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3pi+ 32U4 Robot, top view. 3pi+ 32U4 OLED Robot, top view.
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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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8E7H:1;F5 & GH9D (original LCD version)
Q F? . +E8EJ CE:;BI 3>JJFI MMMFEBEBK 9EC <?B; # F? FBKI K HESEJ |J;F P?F5
& N=D (original LCD version)
_ 'CH9 -<=G AC89@ IG9G G=AD@=:=98 AC89@G C: H<9 7CBHFC@ 9@97HFCB=
G=N9

-<9 D= . =B89H5=@ )59 C:


https://preview.pololu.work/file/0J1825/3pi-plus-32u4-oled-control-board-dimensions.pdf
https://preview.pololu.work/file/0J1827/3pi-plus-32u4-oled-robot-dimensions.pdf
https://preview.pololu.work/file/0J1827/3pi-plus-32u4-oled-robot-dimensions.pdf
https://preview.pololu.work/file/0J1792/3pi-plus-32u4-control-board-dimensions.pdf
https://preview.pololu.work/file/0J1792/3pi-plus-32u4-control-board-dimensions.pdf
https://preview.pololu.work/file/0J1796/3pi-plus-32u4-robot-dimensions.pdf
https://preview.pololu.work/file/0J1796/3pi-plus-32u4-robot-dimensions.pdf
https://preview.pololu.work/file/0J1824/3pi03b-drill.dxf
https://preview.pololu.work/file/0J1830/3pi-plus-32u4-oled-robot-dxf.zip
https://preview.pololu.work/file/0J1830/3pi-plus-32u4-oled-robot-dxf.zip
https://preview.pololu.work/file/0J1789/3pi03a-drill.dxf
https://preview.pololu.work/file/0J1797/3pi-plus-32u4-robot-dxf.zip
https://preview.pololu.work/file/0J1797/3pi-plus-32u4-robot-dxf.zip
https://preview.pololu.work/file/0J1826/3pi-plus-32u4-oled-control-board.step
https://preview.pololu.work/file/0J1826/3pi-plus-32u4-oled-control-board.step
https://preview.pololu.work/file/0J1828/3pi-plus-32u4-oled-robot-step.zip
https://preview.pololu.work/file/0J1828/3pi-plus-32u4-oled-robot-step.zip
https://preview.pololu.work/file/0J1788/3pi-plus-32u4-control-board.step
https://preview.pololu.work/file/0J1788/3pi-plus-32u4-control-board.step
https://preview.pololu.work/file/0J1793/3pi-plus-32u4-robot-step.zip

)C@QC@! D= . .G9F XL 1=89 R V )C@C@l CFDCF5H=CB

)JHE=H7CC?D=J>; F?

-<9 D= . =G 89G=;B98 HC 69 DFC;F5AA98 CJ9F ., :FCA H<9 H:K?DE "  3>JJF 7H:K?DE 99

:D &7?D ,E<IM7H;5 "H 75B 69 DFC;F5AA98 :FCA 0=B8CKG %=BIL 5B8 A57(, -<9-A9;5 . CB

H<9 7CBHFC@ 6C5F8 7CA9G DF9@C5898 K=H< H<9 G5A9 ., 6CCH@CHBEF 5G<HACIBO

3>JJFI MMMFEBEBK 9EC 97J;=EHO 7 IJ7H FHE=H7CC78B; 9EDJHEBB:H(BG: ;9BI9F5@ DIFDCG9 DFC;F5AA56@9
-A9;5 . 6C5F8G -<9 :C@@CK=B; G97H=CBG K=@@ <9@D MCI ;9H GH5FH98 DFC;F5AA=B; MCIF D=

"DIJ7BB?D=TD:EMI :H?L;HI

" MCI IG9 0=B8CKG 1)MCI K=@@ B998 HC <5J9 9=H<9F)BRI=TF ICH:=I$
=BGH5@ @98 69:CF9 =BGH5@@=B; H<9 ,H5F 8F=J9FG ,CA9 IGO9FG K<C =BGH5@ @98 H<9 <CH:=L

FODCFH98 DFC6@9AG H<5H K9F9 GC@J98 6M ID;F58=B; HC ,9FJ=79 )57? GC K9 F97CAA9B8
,9FJ=79)57? CJ9F H<9 <CH:=L

9:CF9 MCI 7CBB97H MCIF )C@C@I| ,H5F . CF 5BCH<9F C: CIF . :5A=@M C: 6C5F8G HC 5 7CADIH9F
FIBB=B; &=7FCGC:H 0=B8CKG MCI G<CI@8 =BGH5@@ =HG 8F=J9FG

CKB@C58 H<9 J7H 0 7?D:EMI H?L;HI 3>JJFI MMMFEBEBK 9EC <?B; # 7 1J7H
M?D:EMI P?F5  ? N=D 5B8 9LHF57H H<9 3") :=@9 HC 5 H9ADCF5FM :C@89F CB M

-<9G9 =@9G 5F9 5@GC 5J5=@56@9 =B H<9 X8F=J9FGY 8=F397HOHWAEPJAHO<ED
?JIK8 3>JJFI =?J>K8 9EC FEBEBK 7 IJ7H5

(D9B H<9 X5 GH5F K=B8CKGY :@¢@8dF @=7? CB X58:16BB8 G9@97H X"BGH5@@Y

%  a-star.inf
=l pololu.cz Open
Install

Print

Open with r

Send to »

0=B8CKG K=@@ 5G? MCI K<9H<9F MCI K5BH HC =BGH5@@ H<9 8F=J9FG @=77? X"B
5B8/ =GH5 CF X CBH=BI9 BMK5MY 0=B8CKG 1)

)FC;F5AA=B; H<9 D= )59 C:


http://arduino.cc/en/Main/Software
http://arduino.cc/en/Main/Software
https://preview.pololu.work/category/149/a-star-programmable-controllers
https://preview.pololu.work/category/149/a-star-programmable-controllers
https://preview.pololu.work/file/0J1240/a-star-windows-1.3.0.0.zip
https://preview.pololu.work/file/0J1240/a-star-windows-1.3.0.0.zip
https://github.com/pololu/a-star
https://github.com/pololu/a-star
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Would you like to install this device software?

