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1. Overview

- < Pololu USB AVR programmer [http://imww .pololu.com/catalogproduct/1300] = GD F C ; F 5 A @ BH-A 9Ga/ ¥
A=7FC7CBbYHEBEZ@B® FECH EHEE CRH<9'G.EL5 GI175C C @ Crangutan robot controllers

[http://www .pololu.com/catalogtategory/8] 5 B 81 BBi robot [http://www .pololu.com/catalogproduct/975] -<9DFC;F5AA9F
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-KC588=H=CHRHI@IB B H<=@ SBBO96I|;;=BFC>B7HRCG@ICIERECEHHFOBI9F5@ DIFDCG?9
7CAAIB=75H=CB 5B8 5 ,&) G7CD9 :CF ACB=HCF=B; G=;B5@G 5B8 JC@H5;9 @
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B CHH<QF = ; =B5Aa-@G EQrarigyutan USB programmer [http:/Avww .pololu.com/catalogproduct/740] D=7HIF 98
HC H<9 F=;<H

USB AVR programmer PGMO3A. Orangutan USB programmer PGMO02A/B.

$MC4d5I9<0OF =; FB5E | H5BD F C; F 5 AVAGIK B= B=881\G Y | = th@re [http://www .pololu.com/docs/
0J6]

Important Safety Warning and Handling Procedures
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1.a.Module Pinout and Components

Pololu USB AVR programmer, labeled top view.

-<9*C@C@!| /+ DFC,FS5ANLBBHGIGCADNEQF DCBH5B=B7 @USB & to mini-B

cable [http://www .pololu.com/catalogproduct/1129] 5B & A C BB H/E®1 &9 5FH 9 J =F95 B=B 7 @ 6-pitn aSP

programming cable [http://imww .pololu.com/catalogproduct/972] H<®@@ 89 M =B *7CBB97HEE@EF97H @ M
GIDDCFH98 6IH =H =G 95GM HC 7F95H9 CF DIF7<5G9 5 D=B HC D=B $,*

-<9 ., /+ DFC;F5AA9F <5G H<F99 =B8=75HCF & G
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7CADIBOH<Y9 756@IFO99B K=0 @DBKH BGGBC K@M =B?7EBH =IBING®
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57H=J=HM
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DFC;F5ARSBI@BBB-FR2FI7T5BIHIFA=<BCE | KT H <®FFEMF IBBHBPCB:=;IF5H=CB
I H=@ =%tbtion329

-<YBUS @ =BRCJIB88FB7HHIEEEY / ., @=BBI<9 756@BB5BIGCGIMBODCKIBFE8=H=CB5@
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G<CBXZ®#L 799856C | BV C3 H H OA®FBEAKC R9< 5B @G AVFCGHITFC AD IN9FR8H G 7CBIB97 H
DCFH H9ADCF5F=@M CF H5?9 CH<9F 57H=CBG HC @=A=H H<9 1G9 C: .,

-<GND @=B9 DFCJ=89G 8=F97H 5779GG HC H<9 ;FCIB898 @=B9 CB H<9 ., 75

-<gX 5BBRX @=B%E<9 & GI9FBEEEHH<9 HC --& GSB5D@OFHF@ 5693 @0QEB<9
7CADNMND®FF G D IXH=GHEC | H H i3 8 B B HAWHGH5FIGG 9 FES (D B 3IBBBX =G6B-BDHK5H
7 C BB HWHGHSFIEE 9 Fi+ B @B B ABeétion6 89 G 7 F<GRIGGC Bl <9@ BTG AAIB=R5SM | F
89J=79G :FCA H<9 7CADIH9F
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Pololu USB AVR programmer bottom view with
dimensions.
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RST -<H5SFH/+\GFIGA+HBO-=-@ —BE> 9BGBC IHBIFH-J® BBKF=BEFC;F5AAEB @ 8
H<9+ =B F9G9H
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1.b. Supported Microcontrollers

-<DFC;F5L6KTHKTFK=-HQ/@GCGH<BEHBIDFC;F5E5AXKAMHB< I+ $,*~=BHOFGBFE5BCH
699IB9GEBHEB @I = 7HE 699IB9 GKIDIHD Kb B ; | HOBE& controllers [http://www .pololu.com/catalog/
category/8] 5 B 8 <3pi Robot [http://mww .pololu.com/catalogproduct/975] -<9DFC;F5AA9HIFD G 5856 @9

=FAKS5® @ CHOBBHEEGIHIBRI=7TPBCIBCHIFFIKIC®BREHHAXGA W ;5 @=89
A=7TFC7CBHFC@ @9FG

-<DFC;F5APTKIOEMB<Y ., DCKOFRL-B8HEBHIBBBBC;F5AA+BH<5HRIBB=B;
5H 7T@C/IGBEIE9 H<5H H<9 DFC;F5AA9F 8C9GOBBYBI@=IJ9F DCKI9F HC H<9 HE

-CDFC;FbBiACK =PB8KB of flashmemory 9 H<9A9;5 CF-A9;5 5:=FAKS5F9
ID;F589 HC J9FG=CB CFS@tbhDFCEG BFOHKHF 818 C B0

1.c.Supported Operating Systems

-<FC@C@!/+ DFC;F5KABPRIOBIGCHBBIE7TFCO®EBBCKG,9FJ*39? 0=B8CKG
/| =GH8B8CKG 5B8 SeetBNb:CBFI@=A=H98 '57 ), 1 GIDDCFH
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IG9BS75I155BIE@9D H-HXEBGB9G B <BC B : =; | FIFHEBBINCFBD Y F G =AOHIEEMY C |
KCIl@8@3MKCGC9=B8CKD®PB CK5BHZ <5 BHS COZ5F 5 A IK9F1Gx< C I6@R5 F 9® M9 F
-<DFC;FS5RAAEEBERDEIHERCB =, IFbBIECBEBACCHOGBE <92 5B81., HC --& G9F=5@
585DH9F D=BG

-<9 ,&) G7CD9 5DDb@=75H=6BBOK3EF?G CB@M =B 0
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2. Contacting Pololu

2Cl1 75B7<97M<%Pololu USB AVR programmer page
[http://www .pololu.com/catalogproduct/1300] : CBH 88 =H =BB6 @A 5= C B
KCIl@BI@=HKEDBFCMCI6CHBOMCDH C>DFB6EXIH
MCPEDOFXKOBHESLT @ C@!/+ *FC; F5A2Z0IF5dntact

us [http://www .pololu.com/contact] 8 =F 9 7 @ ROMC GGIB C | Fforum
[http://forum.pololu.com/] -9 @@ <5KHP8 =RI X @KHP7CI @BDFCJ9
K<5MCKC | @8HG 99BI <9IHIFO5BMH 9 @BEOK C | @8="?9
HC G5M
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3. Getting Started in Windows
-<9 *C@C@H.DFC;F5AA9F KLBBXIXKEGBIBECKGHS5 5BB8CKG

3.a.Installing Windows Drivers and Softwase

$MCIGD=B8CKGMCK=@ @98 &5 J9=HSenkcePack 3 [http://www .microsoft.com/
downloadshetails.aspx?Familyld=68C48DAD-BC34-40BE-8D85-6BB4AF56F5)] CF #CH % L

=BGHH @ @PBGHHXBF—RIITEK<C@C@!| /+ DFC;F5AERARNGIOKRC
=BGHH@Q@KW85UPODCBHE® @®AB<DDFC ;F5 KASKOFOC @IMB;F58=8B;

HC ,9FJ=79 *577? GC K9 F97CAA9B8 ,9FJ=79 *57? CJ9F H<9 <CH:=L

@9 BEHK FIHIER=IBE@ B&E UF-T H<J9 /+ DFC;F5AANE«5J9C@ CG@HY;=B5@
Orangutan USB programmer [http://www .pololu.com/catalogproduct/740] M CH = IBBEB GH &S @O B G7 =: =
HC H<5H 89J=79

9:CMeCTCBBUTHE @ C@I|/+ DFC;F5AABIFCADIHIBB=B7FC®GBBCKGAIGH
=BGH5@@ =HG 8F=J9FG

CKB @ GB®8=B G H<x®@alu AVR Development Bundle [http://www .pololu.com/file/download/
avr_development_bundle_10624.exe?file_id=0J481{173MB exe) -<=6B7 @ H&BE=I9B& C: HKEH% 9
*C@C@!l/+ *FC;FSAB@FXB=H<B+ /+ HI8=GBS8<C @C/@ I &=6F5FM
$MCIFBCGEIRO<=T<H<9ITRADCBYBBIDEHGEH HEBGHE@RIBAMCCB B8
HEBGHS@F@JIJSB& C-HKEBHFHXDFC,;F5AMOF5B C KB @HXEEE%D 5 F USSR AR
Programmer Windows Drivers and Software [http://www .pololu.com/file/download/pololu-usb-avr-programmer-
win-110524.exe?file_id=0J486] ' 9L 9

IF=BH<9B GHb5 @ @B3CKRCHEO B CHl < BIK®OF = J9 5B CGP 99 G&M87 F C G B 8H
FO7CAANBBICGHBEBO9BGHS @@5MHEBGB =BMK5MUE B 8 CIKGC H $ B GHHS8@&@J 9 F
GC:HK5F9 5BMBKENKG =@35 /

Windows Vista and Windows 7 users: :HH<9BGH5 @5a5BI—=@GVBG FFCADIBEQE B@WBCASH=75@ @ M
“BGHSED @I GEHFMEBH CICBBYTTHO C@I1/+ DFC,;F5~MF=7TE§BLIFHEIH=CB
:FCA MCIl =G F9EI=F98
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Windows XP users: :HO9IF<8BGH5 @BFB=GBO@ @EKRDGCPR57BIRC@C @I /+
DFC;F5AA9F MCI 7CBB97H HC MCIF 7CADIH9F

C BB Hr<4h /+ DFC;F5AKMDEIRC AD NE.9 F D C Fhe programmer is actually three

devicesin onesoyour XP computer will detectall thr eeof thosenew devicesand display the OFound
New Hardwar e WizardOthreetimes. 57 €#l=AXDI CIROK#5F8KBEN5PEWE: C@ @KEKD G

0<9B H<9 T!CIB8 (9K #98FB&UYFG08=GD@5M98 G9@97H T(C BCH H<=G H:

)BH<®97 CB/&F THB<P! CIF8 K#5F 8K B E W5 KBUATBB-EHB@ @ KS5IFGASH=75@ @MU
5B8 7@=7? T(9LHU
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0 =B8CIKE&=@5FNBCI;54+B<BHKDF = XBBCAD IBIGCHIB7FC GBBD7CAANBBH
MCI GHCD H<9 =BGH5@@5H=CB @=7? T CBH=BI9 BMK5MU

0<9BIC45J)FB=GI<BECIFOK#5F8KBENSHEWIT2B =G HOBH< 5B C H<ON5F 8
K=0@D 2CIK=@@®@HCIEHh@e K=NS5K8GB@ | ;;=Bi,<DFC;FS5ALRTF@ERDGCF
957< K=N5F8

3. Getting Started in WWdows Page 9 of 53



Pololu USB A/R Programmer User's Guide © 2001D201 Pololu Corporation

$MCIG9=B8CKGBYLDIF-DDBCO@BLSE HRAGIB,E@F=JHKB5 ICCIMCIIFFC6 @ 9AG
A=;<69561;=E@39FGECCBGBGFC GOGH\WHC 6PRFfihEasys / 9F G =C.B &8 5= DOF=HT
JO9FG=CB K= @@HC A= HH<.9 /+ DFC;F5REIYHBB<IKXEIOFGCHBEB=J9F
M C4d5JBMD C C 28B<P 9 H5HEBHKP* FC D 9 KH B 8 GXE\Wndows\System32\drivers\ushsgs
-COHH<OLIBFGEGBIF=IMEK = ® @8 O = H < B $ebvide®ack 3 [http://www .microsoft.com/
downloadsHetails.aspx?Familyld=68C48DAD-BC34-40BE-8D85-6BB4F56F5a] C F# C H 9% L ,CAIGIKGC

= BGHH@9@ 8I&SIRIDCPHES ACAB<DFC;F5 KAFKOFOGC @B ;F58HB9FJI=79
*577 GC K9 F97CAA9B8 ,9FJ=79 *57? CJ9F H<9 <CH:=L

"HEBGHYRIFP=-BSNME,ICHOICIFCADNE9B=79B5; SB8LD5BEO*CFHGE &*- U
@ NECE<CABBKG' DCFHE@C@U+ *FC,FS5AATFEF5AAEBHRB*C@.C@ I+
*FC;FS5AAQROF=C@ KB 5F 9B Hx< YO & G50A INGCH = @@W<B5 A0 H<DCPH;T )' U

CH )" U $MCILD5B8P*C@.C@I19)=79@HMIE<CIGBOIPBHEW<C@C @I /+
DFC;F5AA9F
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Windows XP device manager showing the Pololu USB AVR
Programmer

Windows Vista device manager showing the Pololu USB AVR Programmer

,CAGC HK-RB@H@ @CRBI9HSCB9YF DCBHAGIBMBICBIOOMBC<5BH*%9' DCFH
BIA6SEG=HBWBIF 89J=MT15BCG CC=B<9J=79B5;9F=BDH<®F C D 98=5<80G~,
H<9' DCSHBIB@+HEK® 8J5B7968HH@B<O*CPHHH=B56GALC N<&E5 @M CI5B<5BH%9
)) DCFH 5G6G=;B98 8C MCIF 89J=79

)JB7TMCIF5J81779GGB@KH®IDIEFR=I9B&GC.HKMEISFIBH<OC@C.@ | /+
*FC;F5ALEB: = IFEH=QOQBHMGI5=Q-H QB 5S5ABB+BH<C @ C@ 8EEDD@=75H=CB
50 ONCCHIZ <5BASBOMH<GIHHGROIFFC;F55ABEGBEBI@BCI6 @D EEC 6 TIIEDRID
Section3.e:CF ACF9 =B:CFA5H=CB

-<=GC:HKIHP 5@ GCBHH<BBEGCHS5 @-@IFECB Q@ C& IG7CDD @ =7CH=EBCKG
*@95CRctwAY:CF =BGH5@ @5H=CB 5B8 1G5;9 =BGHFI7H=CBG
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3.b. Programming AVRs Using A/R Studio 5

-<=IBIH CFGh®¥FREStudio5 #CK9JIJOM<H=A9H<KE=HSB @ IHIHCBEBB@ G

ILSAD@C>LTHEC @ U@ | &=6FBFM =/F9,HI8B=C<9F9:EMT45J9
5BF5B;IKFB*=C6 CHR=GCCH<IL @ U@ | & =6 F3F8/IC AOH <FH5 GCB

MCI DFC656 @M/ &<8I188CIG BBdiocI®

-9 COQ@AKHEFEFOHSEE HIBRINDSHIDFC; F5YA G =B0 =B 8 CKG&=RBYR Studio 5

[http://www .atmel.comhmicrositeavr_studio 5] 5BB*C@ C@I|/+ *FC;F5AA9FHI8B=EG:FOBH9;F5H98
89J9@CDRIBHC BH 9 BDHF CJ BYOBA OB <HCGH C R Sl @@ R-3HP= A D @O ; FBG\@ SB?

