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Updated Guide on How to Program an Attiny13 or 13a With the Arduino IDE

by NotoriousRapper2Chainz

The ATtiny13 series chips are extremely cheap and useful chips for small projects that don't need a full Arduino,
but due to very outdated tutorials and a lack of information, it took me the better part of a day to figure out how to
program these with the Arduino IDE.

To fix this lack of information, in this Instructable, | will show you how to program your ATtiny13 or ATtiny13a with
an up to date version of the Arduino IDE.
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Step 1: The Hardware You Need

Required Hardware

* Arduino (Uno is the easiest, but any Arduino will work)
* ATtiny13 or 13a

* Breadboard

« Jumper Wires

Troubleshooting Hardware (not necessarily required)

* 10uf electrolytic capacitor
» Any large electrolytic capacitor (mine is 1000uf, but any capacitance 100uf and above will work best)

Step 2: Setting Up the Hardware

Connect the pins of the Arduino to the ATtiny as GND Pin 4
shown in the image or table below.

Pin 13 Pin 7
Important Note:Make sure to orient your ATtiny such
that the indicator dot on your chip is in the bottom left Pin 12 Pin 6
corner as shown in the images (across from the 5v
line). Orienting your ATtiny the opposite way can hurt Pin 11 Pin 5
the chip.

Pin 10 Pin 1
Arduino ATtiny13(a)
5v Pin 8
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Step 3: Setting Up the Arduino As ISP

Navigate to Files-Examples-ArduinolSP and click on ArduinolSP. Upload this sketch to your Arduino. Now your

Arduino is set up as a programmer for programming other chips.

@ ArduinelSP | Arduine 1.8.1
(File Edit Sketch Tools Help

New Ctrl+N
Open... Ctrl+0
Open Recent ¥
Sketchbook |
Examples ‘| A
Close Chrle W Built-in Examples Lo
Save Ctrl+5 Lo ¢
SaveAs..  CtrleShiftsS g ’
| 03.Analog 4
Page Setup  Ctrl+Shift+P M Camunication \
Print Ctrl+P 05.Control 3
Preferences  Ctrl+Comma 06.5ensors 21 pina.are maed
07.Display , poe pins can be founc
Quit Ctrl+CQ 08.Strings 5
s MISO *°. . 09.USB »p, Zero...
0K 10.StarterKit_BasicKit s
:_, : 11.ArduinolSP ‘| ArduinolSP
// On some Arduinos (Uno,. are the same pins

Examples for any board
// as digital pin 11, 12 g P £ why many tutorials

// instruct you to hook up| Adafruit Circuit Playground ¢

// more practical, have a Bridge »| This will work even
// even when not using an Esplora >1ee::la:l).
: Ethernet

2 | > 2 : s
/f Rlternatively you can u ponfiguring software

A R S R whowron s mrar s

you find this wirir

Step 4: Downloading the Attiny13(a) Core Files

To program the ATtiny13 or 13a, you will need to
install the core files. For this we will be using the core
files created by sleepmanj, which | find to be the
easiest to install and the best to use.

To install these files, open your Arduino IDE and
navigate to the files drop-down menu, then select
preferences. Paste this URL
"https://raw.githubusercontent.com/sleemanj/optiboot/
master/dists/package_gogo_diy_attiny index.json"

where it says "Additional Boards Manager URLs:".
If you already have a URL here and want to add
more, separate the URLs with a comma and a space.