Mame: Polelu A-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?

0=B8CKG K=@@ BCH H9@@ MCI K<9B H<9 =BGH5@@5H=CB =G 7TCAD@9H9 6IH =H |
G97CB8G

0 ?D:EMI 0 ?D:EMI 0 ?D:EMI 7D:0 ?D:EMI/ ?137 KI;HI :H9F =BGH5@ @=B; H<9 8F=J9FG MCIF
7CADIHI9F G<Cl@8 5IHCASH=75@@M F97C;B=N9 H<9 89J=79 K<9B MCI 7CBB97H =H J=5 ., 'C :IFH<9F 57H=C
:FCA MCI =G F9EI=F98 !CK9J9K9 :=FGH H=A9 MCI 7CBB97H 5B ,H5F 89J=79 HC MCIFOZBBDKBF

K=@@ H5?9 G9J9F5@ G97CB8G HC F97C;B=N9 H<9 89J=79 5B8 7CB:=;|IF9<SHEREGH BESDM@M

DFC;F5A H<9 89J=79 0=B8CKG K=@@ 5;5=B H5?9 G9J9F5@ G97CB8G HC F97C;B=N9 H<9 ,H5F ., 6CCH@C58¢
5B8 H<=G 7CI@8 75IG9 H<9 DFC;F5AA=B; CD9F5H=CB HC :5=@ H<9 :=FGH H=A9 @GC 0=B8CKG K=@@ B9
F97C;B=N9 H<9 89J=79 5B8 H<9 6CCH@C589F =: MC| 7CBB97H H<9 6C5F8 HC 5BCH<9F ., DCFH H<5H =H <5¢C
699B 7CBB97H98 HC 69:CF9

0 ?D:EMI 1) KI;HI ‘HOF =BGH5@ @=B; H<9 8F=J9FG MCI K=@@ B998 HC :C@@CK GHIDG V :CF 957< B9K
89J=79 MCI 7CBB97H HC MCIF 7CARDBHSE@ @ 5@GC B998 HC :C@@CK H<9G9 GHIDG H<9 :=FGH H=A9 MCI 5H
HC DFC;F5A H<9 89J=79 =B CF89F HC A5?9 0=B8CKG F97C;B=N9 H<95RBH+<@K M80F/CBB97H H<9

89J=79 HC 5 8F9BH ., DCFH H<5H =H <5G BCH 699B 7CBB97H98 HC 69:CF9

CBB97H H<9 89J=79 HC MCIF 7CAKHH9BCFH

0<9B H<9 X CIB8 '9K I5F8K5F9 0=N5F8Y =G 8=GD@5M98 G9@97H X'C BCH H<=G H=
X'9LHY

(B H<9 G97CB8 G7F99B C: H<9 X CIB8 '9K I5F8K5F9 0=N5F8Y G9@97H X"BGH5@ @
5IHCASH=75@@MY 5B8 7@=7? X'9LHY

0=B8CKG 1) K=@@ K5FB MCI 5;5=B H<5H H<9 8F=J9F <5G BCH 699B H9GH98 6M
F97CAA9B8 H<5H MCI GHCD H<9 =BGH5@@5H=CB @=7? X CBH=BI9 BMK5MY

0<9B MCI <5J9 :=B=G<98 H<9 X CIB8 '9K I5F8K5F9 0=N5F8Y 7@=7? X =B=G<Y

)FC:F5AA=B; H<9 D= . )59 C:
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(& FEHJ :;J77BI

‘HO9F =BGH5@ @=B; H<9 8F=J9FG 5B8 D@|;;=B; =BIB<I9MHIEFHG (& %)-Y 75H9;CFM C: H<9 9J=79
&5B5;9F MCI G<CI@8 G995 (& DCFH :CF H<9 BbFIBB=B; G?9H7<B5A98 X)C@C@| ,H5F .Y

2CI A=;<H G99 H<5H H<9 (& DCFH =G B5A98 X., ,9F=5@ 9J=79Y =B H<9 9J=79 &5B5;9F =BGH958 C:

<5J=B; 5 89G7F=DH=J9 B5A9 -<=G 75B <5DD9B =: MCI 5F9 IG=B; 0=B8CKG CF @5H9F 5B8 MCI D@I;;98

H<9 ,H5F =BHC MCIF 7CADIH9F 69:CF9 =BGH5@ @=B; CIF 8F=J9FG :CF =H "B H<5H 75G9 0=B8CKG K=@@ G
,H5F 1G=B; H<9 89:51@H 0=B8CKG GIF=5@ 8F=J9FBIGEB3FEH K=@@ 8=GD@5M X., ,9F=5@ 9J=79Y 5G

H<9 B5A9 :CF H<9 DCFH -<9 DCFH K=@@ GH=@@ 69 IG56@9 6IH =H K=@@ 69 <5F8 HC HO@@ =: =H =G H<¢

C: H<9 ;9B9F=7 B5A9 G<CKB =B H<9 9J=79 &5BB,BFF97CAA9BS :=L=B; H<9 B5A9G =B H<9 9J=79

&5B5;9F 6M F=;<H 7@=7?=B; CB 957< X., ,9F=5@ 9J=79YCEEBHTNH=B; X.D85H9 F=J9F ,C:HK5F9UY

5B8 H<9B G9@97H=B; X,95F7< 5IHCA5H=75@@M :CF ID85H98 8F=J9F GC:HK5F9Y 0=B8CKG G<CI@8 :=B8 H<9

MCI 5@F958M =BGH5@ @98 K<=7< 7CBH5=B H<9 7CFF97H B5A9 :CF H<9 DCFH

": MCI 5F9 1G=B; 0=B8CKG CF @5H9F 5B8 7<CCG9 BCH HC =BGH5@@ H<9 8F=J9FG H<9 ,H5F K=@@
IG56@9 C HO@@ K<=7< X., ,9F=5@ 9J=79Y =B MCIF 9J=79 &5B5;9F =G HBOI6@SF @=7? CB 957<