& T7CBBO9AB®E®B C5B/+ )B5BMH<F5B;I|FBA& controllers [http:/iwww .pololu.com/catalog/
category/8] 5 B Bl BPi Robot [http:/mww .pololu.com/catalogproduct/975] H <B & C ; Ko-A@@+HB<PIBG ¥F  $:
MCK5BHOFC;BFRBA+ H<BEHBX4HJIJHBR 7CBBIABDE®B H<PAC 898 <HCH CF-B@
AC8=:=98

2Cl K=@@ B998 HC

P CKB@ GB®3=B G ABRD Kudio 5 [http:/www .atmel.comiicrositeavr_studio 5] 6 M: C @ @ CHK<B ;
=BGHFI7TH=CEBGKOBGHIAY @ V

P$BGH5@@ H<IY+CBOCE@®IMABF=J9FG CB MCIBRcCI@hRBIEIPEBGHFI7TH=CBG
P.D;F589 MCIF DRC;EBAKSF9 H ar%fet =,CRection9:CF =BGHFI7TH=CBG

P 88H<®DDDFCOF&SH@E/+ HIB=CGCIOHHGIDDREEH+ MCK=GKDFC;F5A
B979GGS¥btion3.h.1:CF =BGHFI7H=CBG

"HO9F MCIl <5J9 7TCAD@9H98 H<9G9 DFI9NF9EIHIB=EI9GDMECHI7FHB 7F95H9 5 BIK

)D9B/+ ,HI8=EB8 @ N&vProject $ B <(D K*F C>87H@O® ;@ EXddutableProject : CH<9
H 9 A D @BHHEBRD®F C BHSADB B C 7 5$BHEBH CR S6-0BSACIPFCI9@HB?&BBIH
—HBI<P 38EF97HICHWENI5B<CCGBg9FIBIADB & C 75+ CHBC | @8=2B7<9HAX9
Create directory for soluton 6CL HC G=AD@=:M H<9 8=F97HCFMJ)IGHFI7HIF9 C: MCIF D
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[http://www .pololu.com/picture/view/0J3709]
The New Project dialog of AVR Studio 5.

$BH<PI=79@97K=BBCO I8P I=BIAC:MCIGD97==7'CHB)F5B ;| H5MB
D*+C6HKKG@@HE69FA9;5 -A9;5 -A9;5 *-A9;5 * -A9;5 *CF
-A9;5 * 89D9B8=B; CB K<=7< 7<=D MCIF )F5BKIHE6B7 E%5 H9= H<C% OH GC59F H
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[http://www .pololu.com/picture/view/0J3710]
The Device Selection dialog of AVR Studio 5.

+9ACJ9 H<9 HO9AD@5H9 7C89 H<5H K5G 5IHCA5S5H=75@@M D@5798 =B @=B

/I F_CPU tells util/delay.h our clock frequency

#define F_CPU 20000000UL /I Orangutan and 3pi frequency (20MHz)
#include <avr/io.h>

#include <util/delay.h>

void delayms( uint16_t millis ) {
while (millis') {

_delay_ms(1);
millis--;
}
}
int main( void ) {
DDRD |= 1 << DDD1,; /I set LED pin PD1 to output
while (1) {
PORTD &= ~(1 << PORTDL1); //drive PD1 low
delayms( 900 ); [/l delay 900 ms
PORTD |= 1 << PORTD1; /I drive PD1 high
delayms( 100 ); /I delay 100 ms
}

Note: 2CIK=0@KC 6 K@BHMZ I GHC A=<BGC ; K@ = ;<H®BP@ CFIEIIB7M
MCIF+ =BCH'#NF_CPU G<CE@® :-BIB<P@CFIEIIBXN I F+ =B
IB=EGBN$MC3®BCADL?H <EE5B Hx<H=A£€B;9 @ 5 VKE-@I@: 6 | H <®
K=e@@ GH=@@ 6@=B~?
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<5B;9<®B7THZLCB:=;| FFHCHLH ;HRelease 5G <CRB@ LEHKOC H<D:97B B <=G <5H
[+ HIBKE@® <® TCADE@BKCBTCDH=AMEBD D@ LEFEHE=NIIIB7H=CBG
= Bil/delay.h FOEI=F9 H<=G CDH=A=N5H=CB HC 69 9B56@98

[http://www .pololu.com/picture/view/0J3719]
Selecting the Release configuration in AVR Studio 5.

@ =7 Buiic3lution 6|HHCB CB H<9 HEC ®E5FCRAP=[@FPE&9 7C89

[http://www .pololu.com/picture/view/0J371]
Building a project with AVR Studio 5.
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'5?9GIFMCILE /+ DFC;F5A/A9FBBIH@ABIFC AD I HOFH G H@&=B=756@9
5B 8 < 330 @O $TK500E :FCHA<-LCO®IBL,I9@ H<HY' DCHHEBHGIIBGG=1BB89
DFC;F5¥RBE;FS5ABDGBB3@ApDY $MCIFBCEHIKX=7R DCHB9Q@®TKHER<9
9J=79 '5B5;9F IB89F H<9 T*CFHG )' &*- U @=GH -<=G GH9D 75B 69 G?

[http://www .pololu.com/picture/view/0J3712]

[http://www .pololu.com/picture/view/0J3714]
The Add STK500 dialog box in AVR Studio 5.

@ =H &9R Programming 6 | H HIBB<H9C C @G5 5 B @GT@WR Programming :FCA<T C @ G
A9BI

[http://www .pololu.com/picture/view/0J3715]
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-<=IG= @F@EH<9+ *FC;F5AR=B@CH<T C@®I @BI3 K<=TCI88DEF@=9F
, 9@ HEB5 A8P J =M €G 9 @ P75HIE MDEBR J =7@ CHBI <@ NGEK = @IHB688 HE <@ =G H
6M :C@@CK=B; H<Sect@G.bFITH=EBG $BHIFP57@ ABB @ 9 7 H

[http://www .pololu.com/picture/view/0J3716]

Selecting a programmer, device, and interface in the AVR
Programming dialog of AVR Studio 5.

$MCICEBFHCIGB M @B56HCL BBYAKBC® BBBICGIPBFFACKEGEBIYIHDIH

D5B® <A5=-IB=B8AKEGEHBM&EG=;B5CIH<PHH5 HCEB@+$,*4 K<=Z6GBI9LDI97HI98 U
H<9BCB9MBCD; F58M € OFF C; F5 XCAOFFA KB B9 F GLI-06d later G $6ction9 $MC;19 8

8=9F9BH GPRCF6@9GC S$€&tH&8B;;,CF <9@D =89BH=:M=B; 5B8 :=L=B; H<9 DFC6@

$:/+ HI86CE=-BPH8=5@BCI=BGCGHFIMEKEBD;F580BCKB;FMQIFFC;F5XA9F
=FAK3FOISB@EORMHE ;BCHFMWIGGCSBBCBH=BDF 9IBBE8ES5 @QRCADDI95¥BB;

H<9HIAGH<ELB:=;IF5H=CRdlidi3.e HC<5BHXDFC;F5XCASF8KEBE&SC:HK5F9
JO9FG=CB BIAGO9FG

$MC45IBCICBENE @ F 95BB/BHABF C; F5ANARRSFEII=TE-B<9D-$B*756 @29

GIAHB<P5 6 @@F =9 BV H BCB1<ACBBI@HBBIG-H<BCBICH5%89J=3B 8 <5H
H<®5F89J=OGCKIE®B3CI75B 9G+POC B B 9 BHF@ B 717 RBad 6 | H HBOBH-HE D@vice

ID 6CL<=GI9BBTCAASBB <95FH/+ 5G?=BFHBOI=%¥ 95 @B B <G=;B5 HILF9
9J9FMHKCHB,GFFIMB@EN IGDB < FRIA6I9FBIBCHSHDUBBF<DI=BI96C L$:

MCI9BT 9J=G¢;B5NtBASHFEMEDFC6x6@MIOFCBII=G9@9F¥HIBBHEBI
G=;B5HIF9 :5=0@& 9% EHICBITOMN SE€LtibH8 B:;.CF <9@D ;9HH=B; MCIF 7CBB97H=CB

[http://www .pololu.com/picture/view/0J3717]

Reading the device ID (also known as the signature)
of an AVR in AVR Studio 5.

(CK=HEB=ADFC; Mb@QHSFE9 J = 70@ HAEmories GO 7 HHT & 9$ BH FBash 6 CIOBH9F
H<D5HHEI<#® 1 =@ 9BEHGCOBIOFKKB®B COI=@EIDFC,FEA75BFCKEGH<FG=B;
H<EO 6 | HHOB<P=;€HH <9968 1$MCB5J=;8IBIC OFF C 0 C @\W/OGE < C L @BS8HG
ORelease\<mject name>.hex0 @ = 7Probra® 6 |IHHCB =B H<9 !@5G< 6CL
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[http://www .pololu.com/picture/view/0J3718]
The Memories section of the AVR Programming dialog in AVR Studio 5.
GMCIF

[+ *FC;F5AARE;FBEAG+ MCE<CIGDBRBR@FPIC @ =HBBBECE<CI @8
G99 H<9 :C@@CK=B; HO9LH 5DD95F 5H H<9 6CHHCA C: H<9 K=B8CK

Erasing device... OK
Programming Flash...OK
Verifying Flash...OK

$H<IHDFOFC6@HR<PGC 7CBBIMBILC MCIF+ GKCBZHI@5GLEBW<SEMCIF9
HFMHEHBE B DF C65BH C45IBCHGIC @ FHF 98D H=-ICB8P@ ; <&< GBI W 5C&=K=0 @

X B <BCHHKHPRCEEH<IMKHDEDFCo@DOECEBCI6@9G SE&AE-BCEI@BHIBH=:M=B;
5B8 :=L=B; =H

Productivity tip: -<9/+ *FC;F5AR=B@R/+ HI8=€AC8KR=A95BICCAIGH

7@ CGHEIYHNEIFYCBOFC;F5AAEBBAEC657RO8=HMB|FCIF/®89<9B

K<9H CIFOC BB =HHEIC I FTOEBEKSBHDFC; B5B=BH5?9G2 =HCBGIB
H<®=-5@EB8B=-=H<BHFT;FS5ABEG7IGEHFCIB8MEI5BIBG 97 TEIDOM

[+  HI8=6B&5IBI/<9d+ *FC;F5AR=B @FCHA<9FO=-5@ @\CEHID 9 399

/+ *FC;F5AA=B; 8=5@C; CD9B 5@ @ H<9 H=A9 5B8 =B=H=5H9 DFC;F5A
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3.b.1.Adding Devices to A/R Studio 5

O0<=@9%+ ,HI8B=CGIDDCFHG
DFC;F5AABDFBIAGICE:
8=9F9BH /+G K=H<
,-% 7TCADSIDFEC@P5AAIFG
Gl7&8GH<9C@C@! [+
*FC;F5AARFStudio 5 CB@M
GIDDOFKGF5AA8B8B9F9BH
89J=HBMB9:51@MCKCI@8
@=FOFC,AFBAI=HE5BCH
GIDDCEN®8:51@HB/+
,HIB=QMCK=B DB G8& B
1'& :=@E€BO: /+ ,HI8=\G
8=F97HCF=9G
Adding the right XML file to the tools\STK500\xml directory in
— . — dio 5 enables programming of that particular AVR usin
K <(95FR\19_C’:I:SBHG@HH5</§ E@ilg&?:Hgl/E%OO-compatiblepprggramr;fjgsrgzlrr?g-the Pololu USB A\g/]R
5 B 8= B-B<08Is\STK500\xml
GI68=F97TMB8ENs | @ Bb
6=H 7 CADIH 9 FC:¥regra Filks%x@)@m&\BVR Studio 5.0\tools\STK500\xm!

