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-Star 32U4 Micro, Mini SV,
and Prime  SV.

O*FO@C5898 K=H< F8I=BC 7TCAD5S5H=6@9 6CCH@C589F

O 5B 69 DCK9F98 :FCA /- CF 9LHO9FBR5@& I B ECS A8 H® b@ 58 GFC
0,9J9FG9 JC@H5;9 DFCH97H=CB CB 9LH9FB5@ DCK9F =BDIH
O D=B #-* <9589F :(COH HO P BG@I5BBBHHDG DERIC @ ICBCAHDF 3

JH5F 7TCAD5F=GCB H56@9

1. Overview

Page 3 of 48


https://www.pololu.com/picture/view/0J6138
https://www.pololu.com/picture/view/0J6138
https://www.pololu.com/picture/view/0J6138
https://www.pololu.com/product/2072
https://www.pololu.com/product/2072
https://www.pololu.com/product/1300

Pololu A-Star 32U4 Us@ Guide © 2001D2015 Pololu Corporation

Microcontroller:
User /O lines:
PWM outputs:
Analog inputs:

Ground access
points:

User LEDs:

User
pushbuttons:

Reset button:
Power switch:
Buzzer option:

microSD
option:

LCD option:

Operating &" " &" 7 &" o
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Regulator type: L$ %& # '#

Regulated @) @) @ (€] 1) 1)
current:

Dimensions:

Weight: @) @) &"
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A-Star 32U4 Micro,
top view.
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Pololu A-Star 32U4 Micro schematic diagram.
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A-Star 32U4 Mini ULV, LV, and SV.
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A-Star 32U4 Mini ULV, bottom view with
dimensions.
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A-Star 32U4 Mini SV, bottom view with
dimensions.
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Battery level Analog pin 1
LV: VIN /3 (ADCE)
SV:VIN/8

Battery level jumper on the A-Star
32U4 Prime.
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Paololu A-Star 32U4 Prime 5V
regulator dropout voltage (5V output)

0s

dropout voltage (V)

0.0

o 200 400 600 800 1000 1200
output current (mA)

Typical dropout voltage of the 5 V regulator
on the A-Star 32U4 Prime SV.

% CH®H<CH=<®-& =G5H:9386 A5L=AIGAD 9 F5+HB-Rl;8 @ HC5; 90 = H oot
5DDF C HIO-GKIBR*F =A0 K=< 0 65HHDGE ¥H HHTFMHASBOA | 7 <=;<9E5B
BCA=B6 @ HK<9B <BW P<5F8.<9A5L=ABCA=B5@HITF@MHDP97CAA9IBS
=G 0 5B& MC5DD F b AVCEIG <C I8 HBEB 9 75 | H-CCHPGEG & BHC @ H5; 9
GD=2PCA5A5;AB<®C5FB8ID<50D @ = BEH#B8BBDG DERIC@| 7CA3B8CARE F 9
=B:CFASHOOBF57HEBB G HOEKI9-HIBO CKGK =HB<69: CFOBB9 FHi=B ;
HC 5 JC@H5;9 GCIF79

YH5F + 'F=A9 G7<9A5H=7
)7<9A5H=7 8=5:F5A
<9 G7<9A5H=7 8=5;F5AG :CF H<9 -H5F / *F=A9G 5F9 5J5=@56@9 5G * (

O )HS5F + 'F=A9 #, G7<9A5H8&8F5;F5A<HHDG DERIC@!| FCHRB:@@ 58
GH5F4 | 4DF=A94@J4G7<9A5H=748=5;F5ADBg: :=@94=8 ! 3

O )H5F + 'F=A9 ), G7<9A5H875;F5A<HHDG DERIC@!| FCKB:@@58
GH5F4 | 4DF=A94GJ4G7<9A5H=748=5;F5AD&: :=@94=8 | 3

JH5F + 'F=A9 &9READF

.<9 )H5F+ 'F=A®, A=TH K=HK 1<HHDG DRI @ICBCPHDF5B8 J)H5F+ 'F=A9
), A=TH K=H# 1<HHDG DERIC@ICBCAHDF IS57ICADFI@ Ch8IBDFC;FHASH

89ACBGHABBHEISE G5 H IFBE@ QVCEHIE 9IS HEGCF?ZB F F 95BBXXBIGADF C ; K554 @
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.<BIADFC;F6A®H5B85HABFN *F=/&9 D=HEBGNN®+8IHHCHENG7FC-
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1<9BH<899ADFC;FGASMEG <CI@9B <RCF®RG -H5F  Buzzer Digital pin 6
*F=ADBB <RBIACFC:FHSMD H5WC3 B CHIDBMICB control  (FD7/0C4D)
H<® MCA5M99868>IH<PC BHP 6 & BIB H = € 88PHAIF
DFC;EBCIB56KEH<BRH #56INNOGC @ SHBBB<9
6| NN®E€CFH@ B-8B G H M@ @<0B5@839ChB 9 < 9B < 9
89AC DFC;F5A GH5FHG

HHH<DBF C; K% H5 AHBBE<®6 | H HHOBF C 79 61&A5 =B
A9BFFI9IGGF HG7TFC@®IKQERS 7? KBHRE CH <99BbB 8
DFI9GHB5?75G 9@ 9CHHOIEEHBG H<®IACBIFPFG =L
89ACG 5779GG=6@9 :FCA H<9 A9BI