CB9 5B8 @CC? 5H H<9 XI5F8K5F9 "8GY DFCD9FHM =B H<9 X 9H5=@GY H56 B ,H5F FIBB=B; 5 G?9H7<
<5J9 H<9 " USBWID_1FFB&PID_2300&MI_00 K<=@9 5B ,H5F =B 6CCH@C589F AC89 K=@@ <=M H<9 "
VID_1FFB&PID_0101

": MCI K5BH HC 7<5B;9 H<9 (& DCFH BIA69FG 5GG=;B98 HC MCIRMGH3BB 8C GC IG=B; H<9 9J=79
&5B5;9F Cl6@9 7@=7? 5 (& DCFH HC CD9B =HG DFCD9FH=9G 8=5@C; 5B8 7@=77 H<9 X 8J5B798UY 6IHHCE
H<9 X)CFH ,9HH=B;GY H56

JHE=H7CC?D= KI?D=J>; H:K?DE "

(IF . :5A=@M C: 6C5F8G 75B 69 DFC;F5AA98 :FCA H<_9:"‘ T

Lk Sheich Tooh Help

DCDI@5F F8I=BC =BH9;F5H98 89J9@CDAYBH 9BJ

" -<9 F8I=BC" =G 5 7FCGG D@5H:CFA CD9B GCIF79. %

5DD@=75H=CB H<5H =BH9;F5H9G 5 7C89<88=HCF
7CAD=@9F5B8 5 DFC;F5A ID@C58 IH=@38GH5FHI8

DFC;F5AA=B; MCIF 89J=79 K=H< H<9 F8I=BC " JOFG=CB'.
CF @5H9F :C@@CK H<9G9 GHIDG

CKB@C58 H<9 F8I=BC " :FCA H<H:K?DE
EMDBE?7: F7=; 3>JJF 7H:K?DE 99 ;D &7?7D
LE<IM7H;5=BGH5@ @ =H 5B8 GH5FH =H

"B H<9 F8I=BC " CD9B H<9?B: A9BI Programming the A-Star 32U4 from the
’ Arduino IDE.

0=B8CKG %=BIL CF H<H:K?DE A9BI

A57(, 5B8 G9@97H X)F9:9F9B79GY

)FC;F5AA=B; H<9 D= . )59 C:


https://preview.pololu.work/picture/0J5280.1200.png?bf69c3b4670a3fb8177e28384e777540
https://preview.pololu.work/picture/0J5280.1200.png?bf69c3b4670a3fb8177e28384e777540
http://arduino.cc/en/Main/Software
http://arduino.cc/en/Main/Software
http://arduino.cc/en/Main/Software
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"B H<9 )F9:9F9B79G 8=5@C; :=B8 H<9 X 88=H=CB5@ C5F8G &5B5;9F .+%GY HILH 6CL
H<9 D=7HIF9 69@CK CDM 5B8 D5GH9 H<9 :C@@CK=B; .+% =BHC H<=G 6CL

>JJFI <?B;| FEBEBK 9EC 7H:K?DE F79A7=,6FEBEBK6?D:;N @IED
" H<9F9 5F9 5@F958M CH<9F .+%G =B H<9 6CL MCI 75B 9=H<9F 588 H<=G CB9 G9D5F&

EH7@=7? H<9 6IHHCB B9LH HC H<9 6CL HC CD9B 5B =BDIH 8=5@C; K<9F9 MCI 75B 5!
BO9K @=B9

Preferences *

Settings  Network

Sketchbook location:

C:\Userskevin\Documents \Arduino | Browse
Editor language: System Default ~ | (reguires restart of Arduino)

Editor font size: 12

Interface scale: Automatic | 100 5 % (requires restart of Arduing)

Show verbose output during: [_] compilation [ upload

Compiler warnings: Mone

[] pisplay line numbers

[] Enable Code Falding

Verify code after upload

[ Use external editor

Check for updates on startup

Update sketch files to new extension on save (.pde -> .ino)
Save when verifying or uploading

IAdditionaI Boards Manager URLs: | https: f/files. pololu. com farduino /package_paololu_index.json f| I

More preferences can be edited directly in the ﬁe
C:\Users\kevin\AppDataiLocal\Arduino 15\preferences. txt

(edit only when Arduino is not running)

OK Cancel

Adding a Boards Manager index for Pololu boards in the Arduino IDEOs Preferences dialog.

@=7? H<9 X($Y 6IHHCB HC 7@CG9 H<9 )F9:9F9B79G 8=5@C;

)FC;F5AA=B; H<9 D= . )59 C:
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"BH<9EEBI E7H: A9BI G9@97H X C5F8G &5B5;9FUY 5H H<9 HCD C: H<9 A9BI

"B H<9 C5F8G &5B5;9F 8=5@C; G95F7<:CF X)C@C@I| ,H5F C5F8GY

L9@97H H<9 X)C@C@! ,H5F C5F8GY 9BHFM =B H<9 @=GH 5B8 7@=7? H<9 X"BGH5@:!
‘H9F H<9 =BGH5@@5H=CB :=B=G<9G 7@=7? H<9 X @CG9Y 6IHHCB HC 7@CG9 H<9 C

"B H<Q EEBI E7H: A9BI G9@97H H<9 X)C@C@I| ,H5F .Y 9BH®®I 8C BCH G99 MC
89J=79 @=GH98 =B H<9 C5F8 A9BI HFM FO9GH5FH=B; H<9 F8I=BC"

Arduino Robot Control
Arduino Robot Motor

Arduino Gemma

Pololu A-5tar Boards
Pololu A-5tar 3204

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

"B H<9 EEBI )EHJA9BI GO@97H H<9 DCFH :CF H<9 89J=79 (B 0=B8CKG MCI 75B 8¢
K<5H (& DCFH H<9 89J=79 =G 5GG=;B98 HC 6M @CC?=B; 5H H<9 X)CFHG (& %)-Y
H<9 9J=79 &5B5:9F (B %=BIL H<9 DCFH B5A9 K=@@ 69;=B K=H< X 89J HHM &Y (B &*
H<9 DCFH B5A9 K=@ @ 69;=B K=H<G@9339AM

)FC:F5AA=B; H<9 D= . )59 C:
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4 Device Manager — O =
File Action View Help

&= T HE B

> B¥ Other devices "
» B Portable Devices
v & Ports (COM & LPT)
ﬁ Pololu A-Star 3204 (COMA4)
» = Print queues
» = Printers W

Windows 10 Device Manager showing the A-StarOs virtual COM port.