Now navigate to tools-board and click on Boards
Manager.... Now scroll down until you see DIY
ATtiny and click the install button (it will default to the
newest version).
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&% sketch_jun26a | Arduino 1.8.1 Presecances =
Z : Settings  Network
File Edit Sketch Tools Help

Sketchbook location:
Mew Ctrl+N C:\Users\AME\Documents \Arduino Browse
Open... Ctrl+0 Editor language: System Defauit « | (requres restart of Arduinc)
OPEI"I Recent 3 Editor font size: 12
Sk hbook 5 Interface scale: [ Automatic | 100 T % (requires restart of Arduino)
etchbool
| Show verbose output during: [] compilation [ upload
re, To run once:
Examples » Compiler warnings: Nome
Close Crl+\W [ fiNsiey e it
[] Enable Code Folding
L
Save Ctrl+5 Vexify code after
Save As... Ctrl+Shift+5 [ Use extemal editor
e, to run repeatedly: [] Check for updates on startup
PEgE SEtLIp Ctrl+Shift+P [#] Update sketch fiies to new extension on save (.pde -> .inc)
3 [] Save when verifying or uploading
Print Ctrl+P
LG AR DN T | raw . grthubusercon tent. com/seeman foptiboot master dists fpackage_gogo_diy_attiny_index. json
Preferences  Ctrl+Comma S e e e
C:\Users\AMB \AppDiataLocal\rduino 1 Spreferences. b
Quit Ctrl+Q
oK Cancel
@ sketeh jun26a | Arduino 1.8.1 e
File Edit Sketch Tools Help D Boards Manager x
Auto Format CrrieT
Archive Sketch Type Al -
FotEncoding B Reload = R T VT O TR I T 1
L S { | Boards induded in this package: i
Serial Plotter CurleShifte L . 2 :
ATtiny23, ATtiny45, ATtiny83, AThny24, ATtinydd, ATtiny84.
i WiFi101 Firmware Updater More info
@ 12600 (11 Board: "Arduino/Genuine Uno' i
e youd T p Boards Mas
Arduino AVR Boards B -
Lot et oo srduine Yin espB266 by ESPB266 Community version 2.3.0 TNSTALLED
Programmer: "AVRISP mkil" B Arduino/Gesiino Uno Boards included in this package:
Burn Bootloader K i Drvenslariove or Dot itn Genaric ESPEZE6 Module, Olimax MOD-WIFI-ESPE266(-DEV), NedeMCU 0.9 (ESP-12 Madule). NodeMCU 1.0 (ESP-12E Medule),
Ariine N Adafrult HUZZAH ESPE266 (ESP-12), ESPrasso Lite 1.0, ESPrasso Lite 2.0, Phognix 1.0, Phoanix 2.0, SparkFun Thing, SweetPea
e ESP-210, WaMos D1, WaMos D1 minl, ESPino (ESP-12 Module). ESRine (WROOM-02 Module), Wiftnfo, ESPDuino.
uino/Genuino Mega or Mega 2560
Arcine Megs ADK Qnline halp
Arduing Leonardo Mare info
Arduine Leonarde ETH
Arduing/Genuino Micro
Arduino Esplora [
- DIY ATtiny by James Sleeman, http:/ fsparks.gogo.co.nz/ version 2017.6.8 [NSTALLED
s ot Boards included in this package:
Arduine Fio ATtiny4, ATtiny5S, ATtinyd, ATtny10, ATtiny1l3, ATtiny24, ATtiny44, ATtinyB4, ATtiny25, ATtiny45, ATtiny8S5, and variants thereof,
Arduine BT e sln
LilyPad Arduino USE Morg info \Lr
Select verson .- e Remove
9]
Arduine NG or older =
Arduino Robot Centrol Close

Arduino Robot Mator

Step 5: Burning the Bootloader to the Attiny

Go to Tools-Board and select ATtiny13. After selecting ATtiny13, navigate to Tools-Processor Version and
select either ATtiny13 or ATtiny13a depending on your chip. Do not change any other settings until you know

what they do, they can mess up what you are trying to accomplish. Finally, click the Burn Bootloader button at
the bottom of the tools drop-down menu.
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@ ArduinolSP | Arduine 1.8.1
File Edit Sketch Tools Help

