 8H81>F3<BPBBGD5S5B=XPB®E<C5 DB19>
6B5AEBSEG3EB B535H1®@BO3M8ALC !J 51BBL1>E5x415F5BI=C +85)5/3181>4<5
381>>5< @E<C5 DB19»J6BBHAES5>395C ?6

+85)5/=51CEBEEO4DG CS5BEE<ECSUR82HLC?<EDOABIEBABEC+8B1G81>>5<
FI1<E@B?F2@542PE=29E>9T6C ECC1B1G81>%3<EB 3135@81C99:BEB@B5D54
1C@ECODB S ECS5BRPECOE D@9 BNGIB?=CD?=CGI9DRB85EFBKE®

=C+89®?E82BB5(M@1EB 1> i< PHC 1>4 B5C@53DBFPBL181>4<5
@EGCRIDEB?BD =CB1&8B1>F4<ES5 1>4@7?3T =CB1&B1>FE<E5 "6381>>5<
B514987>C94HBE45BBDPBBE1G81>+39<6E928H 94539 =1BB ?BICEED=
QEGCOZDEDC CMB35@B12¥56B?@ EDBIOSBB5AES>BOD6G12865335@B12%4
C973h4C5C381>b&KEBLI>>HFKECEDE@41EPIBTX@B?HI=¥0%<1 @ GBI &EB?9>D
D8%81>>B4BLC<E82537?=13 "EOBS=1OCEESFI<Ca7>11BB>357/195D53bB&5
<9>5

Cl1C165P1DEES145C9 738 D5>E|Uired ECIDIEB5ABBB5432€EP97TE®NLBAZSHD 5B
1IB5AE9BSA¥38?B?BB81> =CCI9DSREIL IFOPJO4C5BBELCE B 8H)5/983 =745
D85 +)5/ G9<< 5>D5B CSédhiocdel BD 4@ BECH5D85 +)5/ ?><|1 B5AE9B5C 381>>5

"61?E1B5?EC9:96IRB1LI>>HREIL X @D 9?1 xMBHECH3L>>6bID8O697>7BKI4>>5<CP
37>697 E@NBAZSD5EBB4 > >BREB 5 1NNGHAHDBMID 8 55050 DFBLI<E 5 & 1 D [GBR@I9 7 >0 &%9 B
<9>5C B5359F5

4.d. General Analog Information
.85>D8381>95@EBE> 1<RP7<DIDSEC@ 4 BB 8381 >FI<BOSIC@ @B?H9=1ID5%88
381>E54159F5BI=C?BC? 13881>>5¢4RE®BB5CERAD C1=@EK5B2851<?7 D? 4979D1-
3?>F5BC97?>C

+85)5/=51CEBSIGR7<D GADB2HHC?<EBBABE1>Fi<E@B?FAAS>£E=2BB>79>7
6B?=D? G85B3?BB5C@1>/4C 3?BB5C@”?>>0CEB81>CEREBIBEICI=Q@DB5

?PED@ED@?D5>D G5 WH@EBEBI81>>3€CRCITWDHEHA ; EEBBS5 E=@3B@ <135
1>4 7B?E>4 3?>>53D97?>C

,><9CIDP8CO7>DBB)5/8L1ECIPDS5<9B381>9BE359HO<MOAL <?F7>1409C37?>>53D54
381>BXCOBB?4EBS5CEEBBED8B?BDBE>1<?7 D?3RS>TFHBIBI® ?CHCH ?D5>D91<
@B?72<5=C

) >1<?7 9> 5D19< (175 26
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"BI?EB>1<CR7 XI<ERIDICC3?>>6BDEREB)S5/ D85)5/3?E4B89BBE?D ?BXC
E>5H@33®52D 5 >DI0AKXH5?7IHC531 ETB 8 W< 541 5 BI1 B 56G &E52@ 5 B DB®Hy5/9 >
1>1<?7 =745

