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3pi+ 32U4 OLED Robot,
front view.

3pi+ 32U4 OLED Robot,
side view.

3pi+ 32U4 OLED Robot,
rear view.

-<9 �D=� �CF � � �� :95HIF9G HKC !	6F=8;9 ACHCF 8F=J9FG 5B8 5 J5F=9HM C: =BH9;F5H98 G9BGCFG� =B7@I8=B;

5 D5=F C: EI58F5HIF9 9B7C89FG :CF 7@CG98	@CCD ACHCF 7CBHFC@� 5 7CAD@9H9 =B9FH=5@ A95GIF9A9BH IB=H

��	5L=G 5779@9FCA9H9F� ;MFC� 5B8 A5;B9HCA9H9F�� :=J9 8CKBK5F8	:57=B; F9:@97H5B79 G9BGCFG :CF @=B9	

:C@@CK=B; CF 98;9	89H97H=CB� 5B8 @9:H 5B8 F=;<H 6IAD G9BGCFG 5@CB; H<9 :FCBH :579 C: H<9 FC6CH
 -<F99 CB	

6C5F8 DIG<6IHHCBG C::9F 5 7CBJ9B=9BH =BH9F:579 :CF IG9F =BDIH� 5B8 5 ��[�� ;F5D<=75@ (%�� 8=GD@5M

�%���CB�CF=;=B5@�J9FG=CB���6INN9F��5B8�=B8=75HCF�%��G�5@@CK�H<9�FC6CH�HC�DFCJ=89�:998657?


)C@C@I��D=����.��.G9F ZG� I=89 R����V�����)C@C@I��CFDCF5H=CB


�(J9FJ=9K )5;9���C:���

https://preview.pololu.work/category/149/a-star-programmable-controllers
https://preview.pololu.work/category/149/a-star-programmable-controllers
https://preview.pololu.work/product/2072
https://preview.pololu.work/product/2072
https://preview.pololu.work/picture/0J11330.1200.jpg?88c6c6f8fea94396cc2a417b326d89a7
https://preview.pololu.work/picture/0J11330.1200.jpg?88c6c6f8fea94396cc2a417b326d89a7
https://preview.pololu.work/picture/0J11331.1200.jpg?91aee6b002a73c5cd282b389ec2ef0f3
https://preview.pololu.work/picture/0J11331.1200.jpg?91aee6b002a73c5cd282b389ec2ef0f3
https://preview.pololu.work/picture/0J11332.1200.jpg?61be4b93495bf641d4cd255c7731aa83
https://preview.pololu.work/picture/0J11332.1200.jpg?61be4b93495bf641d4cd255c7731aa83
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https://preview.pololu.work/picture/0J11328.1200.jpg?5867ef118090c257a4f4f00b3bc8ad76
https://preview.pololu.work/picture/0J11328.1200.jpg?5867ef118090c257a4f4f00b3bc8ad76
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https://preview.pololu.work/picture/0J11329.1200.jpg?e655a585de9415febca05812f87533cb
https://preview.pololu.work/picture/0J11329.1200.jpg?e655a585de9415febca05812f87533cb
https://preview.pololu.work/product/356
https://preview.pololu.work/product/356
https://preview.pololu.work/product/3760
https://preview.pololu.work/product/3760
https://preview.pololu.work/docs/0J83/7


3pi+ 32U4 Robot, top view. 3pi+ 32U4 OLED Robot, top view.
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https://preview.pololu.work/picture/0J11033.1200.jpg?f32f55516eeb301ddf94bf25ae185923
https://preview.pololu.work/picture/0J11033.1200.jpg?f32f55516eeb301ddf94bf25ae185923
https://preview.pololu.work/picture/0J11322.1200.jpg?49c9c3da0c2e85ce13484ccc0cf6c411
https://preview.pololu.work/picture/0J11322.1200.jpg?49c9c3da0c2e85ce13484ccc0cf6c411
https://preview.pololu.work/product/975
https://preview.pololu.work/product/975
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https://preview.pololu.work/product/4975
https://preview.pololu.work/product/4978
https://preview.pololu.work/product/2378
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https://preview.pololu.work/product/4979
https://preview.pololu.work/product/2209
https://preview.pololu.work/product/4974
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Installing header pins on the OLED
display. Installing header pins on the LCD.
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Mounting the 3pi+ 32U4 OLED display. Mounting the 3pi+ 32U4 LCD.
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Bottom view of the 3pi+ 32U4 Control Board, showing cuttable traces for remapping sensors.
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3pi+ 32U4 OLED Control Board pinout and peripherals.
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3pi+ 32U4 OLED Control Board power distribution and control.
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Programming the A-Star 32U4 from the
Arduino IDE.
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Adding a Boards Manager index for Pololu boards in the Arduino IDEÕs Preferences dialog.
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Selecting the Pololu A-Star 32U4 in the Boards menu.
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Windows 10 Device Manager showing the A-StarÕs virtual COM port.