(D9B ID H<9 X @=B?Y F8I=BC 9L5AD@9 K<=7< 75B 69 :CIB8 39F N7CFB;l
71?791 B?DA -<9 7C89 =B H<=G 9L5AD@9 K=@@ 6@=B? H<9 MO@@CK % 0<9B
@=B? 9L5AD@9 5B9K F8I=BC" K=B8CKK=@@ CD9B ID "H =G ($ HC 7@CG9 H<9 :=F

&9 sketch_decD6a | Arduine 1.6.13 — O >
File Edit Sketch Tools Help
Mew Ctrl+M
Open... Ctrl+ O
Open Recent
Sketchbook
Examples i Built-in Examples
Close Ctrl+W 01.Basics : AnalogRead5erial
Save Ctrl+5 02.Digital ; BareMinimum
Save As... Ctrl+5Shift+5 03.Analog : Elink
. 4.Communication ; DigitalReadSerial
Page Setup  Ctrl+5Shift+P
. 05.Control : Fade
Print Ctrl+P
06.5ensors ; ReadAnalogVeltage

Preferences  Ctrl+ Comma 07.Display ¥

Selecting the Blink example in the Arduino IDE.

)JFO9GG H<9 X.D@C58Y 6IHHCB HC 7CAD=@9 H<9 G?9H7<5B8 ID@C58 =H HC H<9 89J=7
7CFRFI7HEBI K=@@ G99 H<9 A9GG5;9 X CB9 ID@C58=B;Y 5DD95F B95F H<9 6CHHCA (
": MCI 5F9 IG=B; 0=B8CKG 5B8 MCI <5J9 BCH DF9J=CIG@M DFC;F5AA98 5B ,H5F 89J=1

)FC:F5AA=B; H<9 D= . )59 C:
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., DCFH H<9B 0=B8CKG A=;<H H5?9 G9J9F5@ G97CB8G HC F97C;B=N9 H<9 ,H5FGCC]
6CCH@C589F H=A9G CIH 5:H9F G97CB8G 5B8 ;C9G 657? HC FIBB=B; H<9 G?9H7<
A=;<H :5=@ =: 0=B8CKG 8C9G BCH F97C;B=N9 =H EI=7?@M 9BCl;< ": H<=G <5DD9BG
5F9 IG=B; 0=B8CKG 1) 5B8 <5J9 BCH DFC;F5AA98 5B ,H5F CB H<=G ., DCFH MCIK=@(
;C H<FCI;< H<9 CIB8 '9K I5F8K5F9 0=N5F8 5;5=B 5G 89G7F=698 =B H<9 DF9J=CIG G97F
H<9 G97CB8 H=A9 MCI HFM HC ID@C58 =H G<CI@8 KCF? ": H<9 F8I=BC " <5G HFCI6(
H<9 DCFH CF I1G=B; =H HFM IBD@I;;=B; H<9 89J=79 7@CG=B; 5BM DFC;F5AG H<5H A
G9F=5@ DCFH F9GH5FH=B; H<9 F8I=BC" 5B8 H<9B D@];;=B; H<9 89J=79 6577 =B

€9 Blink | Arduino 1.6.13 - O ¥

File Edit Sketch Tools Help

S/ the setup function runs once when you press reset or power the board
void setup() |
ff initialize digital pin LED BUILTIN a3 an output.
pinMode (LED BUILTIN, CUTEUT):
}

S/ the loop function runs over and over again forever

volid loop() {
digitalWrite (LED BUILTIN, HIGH): S/ turn the LED on (HIGH is the wvoltage lewvel
delay (1000} ; f/ wait for a second
digitalWrite (LED BUILTIN, LCW): S/ turn the LED off by making the woltage LOW
delay (1000} ; f/ wait for a second
} W
£ >

Pololu A-Star32U4 an COMS

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

" MCI ID@C5898 H<9 @=B? G?9H7< H<9B H<9 MI@@CK % G<CI@8 69 6@=B?=B;
G97CB8G ICK9J9K9 G<=D GCA9 ,H5FG K=H< H<5H G5A9 9L5AD@9 5@F958M DFC;F5,
=H GC MCI A=;<H BCH 69 7CBJ=B798 H<5H 5BMH<=B; <5GV<BEE88=-B; H<9 89@5M J5(¢
=B H<9 G?9H7< HC GCA9H<=B; 9@G9 5B8 ID@C58=B; 5;5=B HC G99 =: MCI 75B 7<5B;!