GND CS

O"9MBC5F8=B9A@A5?29B<9 -H5578G5 HKC ?9M i
29M6CHHBI-H5FECBBIRBBGADIHOF MCA5B  Buzzerand CS-GND jumpers
DF9838HCBB | HH CHBG 9 BIS<OC F F 9 G DTOBBEBCGHIY G N the A-Star 32U4 Prime.
H<9 7CADIHOF

O# G @=B?G H<9 F98 ;F99B 5B8 MI@@CK IG9F & G

O$IG=7T@53B85DHE=CB7GTIl;19=B '=BCEF
A=7TFC7CB BFD @ONBF- @ IFC @ & 8B+ GD &x51&
89ACBGHFSSCGR €EMHK9 -H5HM @ AMG =¥BH <9
657?;,FCIB8

O'CKIF=GD@BMGFA5HEEBROCS5EBTKBCIF79G-
<HC@=-BGDBIMNMEG I FCDIEMI(=R=-@ @=0E@
H<AB5GIF9ARBBRA®> |ADGRCB@&®B GHE @IBBD 7 H
HC .& 0 .<96C5|€&C|mG@CK9FBSQBQZH<%aﬂEW|Euei Anahﬁg pm‘]
7CBB9 DH =856 RAOCBHBFESBB <DCKGRK =ATGEED Ly: VIN /3 (ADCSB)
=B <®)BBCG=CB QY9 58KBEIGA0 . <% C HHICABY: VIN /8
8=GDRI5MES=DCKIFCIA</9 7CBB 97BIDHI BIBBSgattery level jumper on the A-

R/- (S =: =H =G BCH 89H97H98 Star 32U4 Prime.

O) 75F8<=&9ATCAAIB=K5H®@=7F C/-5 HBCOH
H<@=Q#<P5FRAB=-B5FHSBBE€EBBGCDOEN® =BB=E689,;56MHIGB<B6GFH
CH<DFC;FHREK-BOPBEBGHSIOBOFHKIOB5B8- 3ICIK=Q@BLMHME5I9
JOFGCHBRCSKB8BA=7TFCT-5FKBC73BR CH=@IDHBEBGCREFASHHBBCTSEFBHC
H<@C7?B<=@99 !( >IADSEBGCGHHOHA TB-B@CF W@ GH<9 !( >1ADISG
=BGHSBB@A87F C/-5 88 C4+B G 9 HKDB C ; FA5A 89 H G1TH F DA BEERIG H C BC
5JC=8<9GHGIMTI75B7CBB97HHCD=B I1G=B5 A5@9 :9AH@DI9K=F

1<HHDG DERIC@! 7CA 75H9;CFMIAARGIANEBB GHIS58 C: =BGH5@@=B; H<9 >1AD9F

O)IF=5@FEIAGCH<I-HTW=FHIS@IFGCEBIBBBI7983IRIECA<ARCADIHIOF
3CI75BCBBY@AKI-HI 9FDGEI+BGHS5BESFADBE@CHFNGCG=B<DF=6@=HCF
95HIFEA<T CAB+BI<F8I=BC BM<5F5V{IHO®BE <9-HHK=@B=GCGD@5M98
CBi<® 5B8B:CFASBGHHEDI79=7J08BF5KHBOB@IBH7TIE<RCADIHMEEDFIGG

H<9 CF 6IHHCBG 5 A9GG5;9 K=@@ 69 G9BH HC H<9 7CADIH9F G5M=B;

.<9 -H5F *F=A9FGKCBS87 @ &3 985 @ GCAR = HH<®I N N®DBF8 5 H HHIFM D, B G =B ;
>IADSFBGHG6IB R SE@B <PCBHPGEHEBBHS5GADENIFIEBD GFE® 6INNSB3C@H5;9
G9BG=B; G<Cl@8 KCF? 6M 89:51@H
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O9HH=B; GH5FH98
BGH5@@BBE,KG 8F=J9FG

#MCIGDA=B8CX*CGMCK=@®EOBR5J9=H¥DFJ=39? 1<HHD AS@EC:H 7CA
8CKB@EBBE=@G 5GDL 5A=@M 8 3 CF "CH:%L

=BGH6 @ OFBCHIHR @ HBIFF=J9EBSIGCGORE&GCBGHB @@ B8S5IIRIDCFH98
DFC6 ®IABOFROC @aIMB ;F58HB9FJ=*B9? GBEROF97CAA-DEI =BT ?
CJ9F H<9 <CH:=L

9:CMRCTCBBMEHICHE @ C@I5F/ HGB67CADIHIBB=B7FCAGBBCKGAIGHBGHHBE @ @
8F=J9FG

CKB@C38<9 )H5F )C:HKW5F5B8 F=J9FGHHDG DERIC@!| FCKB:@5@58
GH5F N=D :=@94=8 ?N3PBOLHRLZM*=@E6H9 AD C:K5@® ®BFC 'FC AD | HOFG 9
=@9G 5F9 5@ GC 5 J)HEBIAAFE HIOFM HxBHBE |6H<16 7CA DC@C@! 5 GH5F3

)D9B H<9 R8F=J9+,GH 7Caxr-FPEBBSREBBHBF@9I97H R#BGH5L@ @S

@a-star.inf

=/ polalu.cz Open
 Install
Print
Open with L
Send to 4

1=B8CKK-GM CH<IOHMTRS5BHEBGH S @W I®SR2BGCH5@ LK G BB=GH5
CF R CBH=BI9 BB&XGWG®G 21

Would you like to install this device software?