 
 (D9B ID H<9 X�@=B?Y �F8I=BC 9L5AD@9� K<=7< 75B 69 :CIB8 IB89F�?B; � �N7CFB;I �

��	�7I?9I � �B?DA 
 -<9 7C89 =B H<=G 9L5AD@9 K=@@ 6@=B? H<9 M9@@CK %��
 0<9B MCI G9@97H H<9

�@=B?�9L5AD@9��5�B9K��F8I=BC�"���K=B8CK�K=@@�CD9B�ID
�"H�=G�($�HC�7@CG9�H<9�:=FGH�K=B8CK


Selecting the Blink example in the Arduino IDE.
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Uploading a sketch to the A-Star using the Arduino IDE.
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brew install avrdude
xcode-select --install
brew tap osx-cross/avr
brew install avr-gcc
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sudo apt-get install gcc-avr avr-libc avrdude
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avr-gcc -v
avr-objcopy -V
make -v
avrdude
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PORT=\\\\.\\GLOBALROOT\\Device\\USBSER000

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

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

int main()
{

DDRC |= (1 << DDC7); // Make pin 13 be an output.
while (1)
{

PORTC |= (1 << PORTC7); // Turn the LED on.
_delay_ms(500);
PORTC &= ~(1 << PORTC7); // Turn the LED off.
_delay_ms(500);

}
}
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https://github.com/pololu/make/releases
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MCU=atmega32u4
CFLAGS=-g -Wall -mcall-prologues -mmcu=$(MCU) -Os
LDFLAGS=-Wl,-gc-sections -Wl,-relax
CC=avr-gcc
TARGET=main
OBJECT_FILES=main.o

all: $(TARGET).hex

clean:
rm -f *.o *.hex *.obj *.hex

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

%.obj: $(OBJECT_FILES)
$(CC) $(CFLAGS) $(OBJECT_FILES) $(LDFLAGS) -o $@

program: $(TARGET).hex
avrdude -p $(MCU) -c avr109 -P $(PORT) -U flash:w:$(TARGET).hex
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Windows 10 Device Manager showing the A-StarÕs virtual COM port.
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The Windows 10 Device Manager in ÒDevices by connectionÓ mode, showing
that the A-Star is a composite device.
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The startup logic for the A-Star 32U4 bootloader.

�HEMD�EKJ�:;J;9J?ED

.B@=?9 A5BM CH<9F �-A9;5��.� 6C5F8G� CIF ��.� :5A=@M C: 6C5F8G <5J9 6FCKB	CIH 89H97H=CB 9B56@98


-<9 6FCKB	CIH H<F9G<C@8 =G �
�/ � 5B8 =: H<9 JC@H5;9 CB /�� ;C9G 69@CK H<=G H<9B H<9 �/+ K=@@ F9G9H


)C@C@I��D=����.��.G9F ZG� I=89 R����V�����)C@C@I��CFDCF5H=CB

�
�-<9��	,H5F���.���CCH@C589F )5;9����C:���

https://preview.pololu.work/picture/0J5267.1200.png?f81d9d87e99c4f93d7cb414728937165
https://preview.pololu.work/picture/0J5267.1200.png?f81d9d87e99c4f93d7cb414728937165


-<9 6CCH@C589F K5G 89G=;B98 GC H<5H H<9 IG9F DFC;F5A 75B 89H97H 6FCKB	CIH F9G9HG
 -C 8C GC� 7<97?

HC G99 =: H<9 �(+� 6=H =B H<9 &�.,+ F9;=GH9F =G G9H� 5B8 H<9B 7@95F =H @5H9F
 !9F9 =G GCA9 9L5AD@9 7C89

MCI�7CI@8�DIH�=B�MCIFsetup :IB7H=CB�:CF�89H97H=B;�6FCKB	CIH�F9G9HG�

1
2
3
4
5
6
7
8
9

10
11
12
13
14

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

// A brownout reset occurred. Blink the LED
// quickly for 2 seconds.
for (uint8_t i = 0; i < 10; i++)
{

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

}
}
MCUSR = 0;

?

)C@C@I��D=����.��.G9F ZG� I=89 R����V�����)C@C@I��CFDCF5H=CB

�
�-<9��	,H5F���.���CCH@C589F )5;9����C:���



��	 +;L?L?D=�7D�KDH;IFEDI?L;��F?���.�
"B CF89F HC @C58 5 B9K DFC;F5A CBHC MCIF �	,H5F ��.� 89J=79� MCI K=@@ B998 HC ;9H =H =BHC 6CCH@C589F

AC89 5B8 G9B8 DFC;F5AA=B; 7CAA5B8G HC =H CJ9F =HG J=FHI5@ G9F=5@ DCFH IG=B; 5DDFCDF=5H9 GC:HK5F9
 ":

MCI 5F9 DFC;F5AA=B; H<9 89J=79 :FCA H<9 �F8I=BC "��� H<9 G?9H7< @C5898 CBHC H<9 89J=79 K=@@ ;9B9F5@@M

GIDDCFH 5 GD97=5@ .,� 7CAA5B8 :CF DIHH=B; =H =B 6CCH@C589F AC89� 5B8 H<9 �F8I=BC "�� G9B8G H<5H

7CAA5B8 5IHCA5H=75@@M K<9B MCI 7@=7? H<9 .D@C58 6IHHCB
 !CK9J9F� MCI A=;<H :=B8 MCIFG9@: =B 5

G=HI5H=CB K<9F9 H<9 89J=79 =G IBF9GDCBG=J9 5B8 H<5H A9H<C8 K=@@ BCH KCF?
 -<=G 75B <5DD9B :CF HKC

F95GCBG�

Q 2CI 577=89BH5@@M @C5898 5 A5@:IB7H=CB=B; DFC;F5A CBHC H<9 89J=79 H<5H =G =B75D56@9 C:

F9GDCB8=B; HC H<9 GD97=5@ .,� 7CAA5B8
 �CF 9L5AD@9� MCIF DFC;F5A A=;<H 69 GHI7? =B 5B

=B:=B=H9�@CCD�K=H<�=BH9FFIDHG�8=G56@98


Q 2CI @C5898 5 DFC;F5A K<=7< IG9G 5 BCB	GH5B85F8 HMD9 C: .,� =BH9F:579 CF BC .,� =BH9F:579


-<9�:C@@CK=B;�G97H=CBG�DFCJ=89�8=::9F9BH�DFC798IF9G�MCI�75B�IG9�HC�F9J=J9�MCIF�89J=79


��	�	 +;L?L?D=�KI?D=�J>;��H:K?DE�"��

-<=G G97H=CB 9LD@5=BG HKC GD97=5@ A9H<C8G :CF DFC;F5AA=B; 5B �	,H5F �CF 5BCH<9F C: CIF ��.� :5A=@M

C: 6C5F8G� IG=B; H<9 �F8I=BC "�� =B 75G9 MCIF IGI5@ A9H<C8 C: DFC;F5AA=B; =G BCH KCF?=B;
 -<9G9

=BGHFI7H=CBG K9F9 89J9@CD98 :CF H<9 �F8I=BC "�� J9FG=CBG 
�
�	F� 5B8 
�
�� 5B8 H<9M A=;<H B998 HC

69�AC8=:=98�:CF�:IHIF9�J9FG=CBG


+;I;J�8KJJED

": MCI <5J9 5B �	,H5F ��.� &=7FC� MCI G<CI@8 7CBB97H 5CEC;DJ7HO FKI>8KJJED

3>JJFI�

MMM	FEBEBK	9EC
FHE:K9J
����5 69HK99B H<9  '� 5B8 +,- D=BG HC G9FJ9 5G 5 F9G9H 6IHHCB
 (H<9F

6C5F8G =B CIF ��.� :5A=@M <5J9 5 F9G9H 6IHHCB MCI 75B IG9
 �@H9FB5H=J9@M� MCI 75B IG9 5 K=F9 HC

H9ADCF5F=@M�7CBB97H� '��5B8�+,-�HC;9H<9F�=BGH958�C:�IG=B;�5�F9G9H�6IHHCB


+9G9HH=B; H<9 6C5F8 HK=79 K=H<=B ���AG A5?9G H<9 6C5F8 ;C =BHC 6CCH@C589F AC89
 -<9 6CCH@C589F

K=@@ 9L=H 5:H9F � G97CB8G 5B8 HFM HC FIB H<9 G?9H7< 5;5=B =: =H <5G BCH GH5FH98 F979=J=B; DFC;F5AA=B;

7CAA5B8G
 -C F9J=J9 H<9 89J=79� MCI B998 HC A5?9 GIF9 MCI GH5FH G9B8=B; =H DFC;F5AA=B; 7CAA5B8G

69:CF9�H<9��	G97CB8�D9F=C8�=G�CJ9F


"B 6CCH@C589F AC89� H<9 M9@@CK %�� �H<9 CB9 @569@98LED 13� :589G =B 5B8 CIH
 "H =G IG9:I@ HC @CC? 5H

H<=G %�� GC MCI 75B ?BCK K<5H AC89 H<9 A=7FC7CBHFC@@9F =G =B
 �@GC� K9 F97CAA9B8 9B56@=B; J9F6CG9

CIHDIH 8IF=B; ID@C58 IG=B; H<9 �F8I=BC "��ZG X)F9:9F9B79GY 8=5@C;
 %CC?=B; 5H H<9 %�� 5B8 @CC?=B; 5H

H<9�J9F6CG9�CIHDIH�8IF=B;�H<9�:C@@CK=B;�DFC798IF9G�K=@@�<9@D�MCI�IB89FGH5B8�K<5H�=G�;C=B;�CB


)C@C@I��D=����.��.G9F ZG� I=89 R����V�����)C@C@I��CFDCF5H=CB

�
�+9J=J=B;�5B�IBF9GDCBG=J9��D=����.� )5;9���C:���

https://preview.pololu.work/product/1400
https://preview.pololu.work/product/1400


->;�KFBE7:?D=�8;<EH;�8EEJBE7:;H�C;J>E:

-<9 ;C5@ C: H<9 ID@C58=B;	69:CF9	6CCH@C589F A9H<C8 =G HC G9@97H 5 BCB	9L=GH9BH G9F=5@ DCFH =B H<9

�F8I=BC "�� 5B8 H<9B A5?9 GIF9 H<9 �F8I=BC "�� 9BH9FG H<9 ID@C58=B; D<5G9 69:CF9 H<9

A=7FC7CBHFC@@9F ;C9G =BHC 6CCH@C589F AC89
 -<=G A9H<C8 <5G 699B H9GH98 CB �F8I=BC 
�
�	F� 5B8


�
�
 -<=G A9H<C8 8C9G BCH KCF? CB �F8I=BC 
�
�	F� 6975IG9 H<5H J9FG=CB C: H<9 "�� ;=J9G 5 :5H5@

9FFCF A9GG5;9 =: H<9 G9@97H98 G9F=5@ DCFH =G BCH DF9G9BH 5H H<9 69;=BB=B; C: H<9 ID@C58=B; D<5G9 �9
;


X�C5F8�5H��(&��=G�BCH�5J5=@56@9
Y�



 �CBB97H�H<9�89J=79�HC�MCIF�7CADIH9F�J=5�.,�


�
 "B�H<9�X-CC@GY�A9BI��CD9B�H<9�X�C5F8Y�GI6	A9BI��5B8�G9@97H�X)C@C@I��	,H5F���.�Y


�
 "B H<9 X-CC@GY A9BI� CD9B H<9 X)CFHY GI6	A9BI� 5B8 7<97? HC G99 =: 5BM DCFHG 5F9 G9@97H98
 ":

H<9 X)CFHY A9BI =G ;F5M98 CIH CF BC DCFHG =B =H 5F9 G9@97H98� H<5H =G ;CC8� 5B8 MCI 75B G?=D HC

GH9D��


�
 +9G9H H<9 6C5F8 HK=79 HC ;9H H<9 6C5F8 =BHC 6CCH@C589F AC89
 0<=@9 H<9 6C5F8 =G =B 6CCH@C589F

AC89� EI=7?@M G9@97H H<9 B9K G9F=5@ DCFH H<5H 7CFF9GDCB8G HC H<9 6CCH@C589F =B H<9 X)CFHY

A9BI


�
 �:H9F � G97CB8G� H<9 6CCH@C589F K=@@ 9L=H 5B8 5HH9ADH HC FIB H<9 G?9H7< 5;5=B
 05=H :CF H<9

6CCH@C589F HC 9L=H
 /9F=:M H<5H 9=H<9F H<9 X)CFHY A9BI =G ;F5M98 CIH CF BC DCFHG =B =H 5F9 G9@97H98


�
 �@=7?�H<9�.D@C58�6IHHCB
�-<9��F8I=BC�"���K=@@�7CAD=@9�MCIF�G?9H7<�5B8�GH5FH�ID@C58=B;�=H


�
 �G GCCB 5G H<9 @5F;9 GH5HIG 65F B95F H<9 6CHHCA C: H<9 "�� G5MG X.D@C58=B;UY� F9G9H H<9

6C5F8�HK=79�HC�;9H�=BHC�6CCH@C589F�AC89


-<9 �F8I=BC "�� K=@@ GH5M =B H<9 ID@C58=B; D<5G9 :CF � G97CB8G� K5=H=B; :CF 5 B9K G9F=5@ DCFH HC

5DD95F
 (B79 H<9 G9F=5@ DCFH C: H<9 6CCH@C589F 5DD95FG� H<9 �F8I=BC "�� K=@@ 7CBB97H HC =H 5B8 G9B8

DFC;F5AA=B;�7CAA5B8G


->;�8EEJBE7:;H�8;<EH;�KFBE7:?D=�C;J>E:

-<9 ;C5@ C: H<9 6CCH@C589F	69:CF9	ID@C58=B; A9H<C8 =G HC G9@97H H<9 6CCH@C589FZG J=FHI5@ G9F=5@ DCFH =B

H<9 �F8I=BC "�� 5B8 H<9B A5?9 GIF9 H<9 6C5F8 =G =B 6CCH@C589F AC89 5H H<9 H=A9 K<9B H<9 �F8I=BC

"���9BH9FG�H<9�ID@C58=B;�D<5G9



 �CBB97H�H<9�89J=79�HC�MCIF�7CADIH9F�J=5�.,�


�
 "B H<9 X-CC@GY A9BI� CD9B H<9 X�C5F8Y GI6	A9BI 5B8 7<97? HC G99 =: H<9 X)C@C@I �	,H5F ��.�

�6CCH@C589F�DCFH�Y�9BHFM�=G�J=G=6@9
�":�H<=G�9BHFM�=G�J=G=6@9��MCI�75B�G?=D�HC�GH9D��


�
 .G=B; 5 H9LH 98=HCF� CD9B H<9 :=@9 B5A98 6C5F8G
HLH H<5H DFCJ=89G H<9 X)C@C@I �	,H5FY 6C5F8

9BHF=9G
 "B 0=B8CKG� MCI 75B HMD=75@@M :=B8 H<=G :=@9 =B�%E97B�FF�7J7 �4�H:K?DE��4

F79A7=;I4FEBEBK�7�IJ7H4>7H:M7H;47LH4
 "B %=BIL� MCI 75B HMD=75@@M :=B8 H<=G :=@9 =B

)C@C@I��D=����.��.G9F ZG� I=89 R����V�����)C@C@I��CFDCF5H=CB

�
�+9J=J=B;�5B�IBF9GDCBG=J9��D=����.� )5;9����C:���



Q
	7H:K?DE��
F79A7=;I
FEBEBK�7�IJ7H
>7H:M7H;
7LH

 (B A57(,� MCI 75B HMD=75@@M :=B8

H<=G :=@9 =BQ
%?8H7HO
�H:K?DE��
F79A7=;I
FEBEBK�7�IJ7H
>7H:M7H;
7LH

 ": MCI =BGH5@@98 H<9

6C5F8G A5BI5@@M =BGH958 C: IG=B; H<9 �C5F8 &5B5;9F� MCI 75B :=B8 =H =B3IA;J9>8EEA

BE97J?ED5
>7H:M7H;
FEBEBK
7LH


�
 "B H<9 6C5F8G
HLH :=@9 H<5H MCI CD9B98� :=B8 H<9 @=B9G 5H H<9 6CHHCA C: H<9 :=@9 H<5H GH5FH K=H<

#a-star32U4bp 
 .B7CAA9BH 957< C: H<CG9 @=B9G 6M 89@9H=B; H<9 X�Y 7<5F57H9F� 5B8 H<9B G5J9

H<9�:=@9


�
 �@CG9�H<9��F8I=BC�"���5B8�F9GH5FH�=H


�
 "B H<9 X-CC@GY A9BI� CD9B H<9 X�C5F8Y GI6	A9BI 5B8 G9@97H X)C@C@I �	,H5F ��.� �6CCH@C589F

DCFH�Y
 -<=G 9BHFM =G 7CB:=;IF98 GC H<5H H<9 �F8I=BC "�� K=@@ G9B8 DFC;F5AA=B; 7CAA5B8G

8=F97H@M HC G9@97H98 G9F=5@ DCFH� =BGH958 C: HFM=B; HC G9B8 5 GD97=5@ .,� 7CAA5B8 HC H<9 DCFH

HC ;9H =H =BHC 6CCH@C589F AC89 5B8 H<9B K5=H=B; :CF H<9 B9K DCFH HC 5DD95F
 �M G9@97H=B; H<=G

9BHFM� H<9 H=A=B; C: H<9 DFC;F5AA=B; DFC79GG 69@CK 697CA9G 95G=9F� 9GD97=5@@M CB 0=B8CKG


�
 )F9D5F9 H<9 7CADIH9F HC G<CK MCI 5 @=GH C: =HG J=FHI5@ G9F=5@ DCFHG
 ": MCI 5F9 IG=B; 0=B8CKG�

H<=G A95BG MCI G<CI@8 CD9B H<9 �9J=79 &5B5;9F
 ": MCI 5F9 CB %=BIL CF &57 (, 1� H<=G

A95BG MCI G<CI@8 CD9B 5 -9FA=B5@ 5B8 HMD9 H<9 7CAA5B8ls /dev/tty* 6IH 8C BCH DF9GG

9BH9F�IBH=@�H<9�6C5F8�=G�=B�6CCH@C589F�AC89�=B�H<9�B9LH�GH9D


�
 +9G9H H<9 6C5F8 HK=79 HC ;9H H<9 6C5F8 =BHC 6CCH@C589F AC89
 0<=@9 =H =G =B 6CCH@C589F AC89�

EI=7?@M @CC? 5H H<9 @=GH C: G9F=5@ DCFHG DFCJ=898 6M MCIF CD9F5H=B; GMGH9A =B CF89F HC 89H9FA=B9

K<5H�DCFH�H<9�6CCH@C589F�=G�5GG=;B98�HC


�
 +9G9H H<9 6C5F8 HK=79 HC ;9H H<9 6C5F8 =BHC 6CCH@C589F AC89 5;5=B
 0<=@9 H<9 6C5F8 =G =B

6CCH@C589F AC89� EI=7?@M G9@97H H<9 G9F=5@ DCFH C: H<9 6CCH@C589F =B H<9 �F8I=BC "��
 -<9 DCFH

75B�69�G9@97H98�=B�H<9�X)CFHY�GI6	A9BI�IB89F�X-CC@GY


�
 "B H<9 �F8I=BC "��� 7@=7? H<9 X/9F=:MY 6IHHCB HC 7CAD=@9 MCIF G?9H7<
 -<=G 7CI@8 A5?9 H<9 H=A=B;