,>ECB81>>3<SC-@23BL1FO®BL)5/9E>45CIBLR2EBELI>?@ <2>ECIDFH<9 @
?BPFS5BBB45>3E0O51FD8349C37>>3BOHHCERB B 1 DAFNL<BEBGDES4#12<5
6<9C-@48B_5BDASBBSSE?<EDDBMB?29®ECBHE8697>0B34>8PCB97TEB1D9?>
@1Bl-BDODSBECS <PFL1>>b@T>?BBH)5/3?>Co94bBTBBA>>BRBIHBME59B
>S5EDB1€9D92=2D5B@® EBSKB4G1B5C2xkERRPERBD CE8?BIE>EGRD 3IB1L>>B%C
lIEC®%43>DPDASE>EQ0H5>128383P>528 D?33 D85F?<D>8 C8?BESETCSD?B
381>>5<C D? 1 EC54 ?>5 |?E C8?E<4 25 12<5 D? 75D @1CD D85 C165 CD1

4.e.Safe-Start Mode

.85>D86)5/CD1B@SIDB5S5BRA>1<2?74DPIBCDEAGCS EPABIMEECTL4D8BEBESD ?BC
1BGB8EDRG>>ABE>166323ID8BB1>95QEBE)S/<S5DE>?70 DD 89CT42IB1@644IC89>7
9DC 7B55> CD1DEC $ +? 5H9D D89C =745 D85 6?<<?G9>7 3?>49D9?>C =E

<B5AESBRA>BE@I FEF1<0@87 >80 <1l@ @G 85E85)5/903 =?489>BBRC
>?7M?CCOBEBBE>9>F1k9U<CI7>DBAEIBSL>>BEBE5D5B =DI>E635 B5 A B3BBI5>45<CP
3?>697EB1D9?> @1B1=5D5B '><| 381>>5< ?>5 9C B5AE9B54 2| 4561E<D

<<?D3B1l>>b@BB<?CDH85>DPECBKES ®8FIECDRDD >CDBB3BDIBX? F5
FSBAE93;<81>>5=<ECAB49C12C9BBPASB BB )5/ G922 D<<PBED T D GBICH BI91<
3?>DB?<<9>7 D85 =?D?BC 96 I?ERB5 9> ) ?B 1>1<?7 =745

"6?EBB1FGE<?1DB823>68CBE>>9¥P1<274PP1I1259=@?CEPREB T 1D DAGIL65 CD1BD
3?7>49D97?>C E<<5D @?9>D Sectbhr4DI8® B2EQ92B C ESIFIBA< G1IC D? 69H D89C

'>3§?B1FG1D9066B585 BPDABIDDIEBGEED IDECS?EDIB@LCRSDEBI<IA<I8BIC
9>4931D5C D81D D85 381>>5< 9>@EDC 1B5 >?G 9> 3?>DB?< 7?6 D85 =?D?BC

) >1<?7 9> 5D19< (175 26
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5. The Serial Interface

0?B31ECB8G5B9ARS5 BEBREEB >5BWIEB @RAESEIDEH)5/6?8B>6?B=1D%F??45C5DD9>7
IBC>697E@ILBIZSOSBIU4B><IC5>49B7D3B==1>4C+?451>E@7B1UABEGB=G1B5
=ECD 25 9> 69B=G1B5 E@7B145 =745 9 ESecldn®5 E@7B149>7 9C 144B5CC5¢4

*5BEFPDIB==1>URB335@DES4?4RED8EI92x0==549 NBBHHIBH? D 79BE84H)5/9 G >

C5BH92A43B81>>B4¥C5BOAXBREDRBES>D8H)5/96% ?H>1<2745>C5BDAXB B ELD

13DDRBH?CEB35B68b TFEBPIAR3B==162B138?DIBEGCGSBHACEGCO6 BB B==1>4C
D1;5 56653D 96 C5B91< ?F5BB945 253?=5C 13D9F5

&?DB8CBSP?EIBECI9DBG65B92R5BSR BB E3DMIKPEA?>?DB1>0F0965)5/G898BC
DB1>C=DDPB5B1ECT&® 86 1ID8F 39B3EDODID 88?793 €HBRA=xHBH)5/31>
C?=5D95BDIB1>C=9C3C2BACDBDDCH3616OMBACO7>?BPOBH359PFH899BC
DB1>C=C0D9DBIO>EC50BMDEBPDEMOC{HILZ<?COL3?>C5AESSB5/GI9=5FBDB1>C=9D
1>1D8BFIB3GS5 BOIRD D SI?PEBI BEM <4¥TIDFT*+8B978 <@BRDEZBBE>>492F=1>4C