Mame: Pololu &-5tar Drivers
- Publisher: Pololu Corporation

[ ] Always trust software from "Pololu Corporation”. Install | | Don't Install

'@' You should only install driver software from publishers you trust. How can | decide
which device software is safe to install?
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5J5=@:5760@NX< 9=@ OBl CFKS HMD3GD® <9 .
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2+G9FG2 IG9FB5A9 2 C7IA9BHG2DFB@B@R<5F8K5F

#: H<9 R F8I=BCS CF R<5F8K5F9S 8=F97HCF=9G 8C BCH 9L=GH M9H MCI

@CG9 H<9 F8I=BC # =: =H =G CD9B 5B8 H<9B F9GH5FH =H

#HH<LT C@GCS5FRIBGIA@RHC@C@3F S9BHFMCE BCEHII<9-H5@B=GHI8
SB<TC5M8IBH<HBEDE8 €6 F C 6 BEO@PBVGC HD @QRP 9.FHI@ MB H 9D, 5 SBBI9GHS5FH=B;

H<9 F8I=BC #

Arduine MG or older w/ ATmegalid
Arduino NG or older w/ ATmegad
Arduino Rebot Contrel
Arduine Robet Motor

® | Pololu A-5tar 32U4

Selecting the Pololu A-Star 32U4 in the Boards menu.

#BH<CCA@GFAMNIBIGO @GPDIHC FGHH<9-H5B 1 =B8CKGI5BO9H9F K=BB#
DCHHO9-H5RBGGC=BOMD CCBH#HBP®*CFHG &*. SI7THFICBDI=79B5; 9B
&=BIH<®DCBHAR=@Q@FB-HR89HHM "B'57)- 2 H<BDCBHAR= @I@KB-HE89J

HHBG6AC89AS

File Action View Help
= @ Hm 8

I [l Other devices

- i Portable Devices
4 "% Ports (COM & LPT)
"3 Pololu A-Star 32U4 (COMT)

[> @ Print queues
I n Drnrnrrnrr

Windows 8 device manager showing the A-StarOs virtual COM port.

J)DOBDH<R @=BB3=BC5ADKxE 7EBICIBIBE8IE@I9LS5AD@9G 5G=7G
@=B297CB8IBH<eC5AK@ AP B <9-HFQ =BMOX Q@ CHR<IBICEI QDI =B"?
9L5AD@9 5 B9K F8I=BC # K=B8CK K=@@ CD9B ID #H =G )% HC 7@CG9
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File | Edit Sketch Tools Help

Mew Ctrl+M
Open... Ctrl+C

Sketchbook 2

Exarnples J 01.Basics » AnalogReadSerial

Close Ctrl+W 02.Digital » BareMinimurmn

Save Ctrl+5 03.Analog L Blink

Save As... Ctrl+5Shift+5 0d.Communication # DigitalReadSerial

Upload Ctrl+LU 05.Control [ Fade

Upload Using Programmer  Ctrl+Shift+ LU 06.5ensors L ReadAnalogVoltage

Page Setup Ctrl+Shift+P O7-Display 4 I
08.5trings L

Selecting the Blink example in the Arduino IDE.

*FOBGO/D @ GYABHIIEC ADH@®2?o9HBBD @ GHEB <9-H5#9J9FMHESBCFFO7TH@ M
MCK=@ @@ <A9GGR; TBID @ C5 &R BISH<OCHHILHA<R=B8GKVMCHIFBG=B;
1=B8CHKB®I C<45IBCMHF9J=DOIRCo M ABI8HSFB <G DCHHABB8CAKGHbH?9
G9J9GSEIBB8G7 C;BI<N9H HFCCH @.CGSBOQE H @HARE® : H 9G 9 7 CBBIE 966 7 ?
HEIBBHBEO?IHIEBI<ID @ A58§<BH—=@ =B 8 CHKEBLHO7C; BHNS7 D@ WI ;%.kH<=G
<5DDIBEBI5=BMCIFIG=B=B8CXGB&85IJBCMHFC;F5A5MB98H5FBI<~G DCFH
MCK=@5@dK9 CCH<FCH,<TIBBIK"S5F8KIAFN5S5S BBBIGC7F=B9BH=CBIHI <9
G970B8ABCHFRMED @ GH3<CIKEFRH<F8I=BC <58FCIP@BEPB9 HHE+tEQ CEHRH
IG=EBHABD@I|; HB3-HS5F@ CGBBIFC;FHABH,;, S G=B<G9FE>6 @9 G HS4+>=B;
F8I=BC # 5B8 H<9B D@1I;;=B; H<9 -H5F 657? =B
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Blink | Arduino 1.0.5-r2 - O

File _Edit. Sketch Tools Help

void setup () | L
F4 initialize the digital pinh as an output.
pinMode (1ed, OUTPUT):

}

S4 the loop routine runs over and over again forewer:

Falolu A-Star 3204 on COMYT

Uploading a sketch to the A-Star using the Arduino IDE.