95G=9F�8IF=B;�H<9�B9LH�GH9D


 
 )F9GG H<9 F9G9H 6IHHCB HK=79 HC ;9H H<9 6C5F8 =BHC 6CCH@C589F AC89 5;5=B
 �G GCCB 5G MCI

G99�H<9�M9@@CK�%���:58=B;�=B�5B8�CIH��DF9GG�H<9�.D@C58�6IHHCB


-<9��F8I=BC�"���K=@@�7CAD=@9�MCIF�G?9H7<�5B8�H<9B�ID@C58�=H�HC�H<9�G9@97H98�G9F=5@�DCFH


": H<9 7CAD=@5H=CB C: H<9 G?9H7< H5?9G @CB;9F H<5B � G97CB8G� H<9B H<=G DFC798IF9 K=@@ :5=@ 6975IG9 H<9

6CCH@C589F K=@@ H=A9 CIH 5B8 GH5FH HFM=B; HC FIB H<9 A5@:IB7H=CB=B; G?9H7< 5;5=B
 ": H<5H <5DD9BG� HFM H<9

DFC798IF9 5;5=B IG=B; 5 G=AD@9F G?9H7< GI7< 5G H<9 �@=B? 9L5AD@9 H<5H 75B 69 :CIB8 IB89F�?B; �

�N7CFB;I�����	�7I?9I����B?DA 


�:H9F F9J=J=B; MCIF 89J=79� 69 GIF9 HC 7<5B;9 H<9 �C5F8 G9HH=B; 657? HC X)C@C@I �	,H5F ��.�Y 5B8 G9@97H

H<9�F=;<H�)CFH


)C@C@I��D=����.��.G9F ZG� I=89 R����V�����)C@C@I��CFDCF5H=CB

�
�+9J=J=B;�5B�IBF9GDCBG=J9��D=����.� )5;9����C:���



��		 +;L?L?D=�KI?D=��/+�.��

-<=G G97H=CB 9LD@5=BG 5 GD97=5@ A9H<C8 :CF F9J=J=B; 5B �	,H5F �CF 5BCH<9F C: CIF ��.� :5A=@M C: 6C5F8G�

IG=B; H<9 7CAA5B8	@=B9 IH=@=HM� /+�.�� 3>JJF�

MMM	DED=DK	EH=
7LH:K:;
5=B 75G9 MCIF IGI5@ A9H<C8 C:

DFC;F5AA=B; =G BCH KCF?=B;
 �/+�.�� GH5B8G :CF X� /+ �CKB@C589F�.D@C5��FY� 5B8 =H =G 7CAD5H=6@9

K=H<�H<9��	,H5F�6CCH@C589F


": MCI <5J9 5B �	,H5F ��.� &=7FC� MCI G<CI@8 7CBB97H 5CEC;DJ7HO FKI>8KJJED

3>JJFI�

MMM	FEBEBK	9EC
FHE:K9J
����5 69HK99B H<9  '� 5B8 +,- D=BG HC G9FJ9 5G 5 F9G9H 6IHHCB
 (H<9F

6C5F8G =B CIF ��.� :5A=@M <5J9 5 F9G9H 6IHHCB MCI 75B IG9
 �@H9FB5H=J9@M� MCI 75B IG9 5 K=F9 HC

H9ADCF5F=@M�7CBB97H� '��5B8�+,-�HC;9H<9F�=BGH958�C:�IG=B;�5�F9G9H�6IHHCB



 �CBB97H�H<9�89J=79�HC�MCIF�7CADIH9F�J=5�.,�


�
 )F9D5F9 H<9 7CADIH9F HC G<CK MCI 5 @=GH C: =HG J=FHI5@ G9F=5@ DCFHG
 ": MCI 5F9 IG=B; 0=B8CKG�

H<=G A95BG MCI G<CI@8 CD9B H<9 �9J=79 &5B5;9F
 ": MCI 5F9 CB %=BIL CF &57 (, 1� H<=G

A95BG MCI G<CI@8 CD9B 5 -9FA=B5@ 5B8 HMD9 H<9 7CAA5B8ls /dev/tty* 6IH 8C BCH DF9GG

9BH9F�IBH=@�H<9�6C5F8�=G�=B�6CCH@C589F�AC89�=B�H<9�B9LH�GH9D


�
 )F9GG H<9 F9G9H 6IHHCB HK=79 K=H<=B ���AG HC A5?9 H<9 �/+ ;C =BHC 6CCH@C589F AC89
 2CI

G<CI@8 G99 H<9 M9@@CK %�� :58=B; =B 5B8 CIH K<9B H<9 �/+ =G =B 6CCH@C589F AC89
 0<=@9 =H =G

=B 6CCH@C589F AC89� EI=7?@M @CC? 5H H<9 @=GH C: G9F=5@ DCFHG DFCJ=898 6M MCIF CD9F5H=B; GMGH9A

=B�CF89F�HC�89H9FA=B9�K<5H�DCFH�H<9�6CCH@C589F�=G�5GG=;B98�HC


�
 - MD9 H<9 :C@@CK=B; 7CAA5B8 =B MCIF H9FA=B5@ 5B8 F9D@579 �(&� K=H< H<9 B5A9 C: H<9

6CCH@C589FZG G9F=5@ DCFH� 6IH 8C BCH DF9GG 9BH9F M9H
 -<=G 7CAA5B8 K=@@ 9F5G9 H<9

A5@:IB7H=CB=B;�DFC;F5A�CB�H<9�89J=79�6IH�DF9G9FJ9�H<9�6CCH@C589F

avrdude -c avr109 -p atmega32U4 -P COM4 -e

�
 )F9GG�H<9�F9G9H�6IHHCB�HK=79�K=H<=B����AG�HC�A5?9�H<9��/+�;C�=BHC�6CCH@C589F�AC89


�
 *I=7?@M FIB H<9 7CAA5B8 MCI HMD98 DF9J=CIG@M
 -<9 7CAA5B8 B998G HC 69 FIB K=H<=B

� G97CB8G C: GH5FH=B; H<9 6CCH@C589F� CF 9@G9 H<9 6CCH@C589F K=@@ 9L=H 5B8 HFM HC FIB H<9

A5@:IB7H=CB=B;�DFC;F5A�5;5=B


�M :C@@CK=B; H<9 =BGHFI7H=CBG 56CJ9� H<9 A5@:IB7H=CB=B; DFC;F5A CB H<9 89J=79 K=@@ 69 9F5G98 5B8 H<9

89J=79 K=@@ GH5M =B 6CCH@C589F AC89 =B89:=B=H9@M
 2CI 75B BCK @C58 5BCH<9F DFC;F5A CBHC =H IG=B; H<9

�F8I=BC�"���CF�� /+�.��


)C@C@I��D=����.��.G9F ZG� I=89 R����V�����)C@C@I��CFDCF5H=CB

�
�+9J=J=B;�5B�IBF9GDCBG=J9��D=����.� )5;9����C:���

http://www.nongnu.org/avrdude/
https://preview.pololu.work/product/1400
https://preview.pololu.work/product/1400