D81D 31EC5 D85 +)5/ D? DB1>C=9D 41D1 213; D? I?E C8?E<4 25 1C 6?<<?G(

+B1>C=9D 37?7==1>4 @13;5D D81D 31EC5C D85 +)5/ D? C5>4 41D1 213; D~
.19D 67?B 1<< D85 5H@53D54 41D1 D? 25 B5359F54 ?B 6?B 1 B51C?>12<5
+B1>C=9D I?EB >5HD 3?==1>4 @13;5D

%?D3B==1>UBISEDB 3B <G DIBH)5/G9=%20544 2139 B5CA@DPB5CHLD8FB=-=1>4C
B5CE<D 9> DG? G1l1 41D1 DB1>C65B

>1449D3?2>CS AR>S 39BPEBEHLBIDIRFS NP 8H)5/ECID&FH-2323?2>>53D97?>
G92%538?BU3DP?ELIC?ERBBL>C=9DDI>0OB1>C=BD359FBBE®3ICIBDBLI75RB5B
1B5CO9CO?HB®?>>53IPEBJ5/D2 '% @?BTE3159D898 LI2ZEBS535GRBIBPIFDB1>C=9D
?B?EB1€9=@%C3D8EB8?BUDSTE>?®3H@5B8B?==-1@4135383BG9¢<GCUIEBB256?B5
1>U1mIB6)5/C5>PR?E&? DB LDECG 9BE 359 B 8P6? EE C386? 793F 5< $C5BYI>BT
3?==E>931D5 G9D8 D85 +)5/

5.a.Serial Communication Settings

,><9?EBD8GB<?€EEBI1xDB?R&B)BC4?5C?DE@ @RPBD=2DRA5D53DVCDB5H1B31 >
3?>69DBB)S/DBEPD>86 3?7==721EBI1BSCG76B?= D? 29MEH37»85)5/
C89@C G9D8 1 4561E<D 21E4 B1D5 7?6 2@cC

+85t)5/1<<?IGED?@D9?C3<8% B 6D 8BAH%H6 6 5BD>4ME5 B BLED 53D B B x=I@ES5 > C HBD
9>D5B9TEIB?==E>931DP5® CB9P40 1B9BI29T3<B34E>432888;9>7 13<93
B54E>41>3| 3853;9>7 9C 5H @Settion54 F85 AB5 UHDOA TLSDBDP9>7 9C >? 5BB?B 45

$1CDMLIE@5EBHIDB5BIA==E>93GDDBH)5/GIECH>BBD CGCD2E>B 56 1EXDD9>7
9C ?>5 CD?@ 29D

+85C5BOER DIOBE?’C DB 2kkG4>D5B91< G38PDOVSH@IBA X Eebktion5.d 6 ?78?B5
9>67?B=1D97?>

5.b. Serial Command Protocols

+85+)5/C5B32=x=1B?D2B29EDB1978D®2>BGE+R 3 1DBRSISEBE@5>432%=1>4
@13;3DECCOCHRTIHPB25=124DKB?<<?L34U1RIDDBBR==1BSAEIBSE1I>2ID5C
1<G1l8CFB859BCOO7>962030AGD B1>868B?= M G8945IDARGI8CFB859BCD
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CO97>9@WAWESDIBEB1>887=M +8951>C85M3481 21D%12><DB1>C5%BSDE
9>6?B=1D97?>