+=;<H 7 @mmdy216€ Bks500xml 5B8 GEH@ HMHCD9B =H =B (CH9D58

+9D @QB@W7 | FFILBT79A0 ;5 B <F@OIH<BS5ACH<®II=MEKS5BHDFC;F5A
-<BII-BDAMCHMGLCP@B7TNTHM <5 ACGCBOH<<I9 & : = @BG+ , HI 8 =\Gevices
GI68=F97THEPRPM5ABR®S T*U

$B1 e A9BIG9 @aveHASE 5B & 5 X9 GEVICENAMEstk500.xml K < 9 BES/ICENAME= Bl < 9
G5A9 89J=79 B5A9 H<5H MCI| 9BH9 RthRgsBHE&sddx® :=@9 :CF 9L5AD@9

+9GHLHFHHIB=C BOIRBHEMCBRI=G9CBXZ&® I =C =BED J=BF B KBC L
CH<9+ *FC,;F5AR=B@C5sG<CH@DCHOFC;F5A :=@BHCBBI=FLA +
,HI8=C IG=B; H<9/*C@®C@FBAA9F
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The ATmega328P has been successfully added to the device selection box of AVR Studio 5.
3.b.2.Using Advanced Featues of A/R Studio 5

-<=G97H>XFOBI 58FCGOIIFIEHDFC;F5AOBBLIEIG ,HIB=E<EKHFBCHCJ9E®BS
Section3.b 2CIK=@@HVI D =B 9 @BEGGW < 9539 5B 793BH | B BEEEGC CBECB CK6 CHHK 9L H <9

FOEY 75GCKLCHILCK = @IDHB<9AQ@ I BOB<HAXGDY HIB=BC7IAIBHEIREEBOHS5=@98
89G7F=DH=CBG C: H<9G9 :95HIF9G

ISP Clock Frequency

$BH<9+ *FC;F5AR=B @ B8 dferface settings MCT5BH<FIEIIB HYP@ C GBDIB<9B
DFC;FS5AABSFIHII=7OK =;<9EPY, * FOEI9B %M G HIM5FH/+ K= @9DF C; F 5 AGA 8
H<-F®EI|IBIMEIDD FM<CHBIS5FE HKHS5FH/+\G/ @ CFIEI9B@MREAd HE9GB<FIEIIB7M
FCA<DFC;F5ARSR Wt HEF=HHEO9 @ I FREBIBEMDFC;F5AASADCHRHHBEBH9
H<BHKD7HIF@E | 9BY®@ B-G D @ BWHO 8H | 8 5 E®t correct K<9B CIFRG =B <*C@ C @ |

I+ DFC;F5AASEction3.e :CH@ OCHKD7THIF@E | 9BB-PGFB:CFASBEGEGB@9MAKSB;
$,* :FOEI9B7M
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AVR Studio 50s interface for setting the ISP frequency.

Fuses (poceed with caution!)

,9@ 9 HdseBsBI<9+ *FC;FSAB=B@IHCASHEYIZZ@®@WC ;F5AEPFB<ICGEGIHH=B;G
CH<W5FH/+ $H<DFC;F5ABITHCBBIABISXBSFH/+ K<9B CEG 9 @PIHB6/+ ,HI8=C

8 =G DEEHMVHECHG G 51,8 995G MCH TC B : = 7IFPHDBBG = GBIOBAOBE D @MGI F+ G17<
5GGCCEA55G&=<MFCKBSOIHO 7@ 9 CHEMB <P@ CLT K<=FL<CIKIB9 9LHIFBVM&EH5 @
=BHO9FB5@ CCGGC @B EBBACKF9 56CIH H<9 :IG9G 5B8 K<5H H<9M/8C G99 H<9 85

Warning: You can permanently disable your AVR by setting the fusesincorrectly. Only
advanced users who know pecisely what they ae doing should change the fuse settings!

Lock Bits

, 9@ 9 NGk Bifs =BI<9+ *FC;FS5AR=B@®@IHCAS5HEYISS® @M C ; F 5 AHAEDHB<@ CT=2HG
CH<M5%H/+ $H<DFC;F5AMBITMCBBIAGSBSFH/+ K<9B CG 9 @hbIHs6/+ ,HI8=C
8=GCDEEBIVFEFGC GCBOMB=-H@ WCHGI97INFOIF+ 6 MDF9J9BHAB®BRKGE<-HB958=8B;
-<9@ Ca2MEBF OGP | @IB @ C CHOBND®I F : C FA/=BO9D- 5 G968 M @ = 71 £EBase Device

6 | H H=@B<MEmories G97H&CB6=-BBIG 15 @ BAWD CFFHBBH = GKEI @ SDET SHTTHH <9 F
DICK@HU<GIHB<IA77H@B<DFC;Fo-AG IBB=BEFE MCK=Gk@ 5?8 ACFD==7 @A
577=89BH5@ @M CJ9FKF=H9 5 DFC;F5AA98 7<=D

3. Getting Started in WWdows Page 21 of 53



Pololu USB A/R Programmer User's Guide © 2001D201 Pololu Corporation

3.c.Programming AVRs Using A/R Studio 4

-<=BIHCFGCH ®REStudio4 'CHHIHCEBE®IKIF ,HI8=G Bection3.b
HH<®W=AOH<KE=H5&®@ IHIHCFB8B@5A D@® € > 97MEtdlolu AVR C/C++

Library [http://www .pololu.com/docsdJ20] FOE | =/F9, HI8=C<9F9: EMZT45IDBF5B;IH5B
CFD=zCO6CHK=GKCG <L @C@I| /+ &=6F5F8/IC AOH <FRIHGNCEBDFC656@ M
K5BH HC+IGHI8=C

-<9C@ @ EBKEHBFCHTBHFGB®H BPOBIB®FC;FHAG=B =B 8 CIKGGA/R Studio4 5BB*C@C @ |

. /+ DFC;F5AR9F = =KD @ENVE-5G=-AD®GC ; FH@ @ 5B2 7 CBB9 A8

C5B/+ )B5BMNMH<F 5B ;| FHb& controllers [http://mww .pololu.com/catalogtategory/g] 5 B 8l 8Bi Robot

[http://www .pololu.com/catalogproduct/975] H <B EC ; K5-A@+HBMOIBGG % $SMCK5BHDFC ; BBA +

H<5H 8C9G BCH <5J9 5B & 7CBB97H98 HC D=B * H<9 7C89 =B H<=G HIHC

$BH<HGHCROR@@WG =B =B+ 5B8/+ ,HI8=QVINAVR [http://winavr .sourceforge.net/] = G BC D 9 B
GCIRFIFSEBGC.:HBOB9@ CBATEMK HAO G+ GOFERNG7FC 7 C B HE B @@@Hs®G

" 7TCAD=0@RBBS8 0=B+ 5@ CB9-@MCH@H@Hd C MBI GHDHH ;F5AA=B;
/+G K=HK<9, /+ DFC;F5ABPHFHA9 @:9FA/R Studio 4 [http://www .atmel.comforms/

software_download.asp?category_id=163&family_id=607&subfamily_id=760&fn=dl_arStudio4Setup.exe] 5 :FO9&EBH9;F5H98
89J9@CDPDRIBHCBAIBIG=;BHBEC FR=Hk<@=B/+ " 7TCAD=@OFHI18=C

=B7 Q&R | @bBBH<EGR H@ C5@ & IDD EIkKH G $,*DFCHIGGMMBEH<"C@ C @ | / +
*FC;F5AA9F

2CIK=@I@8E€5 < C@C@!/+ *FC;F5ABF=IOEB/+ 5B8/+ HI8=€BGHG® Q@IF3
7TCADIHMRCL5IBCEC BR6 @ FIMBWE BB G @@ ®& 973A D C B6OVB B G H H&@&'@ @BC/ @ |
9J9@CDA9BH S&8u@da G99

$MC45I9BF5B; KB SBRBR5BHEIABHF5BLC3=BI,CIF /+ DFC;F5AAGIKBB?=D
GHODGEMCKB @ GO58%B,HI8BDE C HXPEHKICG@BIS5BHHIFA+BE7TFC7CEBFCI® @9 F
89J=88KB@HGEGBB8 FF9GD:CRBEBEKH @S GHS3B=F978 D9+ HI8BHEC>97H
=@9 @=B?& 5DG 5B8 DFC7998 HC GH9D

P A9;5 BlinkLED_m48.zip [http://www .pololu.com/file/download/BlinkLED_m48.zip?file_id=0J188] ? N =D
P A9;5 BIINKLED_m168.zip [http://www .pololu.com/file/download/BlinkLED_m168.zip?file_id=0J189] ? N =D

P A9;5 BINKLED_m328.zip [http://www .pololu.com/file/download/BlinkLED_m328.zip?file_id=0J190] ? N =D

)D9B/+ ,HI858 & @ N&WwProject ,9 @ AVRIGCC :CH<DF C 3BV BIBH $iIKD F C >BHG/AD
5B8B=H=@B@AS$SBH<O7F99BCQWHEB5ABIDFC>NOE@H+-B?&BB @ 9 HHIBID

COBYIPTO BB @=B7EFIPHOBHSHBEB@S5BD I@=B?& @ANER>> ) ()- 7@=77
TI=B=NtSHMC8 G 77=80FE670 EBF: M ECEN=-@@H6 BDIF: CHODBE=@BRIBHI958

<5J9 HC G9H H<9 89J=79 6M ;C=B; HC H<9 T*FC>97HU A9BI 5B8 G9@97H=E
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Creating a new AVR Studio project, step 1

, 9 @ AVRHSIimulator 5& <®96ID @5H58 BIA G0 @B<BD D F CBP3 53 C HSFH/ +
ICEBF5B;IKFB=C6CGHKKE@I®89FA9;5 -A9;5 -A9;5 *-A9;5 *
-A9;5 *CFA9;5 * 89D9B8=B; CB K<=7< 7<=D MCIF )F5EnsH5B CF D= +C¢

Creating a new AVR Studio project, step 2
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OF=MEDFC,FB®=B?&5 &M B <®7 F EXEH@THB @ H7ARIld 6 | HHIBB<PCC @65F
CF DHH9GG

Building a project with AVR Studio

Note: 2CIK=0@KC 6 X@BHMZ I GHC A<B&C; F5@ = ,<H®@ CF9EI987 M
MCIF+ =BCH'#NF CPUG<CE@®D  : -BWW<P@CFIEIIBKIN | F+ =B
IB=E&N$MC3BCADL?H <EE5B HX<H=A£€E;9 @5 VKE-@IQ: 6 | H <&
K=@@ GH=@@ 6@=B?

'5?29GIAWMCILF /+ DFC;F5 ARBTBBIAMWMIBIIFCAD IHOEH G H@=B=/56 &8
H < 9B HA®splay the OConnectf)iang 6 HHIB<KCC @B&EFBB@%/0 CAHaERBC = BI;C
H<9CTC@GU A9BI 5Pregara &R ? iEerBectE

Connecting to the programmer with AVR Studio
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-<=G=@@rBD5DFC;F5AG\D® 9 BH5 OB @ AVRISP 5CH<D @5H-GBA [+
DFC;F5AB96+ $,*J9FG=KB=#&F=HI9B$,*] *@ IBEHIBHH=6 CHK®5 ABG

[+ $,*A?$P0 @ HKBCBBHAOMCILOFFC;F5 AARE?BCK<5+H I 9 @4t@ 15 B 8/ +
,HISKERR\@ @CHBIB=BRHMHHMEC,FSREIHBBIHIFNEEE C;FS5XCACBHA9

6MR2 CCZBBSB*CFHG &*- WLCAGHCIBI=79B5;9EF*C@.C@1l/+ *FC;F5AA9F
*FC;F5AA=B; *CFHU @=7? T CBB97HQU HC 6F=B; ID H<9 $,* K=B8CK

AVR StudioOs programmer-selection dialog

$H<9,*K=BB8BKIBCHDDAISFIBCV@=T7TTBBI97WEUFCADIRSB BH H/+d
DFC;F5AA@P5GRCEGO@IG SE&HH8B:,CF <9@D =89BH=:M=B; 5B8 :=L=B; H<9 DFC

$:/+  HI86E=BDE3=5@C?=BICH5BHD ;F5&BCKB;FHMETIDF C; F5XGAFFAKSF9
7T@€EARel HG;BCHORIGGS5BBCMCIFFC;F5ARDF9IBIBBES @FKCADD95EBB;

H<IHIARGH<ELB:=;IF5H=CRedtidh3.e HC<5BHXDFC;F5XCASF8KSEBE& C:HK5F9
JOFG=CB BIAG69FG

9@ HAMRIN HSBBH<®FCD8EBB<BH-GHBC89@LTAPICH ANV I=HEMLCEI@97H98
K<9B CIFO95HOBFC>TMHB F5B ;| KCFB = C 6 G K 6 @=@1 8 A\Fmegad8 ATmegal68
C ATmega328P
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Selecting the device for ISP programming in AVR Studio

$MC45IBCILCBIE @ F 95BB/BHYABF C; F5AHMARDSFEAII=TE=B<9D=$B*756 @29
GIHAHB<B5 6 @@F =9 BIE8DIH BC B <PC BB 9@H BBKG=-HD<-BCBM C H5%I89J=268175B

H 9IG<7C B B 9 BIMEGMB;8 #/min H 55B B @ = 71? KRBadSignature 6 | H H-GB&9 BB/& AA5B 8
HE <95FH/+ 5G?=BFHBOGJI=GS;B5HIRNDFMHKCFZ,GFFOINB@&N IG®B,=;B5HIF9
AS5H7 €9@ BPHFFROH<G=; B 58T BBECAB H A<G@9 @ BPHISHTD F C 6 X6@IKOFCB ;
89J=G9@9TIBHTE GFE6 @IFE9] —=/B I FBXR8$ F 958 HBA®=; B 5 HI@BGE = b AGISD
-FCI6@9GCG 8&tH8B;,CF <9@D ;9HH=B; MCIF 7CBB97H=CB KCF?=B;

Reading the device signature in AVR StudioOs Main ISP tab

(CK=HE=AIDFC; MAH5FI39J=7D@ HAPPogram H 5 BC | lRput HEX File = B <tash
GIO7THEOOBIGH <9I L=@IBHGCIBIFKHKDB C6 I =DEIDFFC ;FEA75BFCKGH<=G

IG=BI<9" 6IHHLCB<PR=;€H<OBD:IHB9b6B L$:MCB5J=;H MW IOFF C X0 C \8/DCE|

G < C | @886 Gdefault\<pojectname>.hexO @ =H P%ogram 6 |HHB&B?G | AVMC1 @ HX®B9B

Hfhsh G97H=CB BCH CB9 =B H<9 T *+)'U CF T &! *FC8I7H=CB !'=@9 !CFAG5I
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AVR StudioOs Program ISP tab

GMCILIF /+ DFC;F5PATEFEAGT MCE<CICDBD@RI@FRPIGC @ =HBBFCGE<CI@ 8
G99 H<9 :C@@CK=B; H9LH 5DD95F 5H H<9 6CHHCA C: H<9 K=B8CK

Reading FLASH input file.. OK

Setting mode and device parameters.. OK!
Entering programming mode.. OK!
Erasing device.. OK!