� �	 +;B7J;:�H;IEKH9;I
- C�@95FB�ACF9�56CIH�IG=B;�H<9��D=����.���G99�H<9�:C@@CK=B;�@=GH�C:�F9GCIF79G�

Q -<9 �F8I=BC "�� <5G A5BM ;N7CFB;I 3>JJF�

7H:K?DE	99
;D
-KJEH?7B
!EC;)7=;5 H<5H 75B FIB CB H<9

�D=� ��.� �5@H<CI;< BCH9 H<5H H<9 7CBHFC@ 6C5F8ZG CB	6C5F8 <5F8K5F9 A=;<H 7CB:@=7H K=H< GCA9

C:�H<9G9�9L5AD@9G�


Q -<9 �F8I=BC K96G=H9 <5G 5%7D=K7=; +;<;H;D9; 3>JJF�

7H:K?DE	99
;D
+;<;H;D9;
!EC;)7=;5 � 5

K=?=�75@@98�H<9->;��H:K?DE�)B7O=HEKD: 3>JJF�

FB7O=HEKD:	7H:K?DE	99
5��5B8�CH<9F�F9GCIF79G


Q -<9 �D=� ��.� 7CBHFC@ 6C5F8 IG9G H<9 G5A9 A=7FC7CBHFC@@9F 5G H<9�H:K?DE %;ED7H:E

3>JJFI�

MMM	FEBEBK	9EC
FHE:K9J
��5 5B8 �H:K?DE &?9HE3>JJFI�

MMM	FEBEBK	9EC
FHE:K9J
���5� GC

MCI 75B G95F7< H<9 "BH9FB9H :CF F9@9J5BH DFC>97HG 5B8 7C89 9L5AD@9G H<5H IG9 CB9 C: H<CG9

6C5F8G


Q �JC;BSI � -C;=7�.� :E9KC;DJ7J?ED 3>JJFI�

MMM	C?9HE9>?F	9EC
MMMFHE:K9JI
;D
�-C;=7�K�5

<5G�H<9��-A9;5��.��85H5G<99H�5B8�A5BM�F9@5H98�8C7IA9BHG


Q � /+ %?89 !EC; )7=; 3>JJF�

MMM	DED=DK	EH=
7LH�B?89
5� H<=G D5;9 8C7IA9BHG H<9 GH5B85F8

@=6F5FM�C:�:IB7H=CBG�H<5H�MCI�75B�IG9�K=H<� '.���5B8�����7CAD=@9FG�:CF�H<9��/+


Q )EBEBK�F?)BKI�.���H:K?DE�B?8H7HO3>JJFI�

=?J>K8	9EC
FEBEBK
FEBEBK��F?�FBKI��K��7H:K?DE�B?8H7HO5

Q )EBEBK�F?)BKI�.� B?8H7HO :E9KC;DJ7J?ED3>JJFI�

FEBEBK	=?J>K8	?E
FEBEBK��F?�FBKI��K��7H:K?DE�

B?8H7HO5

Q %.� � R J>; %?=>JM;?=>J .,� �H7C;MEHA <EH � /+I 3>JJF�

MMM	<EKHM7BB;:9K8?9B;	9EC


%.� �	F>F5

Q 0 ?D�/+ 3>JJF�

M?D7LH	IEKH9;<EH=;	D;J
5

Q &?9HE9>?F�,JK:?E�<EH��/+�7D:�,�&��;L?9;I 3>JJF�

C?9HE9>?F	9EC
IJK:?E5

Q � /+�.�� 3>JJF�

MMM	DED=DK	EH=
7LH:K:;
5

Q � /+��H;7AI 3>JJF�

MMM	7LH<H;7AI	D;J
5

�5H5G<99HG�:CF�GCA9�C:�H<9�7CADCB9BHG�:CIB8�CB�H<9��D=����.��7CBHFC@�6C5F8�5F9�5J5=@56@9�69@CK�

Q � -C;=7�.��:E9KC;DJ7J?ED 3>JJFI�

MMM	C?9HE9>?F	9EC
MMMFHE:K9JI
;D
�-C;=7�K�5

Q - ;N7I "DIJHKC;DJI �+ /���� CEJEH :H?L;H :7J7I>;;J 3>JJFI�

MMM	FEBEBK	9EC
<?B;
�#���


:HL����	F:<	H;:?H;9J5 �?�F98=F97H�

Q ,- %,&��,�� �� 799;B;HEC;J;H 7D: �� =OHE CE:KB; :7J7I>;;J 3>JJFI�

MMM	FEBEBK	9EC


<?B;
�#����
%,&��,��	F:<5 �&��D8:�

Q ,- %",�&�% ��7N?I C7=D;JEC;J;H :7J7I>;;J 3>JJFI�

MMM	FEBEBK	9EC
<?B;
�#����
%",�&�%	F:<5

)C@C@I��D=����.��.G9F ZG� I=89 R����V�����)C@C@I��CFDCF5H=CB

 
�+9@5H98�F9GCIF79G )5;9����C:���

http://arduino.cc/en/Tutorial/HomePage
http://arduino.cc/en/Reference/HomePage
http://playground.arduino.cc/
https://preview.pololu.work/product/2192
https://preview.pololu.work/product/2192
https://preview.pololu.work/product/2188
https://www.microchip.com/wwwproducts/en/ATmega32u4
http://www.nongnu.org/avr-libc/
https://github.com/pololu/pololu-3pi-plus-32u4-arduino-library
https://pololu.github.io/pololu-3pi-plus-32u4-arduino-library
https://pololu.github.io/pololu-3pi-plus-32u4-arduino-library
http://www.fourwalledcubicle.com/LUFA.php
http://www.fourwalledcubicle.com/LUFA.php
http://winavr.sourceforge.net/
http://microchip.com/studio
http://www.nongnu.org/avrdude/
http://www.avrfreaks.net/
https://www.microchip.com/wwwproducts/en/ATmega32u4
https://preview.pololu.work/file/0J806/drv8838.pdf.redirect
https://preview.pololu.work/file/0J806/drv8838.pdf.redirect
https://preview.pololu.work/file/0J1087/LSM6DS33.pdf
https://preview.pololu.work/file/0J1087/LSM6DS33.pdf
https://preview.pololu.work/file/0J1089/LIS3MDL.pdf


��&��D8:�

Q - ;N7I "DIJHKC;DJI -),� ��� FEM;H CKBJ?FB;N;H :7J7I>;;J 3>JJFI�

MMM	FEBEBK	9EC
<?B;


�#���
JFI� ��7	F:<	H;:?H;9J5 �?�F98=F97H�

�=B5@@M� K9 KCI@8 @=?9 HC <95F MCIF 7CAA9BHG 5B8 EI9GH=CBG CB H<9)EBEBK +E8EJ?9I �EHKC

3>JJFI�

<EHKC	FEBEBK	9EC
5�

)C@C@I��D=����.��.G9F ZG� I=89 R����V�����)C@C@I��CFDCF5H=CB

 
�+9@5H98�F9GCIF79G )5;9����C:���

https://preview.pololu.work/file/0J771/tps2113a.pdf.redirect
https://preview.pololu.work/file/0J771/tps2113a.pdf.redirect
https://forum.pololu.com/
https://forum.pololu.com/

	Pololu 3pi+ 32U4 User’s Guide
	1. Overview
	3pi+ 32U4 versions
	Comparison with the original 3pi
	1.1. Configurations and included components
	3pi+ 32U4 robot kit contents
	Assembled 3pi+ 32U4 robot

	1.2. What you will need
	Kit assembly tools
	Additional optional components

	1.3. Supported operating systems

	2. Contacting Pololu
	3. Assembling the 3pi+ 32U4 kit
	Testing the control board before assembly
	Battery contacts
	Motors and encoders
	Control board and bumper skirt
	Display
	Ball caster and battery covers

	4. Using the preloaded demo program
	5. The 3pi+ 32U4 in detail
	5.1. Microcontroller
	5.2. User interface
	LEDs
	Pushbuttons
	Buzzer
	Display header

	5.3. Motors
	Batteries and motor performance

	5.4. Quadrature encoders
	5.5. Line and bump sensors
	Ambient light considerations
	Pin assignments and remapping

	5.6. Inertial sensors
	Using the sensors
	Notes on the magnetometer

	5.7. Power
	Power switch circuit
	Motor voltage regulator
	5 V and 3.3 V regulators
	Logic power selection
	Power distribution

	5.8. Expansion headers
	5.9. Pin assignments
	5.10. Adding electronics
	Freeing up I/O pins
	Power
	Ground

	5.11. AVR timers
	5.12. Schematics and dimensions
	Schematics
	Dimensions


	6. Programming the 3pi+ 32U4
	6.1. Installing Windows drivers
	COM port details
	6.2. Programming using the Arduino IDE
	Disabling ModemManager in Linux

	6.3. Programming using avr-gcc and AVRDUDE
	Getting the prerequisites
	Compiling an example program
	Programming


	7. Pololu3piPlus32U4 Arduino library
	8. The 3pi+ 32U4 USB interface
	9. The A-Star 32U4 Bootloader
	Startup logic
	Brown-out detection

	10. Reviving an unresponsive 3pi+ 32U4
	10.1. Reviving using the Arduino IDE
	Reset button
	The uploading-before-bootloader method
	The bootloader-before-uploading method

	10.2. Reviving using AVRDUDE

	11. Related resources