)FC;F5AA=B; H<9 D= . )59 C:
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H<9 %

-<9 ,H5F . 6C5F8G 5F9 G=A=@5F 9BCl;< HC H<9 F8I=BC %9CB5F8C H<5H MCI 8C BCH
57HI5@@M <5J9 HC =BGH5@@ H<9 588 CB ": MCI K5BH HC MCI 75B >IGH G9@97H H<9 X F8I=I
%9CB5F8CY 6C5F8 =B H<9 F8I=BC " 'CH9 H<5H =: MCI ID@C58 5 G?9H7< HC H<9 89J=79 H<=G
K5M MCIF 7CADIH9F K=@@ H<9B F97C;B=N9 =H 5G 5 %9CB5F8C :CF 9L5AD@9 =HG 9BHFM =B Hs
0=B8CKG 9J=79 &5B5;9F K=@@ 8=GD@5M X F8I=BC %9CB5F8CY

‘HI9F MCI GI77998 =B DFC;F5AA=B; MCIF 89J=79 :FCA H<9 F8I=BC " H<9F9 5F9 A5BM FO9GCIF79G MCI
75B IG9 HC @95FB ACF9

Q -<9 F8I=BC" <5G A5BM ;N7CFB;l 3>JJF 7H:K?DE 99 ;DKJEH?7B !EC;)7=;5 H<5H 75B FIB CB
,H5FG

Q -<9 F8I=BC K96G=H9 <5G%7D=K7=; +;<;H;D9; 3>JJF 7H:K?DE 99 ;D +;<;H;D9; IEC;)7=5 5
K=?=75@ @98*149:K?DE )B7O=HEKD: 3>JJF FB70=HEKD: 7H:K?DE 9688 CH<9F FOGCIF79G

Q -<9 ,H5F . 6C5F8G 5F9 G=A=@5F HC HkR?DE %;ED7H:E3>JJFI MMMFEBEBK 9EC FHE:K9J

5 5B8 H:K?DE &?9HBE3>JJFI MMMFEBEBK 9EC FHE:K9J 5 GC MCI 75B G95F7< H<9 "BH9I
:CF FO@9J5BH DFC>97HG H<5H IG9 CB9 C: H<CG9 6C5F8G

Q -<9 +9@5H98 +9GCIF79G G97H=CB @=GHG A5BM ACF9 FOGCIF79G

?178B?D= &E:;C&7D7=;H ?D %?DKN

": MCI 5F9 1G=B; %=BIL 5B8 <5J9 HFCI6@9 :C@@CK=B; H<9 =BGHFI7TH=CBG 56CJ9 MCIF =GGI9 A=;<H 69 75I(
6M 5 DFC;F5A 75@ @98 &C89A&5B5:9FG DFC;F5A 5IHCASH=75@@M 7CBB97HG HC G9F=5@ DCFHG 5B8 G9B
AC89A 7CAA5B8G HC H<9A =BH9F:9F=B; K=H< CH<9F GC:HK5F9 IG=B; HRCTEBHIF & a2 |

grep -i Modem HC G99 =: &C89A&5B5;9F =G FIBB=B; (B .6IBHI H<9 7CAA5B8 HC D9FA5B9BH@M 8=G56@9
&CB89A&5B5;9F =G

sudo systemctl disable ModemManager

JHE=H7CC?D= KI?D=7LH =99 7D: /+.

-<=G G97H=CB 9LD@5=BG <CK HC DFC;F5A CIF . :5A=@M C: 6C5F8G IG=B; H<9 5JF ;77 HCC@7<5=B 5B
I+. -<=G G97H=CB =G =BH9B898 :CF 58J5B798 IG9FG K<C 8C BCH K5BH HC IG9 H<9 F8I=BC " 5G
89G7F=698 =B H<9 DF9J=CIG G97H=CB

;JJ?D=J>; FH;H;GK?1?J;l

": MCI 5F9 IG=B; 0=B8CKG K9 F97CAA9B8 8CKB@CHEB2B;/+ 3>JIF M?D7UHKH9;<EH=; D;J5 K<=7<
7CBH5=BG H<9 5JF ;77 HCC@7<5=B 5B8 5 7CAA5B8 @=B9 IH#@=HM 75@)& $8/MDED=DK EH=

)FC;F5AA=B; H<9 D= . )59 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
http://winavr.sourceforge.net/
http://www.nongnu.org/avrdude/
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7LH:K:; 5 H<5H 75B 69 1G98 HC ID@C58 DFC;F5AG HC H<9 ,H5F 6CCH@CHHYE=CB C: '. &579
H<5H 7CA9G K=H< 0*BF5G<9G CB MCIF 7CADIHe&F97CAA9B8 IG=B; H<EEBEBK L;HI?ED E< .
&7A; 3>JIFI =?J>K8 9EC FEBEBK C7A; H;B;7l;15

" MCI 5F9 IG=B; A57(, K9 F97CAA9B8 :=FGH =BGH3EUBBM 3>JJFI 8H;MI>5 -<9B FIB H<9
:C@@CK=B; 7TCAA5B8G HC =BGH5BB@ >EC;8H;M 7LH 3>JJFI =?J>K8 9EC EIN 9HEIl >EC;8H;M 7LH5

brew install avrdude
xcode-select --install
brew tap osx-cross/avr
brew install avr-gcc

": MCI 5F9 1G=B; %=BIL MCI K=@@ B998 HC =BGH5@@ 5JF ;77/+5JF @86 18B&G 75B ;9H
H<9 FO9EI=F98 GC:HK5F9 6M FIBB=B;

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

‘H9F MCI <5J9 =BGH5@ @98 H<9 DF9F9EI=G=H9G CD9B 5 7CAA5B8 DFCADH 5B8 HFM FIBB=B; H<9G9 7CAA5
HC A579 GIF9 5@ @ H<9 FIEI=F98 IH=@=H=9G 5F9 5J5=@56 @9

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

": 5BM C: H<CG9 7CAA5B8G :5=@ A5?9 GIF9 H<9 89G=F98 9L97IH56@9 =G =BGH5@ @98 CB MCIF 7CADIH9F
A5?9 GIF9 H<5H =H =G =B 5 8=F97HCFM @=GHSB3BRZBKOBH J5F=56@9

ECF?B?D= 7D ;N7CFB; FHE=H7C

CDM H<9 :C@@CK=B; 7C89 HC 5 :=@9 B5A98 XA5=B 7Y

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

int  main()

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

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

"B H<9 G5A9 :C@89M5H9 5 :=@9 B5A98 X&5?9:=@9Y K=H< H<9 :C@@CK=B; 7CBHI9BHG

PORT=\W.\GLOBALROOT\\Device\USBSER000

)FC;F5AA=B; H<9 D= . )59 C:


http://www.nongnu.org/avrdude/
https://github.com/pololu/make/releases
https://github.com/pololu/make/releases
https://brew.sh/
https://github.com/osx-cross/homebrew-avr
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MCU=atmega32u4