Programming FLASH ..  OK!

Reading FLASH ..  OK!

FLASH contents is equal to file.. OK
Leaving programming mode.. OK!

SH<HMDIDBDOFC6 QKOG 7CBBIMBOELMCIF+ G<CBZBI@5G£EBIO<EMCI
5FAFMEBE® DF C65HBIC45IBCMOAGIC @ FHFSBD H=ICBR@ ; <& GRIX W@ 5G<=B;
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& K=@Q@B <®CHHMH<PCE6EH<HKHDEDFCE6@ @OGCEPCI6@9GC SEtioH8&-BCF
<9@D =89BH=:M=B; 5B8 :=L=B; =H

3.c.1.Using Advanced Featues of A/R Studio 4

-<=G97H>XFOBI58FGOQIIFIEHDFC;F5AEBLIEI G ,HIB=E<EKHFBCHCJ9E®BS
Section3.c 2CIK=@@HVI D =B 9 @8E0OW < 958U 5B 7PBH | 6 BEHGC CBECB CK6 CHK 9L RA <9

FS5EY 75GCK<CHILK = @IBHB< 9A@ 9 BOB<HACDHY ,HI8=BC7IAIBHEIRECOHS5=@98
89G7F=DH=CBG C: H<9G9 :95HIF9G

ISP Frequency

$BH<P,*K=B8CEB89H<Main H5 6 <hogramming Mode and Target Settings G 9 7 H@ SNBGG 9 H
H<FO9EIIBHMP@ CGPB<IBFC;FS5AA<BEFIBOI=799%<=;<HED,* FOEIIBZBGCGHIF
H<B5FH/+ K=@BFC;F5AAIMB<=FDE I 9B 7OHI@ IGCHE ISFEH<BSEFH/+\G7T@ C7?
FOEIOBOMREAIHEIFB<FIOEIOFUM<DFC ;FS5ARBBWHMRE HRF=H<®O@AFHLE8IB7M
HE<DBDFC;F54AEADCHHEBGHS B K. 9E |9 B/t 9% Freq @ S5G®t correct K<9R CIF 9

IG=BL @C@I!/+ DFC;F5AA8¢éction3.e:CHF@ €GHI7THIF@E |9 BEBBOGEFB:CFAS5H=CB
56CIH G9@97H=B; H<9 $,* :FO9EI9B7M
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AVR StudioOs interface for setting the ISP frequency.

Fuses (poceed with caution!)

@ =77 #9sesH5%BIH CAS HFYIES® @MC ; F 5 AARDEB<IGO 9H HIBKBSFH/+ $H<9
DFC;FSABTACBBIABIYPISFH/+ K<9B CE 9 @<HEB6/+ HIB8EGCDRBBMFRACHFE G5, 9

1G99G @CHCZCB: =7IFPHBSBGC =GBI®BAOBED @MGCGIF+ GITX6CCE SG=8F CKB

CIBO9HO9 7@ 9 (HRMB <P@ CIC K<=ZH<CHIBY OLHIFBNMEEB® I9EEC 3 @Q@-@@NVEFB

ACF9 56CIH H<9 :1G9G 5B8 K<5H H<9M 8C G#99 H<9 85H5G<99H :CF MCIF GI

Warning: You can permanently disable your AVR by setting the fusesincorrectly. Only
advanced users who know pecisely what they ae doing should change the fuse settings!
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Lock Bits

@ =7 B 4.6ck Bits H5%I HC A5 HEYIFS@ @MC ; F 5 AALDHEB<® Ca=28 Gl <l5FH/+ $H<9
DFC;F5ABTACBBIABIYDSFH/+ K<IB CGE 9 aH<HB6/+ HIB8EGCGDEBBMRAHFG G5;9
&CT7-HE@ MCHGO97INFGIF+ 6 MDF9J9BHAB@®FKE<-HGIIB958=890 C&/2A®BBF9G9OH
HE:. I @IB® C GCHBMNDOF: CFA=BITF5G98 W @ = 7R £=Base Device 6 | H H-@B<Main H56
&C76=HHEGI5@ B@AAWD C FHWEHH= GI<E9 @ $ DG € SHHTTHH <®FC B @ <,GIHB<BA 799G G
HB<DFC, FHEGIBBBEMCK=GB5?9ACRE=7IHBH 7=89 EH 5 @K&FIMH®D; F5 AXSD

3.d. Programming AVRs Using A/RDUDE

$HOG CG GHBRCY F 54AG= B = B 8 A IGA/RDUDE [http://www .bsdhome.condvrdude/] /[ + . =G99
5B &B7 @ £89 &9INAVR [http://winavr .sourceforge.net] D57 ?5 QD FC; B5RAL=@8HMCIF+ MCI
KCl@8 HMD9 GCA9H<=B; G=A=@5F HC H<9 :C@@CK=B; =BHC 5 7CAA5B8 DF!

cd C:\BlinkLED\default
avrdude -p m168 -P COM2 -c avrispv2 -e -U flash:w:BlinkLED.hex

P-<B5HA9BIE@ @ EIKPB B <®D5BHAG6LFH<9+ !CHBBF5B;IKCFB® == C6CGHKD5FH
BIA69F G<Cl@8 69 A D A D A DA D A CF A

P-<95HA9BIE @ @ EIKRB;B<DCBHAQCI7T5BOHI9FMCHBFC;F5XCRTBHAOM
@CCZHB<P*CFHG &*- @ =-CGMICIRBI=79B5;9ERF*C@.C@I/+ *FC;F5AA9F
*FC,F5AA=B; *CFHU

P-<9 HA9BH :C@ @CKGBI<H<®FC;F5AA9F DFGHISWZ @ 5B8 G<CI@8 69
P-<9e CDH=CB F9EI9GHG 5B =B=H=5@ 7<=D 9F5G9

P-<9U CDH=GB98CKF=HEB58=BRIF=:M@BG%+)' :IGI9GR®CE2HEH<=G
9L5AD@9 K9 5F9 IG=B; . HC KF=H9 @=B?& <9L HC :@5G<

* @ 9 5B AYRDUDE documentationhttp:/iwww .nongnu.orghavrdude/usermanual/avrdude.html] . CACRB®H5=@ 98
=B:CFA5H=CB

3.e.Configuring the Programmer

-<*C@C@!/+ DFC;F5AABR/CB: =;IBEBI<C@C@!/+ *FC;F5ALB-=;IF5H=CB
.H=@CGHM 8CKKGEG H=@C A NG HH<®=B 8 C3FG JSd¢etidvn3.a 5SBB5BF IBMBCI6TAD=77?=8B;
CB H<9 9LpgmMa3sd eq@dfig.exe -<=G G97H=CB 89G7F=69G 5@@ H<9 5J5=@56@9 G9l
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H Pololu USE AVR Programmer Configuration Utility @lﬂlﬁ
Connected. Serial number: 00000005

Programming Target WDD Maonitor

ISP Frequency: Minimum Allowed: 4334 = m¥
Maximum Range Allowed: (512 = mV

AVR ISP Emulation

Hardware Version:  |F a Measurements From Last Programming: Refresh

Software Version: 2 =l (a = Mirimum: NAA my
Range: MNAA mY/

TTL Serial Port Emmor From Last Programming:
None.

Line A ldertity: [{None] "]

Line B |dentity: [{Nnne] ']

Start Bootloader | ok || Cancel

Pololu USB AVR programmer configuration utility for Windows.

Target VDD Monitor

-<9., /+ DFC;F5ACH=HEBG@ HCEHXHY S5FH/+ K<=@H69=B;FC;F5AN@BGIF9

H<SBH*7CAASBFE@B @VMBKIB <Y +\G/

=G G5:@9J0C@ByHH9 A BIKD-FBC ; FHBA

IB8OFDCK/StF9BB DOFAS5BI9BH-@YF9=8FP6 @OC=B5F5A9H9FG H<5H 7CBHFC@ H<=

P Minimum Allowed: -<=B5F5A8BHBFAH-BDCK@OBS@=@ @ HI<Co@ 19 BFH/ +\G

/ 6@ @ EBKO8 H<W5FH/ +\G/

K<=@9/H<% FIBB=B; 5H 5B IBG5:9 JC@HS5;9

8FCHITITKEO I@PDFC;F5AAAR 8 =518 @ @HIG
DFC;F5ANBBIFBHB <PIBFC;FS5AA =B CKIFHB8:50K I @M@ ER ; F5 AGQ =B G
5O CKICRO H6 | KG @3PS HCF@® = 7?9 GBMDF C; F 5 KAG T3 *7 CAAS BISBE< 9 +

P Maximum RangeAllowed: -<=[B5F5A8%HFF ALCBOIG H <M5FH/ + \G&
5F9@ @ CIKSFEMB =@ @ QCO@HDFC;F5 ARTEBBGFDFC; F5ARSBILGEH5FHG

?99DHESTH<AS5L=ABBE=B=AAA5GI|F 9 ALHBHG \G/

-<9 89:51@H J5@19 =G Al

A95GIF9A9BHG

$H<D=9FIBBHKIOOB

H<AS5L=AIBA=B=A%A79948BMQ@ @ CKA8AIPSB;I<DFC;F5FAAPNO8=SHT® NG
DFC;F5ABBBIFBEBH<PIBFC;F5A&A=B$B7FI3SHBAKSE @@@A@ECEK;F5AB=B;
/+GIB89® IG5 @QWPEB3=H+BB@IP O WU CF@ =?HCMDF C; F 5 KA G TS *

7CAA5B8G HCKH<®@® 9H=6 FIBB=B; 5H 5B IBG5:9 JC@H5;9 -<9 89:51@H J5@

Measurements Flom Last Programming

-<=G9 7 B=CBD @M B=A3BB5BCH <t95FH

A95GIFOAPBHM® FHHNMXDFC;F5AA9F

K5GBFC;F5AACBOHFFOBB HOFC ;F5AACBI<=-T5BI@DPHIFK=BBHBRFE;F5AA=B;
DFC6@9AG 5F9;83KWVECKOFICHDD @ M
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Error From Last Programming

0<9BBIFFCHFBOLDO7EBB=-H-IGBREGDFC;F5A@PSIPRC;FS5AAEBLEF5-HA®BHIF
DFC;F5AACBH<HBEDFC,;FS5AABBBI<P9& O5BBO97CHE8BFOIF8989G7F=DH<ILB
O9FFCF 75B 69 :CIBEI6%F9C $S@AOA8B;,CF 89H5=@G CB GD97=:=7 9FFCF A9GG5;

ISP Frequency

<K= <HED,*FO9EI9BZBMGMTASBF C; F<M5FH/+ 61 H <, * F9 E | 98IM4PQ@ IH<E B
5 EISGFH9F OHHIG HBK7? :FOEI9B7M

-<9% " F9EI9BYBBG HB/+ ,HI8=E%86ction3.b.2 5SKI@@BH <LB:=;IF5H=@8B HM9
"FOEI9OBI=@19<89+ HIB+tEHBHIBG@CTHSHH<D/HIF@EISBGIOBMH <L @ C @ |
I+ DFC;F5AA®DF7TCFFO9GDCB89B79 =G G<CKB 69@CK

F.requency Lis_ted Actual Frequency Allowed Target
in AVR Studio Frequency

"#N 2000 kHz "#N
?#N 1500 kHz "#N
?#N 750 kHz "#N

?#N 200 kHz ?#N
?#N

4.0 kHz ?#N

?#N
?#N

?#N
?#N 1.5 kHz* ?#N
?#N

?#N

This ISP frequencyis solow that AVR Studiotimesout while attemptingto programflash or EEPROMpages,
but it can be used to pgram fuses and lock bits oWRs running at fquencies as low askéiz.

B /+ FIBBSB; '#NCR=;<®F HJ)F5B;IHABL )F5B;IKM5B 56 NF5B;|H5E8D =
FC6CH 75B 69 DEOQWHEAAO98 SN =/B ,HI8=C K<=7< =G H<9 :5GH9GH GO9HH=B

B /+ FIBBSBI#NCR=;<®FH<®@F=;3B5E) IHAEBBIDFC;F5AHABRKHz ?#N
=B/+ ,HI8=C

B /+ FIBBSBI;'#N GI7T5x@BP@ C 7@?:98BH <9BH 9+ BC @7 = K @Hbd®B-R) =89 :6GI6=H
DFC;F5APSBDFC;F5/5MB8,* FIEIIBE M; xE00kHz ?#ENB/+ HI8=G&=6H<9
/+ DEC.F5\ABF51@H $.* :FOEI9B7M

S <HK@CKFOHIIBIIDHDDIALFEK=BZF@ CFIEIIBBAF#N -<9.5kHz GOHHEBX@KKK

57HI D& @A 563<*+)' CBMCHSFE9J=IT=B/+ ,HI8==@® A INIHEHHIADH=B,;
HOFC, Hx<A® 5G<)' D5;96IHK=-@HD 8BS H<IGIC5K5HXEM CIHH9ADMHC ;F5A

T@5CGK *+)' 5HO0kHz =A=;H528JA=BIHCHB CBHIFFC;F5A% C:@5G&9CB@M
F97CAA9B8 H<=G $,* :F9EI9B7M :CF DIHH=B; GA5@@ DFC;F5AG CB J9FM @ (
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Serial Number
-<=G =G 5 IB=EI9 =89BH=:=9F 5GG=;B98 HC H<=G DFC;F5AA9F 6 M *C@C @I