'>5C97>9@093@ABRPFRF5BDEEB<?EEBI 1D B DMBXEH)G6/RL29<DPB135@BA<*4B85B91<
5BB?BEI®R1487==1>0€37?BBHE3E<UBDEA1>285F581B4G 1B sBBBHB?B&S )5/
81C37?>697E@ILBI2BOBWBS5GICEEDRGD 857 D 7HBIC 5 BHHAB?CEB EBEID8H) 5/9 D OB K6<
3?7>DBE5DP>Z335@PE=71>48NAC 16 WOE531E D;BH?S1 OBGS5 BHA BB E BIEDA > 7
3?7==1>4 D81D G1C 9>D5>454 D? CD?@ D85 =?D?BC

+85 +)5/ G9<< B5C@7?>4 D? DG? CE2 @B?D?37?<C

Compact Protocol:
+8PVMB8GI9=QAl=+FRBI?=@2OBBC@ B ?D DPTEB B? DI?7EH28? ECH6? EB)5/9 0 85><|
45F935 3?>>53D54 D? I?EB C5B91< <9>5 +85 +)5/ ?=@13D @B?D?3?< 3?==

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

?BH1I=@ 663G 1D SI8BEH 9 <RXIBAB?==1>H DBEC€@554 ECODFR=@1@B?D?37?<
G5 G?E<4 C5>4 D85 6?<<?G9>7 2ID5 C5AE5>35

9> 8@HO, Ox7F
9> 453240127

Pololu Protocol:

+89@B ? DIPB7?=@ 1 CIMES5 B@ BL DG 24? EBD 8GBBIOAX2BLE5BF?>DB? CCEB®@ E

31419CI| 3BNB#?>1CO9>TEBOIX5?SP D EBD8GBBIAXDB ?$ =3 BEUDLID 975/15C

1>ECDF@B?DC3IBL==1>A@ 539 OWBIBSCII9B)H4G 9D 8L E D 8BO8LBF 93 L35
<9>5

+887?<?7@B?DXCPB1>C=9D 9B5HDO8BIBED=-=124D6?<<?Zd545F935 >E:R3B
21D58%356 1£E5<H>35=-26BB8L)5/9C 2EM89IC3?>697E@LBAHNEBELIBE81>75| (?<?<E
45F 973D 8EIEB?@5FP35=25BD3IDBCE@539865585=-26B 33 TBB?==1DBEDP<<?GC
1<XD 8B ?4EFIGBGRRZ>MBIH?==1>48B5=1929D9D8B?==1xA4131BB8CG1 =D 85
?7=@1@B7?D3B<L @t 3IBB?ECS5>@9D855149665BB83B5@ 1@ B ? D37723-?=<1 2 4DBC
>?734121D&B7?B8H?==1>4 1>85>FEBAFB-CCIO7>9@DIX5DBBEB5@EI==1>4
@13;5D 9C

.\J 0x80, device # byte, command byte with MSB cleared, any necessary data bytes

?BBH1=@€H5G 1>DTS5M8BEH9 <IBAB?==1>4 DBEC@554 6?B+)5/GO9BAEF9I935
>E=258B G5 G?E<4 C5>4 D85 6?<<?G9>7 2ID5 C5AE5>35

9> 8@xB0, 0x07, 0x70, OX7F
9> 45398281%k112, 127

&?D5 D81D H 9C D85 3?==1>4 H G9D8 9DC =?CD C97>96931>D 29D 3<51

+85-)5/G9BSEC@XN2ADBIBE?<?EE4?=@ 1@B?D?3D8&®<I?E4?>?B55@ ECH: E= @5B
3?7>697EB1D9?> @1B1=5D5B D? 945>D961 G8938 @B?D?37?< I?E G9<< 25 EC9

+85 *5B91< ">D5B6135 (175 ?6
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5.c.Serial Command List and Documentation
+ 8 5TReX command documentationhttp://www.pololu.com/file/download/TReX_Commands_v1.2.pdf?file_id=0J1] ;
@46 3?>D19>C 1 <9CD 7?6 1<< D85 C5B91< 3?==1>4C D85 +)5/ B53?7>9J5C