#MCID@CHBIOW =B? I HIV<HKI-HTTMIQ @ CE<CI6@B@ =BCBMHI 9 HWK C
G97CBBKIIKPG<HRI-HS5REH<BGII A 5AD@F TERBOL F 5 ACABBE O CA=;<H
BCGB/CBI=B&BBMH<5B<5B;9BM<5B ; HBPI QIS FBE<@? 9 HHTC<C A9 HX@ B9
5B8 ID@C58=B; 5;5=B HC G99 =: MCI 75B 7<5B;9 H<9 GD998 C: H<9 &

.<9 -H5F/ 6C5FBRF@=-A9@CFHE<F8I=-BROGCB5SHE8NMIILCEBCITHI5@ @M
<5J9EBGHSHB & GBEM CK5BHMCT15B | G @P<RHF 81 =8BACB5B&EGEB
H<#8I=BC (CH9<S5MCID @ 66829 HB<9-H H<K &SN CIFEC AD IK9®<® B
FO7C;BHIBRICB5FBELS5A DB HF<O=B8CRG=79B5; K=& D @5 M
R F8I=BC &9CB5F8CS

THONFCEG I 77FIBFC; F5AA<B-HSEFCA<¥F8I=BC H<9FRA5BRMIGCIMTIE&EBG 8 C
@95FB ACF9
O0.<9 F8I=BC # <HLG MDD 5F8I=IHCFZ59B *CAb<H M 75B FIB CB -H5FG

O.<9F8I=RE6G<FE#5B;I5(9:99B AYHHD G5SF8BEBOMB7TA9'5;95K="75 @HIKD8
*<9 F8I=BC COBB4HFRD ©@®swmI=BGBB3ICH<9F FO9GCIF79G

O.<9 -H5F/ O6CHPF®@B=AHEKF8I=BOCB5E8H{HDG DE@IC @ ICBCAHDF5B 8
F8I=BG 7Fi<HHDG DERIC @ICBCAHDFG M CT15B 95 H&#B H 9 FBPRH® 90 6 B HI9 Z B iG
IG9 CB9 C: H<CG9 6C5F8G

O)97TH=CB=GHG A5BM ACF9 FO9GCIF79G
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'"FC;F5AA=B; IG5B7 S5BRB +

<=G97HHMOBRSEBLBDFC;RAbA9-HS56C5 &G BI<®IF7THCC@3BB&B/ .<=G
G97H=CB =G =BH9B898 :CF 58J5B798 IGO9FG K<C 8C BQOQWMU7KI5BIBHC IG9 H<9

9HH=B; BIERBIBG=H9G

#MCIFOG=B=BBCK@EF-97CAADBIBB @ C-58B,B;1<HHD IIGEIFIEF;9 BOH=37 CBH5=BG
H<®IFE7THCC@5B8#BAA5B8I@=@9@ @O 8 1<HHD BKXK BI5IF8Is¢isFHEBI

IGOBCD @ OF& ;FHA&9-HBFC CH @HhEBFGGOB '5?7H<BEAKGH<B), 7TF5G<9G

CB MCIF 7TCRKOIHPRTFCAAIBS8 C@BQ@ HX¥PFG=CB GHH®HG $5R916 7CAROAEWIZA5?29 F

#.MCBFIG=B57 )- 2 KOF97CAASEKB@CHEIBCGG'5TH ,( 9J9@CDA9BH
1<HHD &886H @BA7HGGGD57 723

#MCHFBG=R=BIMCK-@®HBECBGCHIT ®BIK =880, / /6IBHIGOFBBIH <9
FOEI=F98 GC:HK5F9 6M FIBB=B;

sudo apt-get install gcc-avr avr-libc avrdude

"HINFC45J9BCHEHE@I®PIBOEIECSHTA ASBBC ABH FAMB B HB;9TOA A5 BI&H ? 9
GIF9 5@@ H<9 F9EI=F98 IH=@=H=9G 5F9 5J5=@56@9

avr-gcc -v
avr-objcopy -V
make -v
avrdude

#5BMH<CAASBRBOG®D?6 | AHO<®I G =FI9B7/ IHEEBOHE@@ I AD IHB&ES?G I F9
H<5H =H =G =B 5 8=F97HZFM B BH =I5 MG IGHD*9

CAD=@=B; 5B 0.;5AB @9 DF
CDM H<9 :C@@CK=B; 7C89 HC 5 :=@9 B5A98 RA5=B 7S

#define F_CPU 16000000
#include <avr/io.h>
#include <util/delay.h>

int main()

DDRC |= (1 << DDCY); [/ Make pin 13 be an output.
while(1)

PORTC |= (1 << PORTCY); // Turn the LED on.
_delay_ms(500);

PORTC &= ~(1 << PORTCY); // Turn the LED off.
_delay_ms(500);

}
#B H<9 GS5AFECHHPOE :=@9 B5A98 R'5?79:=@9S K=H< H<9 :C@@CK=B; 7CBH9

PORT=\\W.\USBSERO000

MCU=atmega32u4

CFLAGS=-g -Wall -mcall-prologues -mmcu=$(MCU) -Os
LDFLAGS=-WI,-gc-sections -WI,-relax