TTL Serial Port

-<=G97H=GCRIBEBIBB=BWGB38 K=HGOF<5HEB G <P=BEX K TEBIGCIBGIBIF5@
DIFDCG9 IG9F $Sect@nm9G ,99

AVR ISP Emulation

-<=G97THGBGCRB C<5BH*%O5F8KEBE& C. HKOFGEBICAB 9CEE <DFC,FS5AA9BBAAGIFG
5FB958M/+ HIBKEIBACBBHGBGIOFC;F5ABBFILDFIECEB28 H<IBIAGIFG
BCASHH<BIAGIR&GSMH ,HIBSCD9 HXGHBF=BPG8=5@ G ? =BV CK5BHHCD ; F 5 80OF
8CKB; FBQAIOFF C; FSXCAOFAKFOC @ C/@|., DFC;F5RRICEIDDIEEAGH<C:8
=FAKBF;F58€CBE<865@BLCH<ABGHI<SBI=GC5BESXCEEAK=BBHAFC;F5AA9F
2CIG<CV@s-9B78@;BOFPICCHBBFC7HEB&XI+S$,*"DFC;F5AA=DB@CDF9JHABHG
=FAK5F9 I®sbBBEADDISFRBIB:OH | FRHKEDI A 6 9FIFHDE <BI A6 HFG5/H ,HIBEGMG
=H 9LD97HG
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4. Getting Started in Linux

-<F¥C@C@!/+ DFC;F5AABBG98B=BHOFC;F5hAGSBBGIBBBEO796NHIE <9
HC --& G9F=5@ 585DH9F

-<97CB:=;|F5HaE@@BANMHEBEBBECHEITFB®RX=BIOFGC=@®&H<®5F5A HKBHBB G 9 H
=B <ACB:=;| F5HEEBNCFD O F G ADALHHHR =BICGIEB@MICCO =B8CKKD@B<IM
K5BH HC 7<5B;9 H<CG9 D5F5A9H9FG K<=7< G<Cl@8 BCH 69 HCC C:H9B

-<9,&) G7UIM—9BF=-HEBFBB8CKBS <9FBR=BUOFG&EBIG9IEEB56 @G & <9
,&) G7CD9 5H H<=G H=A9

$MCKCl@B=RE&F=HBCB:=;|FBH=@ B8N G7CIDID @ =7GE =B B4 C7 5 &ontact us
[http://mww .pololu.com/contact] :CF =B:CFA5H=CB

4 .a.Linux Driver

(C8F=FBCGH5@B5MCEEGFWM<C@C@I/+ *FC;FS5AAREBII<9%=BWIFBCT@AR9G
K=H<, HC CGBFE@RB745KB8I ®*X5HCASHKCE @@HDFC;FS5AA9BCIFT79
7C89 :CF H<=G 8F=J9F =G =divétstBbrhssReq@cB8.CIF79 IB89F

0<9BICD@MCIOFFC;F5 ABDGEL&=BIICADIHS%B ' 8F=IPFC E@BCA5HEIS @H&E M
5BBFOFHKGIOFEE @8I =7 8@ M350 H <BPR = DIABI ; ;9M < bEY < 9 ' 8F=J9F9
B5A TG < HGKOG 9 FB6 &I = GXE& b@l8vityACMO : CH<D®F C; F5 ARG BBI8evityACM1 :CF
H<9 ., HC --& G9F=5@ 585DH9F

$H<DFC;FS5 AP ; OB | M C8 B CGHIH< 98DI = DO@ICEI C 16 @ 9 G SE&HE-BCEI @ D
=89BH=:M=B; 5B8 :=L=B; H<9 DFC6@9A
4.b. Programming AVRSs in Linux

-CDFC;FBAG=R=BIG=BI<C@C@! /+ *FC;FS5ANTK=-@®DBCBGCHGIB@:HK5F9
D57?5KXG758BBCKB @ CHBIA8 F9FK5 D 9K 916-Q SHHBS GB H&l= B [HL< 905597 ? 55 BBF CJ =898
=B H<9 T.B=J9FG9U F9DCG=HCFM

gcc-avr: H<9 "(. 7CADCHEHUPE/HGHOE=HI7THIFY

avr-ibc: 5 @=6F5FM ;=J=B; 5779GG HQ+GD97=5@ :IB7H=CBG C: H<9
binutils-avi: HCC@ G :CF 7CBJ9FH=B; C6>97H 7C89 =BHC <9L :=@9G
avrdude: H<9 GC:HK5F9 HC 8F=J9 H<9 DFC;F5AA9F

)B7 8 <9BH7 ? 55 6B G H MEZKD-98%06 A TCAD=MRC; FSOHXx9+ K=HEHOFC8«BL
=@9G -<9G9 <9L :=@9G 75B 66=BC53¢8188 HBES8 MCDFC;F5AA9F

O9K=0@K=BHERIHG=KaFGH=BFC ;F5QAF< 9+ <9F®IHb GB L5ADKDR =@ QC\NKC |
<CKHCGMCIEF=BIMCADIBB&H <9 /+ *FC,F5AA@GKB?8B& 7CBBO9HIE98C:5B
[+ 6@ =B5BNMH<F 5B ;| b controllers [http:/imww .pololu.com/catalogtategory/s] 5 B 8l BBi Robot

[http://www .pololu.com/catalogproduct/975] H <B & C ; KK5-A00@+HBMIIBG % $MCHK5S5BHDFC; BBA +
H<8EBEXtHIDER 7CBBO9HMBEB H<® 6@ =-BQC8HB <HHCK=@®@RJ =G 96 @/H

$: MCIF 89J=A®D HG 5895 CRk9;5 *8CKB@C58 H<9 7TCFF9GDCB8=B; 5F7<=

P A9;5 BlinkLED_m48.zip [http://www .pololu.com/file/download/BlinkLED_m48.zip?file_id=0J188] ? N =D
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P A9;5 BIiNKLED_m168.zip [http://www .pololu.com/file/download/BlinkLED_m168.zip?file_id=0J189] ? N =D

P A9;5 BIINKLED_m328.zip [http:/iwww .pololu.com/file/download/BlinkLED_m328.zip?file_id=0J190] ? N =D

$MCIBRI=FBCEBG H<®6CIICK=B BB C KB @BIH<D6 CI5F 7 <=5&C 8=HM9
A5?9:=@9 HC IG9 MCIF D5FH=71@5F 89J=79

.BD5M<BF7<EBNCI&F=BILCADIHOP M <9= @LED/ linux/ Makefle = B HHGBAnkLED/

8=F 97 IR MBID8BE 8 HH —CG@O5B ;D@ WG HEBIBOGHHM ., HBE<B5A0H<®FC;F5AA=B;
DCE8HI=IQI5 @@tyACMO 88=H=CBBSd®BW 79 GIEEEIBLHSXG9 H HHB<@9 ;=B BB ;
FO:@97H H<9 @C73HiBB@ HKKI9FO® KIXP9 =BGH5@ @98

Note: 2CIK= @K 6 K@M 8= =B?&C @ = <H<®P@E@ CFIEIIBTIN |F+ =G
BCH'#NF_CPUG<Ch@B®:=BB<P@ CFIEIIBNMN |F+ =BB=E&EN$MCI
8C BCH A5?9 H<=G 7<5B;9 H<9 H=A$6BH B<8RXO5KNABQ@ IGHR @ @ %6 @:=B?

HH<BDEG=BEBG<CIGABIS3N CADHE@H S5AD@F QT ;B CSBBHE <9+ *@I5B1<9
DFC;F5AA9F MR8 IEMBXCI@8 G99 CIHDIH @=?9 H<=G

lusr/bin/avr-gcc -g -Os -Wall -mcall-prologues -mmcu=atmegal68 -c -o BlinkLED.o BlinkLED.c
Jusr/bin/avr-gcc -g -Os -Wall -mcall-prologues -mmcu=atmegal68 BlinkLED.o -0 BlinkLED.obj
Jusr/bin/avr-objcopy -R .eeprom -O ihex BlinkLED.obj BlinkLED.hex

[usr/bin/avrdude -c avrispv2 -p m168 -P /dev/ttyACMO -e

avrdude: AVR device initialized and ready to accept instructions
Reading | #H#HHHTHHHHHHIHHEHHEHHHHEHE A | 100% 0.08s

avrdude: Device signature = 0x1e9406
avrdude: erasing chip

avrdude: safemode: Fuses OK
avrdude done. Thank you.

Jusr/bin/avrdude -c avrispv2 -p m168 -P /dev/ttyACMO -U flash:w:BlinkLED.hex
avrdude: stk500_2_ReceiveMessage(): timeout

avrdude: AVR device initialized and ready to accept instructions
Reading | #HHHHHIHEHHFHIHHHHPHH P A | 100% 0.03s

avrdude: Device signature = 0x1€9406

avrdude: NOTE: FLASH memory has been specified, an erase cycle will be performed
To disable this feature, specify the -D option.

avrdude: erasing chip

avrdude: reading input file "BlinkLED.hex"

avrdude: input file BlinkLED.hex auto detected as Intel Hex

avrdude: writing flash (224 bytes):

Writing | #HHH BB T A A | 100% 0.39s

avrdude: 224 bytes of flash written

avrdude: verifying flash memory against BlinkLED.hex:
avrdude: load data flash data from input file BlinkLED.hex:
avrdude: input file BlinkLED.hex auto detected as Intel Hex
avrdude: input file BIinkLED.hex contains 224 bytes
avrdude: reading on-chip flash data:

Reading | ##H#HHHH TP A A | 100% 0.05s

avrdude: verifying ...
avrdude: 224 bytes of flash verified

avrdude: safemode: Fuses OK
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avrdude done. Thank you.

rm BlinkLED.o BIlinkLED.obj

-<=GIHFIB8=7THHPGK5GI779COH@E@IA-ADR 7CBBOIABISC MCIF+ G<CI@8
BCKO @5GKEBII<SMCIFIFMEBE® DFCE6EBBICE{5IBCMIGIC @ 89FHY@®DH=CB5 @
H<FCIl; <& C@aHXAQ@D5G &=BK=@I@ BH<®CHHCHA<PC6 S H <IKDEDFC6 @IOGCGI
-FCI6@9G S€&tbH8B.CF <9@D =89BH=:M=B; 5B8 :=L=B; =H
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5. Getting Started in Mac OS X

-<FC@C@! /+ *FC;F5APADBIIGCGIBOFC;F3A A=7FC7CBHGEH ®)9IFIG5 G <9
89J9@CDA9BH 9BJ=FCBA9BH

-<9., I+ *FC;F5AABR : 5@ BD OEBGCKBR=BHB9J9@ C DAOBH CFAFAKSF9
AC8=:=75600-H0BFGBDD)CAH <BIIGH 7 HLOMSGCKREGCKB @B8B8BDHXRMG8=:=75H=CB

Note: -<9AC8=:—9BAK5F)R 1 CBO®® @XHKIG F5AB=B;G=BC BXGEIDDIEFH
6CBIG :95HIF9G C: H<9 DFC:F5AA9F H<9--& @9J9@ G9F=5@ DCFH 5B8 F

5.a.Firmwar e Support for Mac OS X

-C 1G9 H<9 *C@C @IC;,F5AA9F K=H< '57 ), 1 5 :=FAK5F9 AC8=:=75H=CB =G F!

Installing the firmwar e

-C=-BGHS®RA KAES=:=7HH@CHB- @IBB0CG 90 =B8 CHKOAD I BB H<AOC8=:=7E3H>CB
699B 5DD@=98 5@@ C: MCIF :IFH<9F KCF? 75B 69 8CB9 CB H<9 '57

IC @ @E€®H %Béction3.a HEBGHS@®8 CKFGJOB&CB: =; | FIFH=a@CHEHMMC @ C @ |
. I+ *FC;F5AA9F

CKB@BE &8 @ @ CK@ Bl <®= B 8 C/K3A D | Hréenwar e version 1.06ncfor the Pololu USB
AVR Programmer [http://www .pololu.com/file/download/pgm03a_v1.06nc.pgm?file_id=03506] ? D ; A

.G=Bi<®CKB@Cs-@MBGCHS®RAKBEB=:=76MCE @B CIKBBC 798LMI@ 5B 98
Section9 GH5FH=B; K=H< GH9D IB89F H<9 <958=B; T.D;F58=B; I=FAK5F9U

Checking the installation

-C7<9H<9BGHS QFrB@HCBEC @ C,@! /+ *FC,;F5AABIBC,

DCEBMCIB7 @=77
T 5B79@U HC 8=GA=GG H<9 :C@@CK=B; 8=5@C;

A new network interface has been detected.

The “Pololu USE AVR Programmer” network interface

has not been set up. To set up this interface, use
Metwork Preferences.