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

CC=avr-gcc

TARGET=main

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

&579 GIF9 H<5H H<9 )(+J5F=56@9 =B H<9 &5?9:=@9 =G H<9 B5A9 C: H3)8BBHZ@Y GOF=5@ DCFH "B
0=B8CKG \W.\GLOBALROOT\\Device\\USBSER000 G<Cl@8 KCF? =: H<9 ,H5F =G H<9 CB@M ., 89J=79
7CBB97H98 H<5H =G I1G=B; H<9 @4GSB+=J8IH MCI 75B 7<5B;9 =H HC 69 H<9 57HI5@ B5A9 C: H<9 (&
DCFH 9; comi13

"B 5 7CAA5B8 DFCADH B5J=;5H9 HC H<9 8=F97HCFM K=H< H<9 &5?9:=@9 5B8 A5=B 7 ": MCI FIB H<9 7CAA5B:¢
make H<9 7C89 G<CI@8 ;9H 7CAD=@98 5B8 DFC8I79 5 :=@9 B5A98 XA5=B <9LY

JHE=H7CC?D=

-C DFC;F5A H<9 ,H5F 89J=79 MCI K=@@ B998 HC ;9H =H =BHC 6CCH@C589F AC89 :=FGH (B9 K5M HC 8C I
HC FOG9H HKIOHK=79 K=H<=B AG &CGH C: H<9 6C5F8G =B CIF . :5A=@M <5J9 5 F9G9H 6IHHCB H<5H

75B 69 1G98 HC FO9G9H H<9 6C5F8 (B 5BM C: CIF . :5A=@M C: 6C5F8G 5 DIG<6IHHCB 75B 69 7CBB97H98
69HK99B H<9 ' 5B8 +,- D=BG HC G9FJ9 5G 5 F9G9H 6IHHCB CF MCI 75B IG9 5 K=F9 (B79 H<9 89J=79 =G

=B 6CCH@C589F AC89 EI=7?@M FIB H<9 7@#&A5B&ram HC DFC;F5A =H ": MCI K5=H @CB;9F H<5B
G97CB8G H<9 ,H5F 6CCH@C589F K=@@ ILAHSGEB@<2 657? HC FIBB=B; H<9 IGOF DFC;F5A

)FC;F5AA=B; H<9 D= . )59 C:
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)EBEBK F?)BKI . H:K?DE B?8H7HO
-<9 D= . 75B 69 DFC;F5AAQ98 :FCA H<9 F8I=BC" 5G 89G7F=698 =B H<9 DF9798=B; G97H=CBG
-C <9@D =BHIF:579 K=H< 5@@ H<9 CB6CS5F8 <5F8KS5F9 CB H<9 7CBHFC@ 6CS5F8 K9 DFCJ=8¢
)EBEBK F?)BKI . B?8H7HO-<9 )EBEBK F?)BKI . B?8H7HO :E9KC;DJ7J?ED>JJFI FEBEBK =2J>K8 7E

FEBEBK F? FBKI K 7H:K?DE B?8H7HOECJ=89G 89H5=@98 =B:CFA5H=CB 56CIH B® k96BEHEHA5FM 7CA9G
K=H< G9J9F5@ 9L5AD@9 G?9H7<9G

.G9 H<9 %=6F5FM &5B5;9F =B J9FG=CB CF @5H9F C: H<9 F8I=BC GC:HK5F9 " HC =BGH5@@ H<=G @=6F

"B H<9 F8I=BC" CD9B H<9 EC@GY A9BI 5B8 GO@97H X&5B5;9 %=6F5F=9GUY
J95F7<:CF X D=Y

@=7? H<9)C@C@I| D=)@IG . 9BHFM =B H<9 @=GH

@=7? X"BGH5@@Y

" MCI G99 5 DFCADH 5G?=B; HC =BGH5@@ A=GG=B; 89D9B89B7=9G 7@=7? X"BGH5@

‘HO9F MCI =BGH5@@ H<9 )C@C@I| D=)@IG M@ FGB5EA5FB ACF9 56CIH =H 6M HFM=B; H<9 =B7@1898
9L5AD@9 G?9H7<9G

)C@C@I D=)@IG . F8I=BC @=6F5FM )59 C:


https://pololu.github.io/pololu-3pi-plus-32u4-arduino-library
https://pololu.github.io/pololu-3pi-plus-32u4-arduino-library
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> F? .., ?DJ;H<79;

(IF . :5A=@M C: 6C5F8G 5F9 65G98 CB 5 G=B;@9;5 . [+ A=7TFC7CBHFC@@9F H<5H FIBG H<9

IG9F DFC;F5A 5B8 5@GC <5B8@9G H<9 ., 7CBB97H=CB HC H<9QJTADIHHEG 5 @@ GD998 .,

HF5BG79=J9F 6|=@H =BHC =H 5B8 75B 69 DFC;F5AA98 HC DF9G9BH 5@ACGH 5BM HMD9 C: ., 89J=79 =BH9F:
H<9 7CADIHO9F

., =G 5B 5GMAA9HF=7 GMGH9A H<5H 7CBG=GHG C: 5 G=B;@9 X<CGHY 7CBB97H98 HC AI@H=D@9 X89J=79G"
=G HMD=75@ @M 5 DIFGCB5@ICARY}BF 75B CB@M 57H 5G 5 ., 89J=79 GC 5B ,H5F 89J=79

75BBCH 69 7CBB97H98 HC CH<9F ., 89J=79G @=?9 A=79 5B8 ?9M6C5F8G =H 75B CB@M 69 7CBB97H98 HC
<CGH GI7< 5G MCIF 7CADIH9F

)FC;F5AA=B; 5B -A9;5 . 6C5F8 IG=B; H<9 F8I=BC " 5G 89G7F=698 95F@=9F K=@@ 5IHCA5H=75@ @M
7CB:=;IF9 =H 5G 5 7CADCG=H9 89J=79 K=H< 5 G=B;@9 J=FHI5@ G9F=5@ DCFH ": MCI DFC;F5A H<9 A=7FC7
K=H< 5B F8I=BC G?9H7< H<5H =AD@9A9BHG 5BCH<9F ., 89J=79 7@5GG @=?9 !" CF &"" MCI K=@@ G
588=H=CB5@ 7<=@8 89J=79G 5G K9@@

(B 5 0=B8CKG 7CADIHIRMCI 75B G99 H<9 J=FHI5@ G9F=5@ DCFH 6M ;C=B; HC EBCIFJZTHADIHOF

&5B5;9F 5B8 9LD5B8=B; H<9 X)CFHG (& %)- Y @=GHGXCI@8 G99 5 (& DCFH @569@98 X)C@C@!