5.d. Configuration Parameter List and Documentation
+ 8 FReX parameter documentation[http://www.pololu.com/file/download/TReX_Parameters_v1.2.pdf?file_id=0J2] ;
@46 3?>D19>C 1 <9CD 7?6 1<< D85 +)5/RC 3?>697EB1D97?> @1B1=5D5BC 1<~

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

?B35BDI1@ @ <9 3RTBOXCDIBHE D5 7BEOBS1 D 2ERBS5>43>B5359892B8F5B=@?BD1>D
531ETH®8DBE)5/81C@DI?2BRA3I<MBA4E>43833;96993&&9=9x1B8D1>88B3;CE=

2ED C?=5G81D =?B5 B?2ECD 1C 9D 31> 45D53D 4E@<931D54 1>4 ?ED ?6 ?B

.85>29D? @D 8G5BOIRDA@ 2 BAL=-BOGRLBS529MC5S5DI3<BBVL4E>43833;968712<59
=?24D8H)5/5H@AIDCIXBDB25D 13 ;54AMBH>2G6F5BP==1a113;6&5x?GE6BF3SDE
D82IMBECED8529p 67?B8EOL3;PH<OBH)5/GICEML BB2BDDES5)+ BB?IBDS
1>897>7TBFH?==1>485)5/G9¢<OBL1>CHAARID2PDARSBDOB5S5D HBAPAEE?GE6BF5>
29DC 7?6 D89C 2ID5 G9<< 25 D85 29D ) 6?B D85 @13;5D ?6 41D1 D85 +)5/

45D12832RPBD B I3I<BBA4E>43633;, GXBICRS5|?DBG3?WEB8ICTIE=EMPEB1569>4

1G 51 <M8 6 ? B =& D 9%kpedia [http://en.wikipedia.org/wiki/ Cyclic_redundancy_check] + 8 A\ E 9B% B COX &1 D
) 3?=@ EDADIPIABLBIBI<BERAFICH?Pr O@?<I|I>>IMREBSCCIG/SS5BEILB1B5
12?7EBD8B5=19>488)5/EC5)C G8938510ECAE 29@?<1>? VR *x%H5 =ECXG1IC
25 1>40B5CER<EP4E32EL=19>MFEBH5=19946867?GLrBIDD8Y 2IDI®XED12>D?
D85 5>4 ?6 I?EB 3?==1>4 @13;5DC

+85 ) 1<7?B9D8= 9C 1C 6?<<?GC

H@B5CC I?EB 29D ) @?<I>DxE14>4)5b@6RATIE<D 20>1B|
44 J5B?5C D? D85 5>4 ?6 I?EB =5CC175

.BODBEB @7?<I>?E945B>pEEHBECCEBDB%* ?6?2E® ?<1>?7FB®IAB53D<? G
D85 %* ?6 I?EB =5CC175

"D8®B* ?7ED 9C<97E544%B/') D89H GOIDBS5CCDSED>5G5CC 1965
D85 %* ?6 I?EB ) 9C 1<97>54 E>45B 1 4? >?7D89>7

*89bBTEDB BO7TBIRIODEL<<LLIDRE?ED @?<I>?GPDAXEE >45B>H1DOB2YIDC
7? 213; D? CD5@

.81DREBB?EBS5CCIOE5?G?EDB B5CHBEL>0D89@5F398DC?ER 2I1DG85>
D1<;9>7 D? D85 +)5/ G9D8 ) 5>12<54

"6?ER¥FBHF5B3?E>D)S5B24667?B8@B? 2 C2EICKCI?BE?=@<9B3DBLH19€K<?E5
D25=?>CDB1H®)<5 31<3E<UDXERB:eL5?®8IEDEGLBI'EB) @?<1>7?G928
H D8%61E)SD) @?<I>?292EB5CCGPAREDG? 2CBBESHIO H D8&8®==1>4
@13;5D D? 75D B1G 381>>5< 9>@ED F1<E5C 67?B 1<< 69F5 381>>5<C

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

CRC-7 Polynomial =[1 000100 1]
message =[10000110][00011111]0000000

Steps 3,4, &5:

+85 *5B91< ">D5B6135 (175 ?6


http://www.pololu.com/file/download/TReX_Commands_v1.2.pdf?file_id=0J1
http://www.pololu.com/file/download/TReX_Parameters_v1.2.pdf?file_id=0J2
http://en.wikipedia.org/wiki/Cyclic_redundancy_check
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10001001)10000110000111110000000
XOR1000200L[[[[IILIILIITTI]
--------------- AERAARRAR RN
000221210001 [ [[IIIIIII]
shift =-—->10001001|[||[I1]]]]
[LEEIEETTT
11110002l
10001001'””WﬁWh|H
11110001 [|[[II
10001001H|wmwm|H
TI110002(111]]
10001002 ]||[[]]]]
[TTTITH
11110001l
10001001([]]]]]
[TT1T
111100007
10001001([]]]]

[TT11]
111100107((|]]
10001001]]|]][]

[111]
111101107]]
10001001]]]]

[111
11111110]]]
10001001]]]

[ 11
11101110T7]
10001001]]

[
11001110]
10001001]
|
10001110
10001001

0000111=0x07

?B@?B1D97

*?D8BEIR==1 @1 3BDB?ECHDB5S5DBRFFIB81>95QECETBHLIRBBL>>GIMN)8 5>12<54

9 0x86, Ox1F, 0x07

+85BRBG?=BBOIXBIECHI?E@B?7BDR=ICD8Y 31<IE<ADOPF>BH669FBHB2B @554

@5BC@53D9F5 O0?E 31> 6Seetorn5f 5H1=@<5 7?6 D89C

5.f. CRC-Generation Algorithm in C

+85) 1<7?B9MD3@ 9315669184290 FRITHB 1PVESPPB® ?CCHRBSEHYIDPs 7?B D8 =
G?BLD85IDSS5 FHEHA 2C?=B1<3E<1BIYPHO=5 31ED?B53?=@EDGERBL>@?CC92<5

2| DBl<E8G2E@® B? 7TBABEDIC D 8BS DBRSHEL<HEBG5468525>5B 1ID)9 >G?B7/ 9F 5 >

=5 CCI/BORS5 AESBBGEEIDC9452ID26G % ()% 6<1CB®B1;5085 31<3E<ADEB?>
1B29DB1BI =5CC175 =E38 61CD5B D81> 96 G5 G?B; D8B?E78 D85 =5CC175 2

+8H?2<<?GA=W2EBED?BHC <??;P@2%$ % E C 9D 8GE >3 BOerateCRCTable() G8938
?2>I55DQ B1<2585B?202=5GC YUFRHEDEH>9D 91 @I 1BPEB B? 7 PR ?ESACO<|
381>DBSE>3MILD ABFE??; P@2B3 ()'% ?B<1E8@ B ?35GC C 19759 D APER) 5
F1B9D25E> E CBETRCAJI() 6 E>3DBNIABP385CC2VEBP?ER 1 © @7 >%D §BtCRC()

6E>3D97?>

unsigned char CRCPoly = 0x89; // the value of our CRC-7 polynomial
unsigned char CRCTable[256];

void GenerateCRCTable()

{

inti, j;

+85 *5B91< ">D5B6135 (175
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/I generate a table value for all 256 possible byte values
for (i=0; i < 256; i++)

CRCTableJi] = (i & 0x80) ? i » CRCPoly : i;
for j=1;j<8;j++)
{

CRCTable[i] <<= 1;

if (CRCTable[i] & 0x80)
CRCTable[i] *= CRCPaoly;