-
I': Cancel | E—Nemi'?referemr——'}

(9LHB5J=;59B9B-9FA=R5B8CGKE<BIIC@EBF<H7 5B39F-H¥5HACBHBHKBOK
9BHF=9G C<préfix9.usBrolem<serial-number>!CF 9L5AD @ 9

cu.usbmodem00000011
tty.usbmodem00000011
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&5HREIE CIFPI5 BIN@ 55®F C; FbEA<A=7 F C 7 C BAHEHG-@ @R 5 @B O H < 99BH B9 G
5 D5F5A aHdade HC

-<9 G9F=5@ BIA69F =G IB=EI9 HC MCIF *FC;F5AA9F

5.b. Programming AVRs in Mac OS X
Installing CrossPack

-C7TCADBPBQ®; FSARE+ GCBH <% 7 MCK=@%DBEB G HSEY@9 CGGHRE®IG 89 ) HE GBED BH
@=6F5F=9G

P CKB @iE&8ssPackior AVR Developmenthttp://www .obdevat/productskrosspack] K<=#8€57?5;98
5Gdihg: =@ 9

P)D9BACIBH<OMg = @B8GH<'S7 $BGHDO®@ BHH® B GEr6s@P@kK-NR.pkg -<=G
D572 K9 @D SHA 6 8= F IrAHaE@BEPack-NR-<version-date>C BV C kK5 FB8F = JOF C656 @ M
IB89uUsriocal 5@ CKBSH<J9F G =CB B BIARE@B®sPack-XR F9:9 F 9 BI<O5,AG | 6
8=FO7HGEFK=@@ 5@GC BJH SBISBEBMIBE H5P=60@RCK-HRLMIB7=B;

P*FC;F58B<9+ 75BCRI97CADS@IXBC AALB®&IBEI B adr-gcc 7 CAD =5BB<G
avrras 5 G GOAGIBIHS =@ F | G C®EPack89 I 9@ CRABBKR=2EBGHSBI 98
CrossPack-XNR8=F97HCFM 5@CB; K=H< H<9 HCC@G

Usingavrdude

)B78B/+ DFC; KS&99BCAD HBEXN:I- @ 869589 @ 5GkD8I+ -<@vrdudeDFC;F5A
K<=7< K5G =BGH5@@3BackB503BH CAFM B9 1G98 :CF H<=G DIFDCG9

-CG9H <9 @/@ AA5B8 COVFBHER I F 8| HHOM&Bude --help S5HH<BCAASBEBHW CBGI@H
H AYRDUDE documentationhttp://www .nongnu.orghavrdude/usermanual/avrdude.html] - M D =[7H5OC | @ & G
C@Q@CKG

avrdude -p <partno> -c avrisp2 -P <port> -U flash:w:<filename>.hex

ICF 9L5AD@9

avrdude -p m328p -c avrisp2 -P /dev/cu.usbmodem00000011 -U flash:w:test.hex

$. 5@0@ ;C9G K9@@ H<9 CIHDIH G<Cl@8 @CC? GCA9H<=B; @=?9 H<=G

avrdude: AVR device initialized and ready to accept instructions
Reading | #H#HHTHHHHHIHHEH A | 100% 0.01s

avrdude: Device signature = 0x1e950f

avrdude: NOTE: FLASH memory has been specified, an erase cycle will be performed
To disable this feature, specify the -D option.

avrdude: erasing chip

avrdude: reading input file "test.hex"

avrdude: input file test.hex auto detected as Intel Hex

avrdude: writing flash (3392 bytes):

Wrriting | #HHHHH BB R R | 100% 0.88s

avrdude: 3392 bytes of flash written

avrdude: verifying flash memory against test.hex:
avrdude: load data flash data from input file test.hex:
avrdude: input file test.hex auto detected as Intel Hex
avrdude: input file test.hex contains 3392 bytes
avrdude: reading on-chip flash data:
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Reading | ####HHHHHH I R R | 100% 0.72s

avrdude: verifying ...
avrdude: 3392 bytes of flash verified

avrdude: safemode: Fuses OK

avrdude done. Thank you.
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6. Communicating via the USB-to-TTL-Serial Adapter

)B6CBIG5SHIFRA<* C@C@!|/+ DFC;F5 BB HC --& GO985BEIE7TSBIAGI8
CEFCBBO/AHTFC7TCEHHFCEBEBINTFGCBALRIHOIDFC ;FE5XGRBEIABGB <9 HC

--& GI9B85PACTE 25°®H5BEGOFE6 @E <®D 9 F5GIM B 3 @A OKGHBCG9L=GHS8BA=B5@
DFC;F5B&C:HKBHIYIGCG=;BE8B & 9 F=6 @G .® 5 H +f®= A H@I5#lolu USB-to-serial

adapter [http://www .pololu.com/catalogproduct/391] D F C 8 91T H OHDIBF C ; FS AABK YIFCBHF€ERS=@ 56 @ 9
5B8 HF5BG/A=HG 5H

-<9X 5BBX @=E9<DFC;F55AP698 GIBGMB7<FEBFIGGRAIB=7D4968B<9
DFC;F5AAIP SINCHRCH<BCADIHOY, =-K-B@BEABNIKBEI<X @=B99B1<9
DFC;F5AA9F F979=JR%E SBOVMHHB®EBH<H K=@@ G9B8 H<5H 6MH9 657? HC H<

-<OOMHFBOBBEI79-09FHHBH=A0=HBDSFSBRIBOHEHDH=GC8=—"BGCAIH=A9G
566 F9J=6H989% = AGG&Non-inverted AIS5BHBS5NIFGIBHEO CC @ HBEEB8CBSG 9BH
5= 3COHm@WI=BCCE@BEBVB7<FOFECERA IB=7B BB F X 9 £8H = LB <9
8IFSHGCBO=-H<6HI1EF5HOC B@I=A9GGH=B89D9BBAB H@H®IF H <G5 A5 1 F5H9

69:CHOXKM @9%6 BZCAAIB=R5H% 7&H <M., /+ DFC;F5/AADP G @Has %5918
FSHO9G :FEBG& 6=HG D9F G97CB8 -<9 :C@Q@CK=B; :=;IF9 =G 5B 9L5AD@9 C:

LSB MSB

5 10011010

v UL UL

7 N 2 e
start bit stop bit

-CIGBI<9 HC --& GHF5DER | G:i+ FEHH 9 F K < HEC B KA <®D 9 F 564V B HBBG G =; B9 8
=H

-C89HOFH=<BCBHASB=7TFCOGEBB8CEDIBDI=79B5;9FLDBEO*CFHG &*- U
@B CCH<P*C@C@V+ *FC;F5AAQF9 F =@ HRJH-<ND CB BlAR = @%H <PB 6 :
H<@GBB5FIBH99GIGU $BW=B8CKGJIBDJ=KION@K bBG G C 7KS5iHe®5 ADC FH
IB@9GG MCI AS5BI5@@M 7<5B;8ectith@aDCFH 5GG=;BA9BH G99
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'8

=4 Device Manager = | Bl |
File Action View Help
=5 i

l‘-'." Metwork adapters -

- Pelolu USB Devices
=75 Ports (COM & LPT)
- ..JZ Communications Port (COML) |—

In Windows, the Device Manager shows which port name is assigned to the Pololu USB
AVR ProgrammerOs USB-to-TTL-serial adapter.

-C89HI9FHA<BOB HASB =B LMD Bev/ ttyaAcM* -<D CBHAKR=@9CBO H <80 J= @G5k 9§ 9
$H<GFOB@KTC FHHCHB.9 HC --& GHEFEFBHROG®AE@VityACM1 5BB<®FC;F5AREBH

K= @9@vityACMO $ M CG 98C A< HEK T C FHH<GWVBCG < C (@CHE MR <®1 H D FidAesg K<9EB C |
D@+B<9 /+ DFC;F5ANAI<=HKOC BPHBFI5HI@®97@MBBEEH<9 HC --& GI9F=5@
585DHR=BIH<DCBHAR9D9IEBGC KK5BEIH <R =BFEBG =BI<.9 " 8F=3BF
7F95H9 J=FHI5@ G9F=5@ D/IGFHE& ;Fb AXDFH=RAD @+¢998 =B

$ Ls /dev/ttyACM*
fdev/ttyACMe /dev/tiyACM1

The USB AVR ProgrammerOs two serial ports in
Linux.

H9F 89H9FA=B=B; H<9 DCFH B5A9 MCI 75B 1G9 5BM G9F=5@ DCFH GC:HK!

-<9OFPFAS5BM 999 F A DB-TQF 5 A%= @5B @@ RUFBY; [http://www .chiark.greenend.org.ukf-sgtatham/

putty/] 0= B 8 C&R= B ITera Term [http:/hp.vector.co.jp/authors\VA002416teraterm.html] 0=B 8 C Kk BBr@y

Terminal [http://braypp.googlepages.conterminall 0=B 8 CK&I5B 71989 8®I9 @ GOFBEPBD & = ABHVECB G

D F 9 HEF 9199 F A DE-C@KéE it [http://mww .columbia.edukermit] -Cl G % B K H < OKEDF A PDFLT@F5A G

K=HH«9 HC --& GYH9&5DETAIGED9 H<BICBHA®9H9FA=BOBB 81 C 8P G =218

F5HQ9 <5F5 M{HMBOGIDFS5B GC ABHEDFE ; FS5XIXXO® =BWHB G7 9 6IMI&SDFC;F5AA9F

CB RX%@=B9 K=@@ 69 8=GD@5M98 CB H<9 G7F99B 6M H<9 H9FA=B5@ DFC;F
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ﬁ PuTTY Configuration ﬁ
Category:

&- Session | Basic options for your PuTTY session |

" Iﬁn‘l;inal Specify the destination you wart to connect to

- Window o

- Connection gl SIil
Com4 115200
Connection type:

(T1Raw () Telnet ) Rlogin ) SSH @) Seral

PUTTY is a free Windows terminal program that can send and receive bytes on a
serial port.

$MCBO99OBGOBBFI7IBILB , SMHMET5BGC H <lolu Serial Transmitter Utility for
Windows [http://iwww .pololu.com/docs/0J23]

2C175B@QIGEE=3CADIBBE;AbECH<OIFBE@HIAFOBA M- @5SBROGC:HF5A9KCF?
7CBHSSeBaPort 7 @ 5IGEBH? FGI5 GIMNE9 SB B F=G-MHEGCGRAGIFDEBHIFOGCAIL5AD @9
(-7C89 H<5H IG9G 5 G9F=5@ DCFH

/I Choose the port name and the baud rate.
System.lO.Ports.SerialPort port = new System.lO.Ports.SerialPort("COM4", 115200);

/I Connect to the port.
port.Open();

/I Transmit two bytes on the TX line: 1, 2
port.Write(new byte[|{1, 2}, 0, 2);

/I Wait for a byte to be received on the RX line.
int response = port.ReadByte();

/I Show the user what byte was received.
MessageBox.Show("Received byte: " + response);

/I Disconnect from the port so that other programs can use it.
port.Close();

6.a. Communicating via the Serial Contiol Lines

I=FAKS3B B Gl-0€ BF 9 @ 9IGCE®»B= @& < :=LSBFCO6K@9HN<9, 5B8+ 7TCBHFC @
G=;BB5@D B-HVGCK5BHHCC H <CGIHD MICE <CI@ 5B T ItEFAKBEB9FG=CB
*@95CRctA9:CF =B:CFA5H=CB 56CIH ID;F58=B; MCIF :=FAK5F9

I=FAK3BFgCI-0BBF9 @ 9CBI®BIA69B 8 =BJIHHEIE GOFBEB®HOBHFC @
G=;BGE@G&5H7CFFI9GPCBB&/ 7CFFIGPHCRSG=BHACBG=IGHEBIKIF
., HC --& G9F=5@ 585DH9FG *F=CF HC J9FG=CB H<9 CDDCG=H9

$588=H--BCEEB G AMHBBIY @ SBBO79=-0MBCOEBRX @=B29 HC --& GRFFBEOF
7T5BGODFC;F5PARBREBB 5 G IF<SHEB C<P=BMCI<CCGEBH=B5BI7CB:=;BbKD8
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5BBDCBBCIHBINSIBH =BG O F<SEB GC<HP=MBIOH5S560@ WCKCKE&=%EB8G<5?=B;
@=B9G 5F9 5J5=@56@9 -, =G BCH 5J5=@56@9 69751G9 H<9F9 =G BC DFCJ

Direction Name .NET System.lO.Ports.SerialPort member

)IHDIH -+ HF B56@9
)IHDIH +-, +HG B56@9
$BDIH #C@8=8B;
$BDIH ,+ GF#C@8=B;
$BDIH +3$ (
M89:51@+BGB8 5F9=;< =AD9BBBHSGABCHZIBHK=+DBM5B8 G <P=BI G 9

D=BGBBF MCAIGHCB:=HEINCG IF<HEBC<EP=BRSB <L @ C@I/+ *FC;F5AA9F
CB:=;IF5H=CB Sétto@3dH M <SG DFC;F5AA9F GHCF9G H<9 7CB:=;IF5H=CB =B D9F

E Pololu USB AVR Programmer Configuration Utility L] (B
Disconnect | Connected. Seral number: 00000005
Programming Target VDD Monitor
ISP Frequency 200 kHz - Minimum Allowed: 4384 = m¥
Maximum Range Allowed: 512 =/ mV
AVR ISP Emulation
Hardware Version:  |F | Measurements From Last Programming:
Software Version: P l=8 [a . Minimum: NAA mV
Range: NAA mV
TTL Serial Port Emor From Last Programming:
MNone.
Line Aldentty:  |DSR finput) -]
Line B Identity: imt -
(None)
CD finput)
DSR
Rl fnput)
RTS {output)

Pins A and B can be identified with serial handshaking lines using the Pololu USB AVR
Programmer Configuration Utility.

" HIMCK5IDGGC7BSHEBBF K=H:OF<5BEB G <5P=BACI5BI 5 5B J5B H5HEPD )
75D56=@ =5B® GC EBD®H BI<GE @5 BMCT15B9 138 = ; =HB5B €B4,<PC @ KBAX@ =BII9 F
., CEIHD@HBX&EG5BET5 B HKIC @ I€B1%@ =BPA F JCOK5;97CFFOGHCBS8G
5 @C;=75@ K<=@9 5 JC@H5;9 C: |/ 7TCFF9GDCB8G HC 5 @C;=75@
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ICRL5AD0MCK5BHO@CBBRTCHEE @ C@I| /+ *FC;F5AAGBB /+ FIBB3BF81=BC
6CCHOREBCF@BB:=DEBHGY9 -+ 5B <YEEBBBRDZBHCE <9+\GFOG@ HB99BI<9
F8I=BC GC:HK5F9 GO9HG -+ HC H<9 DFC; KXAA%XFDKHEQ@=® <®P €PH Hx®8@ =B 9

2CI75B953BD@HBBE6 G ICHHIOEBMGEHKOEBHIFADBEC@ABAEHDDCEBEFC B5 @ G
G | 75Bray Terminal [http://braypp.googlepages.conterminall] C B MKF=H=/BECADIBIBE ;F-5=<0=7FCGC:H
( -:F5A9KLEDHCC S B8HC B HS5SeBaPort 7 @ 5 &H? =G5 GIME 9 B K F =\H & GA

GIFCGEH 9O @@ BB BIFB<ACBHFCBE@FAG CAIL5AD@9 - 7C 89B<bGBIBE 9 FE=6 @H
=B H<=G K5M

/I Choose the port name and the baud rate.
System.lO.Ports.SerialPort port = new System.|O.Ports.SerialPort("COM4", 115200);

/I Connect to the port.
port.Open();

/I Assuming that line A is identified with RTS, and your firmware version is 1.04
/I or greater, this drives line A low (0 V).
port.RtsEnable = true;

/I Assuming that line B is identified with DSR, and your firmware version is 1.03
/I or greater, this takes an inverted digital reading of line B.
if (port.DsrHolding)