H5F .Y "B D5F9BH<9GIG 5:HIF H<9 B5A9 MCI K=@@ G99 H<9 B5A9 C: HK9DCFH 9; X (& Y CF X (& Y
0=B8CKG K=@@ 5GG=;BFPB# (& DCFH BIA6OF HC H<9 89J=79 89D9B8=B; CB K<5H ., DCFH MCI

D@!I; =H =BHC 5B8 K<9H<9F =H =G =B 6CCH@C589F AC89 CF BCH ": MCI B998 HC 7<5B;9 H<9 (& DCFH BIAE
5GG=;B98 HC H<9 ,HMCI 75B 8C GC IG=B; H<9 9J=79 &5B5;9€I16@9 7@=7? CB H<9 (& DCFH HC

CD9B =HG DFCDIFH=9G 8=5@C; 5B8 7@=77 H<9 X 8J5B798UY 6IHHCB =B H<9 X)CFH ,9HH=B;GY H56 FCA H<:
MCI 75B 7<5B;9 H<9 (& DCFH 5GG=;B98 HC H<9 89J=79

o Device Manager - O =
File Action View Help
a9 @ H=EB

E? Other devices "
@ Portable Devices
v & Ports (COM & LPT)
ﬁ Pololu A-Star 3204 (COM4)
M Print queues
= Printers v

Windows 10 Device Manager showing the A-StarOs virtual COM port.

(B 5 0=B8CKG 7CADIHI9RVICI 75B G99 H<9 F9GH C: H<9 ., =BH9F:579 6M ;C=B; HC H<9 9J=79 &5B5;9F
G9@97HEB;M  ;L?9;1 80 9EDD;9J?ED 5B8 H<9B 9LD5B8=B; 9BHF=9G IBH=@ MCI :=B8 H<9 X)C@C@I| ,H5F

-<9 D= . ., =BH9F:579 )59 C:
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.Y (& DCFH '95F =H MCI G<Cl@8 G99 H<9 D5F9BH 7CADCG=H9 89J=79

iy Device Manager — O >
File Action View Help
= @ HR 2

W i Intel(R) USE 3.0 eXtensible Host Controller - 1.0 (Microsoft) ~
v § USB Root Hub (xHCI)
v i LSE Compuosite Device
ﬁ Pololu A-5tar 3204 (COM4)
w USE Input Device
HID Keyboard Device

[ SRy . ——— [ N e T T I e O ROARA e
< >

The Windows 10 Device Manager in ODevices by connectionO mode, showing
that the A-Star is a composite device.

(B 5 %=BIL 7CADIHO9MCI 75B G99 89H5=@G 56CIH H<9 ., =BHIF:579 6M M&B=B;-d 1iffb: =B
5-9FA=B5@ -<9 J=FHI5@ G9F=5@ DCFH 75B 69 :CIB8 6 Meri5Bciz; =B 5 9FA=B5@

(B5&57 (,1 7CADIH9F H<9 J=FHI5@ G9F=5@ DCFH 75B 69 :CIB8 GVI/de\BB=Bymodem* =B5
-9FA=B5@

2Cl 75B G9B8 5B8 F979=J9 6MH9G :FCA H<9 J=FHI5@ G9F=5@ DCFH IG=B; 5BM H9FA=B5@ DFC;F5A H<5H G
G9F=5@ DCFHG ,CA9 9L5AD@9G 5F9 H<9 ,9F=5@ &CB=HCF =B H&BEBBK',;H?&®BH7DIC?JJ;H

J?B?J@®JJFI MMMFEBEBK9EC:E9I # 5 H O - ;HC?D7B>JJF 123;1 =EE=B; 9EC 12J; J;HC?D7B8FF 5)K--2

3>JJF MMM>?7HA =H;;D;D: EH= KA QI=J7J>7C FKJJO5 -;H7-;HC  3>JJF JJII> IEKH9;<EH=; @F5 $;HC?J

3>JJF MMMEBKCS8?7 ;K A;HC?J9A >JCB5 5B8 '. ,9H;D 3>JJF MMM:DK EH= IE<JM7H; I9H;;D 5 &5BM

7CADIH9F DFC;F5AA=B; 9BJ=FCBA9BHG 5@GC GIDDCFH G9B8=B; 5B8 F979=J=B; 6MH9G :FCA 5 GO9F=5@ DCFl

-<9 D= . ., =BH9F:579 )59 C:


https://preview.pololu.work/docs/0J23
https://preview.pololu.work/docs/0J23
http://sites.google.com/site/terminalbpp/
http://www.chiark.greenend.org.uk/~sgtatham/putty/
http://www.chiark.greenend.org.uk/~sgtatham/putty/
http://ttssh2.sourceforge.jp/
http://www.columbia.edu/kermit/ck80.html
http://www.columbia.edu/kermit/ck80.html
http://www.gnu.org/software/screen/
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->; J/H . EEJBEY:H

(IF . :5A=@M C: 6C5F8G 7CA9 K=H< 5 ., 6CCH@C589F H<5H 75B 69 1G98 =B 7CB>IB7H=CB K=H< H<9
F8I=BC " CF /[+. HC @C58 B9K DFC;F5AG CBHC H<9 89J=79 -<=G G97H=CB 8C7IA9BHG GCA9
H97<B=75@ 89H5=@G C: H<9 6CCH@C589F :CF 58J5B798 IG9FG K<C K5BH HC 69HH9F IB89FGH5B8 <CK =H
MCI >IGH K5BH HC ;9H GH5FH98 IG=B; MCIF 89J=79 =H =G :=B9 HC G?=D H<=G G97H=CB