}
/I adds a message byte to the current CRC-7 to get a the new CRC-7
unsigned char CRCAdd(unsigned char CRC, unsigned char message_byte)
{
return CRCTable[(CRC << 1) * message_byte];
}
/I returns the CRC-7 for a message of "length" bytes
unsigned char getCRC(unsigned char messagef], int length)

inti;
unsigned char CRC = 0;

for (i=0; i < length; i++)
CRC = CRCAdd(CRC, messageli]);

return CRC;
}

5.g9.Resetting the Serial Communication Parameters

"D 9C @?CC92<5 D? B5C5D D85 +)5/ D? 9DC 4561E<D C5B91< C5DD9>7C EC!
(?G5B 7?66 I?EB +)5/
DD138 D85 381>>5< =9H :E=@5B
DD138 D85 <51B>9>7 =745 69B=G1B5 E@41D5 :E=@5B 9 5 C87?BD *' *5
)5=?F5 D85 =745 C5<53D97?> :E=@5B 95 C5D D85 +)5/ 6?B *5B91< %?4!

)5CD@BSGBB?EB)S5/ 0?EC8?E55 8B54>ZB5ED IPECL<D5BABDESHU3I® 5B
C537>4

)5=?FB8%81>>5< EO@RGBE 8 ? B4 5B 8B54>2ZB56D 1P ECL<D5B 1B ®&7EB
D9=5C @5B C537>4

(?G5B 7?66 I?EB +)5/

.85>?BE5HD?GHE@?EB)5/ 900G BRAR DO®SZR 13D D 8 B 1EKDES.Ckbps baud, 1 stop
bit, no error detection

+85 *5B91< ">D5B6135 (175 ?6



(?<?<E +)5/ ,C5B C E945 L M (?<?<E ?B@?B1D97

6. Updating the TReX's Firmware

Current Firmware Version

'EB=?CBG35BB<b5EbOB4 CEL® 8 & PB8H6)5/="7D 3B > D B2P®xBLB2.trX [http://www.pololu.com/file/
downloadtrexvl_2.trx?file_id=0J237] (160ktrx) F5B C 9?8 95 B CRPPHISE D 8 @B 5 F S2X1[EBI4 ?HC

1>4 ;2@B8B7?G?B;9>¥5BC9?74C4 <<XDB8GEBE@ @2BEHBUDGTB@ B? @>BXB=G1B5
F5BC9?4CG4 CPO6?EB)5/4?5€?B1lFB5BC9?69B=GIIB45?E4?>?BD553?==E>931D5
C5B91BR<!| ?B 2@C?E4?>?D55DE@41PBEB9B=G0DB5 -5BC9?>1<CA44C
>5@?>697ERUBA=BOEBDTE? @ D9?49<BIBH)5/RC5BBEE€ @ 2ACHQA D8LX?G5B
=Z93B?3?>DBRPIKHBBRILCID1=@?>RDCIBGEIRCDBED 8H)5/RES5C @ TBEBE9?REXE
G1>DGE3845<1I?PE>554P4EC69B=GABBC9?9a?E494>RIDD8Y4E<UI?E>554 D&
ECGI9B=GHABEHC9?E<5 150068 1 DEC 8 ? H<@ 7 BIP£EMReX Configurator [http://mww.pololu.com/file/
download/TReXConfiguratorinstaller_100608.zip?file_id=0J382] T JO9@FES5BC9?> ?E1DBBOTED 41 DBH
69B=GOB5BC9?261?E81Fb>?<46BBCB@&BH)5/ ?>697EB:DPRBIRECE?E<ISEL1<<I
E>9>CD1<< 9D 69BCD EC9>7 D85 44 )5=?F5 (B?7B1=C 3?>DB?< @1>5<

&?DB8C=6>9DB3%?C890@ @IFFBCI?>8IK5BCOABE>3DI9%AL=RIMBEBCI9?2ED
945>D9695C 1 81B4G1B5 381>75 ?> D85 2?1B4 D81D 81C >? 9=@13D ?> @58B

Updating Firmware

+?E@ 4DB69B=GUBE55D @ HREB)5/9>BBPB=G1B5 @2 +MBEC5>DI855@9>1B1
69B=GaB8G893IE3I1>4?ECIBBBReX Configurator program [http://www.pololu.com/file/ download/
TReXConfiguratorinstaller_100608.zip?file_id=0J382] ; JO9@BD5B=@RX7BAB53?==p2>EBB51D8B?E78
D85 6?<<?G9>7 @B?354EB5 256?B5 @5B6?B=9>7 D85 E@41D5