MessageBox.Show("Line B is low.");
else
MessageBox.Show("Line B is high.");

/I Disconnect from the port so that other programs can use it.
port.Close();

0<9BEH<X) G7CDPSHH®B56 @ALH GCIATBHFO@B GBS 5B3GIIB<9A
5GB5@CGDIEB=;=8bHDTICBHFER®@BJ G7CaDD @ = 754+B-G58 8

H9AD C K G&@E3HF<DEB G < @»SEG C 7 46H=HEB®WOG G7GCBIHB6IM<9G9
5GGC7-HRO9GHBEB K RKR) C7TCHBFGC52@ S B=GC5H6@P) G7ABH<9

,&) G7CD9 5Db@=75H=CB CF 6M IBD@1I;;=B; H<9 DFC;F5AA9F 5B8 D@
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7. Measuring Voltages Using the SLO-scope

GO7TEBEBIGSHCFI< L @ C @1 /+ DFC;F5AMYKKD9J 9 KRDOAVEKTS @ @ &L GTLD® 9
K<=T6e9@=-B%BB 5GBDHBI5GIFQ& @9IC@HDBGGEADTF®@KEBIDHC ?#N-<9 &)
G7CD9 <5G HKC CD9F5H=B; AC89G

P-KC 6=H 5B5@C,; 7<5BB9@G G5AD@=B; 5H ?#N

P)B9 6=H 5B5@C; 7<5BB9@ 5B8 CB9 8=;=H5@ 7<5BB9@ G5AD@=8B;
-<9,&) G7TCBBISG U@ HE9 BB IPBIBBSDDFCL=A5S5BY®@ YBEBBCIFCADNIIF
., 6IGC@HB®GI5BI95GK=9 <IC @ HOMDEGC GHBOM<FCIEBLHIOBB®A5I=89FCF9

7CBBYOHKOB\EH<DFC;F5AAIE@ @ GKR=BAGHEKGBI9BE@ 185;)-B9FH=HBHB9
1G98 HC G75@9 8CKB 5B =BDIK: GOBIF@IFOGHR 9 ,&) G7CD9V

Vin

R1

_Vinx RZ
Vout= ol v R2

R2

-<HCHS @=GCEHB¥ G <C b@8R;Db ® C G GHBHOBS AH4e J \6D:P 74B/ C = ; B @H
G<Cl@8 BCH 9K7@B8GC

Installing and Runing the Pololu SLO-scope Application

-<9&) G7GDD @ = 7TGEH=RBBCKIA KG Hi<®= B 8 C&FG JSdet®dn3.a 5B35B=BGH6® @ 98
FIBB=B; H<9 =BG H Sl@s@peHinstaBdats H7< =@ 9

Windows Vista: F=;<H 7 gloscope nBtalldbat 5B8 GO @97H T+IB 5G 58A=B=GHF5HCFU
Windows XP: G=AD @ M 8 C | &las8ope @nstélva B

HH<HEAD<X) G70B 8B @M:5 9B 8 H<MP=B 8 CKON F 53 8 fiB A8 B G H5 @@CAD=E BH 9
H<B®DD @=65E6@BFBBB5SBHCASHETHHEE@MNED D @ =K 5 @=<dBCI B F FACHG G5BSB
T@GGBGDFC;FSABIACBBIABIIBIFC AD I HOGH BKIR) G7CGDD @ =VIEHE CEBE@B< 9
,H5FH A9BI 5B8 B5J=;5H9 HC

All Programs > Pololu > SLO-scope
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-<9,&) G7CHDOD @ = KSBFCBIFHBB =G 15 @ D F C >SLDFscope client C# source code
[http://www .pololu.com/file/download/sloscope_client_100330.zip?file_id=0J33& 6k zip)

Using the Pololu SLO-scope Application

-<=6DD@=7TEHBBOBEHSPDFC;F5AGHFI983IBFCA<9&) G7TCHODBDODFCIABLELC=7
IB7TH=CB5@=HM#N 6G7€@@CG7CD9

¥ Pololu SLO-scope

mach Channsl & D Chanred B D Teiggenng Rur

(¥ 2 8-bit Anslog Charnels, T0kHz 10 2 vdvy 10 5| Widv | RisingEdge w
(T3 1 762 Analog Charnel, 1 Digial Channel, 206Hz @A OE lenoti Sawe a3
_, FHG
Honzontal peale: (27 2| mefdoe Lewel (39185 |

M A 4 B97Y Wik 0L000Y MaxB: 48001V  MmnB: 0000V

Pololu SLO-scope client for Windows.

CBHFRCEIG=-@66@PBH=R;) G7TCDOFAGSB58>IGH<<8 F=NEBIIFES75@B &
7CB:=;IF=B5&88BOB=;=H5@ CIHDIHG

-CGHB3FBHI85BA@ HARIN 6 | HH@B<IDD FE ;268 F BH<OCF=NGCBH@BBD7TH<EH5?9G
ACH9<5B ACCB5HEC=@@® CK&F G 7 AbBM <B5 K5 @@B H = B IBCCH & &M GHEB5B 9
$H<@CHKOEBE=GD @5MG85H5@ 98 €95 BO- @RBK@ @ HBG B3 B K< 9BH5BBC ;<
BO9BSHIE5FFSBES5S5HEHF=;;9FGB56 @28B<9F=;996B B 5H = GhBHXG Hi AP
BCASNMETS5BB5GHEMIOF G =GHIBIFRIAXDF G =GHIF 7H0A5 | GIXP5 KB <G 7F99B
HC58C1IBIH=AKXI9B<BOUB85EB7IFCO&9B;BS5F5A88F A< B@EBH5?0H <9
85HHEC589<9DD9%) G7 OBBI<CEGIAASEN@® <®5SHIFFOBH @MDY AC F¥M=-6G
5DDFCL=A5H9@M G97CB8G C?#HIbBBK<TD FCBBSBC 5B5H2ANIB FIBB=B; 5H

-CF9J=KO5DHIBEIHBBIH T@aHAT0p 6  HHEB <G5 AP@ H&ABHRAN DF9J=CIG/@MV-9 8
0<9BI<%R) G7CGHOEOHCDWOBS B 7 FIC<O-r@H;<®5 HGoH CFBSACEM @ =7CBBPCFH=CB
H<IDD D5 B MK 5BHEB G ILI9/M @ = 7T2B8BFE 5 ; ; BBl F G@F<@ C KDBFEPBO 5B <FCI ;<
H<®S5HMETESB2@M5S5BCCABBEBIBEM <5B; HBEOCF=NG BHEB®BI C15 B B G HXBH HB
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H<®@ CHOBBBM CI9FCGBEHK=HCFAF G CFI FOF@ PH 58 ,@ @ H <RI€ G KC4C<BD D 965 B-%G
J=G=6@9 =B H<9 @CK9F D5BY9

2CI75B8> KGO FHE 75 @58 <5B B53OBY <5B ;=B @ HEG=-DSBSEBASBSFCI5B
58>HK<PACIBBSHIXE58 <CKBI <@ CHOBHBM <5B;EHBR) G7CRSY @ =G99 BCB8G=[CBF
<CF=NCBH5@ G75@9 D5F5A9H9F

-F=;, 9F5BIAGCGIUB<9BCF=NGBF5H@@BAB=C @ 9BA75BF=;CHB=GEB5 @ @& BG=
9=H%95BBEZ®<5BBS@BI C15B8 > IHGIDF = ;@0F5 M- F 9 G @W=<B5 @B =@ @QCGCBO@ HG
8F5;; 3B}9F = ;@FL0/® C OB E5F &HBEH <@ C KOBHEHE <P9 G =[FO & =bi<THF =;; 9FG B ;
9B56 @ 935 HBI <@ C HDBMKE @@5KV9B9SNHF=;999BHRA7I|FF&>=; ;9 58,9 @CHG9HHIF
=89BH=:M 5B8 5B5@MN9 D9F=C8=7 G=;B5@G GI7< 5G ACHCF BC=G9 *0'G

-C7<5BHERC OGHEIBF 5K/ <5B BRZIRC | 6 @D E€BT <PAC @ GHEI8FHD=-HKHIB: 5B B 9@F
<6BB9@ 6CL

-C7<5BHXIOFHBTCE@EHHEB @9I0% <5BEHWABSBBFS5H<3H5BBP@AFO9GDCB8=8B;
=B8=75HCF HF=5B;@9 CB H<9 @9:H G=89 C: H<9 @CK9F D5B9

0<=@9%) G7GCHBIBBB-BS6B 8B CHB7H5E&B F<5EB G < @?—BGG G 7 | G&e6tidn

6.a +t5H<WER) G7UBBCBH<®@EH5SCOEGBB -<9 &) G7CGDY @ =@PMHELBB: =;1F9
H<9B9YBGBDIHGB89F5 IGR®H H—B;KEC:1= FOBH HX ) G7COB G =; =CII5HD3 A £X0B <
CF @CK
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8. Troubleshooting
-<=G G97H=CB <9@DG GC@J9 DFC6@9AG MELDRE;FBASIP IG=B; H<9 *C@CQ@

If the computer fails to connect to the pogrammer:

P'5?9GIFMCIFFC;F5AAREBBI HBOB IFCADIB9E ., HA=B=756@H<9
DFC;F5KABF9J)=KIGH®P BIBR85G =B C DDA C 6 @BBC ; FEGABI<®BFC;F5AA9F
H<PCB:=;|FISH=®EBI®) G7CID=9B8<9+ HI8$C8=5@5BEM7THEKOC KO M
IBD@1;;=B; =H :FCA MCIF 7TCADIH9F 5B8 H<9B F97CBB97H=B; =H

P$MCIFOB =B8CKE?G I MIC45J9B G HE @@V &8 C; F5B8R9BG D9 FEettitn
389G7F=69G <CK HC =BGBB@KGH<9 8F=J9FG =B 0

PS$SE<DFC;F5XCGAOB GHSLBHIEB-<=68<® B9lHH<9 A=B=CBB93SHEFG
& =G 6@=B?=B; H<9B MCIF 8F=J9FG 5F9 BCH DFCD9F@M =BGH5@ @98

P$SMCIFOB =BB8CKEBICGOMCDHFC;F5ANGBIXE®I=79B5;9/<99J=79B5;9F
CG<CIGEHK<FRRI=7TBCIFC@.CA@PBI=7TTXLCB@B*C@.C@I/+ *FC;F5A ABBU
IB8IFCFHG &*- B<CE@B*C@.C@I/+ *FC;F5ANS FS5AAEBRRBRS*C@C@ I

- I+ *FC;F5AAGFIF =@ bIRB <9GQ9CI@BO FFEMAGCER GO97CBEDFI9G9BH=B;
H<9G9 89J=79G

P$MCIFSR =B I1<9 HX/Bd¥ttyACMO 5B/8evityACM1 9L=GH<BMBCHI9¥<GI97H=CB
69@CK

P2CIFCADIKS@R@EBDFC;BFIH=ASBID;=J9B' DCEBDIBMCIFBCBB97H98
HOICOFFC,;F5XCRYE ;F5ABEBH-BBCHXPE; FEAWXGHIFAEBS® 7 GBEG HEB 79
[+ , HI8MCH=-B@H6E@ZCBBIAKGHAY DCRKHMCDFC;,F5AGEBHKEFD5GI
A5?8 I AWC8 B C4bIOBMIFADFEL@FBBBBOAWOBIFFC ; F5XCRATE ; F5ABE BH
MC45JR1 @ HIDRIEC B, HIBECBB=/85?G | AFP< M4 5IP@ CIGER*DFC;F5AA=B;
=5 BGE®<90<9IBI <P, *8=5@CDPIMB<SEBGHGB/A,HI8=EEBCDYEEBB9 HL=CB
MCIF DFC,\65BRGFF5AA=B; DCFH

P$MCHFBG=BL+ ,HIB=CHFMCBBO9 HHMB |FFC;F5X&DV79)'=7DCEBGH®58
GI9@9MAKEE BH CWHKEB b+ HI NEHC/HDHICEHH CASHOUA@O®@ @G E€C BG, HI8=C
5HBIHCASHETE OMECNIF 5 AGBEGH ) 5@ DCHKH5HACG;<9 ;56CJp $:
MCIOFFC;F5AA=BDCEHCG HGI9@PBTCHM<PCBBOIBES@ECEB8/+ ,HI8=8C9G
BCHHCASHE&EYHS @@ MC ; F5 AACH—= BIDHBESIS GE=<DBC;F5ABEBB@CKSFHI5@
) DCRBI7T5BH<6DIBHBIFCDIFFb=@ G <P*C@.C@Il/+ *FC;F5AAEBHU
CIBBI<P*CFHG &*- GO7THFIKBRI=79B5;9%BB8@=7R<BB8J5B796HHCB
IB89F H<9 T*CFH ,9HH=B;GU H56

If the programmer has pioblems connecting to the target ¥R:

P-<9OACGKEBAACBIGOGH<PEC6@®BxB7CHEB/BP B9 HEBOBOHF C;F5ARSIFCIF
H5FE9J=8$B<®,"D=BBERA=G5@F9BEABIBFC;F5ARBKNSFH/+ H<IIKIC= @@9D

56 @EZCAAIB=7TONRNCIC IFB<BHKD,*D=BB®IA69 EB8ctionl.a5FBCFFIYTB@BB®7H98
69HK99B MCGIBE8 MCIF DFC;F5AA9F = 9 ;C9G HC ;C9G HC 9H7

P-<H5SFH/+ AIGGFEDCKIO9FOBFC,;F5AA&B F?@ 932G 9G | AFB< BIIC HS %8 9 J =IDG
DCK9F 5B8 =G HIFB98 CB

P$H<O5FH/+ —=6IBBSBJIC @ HEBCHIFHB MCASMBIOIBBI 7T F A5 B=AF@® @ CK98
H 5FH GO9HHGBBI<BCB: =; | FIFH=®&tdvi3.e *@ 9 BEMHEMLCA=; <BDIBE 57?9
588=H=CB5@ GD97=5@ GH9D 6 <4bC G& F@BEB DBI,CEEHA;9BI@CK /.,
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P2CIBFC;F5XAH 9E|9IBITEE@ H<BBISFEMEHSFH +\G7 @ CFIEI98MIC |
5F95J=BF C IB@AA | B = 7K HHE,HSFH/ + HRMCKOH<B* FOEI9BS-MBCB:=;IF5H=CB
| H=@ectibM3.e CF H<«9 HI8Seaction 3.b.2