CC=avr-gcc

TARGET=main
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OBJECT_FILES=main.o
all: $(TARGET).hex

clean: _
rm -f *.0 *.hex *.obj *.hex

%.hex: %.0bj
avr-objcopy -R .eeprom -O ihex $< $@

%.0bj: $(OBJECT_FILES)
$(CC) $(CFLAGS) $(OBJECT_FILES) $(LDFLAGS) -0 $@

program: $(TARGET).hex
avrdude -p $(MCU) -c avr109 -P $(PORT) -U flash:w:$(TARGET).hex

'5?29G I H9<bIHY), . J5F=50E®9B ?9: =@DHE <B5AC:H<9-HTH =FHG S @b & &b
1 =B 8 C\W {WSBSER000 G<CIKLFZXH<9-H5+B <OB &M 89J=77OBBIHKE&HG =BI;<9
IG6CGOMG 8B+HOWMCI 75B 7<5B;9 =H HC 69 H<9 57Hdg1® B5A9 C: H<9 )' DCFH

#B7CAASBBCAERH =;I388B=-F9 7TKI-Of¥I8 ?9: 5@ B8 5=B#MCHIBI<RCAABKE H<9
7C89 G<CIl@8 ;9H TCAD=@98 5B8 DFC8179 5 :=@9 B5A98 RA5=B <9LS

'"FC;F5AA=B,;

.CDFC;FH<f-H5MCH = @980 HEBBCCH @58V FBHK5MB8C <=6 E9 GI4HD,
HK=R9H<=RG.<9 -H5F '=B86C5KHAEBDFIBIHHITBEBEHBIAGCGIBEIGRIPC5HFB
5BM-HER-C5B®IG<6 I ASIBBCBBI9GHIRHKE 5B8-. D=B&®I9IFIGFIBIHHCB
MCA15BGSK=FB 78 <9-H5EB CCH @CE3BBIE 7 FEBWV<AC A A 5B program HOFC;F5A
H<9-H5#FMCH50HCBH9EB97CB8G-HBRC CH @KGIHB @SB B <9, K= (@b 7rPEIBB=B;
H<9 IG9F DFC;F5A
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JH5F F8I=BC @=6F5F=9G

.<9 -H5F 75B 69 DFC;F5AA98 8=F97H@M FCo HXICHEH8I=BC # 5G 89G7F=6

.C<9@BHI9KHH*XO®B 6 CSFBEKEBIX9-H5F *F=MAK9 KODFCIH89H5F + 'F=A9

@=6F5P® -6 ASPMBISGMB=CD-@5CFAEB+<®B D @GWVIBBBAIGC=FCA<®INNIF

| G 8l <9< AXIS < 6 | HHOBE- R T@H GF G5B B 9 58<05 H HLRMELEY 9S@)HS5F + 'F=A9

@=-6 R FMAIBHbLH+HOB DC@6@H5HPR-ABRBCJB8IHG =@ IBFASBEEBB@®=6F5FM
5B8 H<9 @=6F5FM 7CA9G K=H< G9J9F5@ 9L5AD@9 G?9H7<9G

.<9 =BGHFI7TH=CBG 69@CK 9LD@5=B <CK HC =BGH5@@ H<9 -H5F /[ *F=A9

#MC4d5IRCEC BR6 @ F 96BHB GHEIBHSFC . HKOBB8F=J9~BHDG DERIC@!| 7CA =@ 9
8CKB@C685F N=D :=@94=8 PN3D<9Ge@DFOOBIHE=-QFCAY99)HSPDCG=HCFM
CB=H |I&<HHDG ;=-B€I@T@WSEHFHEKBCKB@ @%#8e®PR®B8=BB<® -H5F / *F=A9S
COKX=TGBGHER@=6F5F-@86BM<®CKB@ B8KHS8F / *F=0@8B8MZ9
R@=6FGFOGFITBHECHMBA F8I=BCIH 7 <GHTFO7BCIFHMBIN<G?IH7<@CCBH=CB
=BH<F8I=BC *FO9:9F9BIR@&KGE=FBGI5=QFrCAI>-AIBI CHHMD+G9RE<9
G?9H7<®@CTCTHH—RBC @B9FKA9B8I=BBGH8T 7IA9BE@8CEHMDEG%@B B =B ;
5 F979BH J9EB8CBGC:HI<k9 R -H5F / *F=A9S :C@89F G<Cl@8 69 =BGH5@ @9

2+G9FG2 IG9FB5A9 2 C71A9BHG2 F8I=BC2@=6F5F=9G2 )H5F + 'F=A9

#: H<9 R F81=BCS CF R@=6F5F=9GS 8=F97HCF=9G 8C BCH 9L=GH M9H MC
@CG9 H<9 F8I=BC # =: =H =G CD9B 5B8 H<9B F9GH5FH =H

FBH<F@I9G5AD @968 C BB HEM<OHSF / *F@APFEFEBR<IMILCIS5B
:=BB9J9FI55@D @ 9IH H<BBI CKC K CC I <@ =6 BWFBGB B CGEI9OHSF [/ *F=BICIF

L5AD @9BH<HB@ =6 K5 BW C 6 Ba08BVGC HD @QRF 9.FHA@ M8 H 9D, 5 SBBI9GHS5FH=B;
H<9 F8I=BC #

"HOWMC+BGHSs@KBF [/ *F@A9% AVGEMW B 9 SAFBFR6 CFHEMHFMHEHBOB 7 @ BABA D @ 9
G?9H7<9G 5B8 6NHBIS8E=BE AP @=6F5FM BLHHAD BbiG@Ic&IB+HPRB=AG 3 GHSF