+EB> ?66 @?G5B D? I?EB +)5/

(ED D85 +)5/ 9>D? *5B91< %?45 21 B5=?F9>7 D85 %?45 :E=@5B

B?E>4 D85 ++$ *5B91< 'ED *' @9> 2|1 1DD1389>7 D85 $51B>9>7 %?45 ¢
DD138 D85 %9H :E=@58B

)5CD?B5 @?G5B D? D85 +)5/ D85 CD1IDEC $ C C8?E<4 1<D5B>1D5<I| 6<:
)5=?F5 D85 %9H :E=@5B D85 CD1IDEC $ C C8?E<4 1<D5B>1D5 61CD5B

)5=?FB8%51B>9>7 994G 1B5 A Q@QHB@SPBHBSEDIPECE?E<ARBISE<ICS8
5F5BI C53?7>4

)53?>>53D I?EB +)5/RC C5B91< 312<5 D? 5CD12<9C8 1 3?>>53D97?> 25D

Option 1: using the TReX Configurator program
YE>D86)5/ ?>697ERIEN7B18<933>D86,@ 7B DBB5 G 1BEPOES9 IBIB3IFHB/GE3IB55>

31@DEB5 25<?G

,@41D9>7 D85 +)5/ C 9B=G1B5 (175 ?6


http://www.pololu.com/file/download/trexv1_2.trx?file_id=0J237
http://www.pololu.com/file/download/trexv1_2.trx?file_id=0J237
http://www.pololu.com/file/download/TReXConfiguratorInstaller_100608.zip?file_id=0J382
http://www.pololu.com/file/download/TReXConfiguratorInstaller_100608.zip?file_id=0J382
http://www.pololu.com/file/download/TReXConfiguratorInstaller_100608.zip?file_id=0J382
http://www.pololu.com/file/download/TReXConfiguratorInstaller_100608.zip?file_id=0J382
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Pololu TReX Configurator w1.0 |;_| |E| g|
‘1

Connectto TReX ‘ not connected

Parameter Configuration | Channel Reader | Motor Control| on

i : Reset All Paramet
RC/Analog Pararms |Mntnr Params || Serial Params & Status| Device Number: I:l - et

Channel Properties
Channel 1 2 3 4 5

Required

lgnored Deadband Behavior
Reversed Motor 1 Deadband Brake (0-255): I:I
Parabolic Motor 2 Deadband Brake (0-255); I:I

Channel Calibration
Ch. Minimum Neutral Maximum Deadband

a bk W N

+89C G9<< 2B9>7 E@ D85 9B=G1B5 ,@7B145 491<?7 1C C8?G> 25<?G

,@41D9>7 D85 +)5/ C 9B=G1B5 (175 ?6
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Firmware Lipgrade

MNote

Before pou can proceed, you must place your TREX into bootloader mode
uzing the "Secret Handshake":
11 Turn off power to the THex.
21 Put the TRe into Senal Mode [i.e. remaove the mode jumper].
3] Ground the TTL Senal Out [S0] pin [e.g. az shown in image on nght].
4] Attach the "Mi" jumper.
5] Restore power to the TRex; the status LED 2 should alternately flazh.
B] Remove the mix jumper; the status LED s shauld alternate faster.
¥1 Remove the shart between the zenial out [SO] pin and ground [G].
8] The green status LED should nove briefly llazh every second.
9] Reconnect your TReX's zenal cable, select a file, and click "Program®.

COM Port: | COR3 hd

Select the firmware file:

| C:Mbresn]_ 0 ke | browse. .

*5<IBEB% @ ?IREB)5/93?>>5 RS > DHEH9 B = CEL@ 86 DSEH O89 I, FPvogram 2EDD ? >
D®2>9DD3ENB =CEL@8 I' BIXK?5?BB5BTESPV25@B?=®@ B34 6 DBADEG 1 >3 B 1IREB
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Option 2: using a terminal program
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