P $H<MI8FF&F =GBH<FBBI <BCB: =; | FI3H=GsBtiod3.e HB89H9F N=BBI GCaH <9
9FFCF

P-<OFRO5MIBDFC6@IOAM<HSFBII=38GCGCCHECAOHI® J=-REHGHSEH<TBM
=B7CFRTHEB® MHABTHE MDFC;F5AR<BG B 7CFFRXPHENME®® 695 G < CCHH H
HFSQAOKLCHBAC HSFEOI=7909-89K oM B 9 CH <=BE MW C; F5AF8=B;FBBRH =79
K=HKCIF /+ DFC;F5/CAMFM=B8=9F IBRC;F5AOFC; MAHSFIEII=88<=G
=BCFBCDHHEBIF=: M=<BIKM5FB 9J =76 HA B =B G : CGFOAWL B H =B 9GBHDG
7<97CE<CEHSG7CBBERHECBEC;F5AQ=BOBYCRPHC<IHXID=P*756@9
:CF G<CFHG 5G K@ @

If /dev/ttyACMO or /dev/ttyACM1 do not exist in Linux:
P-FM 7T@CG=B; 5@@ DFC;F5AGBIIG@B;; +B<s9HZX P CCOBARIAIS 9FB; =H 657? =B

P $H<®DFC;FE ARTCBBOHHBHB 7CAALB8C LA BIA=@ S+?9-H><A D C HK5ERG
H <48b:0081
Bus 002 Device 002: ID 1ffb:0081

P $H<9 ' BF=BBHI HKBF C;F5KXKDBHKSG @ |;;9BH<IBdPesy 7TCAA5BS
G<Cl@8 <5J9 GCA9 CIHDIH @=7?9 H<=G

[ 26.378771] /build/buildd/linux-2.6.24/drivers/usb/class/cdc-acm.c: This
device cannot do calls on its own. It is no modem.

[ 26.380858] cdc_acm 2-1:1.0: ttyACMO: USB ACM device

[ 26.413512] /build/buildd/linux-2.6.24/drivers/usb/class/cdc-acm.c: This
device cannot do calls on its own. It is no modem.

[ 26.413542] cdc_acm 2-1:1.2: ttyACM1: USB ACM device

[ 26.421314] usbcore: registered new interface driver cdc_acm

[ 26.421333] /build/buildd/linux-2.6.24/drivers/usb/class/cdc-acm.c: v0.25:USB
Abstract Control Model driver for USB modems and ISDN adapters

P $H<9 ' BF=FBGGCCT7KS5HEEO FB6 @HHEDF C ; F 5 AROMBBY/ bus/ ush/
devices = @CH®broc/ bus/ ush/ devices G<Ck®@ 89;FCID:@ = B 9=H=9AD C AHHSER8 <5 H
Driver=cdc_ acm G<Cl@8 5DD95F =B :CIF D@579G

T: Bus=02 Lev=01 Prnt=01 Port=00 Cnt=01 Dev#= 2 Spd=12 MxCh=0
D: Ver=2.00 Cls=ef(unk. ) Sub=02 Prot=01 MxPS= 8 #Cfgs= 1

P: Vendor=1ffb ProdID=0081 Rev= 0.01

S: Manufacturer=Pololu Corporation

S: Product=Pololu USB AVR Programmer

S: SerialNumber=00000005

C:* #Ifs= 5 Cfg#= 1 Atr=80 MxPwr=100mA

A: Firstlf#= 0 IfCount= 2 Cls=02(comm.) Sub=02 Prot=01

A: Firstlf#= 2 IfCount= 2 Cls=02(comm.) Sub=02 Prot=01

I:* If#= 0 Alt= 0 #EPs= 1 Cls=02(comm.) Sub=02 Prot=01 Driver=cdc_acm
E: Ad=81(l) Atr=03(Int.) MxPS= 10 Ivl=1ms

I:* If#= 1 Alt= 0 #EPs= 2 Cls=0a(data ) Sub=00 Prot=00 Driver=cdc_acm
E: Ad=02(0) Atr=02(Bulk) MxPS= 8 IvlI=0ms

E: Ad=82(l) Atr=02(Bulk) MxPS= 8 IvI=0ms

I:* If#= 2 Alt= 0 #EPs= 1 Cls=02(comm.) Sub=02 Prot=01 Driver=cdc_acm
E: Ad=83(l) Atr=03(Int.) MxPS= 10 Ivl=1ms

I:* If#= 3 Alt= 0 #EPs= 2 Cls=0a(data ) Sub=00 Prot=00 Driver=cdc_acm
E: Ad=04(0) Atr=02(Bulk) MxPS= 8 IvI=0ms

E: Ad=84(l) Atr=02(Bulk) MxPS= 8 IvlI=0ms

I:* If#t= 4 Alt= 0 #EPs= 1 Cls=ff(vend.) Sub=01 Prot=01 Driver=(none)

E: Ad=85(l) Atr=03(Int.) MXxPS= 22 Ivl=1ms

-FM 7CADSF=B; H<9 CIHDIHG CB MCIF GMGH9A HC H<9 CIHDIHG 56CJ9 HC
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Still need help?
$: BCB9 C: H<9 56CJ9 HFCI6 @ 9 G < CdcoriacBus[Hepl/mvavpdibie.cidontstP: @ B GD BRG 619
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9. Upgrading Firmwar e

-<9DF C; AFbAP HBGHEH <9 [+ *FC;F5AAXRFAKYBBIID; F5808H4;:=LTWBIK
:95HIF9G

Firmwar e \ersions

P Version1.00 FO9@95G98 -<=6E<@F=;=BRAK5FR<DFC;FSA®IB-C;F5AA9FG

H<5H G<=DD98 69:CF9 K9F9 G<=DD98 K=H< H<=G J9FG=CB
P Version1.01 FO@ 96898 -<=IOFGFCBHBEKEG:=LC @ HHEI<BFC;F5XA9F
--& G9F=5@ DCFH

P Version1.03 F9 @ 96 B 98 -<=GFAKSIFRGC=EIOHFHIX G 9 FE-6 @H0/B HCFC BS @ G
GC H¢55HCFF9GDCB8G HIOFF®BBCB8G HC

P Version1.04 FO @ 9GB 98 -<=GFAKIFPGC=CB&EI ;K<IEH<@I A H<PO=B=AIA

A95GIARS®H 5BB<O5L=AbAD @ EEBGH <HI5FH 9L7998CGA/ H<B®FC;F5AA9F
K=@BI CFHXAB@BW I+ =BCIHFCDPDE®MBE9: IBOFC , FFk=-IBDFCGC5@BC9G
5 DFC6@9A K=H<-H§8&LDH=MBXHFG@ G=;B5@ CIHDIHG CB H<9 5B8 @=8B

P Version1.05 F9 @ 96 B 9 8 -<=GFAKbIFRGC58BEI D D:CHH GK=H< % C:@5G<
A9ACFM 5B8 =B7F95G9G H<9 DFC,;F5AAGBHGCAGIOCIH D9F=C8 :FCA
P Version1.06 F9@ 96B 98 -<=GFAKbFPGC58BEs DD:CHH ,HI8=EM <5B;=B;

H<9 DFC; b &BA9BSHIFO $FGIAUTHC T,-% 4 U

Note: 09<5J6<=DDBB8;F5AREREFAKIBBG=CBCEJI9FMIBCKBS
7TCBHHEKQHXINFGC=CB=LIGBHS5=HI® 5 HOFG SEBICI G GIBCEIFH 5 @
DFC;F5ARTBX-HHKk+ HIB=CIG=B<9&GIOFE6@EHIN\SB8l @ =RKHF&G =B;
H<®R) G7CPMC45IJRFCIIEEEB@5HIFGC D@ BT KB ;F5888FG=CB
5 Bddntact|http://www .pololu.com/docs/0336/2]1 G

Special Modified Firmware \ersions

-<9CIDITAGEE FIBC CBCEFAKBBEIB<DFC;F55MDFBE5FGC=BJ@PH)5@DCFH
=BGHO5BCADC&FIHEIOSHKEL=FH)5@ CHBRBEBEB5H=J9=BH9F-:$9Q%® F G CCHB<®

:=FAKBEBCGIDDEBEMH& GOFBE@®HK,%X) G7TCOR<BCB:=;|FBH=EBIEDF G HEBGC
DFCJ=898 HC GIDDCFH '57 ), 1

P SpecialModified Version1.0lnc FO@95G98 -<=VFG=EBGCE&BI<OH5B8S5FRBK5F9
JO9FG=CB

P SpecialModified Version1.02nc F9@ 95G 98 -<=IDFGC=EBOEAH@ZS-BBIHEHESG
=ADFCJ98 GIDDCFH :CF C@89F J9FG=CBG C: '57 ), 1

P SpecialModified Version1.06nc F9@ 95G 98 -<=JPDFG=EBGCEBI<OH5BBEFMBK5F9
JO9FG=CB

Determining your firmwar e version
2Cl1 75B 89H9FA=B9 H<9 :=FAK5F9 J9FG=CB 6M :C@@CK=B; H<9 GH9DG 69@

To determine the programmer@ revision codein Windows: $:MCCB @ BOB9B H:FENH<DFC;F5AA9F
=BMCIRBJ=79B5;9R<MC¢5]9G D9 7AGE : —OBAKSIEPBG3$ABCG 98| @ H9BBPREFG
H<DFC;F5AAOWBCt{5I0BG H<GH5B8SFRKIFPOGCSBBRIETIS5BOIHIFA<BIOSIHFG=CB
BIA69F 6M :C@@CK=B; H<9G9 GH9DG

9. Upgrading Firmware Page 51 of 53


http://www.pololu.com/docs/0J36/2

Pololu USB A/R Programmer User's Guide © 2001D201 Pololu Corporation

Cle@9 7@=7? CB HY9 TEC@FG®AQAFU 9BHFM =B H<9 T*C@C@! ., 9J=79G
$B H<9 9H5=@G H56 G9@97H H<9 T#5F8K5F9 $8GU DFCD9FHM =B H<9

-<9.=FH289% G D @=MCIEDE C A9 H@=B3B\VID_1FFB&PID_0081&REV_0101&MI_ 04 -<9
BIA6BSFHIARAY =GICHRJ=GEBBH<MII=CG EGCHF H<WBC45IFFAKSIFRG=CB
JH<O9FKMGBEFAK3FRG=@BHI9F Ac-\BE-B& 9 CIDOF —B8<A=88@K<PR9I=G=CB
7C8CPBLS5AD@®DI=CEGBT UCFFIGHCEABIFOG=CB<=F9I=GEER
T U 7CFF9GDCB8G HC 5 :=FAK5F9 J9FG=CB

To determine the programmer@revisioncodein Linux: $MCCB @ %©B @B®9 J=K9BB5AA5H7<=B;
/dev/ ttyACM* 5DD X5 B CTCBBHZBFC;F5AMMMEIFCADIHEIAMBCE5I9G D9 7AG8®:=98
=FAKS3FRG $MEGIVKGI7&9I=BD® FIbFIMBC45IJ0BO H<GH5BBEFBKEIFRGCG S5BBG
MCIl 75B 89H9FA=B9 H<9 9L57H J9FG=CB BIA69F 6M :C@@CK=B; H<9G9 GH9

CBB97H H<9 DFC;F5AA9F HC MCIF 7CADIH9F J=5 .,
+IB H<9 :C@ @ C K suBb;-v 7dGfil: #0&1 Bdtep bedDevice

-<=G<ClCaI8 BI@=-HBO5 BB A6 THB-H<5BIIA6SE <P9J=CEBBH<PII=GEBSR
=G H<OWBCY5JFFAKSFPC=CBH<OFKMGIEFAKSFRGC=E@ B85 <P9J=G=CB
7C89

Upgrading Firmwar e
-C ID;F589 MCIF BBFCSFAKBBY C@@CK H<9G9 GH9DG

$MC45IP<5B ;DBUH<DFC;F5%E9HH=MB<EC B : =; | FIFH-@ml ycmd FO7CF 8
MCIF 7IFF9BH G9HH=B;G 6975I1G9 H<9 :=FAK5F9 ID;F589 DFC79GG K=@ @ F

CKB@C58 H<9 89G=F98 J9FG=CB C: H<9 :=FAK5F9 <9F9
WFirmwar e version 1.06 for the USB AVR Programmer [http://www pololu.com/file/download/
pgmO03a_v1.06.pgm?file_id=0J505] ? D;A S FO9@95G98 ,9DHMOIFAAMREE898

WFirmwar e version 1.01 for the USB AVR Programmer [http://www pololu.com/file/download/
pgm03a_v1.01.pgm?file_id=0J316] ? D;A S FO@95G98 979A69F H<

"OMCIDFFC;F5 ABUFCCH @B MCIFOG=B~=B8CIBBICIDFFC; F5 AABK 9
GHS5BBSFABKHKEEBBCBM @ =7TR<BH5EBH @ (53 8IHEBB<®@ C KD ¥.EIF EGH<9
7CB:=;IF5H=CB IH=@=HM

$MCIS5BCIKEH<D,HS5EIEH@ CHBHTBBMISGEBMCIFRG=B8=9F9@MBIF5H=B;
GMGHWROX5J8BGHS5 @@mOIEeCEr . —OBAKTHUM CIEFAKSBEB99BCFFIBHS8BB
ID;F53I9H9 AXE/BCH = @I@H8CG Bl <®F C; F5 XA 0 E H @D355IRFH HB BCC H @AAC580 F
-C8H<=6FIBD @II9FMHREBICIFFC ;F5AACKHH <WKECCH QICDSBVBEBF<@ =;<H98
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The Pololu USB AVR ProgrammerOs bootloader pads.
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