7. A-Star Arduino libraries Page 39 of 48


https://pololu.github.io/a-star-32u4-prime/
https://pololu.github.io/a-star-32u4-prime/
https://www.pololu.com/file/download/a-star-1.4.0.zip?file_id=0J743
https://www.pololu.com/file/download/a-star-1.4.0.zip?file_id=0J743
https://github.com/pololu/a-star
https://github.com/pololu/a-star
https://pololu.github.io/a-star-32u4-prime/

Pololu A-Star 32U4 Us@ Guide © 2001D2015 Pololu Corporation

*<9 YHS5F + +) =BHO9F:579

.<9 -H5F 6C5BREF®5GE®BGC=B;@®9 .A9;5 /A=7FCT7CBHBEEGABRIFFC;F5A
5B8@GCSB8@IEG 7CBBI9 HE®B ADIHOFO0, <56 1@ @ GDO9BS5BGHI=E@BHB
5B8 75B 69 DFC;F5AA98 HC DF9G9BH 5@ACGH 5BM HMD9 C: /- 89J=79 =BH!

/- =GBSGMAAIHWFGHIBEKEBGCGBEBR&CGEHBBOIHIPIE HRBEISF796GSCGB
HMD=5D% @ RHBAM HKPF.A9;5 /75BB@MG/- 89)=68B -H5YAFBBOGHBB97H98
HC CH<9F /- 89J=79G =H 75B CB@M 69 7CBB97H98 HC 5 <CGH GI7< 5G MC

*FC,F5AABB-HIG=B<FB8I=BC5@B9G7F=B9BH=CB=Q@I®CA5S5H%#CB @G @WBS
57CADCE&FRIHRIBGC=-BIJ@PHISEBE®B8<IAS5BBHIB:®IOTE K=H<L9M6 CHB
ACIGO>BKPDF9O @GBBIB5ADEBI=BCIOKBES57<-H569:CFB<=B&=G<®9:5/@H
7CB:=;IF5H=CB C: H<9 -HS5F

)B51=B8CKGADINMIHS5BI99<I=FHIS5@BE@®MC=BtMCIFCADME®B=79B5;9F
5BOLDS5BH=BR*CFHG &*. =3BHG<CIG®® )' DCEIb6RICELCEADF S #B
D5FI9BH<YHOEBSAYCK=Q@®W<B5A0H<®CPFHR )' SCR )' S 1=B8CKE®EEG =;B
58=9F9BH DCBHAGHEI<9-H583O DI9B &HB<5/H DCHWFIKCD @+HBHB&<9H=<BIEB

6 CCH @AI3CB-CHMCB O IBC<5BHYX Y DCBHA6%96BE G=HIDBI-HS5MC15BCG CG=8B;
H<®J=789B5;9FEI6@9 T@=<R? DCHEDSBDGCDIFHbBEB @ HK® 8IJ5B798PS
6IHHCB =B H<9 R*CFH -9HH=B;GS H56 FCA H<=G 8=5@C; MCI 75B 7<5B;9 |

File Action View Help
= Hm e

i I5 Other devices

[ Bl Portable Devices
4 '3 Ports (COM & LPT)
3 Pololu A-Star 32U4 (COMT)

[> @ Print queues
. ¥ Drocaccnre

Windows 8 device manager showing the A-StarOs virtual COM port.

)B51=B8CKCADINMTH5B99<PIGCGH <9-HIFHF- =BHOBMCSB,E<DI=79B5;9F
GO@97/+HFKB,9I=70F@ CBBO7HBEEBIRD5BIBBIFBOIE Q=BB8<R*C@ G@%F/ S
)) DCFH (95F =H MCI G<Cl@8 G99 H<9 D5F9BH 7CADCG=H9 89J=79 5B8 H=<
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File Action View Help

S EENR i Y

4 i Intel(R) USE 3.0 eXtensible Host Contraller - 0100 (Microsoft]  »~
4§ USB Root Hub (xHCI)
[ Dell Wireless 1703 Bluetooth
B i USE Composite Device
4 i USE Composite Device
T3 Pololu A-Star 32U4 (COMT)
a % USE Input Device
Z= HID Keyboard Device
ﬂ HID-compliant mouse
[+ % USE Input Device
[ i LSE Mass Storage Device
1M PC| standard host CPU bridoe

The Windows 8 Device Manager in ODevices by connectionO mode, showing that
the A-Star is a composite device.

)B5&=BVICADIMTH5B 999 H 56@ K+« 9-H5H- =BHIOBNTBBIuB;, v -d 1ff: =B
.9FA=B5@ .<9 J=FHI5@ G9F=5@ Idd&/kyc\5B €68 STFIBB8BG® FIBB=B;

)B5'57)- 27CADIHSB-FHISEGEHB A C | BBV | B Bis Bdev/ tty.usbmodem* =B.9FA=B5@

3CI7T5B9BEBEI796NHIGCAB -HITHW=FHISEB6CEHF=-BBMOFADBFE@RbAHDD CFHG
GOFBEBHOAILSADTFBIECNOF=E@=HBF8I=BC H<TC@OQ@H=SFBBGA=HHIPF=HM
1<HHDG DE@IC@! 7CA38C7GF M *QFA=B51@HHD G=H9G sBIQF@9BAw@A6 DD *3*/