-<9 H5F . CCH@C589F =G 65G98 CB H¥9;H?D7 8EEJBE7:;H$>JJFI =?J>K8 9EC 7H:K?DE H:K?DE JH;;
C71J;H >7H:M7H; 7H:K?DE 7LH 8EEJBE7:;HI 97J;H?D#<=7< =G H<9 6CCH@C589F 1G98 TR M3B %;ED7H:E
3>JJFI MMMFEBEBK 9EC FHE:K9J 5 H:K?DE &?9HB>JJFI MMMFEBEBK 9EC FHE:K9J 55B8 G9J9F5@ CH<9F

-A9;5 . 6C5F8G -<9 6CCH@C589F =G CD9B GCIF79 5BAEKHD; 9E:; 3>JJFI =7J>K8 9EC FEBEBK
7 1J7H JH;; C71J;H 8EEJBET7:;HI 973;H?D75=G 5J5=@56@9 CB =H!I6 -<9 6CCH@C589F C77ID=9G H<9 IDD9F :CIF
?Z@C6MH9G C: H®5 .Z G DFC;F5A A9ACFM@95J=B; $ :CF H<9 IG9F DFC;F5A -<9
6CCH@CSBOF, =BH9F:579 7CBG=GHG C: 5 G=B;@9 J=FHI5@ G9F=5@ DCFH H<5H 5779DHG H<9 DFC;F5,
7CAA5B8G 89:=B98 =B+ 3>JJF MMMJC;B 9EC ?C7=;| :E9 F:<5 -<9 6CCH@C589F 5@K5MG FIBG :=FGH
=AA98=5H9@M 5:HIFH=G FOGIH

J7THIKF BE=?9

-<9 A5=B 8=9F9B79 69HK99B H<9 ,H5F . CCH@C589F 5B8 5H9F=B5 =G =B H<9 GH5FHID @C;=7 -<=G
=G H<9 D5FH C: H<9 6CCH@C589F H<5H FIBG =AA98=5Hb@® FRIB9H H88 =H 897=89G K<9H<9F HC

FIB H<9 IG9F DFC;F5A CF FIB H<9 FO9GH C: H<9 6CEla@E58%HD @C;=7 C: H<9 5HI9F=B5 6CCH@C589F =G
89G=;B98 GC H<5H K<9B H<9 +,- @=B9 ;C98<®@BRCH@C589F K=@@ FIB -<=G A95BG H<5H =: MCI K5BH HC
FOGH5FH MCIF DFC;F5A IG=B; H<9 +,- @=B9 =H c9@@8GBB9:CF9 H<9 6CCH@C589F H=A9G CIH K5=H=B;
:CF 5B ID@C58 5B8 H<9 G?9H7< GH5FHG

-<9 ,H5F . CCH@C589F <5G 8=9F9BH GH5FHID @C;=7 H<5H 5@ @CKG MCI HC 1G9 H<9 +,- @=B9 HC FOG9H
6C5F8 K=H< 5 GA5@ @9F"8%&@%M,- @=B9 ;C9G @CK CB79 H<9 IG9F DFC;F5A K=@@ FIBAE9F 5

89@5M H<9 +,- @=B9 ;C9G @CK HK=79 K=HAEBH<9B H<9 6CCH@C589F K=@@ FIB -<=G 69<5J=CF =G H<9
G5A9 5G CB 6C5F8G @="79 ,D5FG IBL &=7FC

-<9 GH5FH ID @C;=7 C: H<9 ,H5F . CCH@C589F =G G<CKB =B H<9 :@CK7<5FH 69@CK

-<9 ,H5F . CCH@C589F )59 C:


https://github.com/arduino/Arduino/tree/master/hardware/arduino/avr/bootloaders/caterina
https://github.com/arduino/Arduino/tree/master/hardware/arduino/avr/bootloaders/caterina
https://preview.pololu.work/product/2192
https://preview.pololu.work/product/2192
https://preview.pololu.work/product/2188
https://github.com/pololu/a-star/tree/master/bootloaders/caterina
https://github.com/pololu/a-star/tree/master/bootloaders/caterina
http://www.atmel.com/images/doc1644.pdf
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h 4

[ Read boot key and setto 0. ]

Y
[ Read reset flags and clear ]

PORF, EXTRF, and WDRF.

5 I Mo
present? b
Yes
ves O [ O
[
Mo
—_— Clear BORF
Yes Mo
atchdog
D“d'k‘:‘; reset and cached
is Ox77777? it
Ox77777
Mo Yes No bt
RST went low l 4
in withi g
a%;:g :15 Iln Run bootloader
RST did not
low again.

g0 low ag Sketch uploaded, or sketch

was already present and

8 seconds elapsed.

\ > Run sketch L3

The startup logic for the A-Star 32U4 bootloader.

HEMD EKJ :;J;937ED

.B@=79 A5BM CH<9K9;5 . 6C5F8G CIF . :5A=@M C: 6C5F8G <5J9 6FCKB CIH 89H97H=CB 9B56 @98
-<9 6FCKB CIH H<F9G<C@8 #G5B8 =: H<9 JC@H5;9 CB/ ;C9G 69@CK H<=G H<#BK+@@ FIGIH

-<9 ,H5F . CCH@C589F )59 C:


https://preview.pololu.work/picture/0J5267.1200.png?f81d9d87e99c4f93d7cb414728937165
https://preview.pololu.work/picture/0J5267.1200.png?f81d9d87e99c4f93d7cb414728937165
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-<9 6CCH@C589F K5G 89G=;B98 GC H<5H H<9 IG9F DFC;F5A 75B 89H97H 6FCKB 8IHFOGBIE? -
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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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