1<HHD 7KkKKPOBRBS8 COEGIASHHEAM 3 *9FDFA 1<HHD HHMGREF,8CIP 3"9FA=H

1<HHD 7KK&IA6=59BBEFH <HABB8%+ )7B9B<HHD ;BKKEC:HX®ZPRB 35BM7CADIHI9F
DFC;F5AA=B; 9BJ=FCBA9BHG 5@GC GIDDCFH G9B8=B; 5B8 F979=J=B; 6 MH9
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*<9 )JH5F + CCH@C589F

.<9 -H5F 6C5F8AR=H¢t- 6CCH@CSBBRE GCo98FCB>IBREHXEF8I=BC
CFoO, / H@CBSKOFC;FEB®B -H5K=G97H3C/BA9BHAH9 7 <BEIH5 @D
6CCH@C5H5895BIMOSKRE&E®5BHEOHHBO FGHOEBBCF 2B CH I KB BHO B HS FGISB ;
MCIF -HBF=G :=B9 HC G?=D H<=G G97H=CB

.<9 -H5F CCHO Bx&HEGCIBBE @ @15F 6C5F8G5G8BI<HSHIFEBREH@C589F
1<HHDG ;=BHR36=BE3A=BFA5G KBF 8IO5F8I=BCCH@ I58DFGIRs3z Gl <®C CH QIGDRBER-
H<F8I=BXOCB5ESICHDG DE@IC@ICBCAHDF F8I=BE>=7C1L<HHDG D& QIC @ ICBCAHDF
5B&9J9CEH@IRK9;5 /6CHF&®CCH@CHEBIBC | M8 HICTH/ CBIXHHDG ;=H<I6 7CA

DC QX @HBEA5GHIFCH@ I58DFGBGH3I 5= @GB@NP"I6 <96 CCH@CBHBOIFHSBDDYE I F
?=@CEMHA2AB9;5 /ADFC,FAACKM5])=B; . CA<IGCIFFC;FA6CCH@IH89F
=BHOIHF.CBGCGHEHEBJ@PHA9EBE@LSA79BHKEBFC;F5AAGRAS BOG=B33 (

1<HHD 5HKAMO@ 7CA =A5;9G 8CY9 60LCH@C589F 5@K5MG FIBGO,=FGH FAANIB=5HI@ |

JHS5FHID @C;=7

<OAS=8B=9F9BRHKHYUHXB-H5F CCH@ E&B83H9IF=8MH <OH 5 KH3 P<#=6E8 <®5EH

H<®C CH @-CSBHBECA A9 8 = SHIIEEND , = 6 9 GBBI8 B9 7 = 8XG H HEH Bl <I95 9FF C ; FG5FA
FIBI<WOGH<®CCH @.G38 BB HIPB-H< % H 9 F-BGH @-BH8DFBBIXKBKHIB<9. @=B9
;CIBCHK<BCCH @G ®< =A95BIGSMCHS5BHEIGNERH C;HFEBAB<9. @=BH=Q@ @
H5?®97CB8G 69:CF9 H<9 6CCH@C589F H=A9G CIH K5=H=B; :CF 5B ID@C58

<9 -H5F/ CCH@ €569 8F IBHI5 RAHG BE<5 @ @\CEHICG 81 <,9. @ =HBO 9 GDHBC5F 8
K=HB&A5@B@EM<9. @=ED@ 0XB 7<% IFFC; KABIB HDF AG9 @5BM<9.

@ =ED@ CHKK =R 9H <= B\ GH < HB<®C C H QKCE@IBF. < =60 <5 J=@ FQ 5 ADE B C 5 F@ 6?9
-D5F? GBFC '=7FC

.<9 GH5FH ID @C;=7 C: H<9 -H5F [/ CCH@C589F =G G<CKB =B H<9 :@CK
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h

[ Read boot key and setlo 0. ]

¥
[ Read reset flags and clear ]

PORF, EXTRF, and WDRF.

5 I MNo
present? b
Yes
ves O [ O
{
MNo
——— Clear BORF
Yes Mo
atchdog
Cached reset and cached
boot key boot
is OxT7777 oy &
Ox77777?
Mo Yes No bt
RST went low 1 =
in withi g
asﬂg :15 Ilﬂ Run bootloader
RST did not
low again,
golow ag Sketch uploaded, or sketch
was akeady present and
8 seconds elapsed.

> Run sketch o«

The startup logic for the A-Star 32U4 bootloader.
FCKB CIH 89H97H=CB

/IB@=AR®BKEH<9R9;5 / 6C5FBG9-H5K6J86FCKB 8HO78BEB@YB6FCKB CIH
H<FICE @SBE&H<IC@HKHE9 ;CIGI @BKHGIB DV, K=@WXI6CCH Q@CHB 9 F
89G=;BEBIXHRIGIFFC;, FBEMIHBFIE KB FOIGIEEEC T <9 HG99H<9, 6=HBI<9
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"/-, F9;=GB9BB<IB SEHSHIFOSGCARILS5AD@IICICI| @ BH B Cdekup

'IB7H=CB
:CF 89H97H=B; 6FCKB CIH FO9GI9HG

pinMode(13, OUTPUT);
if (MCUSR & (1 << BORF))

/I A brownout reset occurred. Blink the LED
/I quickly for 2 seconds.

for(uint8_ti=0;i< 10; i++)

{

digitalWrite(13, HIGH);

delay(100);

digitalWrite(13, LOW);
) delay(100);

}
MCUSR = 0;
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(9J=J=B; BSDEBG=J9 )H5F

#BCF8HE CS5BOKOFC,;,FGRHIC IF-HSMCK=@®WWBCIHEHBBCCH @QLGCBIEE 9B 8
DFC;F5AAGBASBIE@IFHGFHISEEGCEH=-BD DF C F=5HHENFGCIFDFC;F5AA<S;
-HS5FCA<%8I=BC H<@®?9K/G58BHECI-H K= @D B9 F 5@ DMFHO 7=5@CAA5B8
CBIHHHB9-HAC8OBCCH @OEBPEFB <FB8I=BC GOBBCBEAASBIHCASHKISE @ M
MCT1@ HKD @ GBI B HTCTKI9IWMCA=;<HBBCIFEB@=H | HXKOFZKI-H5FEBFOGDCBG=J9
5B8 H<5H A9H<C8 K=@@ BCH KCF? .<=G 75B <5DD9B :CF HKC F95GCBG

O3CI577=89BHCB@IMD :IB7 HFEBGFBHRHSE 9-HSHF<5BB75D66G@0CD C BI&=-B;
H<@D97=5@CAA5BBPL5ADMICIFFC ; P5-A GG H IFBB-B: = B-GKIDHBHIFFIDHG
8=G56@98

O3ClI @C5898 5 DFC;F5A K<=7< 1G9G 5 BCB GH5B85F8 HMD9 C: /- =BH9F:!

<9 C@Q@CK=B; G971H+FO0BH DFCJ88PF8&: MCI 75B 1G9 HC F9J=J9 MCIF -HS5F

(9J=J=B; IG=B; H<9 F8I=BC

<=G97THHOBOBHKBG® 9 /AFHHZE CBBFC,;F5ARABBHSBG=B,<F8I=BC =F50GWCIF
IGIA®H<CBFC;,FS5AABBHCF?=B9IGBGCGHFIRHFREOBG@ CIH8F8I=BCJII9FG=CBG
F 5B8 5B8 H<9M A=;<H B998 HC 69 AC8=:=98 :CF :IHIF9 J9FG=CBC

(9G9H 6IHHCB

#MC4d5I8B -HS5F '=7FNICG<CI@ 8BINEIAIBHBIFKAK 6| HHHHB G DE®IC @ ICBCRAHDF

369HKHYHXE 5B8-. D=BGI9FIIGFO®IHHGEB -H5F '=B5B8-H5F *F=A9
6C5HEAB®FIFBIHHCEI5S5BG9 @ H 9 F B S\HGAIPRE 8K = FH9E 9 AD C FEmB-B@® MH5 B 8- .
HC;9H<9F =BGH958 C: IG=B; 5 F9G9H 6IHHCB

,OGIOHH <G SHB =K9OH<=B GA5? HEBC 5FB-BBECC H @\358%B6 C CH @GKGIHL@HH 9 F
GO7CBB&BMHE IBI<G?9 8 75x=B-H5BCGEHHSFHP8=DFE,;FSAACGBASBE69J+HH9
-H5MCI B998 HC A5?9 GIF9 MCI GH5FH G9B8=B; =H DFC;F5AA=B; 7TCAA5BE

#BCCH @IS0 @& CHKH CB@ 56 ED 3B :58¢G B8 I HHGG 9 H@ CEH<&G GC
MCA15BBCK<54C89<Q=7FC7CBIEBQ@QHBFB 7 C A ADBB6 @¢B6 CCHBIF=IB>@ C58
IG=B<%8I=BCTR*FI9:9FBEHIZGEG,C?5H<® 5BRCCIHBINF6CCHOBIF=B<9

' C@@CK=B; DFC798IF9G K=@@ <9@D MCI IB89FGH5B8 K<5H =G ;C=B; CB

*<9 ID@C58=B66TK®C589F A9H<CS8

<9 C5@H<ID@C58=B; 69:CFRIGCEE @TEIFB 9L CIOHEB@®B <F8I1=BC
5BB<AB?GIAB<F8I=BCIBHBR® @ C5B<BGED: CH¥O=7FC7CBEFEBBOCH@C589F
ACB89<=B9H<LCBGI99BOGEBE8I=BC F5B8 S<=BIH<EGBXKICFECBF8I=BC
FBO75IH<BHFGCBRD ;=J BHC5 HBRFACHG GEHXO®I9 @ 97 HFBSS5 &l COHF 9 GGIHB<D
69;=BB=B; C: H<9 ID@C58=B; D<5G9 9 ; R C5F8 5H )' =G BCH 5J5=@56@ ¢

CBB97H H<9 -H5F HC MCIF 7CADIH9F J=5 /-

#B HCOCKR.GS A9BI CD9B H<9 R C5F8S GI6 A9BI 5B8 G9@97H R*C@C@]I

#BH<PRCCAGBCDIBR*CIECHG AIBBE<9OHIG 9O5BDPCHHEGCI@9FHEYB*CFHS
A9BI =G ;F5M98 CIH CF BC DCFHG =B =H 5F9 G9@97H98 H<5H =G ;CC8 5
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