Auto Format Ctrl+T Auto Format Ctrl+T
Archive Sketch Archive Sketch
Fix Encoding & Reload Fix Encoding & Reload
Serial Menitor Ctrl+Shift+M Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L ; Serial Plotter Ctrl+Shift+L
WiFi101 Firmware Updater WiFi101 Firmware Updater
// This sketc Board: "ATtiny13" > // This sketc Board: "ATtiny13" 4
Cf Bnd e Millis, Tone Support: "Millis Available, No Tone" > AR Milli, Tone Support: *Millis Available, No Tone" >
/¢ Pin 10 is Millis Accuracy: "Better Or Equal 1.666% Error (Default)" > ,:, Pin 10 is Millis Accuracy: "Better Or Equal 1.666% Error (Default)” >
Print Support: "Bin, Hex, Dec Supported” ¥ Print Support: "Bin, Hex, Dec Supported” 3
/7 By defaull iy fime Optimisation (1.6.11+ only): "LTO Enabled” > /7 BE GEZME | ink Time Optimisation (1.6.11+ only): "LTO Enabled” 2
// to communi nd / to communi . ) r
n the ICS Serial Support: "Half Duplex, Read+Write" > // on the ICS Serial Support: "Half Duplex, Read+Write" )
Use Bootloader: "No (ISP Programmer Upload)" » Use Bootloader: "o (ISP Programmer Upload)" *
Processor Speed: "9.6MHz Internal Oscillator” > "‘Ir Processor Speed: "0.6MHz Internal Oscillator >
Brown-out Detection Level: "2.7v" ¥ ; Brown-out Detection Level: "2.7v" :
Processor Version: "ATtiny13a" : ATtiny13 Processor Version: "ATtiny13a" ¥
; n 315“-5 Rr Port *  ATtinyl3a :'t ;’ ii;it: Port
DIE prasy Programmer: "AVRISP mkll" i o :‘;::: Programmer: "AVRISP mill" »f

ven when
Burn Bootloader

Step 6: Programming the Chip

You're at the homestretch! To make sure everything
is working, let's upload the blink sketch to the ATtiny.
Navigate to Files-Examples-Basics and select
Blink.

3 ArduinolSP | Arduino 1.8.1
File Edit Sketch Tools Help

Burn Bootloader

Arduino by clicking the upload button.

To test to see if it worked, connect an LED (along
with an appropriate resistor) between pin 3 on the

ATtiny and ground as shown in the diagram and
image above. The LED should be blinking on and off.
If it is, congratulations! You now know how to
program an ATtiny13 or 13a! You can now disconnect
all wires except the 5v and ground.

There are a few changes we will need to make
though. In the program, change every instance of
"LED_BUILTIN" to "4" because our ATtiny doesn't
have a built in LED. This "4" corresponds to pin 3 of
the ATtiny (This can get confusing, you can reference
what number in the IDE corresponds to what pin on
the diagram in the "Troubleshooting" step. Now you
can upload this code to your ATtiny through your

If your LED isn't blinking, don't worry, proceed to the
troubleshooting step to fix your problems.
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@ Arduinel5P | Arduino 1.8
File Edit Sketch Tools Help

Mew Ctrl+M
Open... Ctrl+ O
Open Recent

Sketchbocok

Examples.

Close Ctrl+W
Save Ctrl+5

Save As... Ctrl+Shift+5

Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+ Comma

Cuit Ctrl+ 0

EVS

il
Built-in Examples

01.Basics

02.Digital
03.Analog

4. Communication
05.Contral
06.5ensors
07.Display
08.5trinas

e

AnalogReadSerial
BareMinimurm
Blink
DigitalR.eadSerial
Fade
ReadAnalogVoltage

% - o
Frmm Arduino

oF IS Tl I LULUIITd
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Step 7: Troubleshooting

Something always goes wrong when working with
new things, that's ok! Let's try to fix these issues. Try
these in the order they show up.

* Double check all of your connections and your
orientation of the ATtiny and LED.

* Re-upload the ArduinolSP sketch to your Arduino.
» Connect a 10uf electrolytic capacitor between
ground and reset on your Arduino. Make sure to plug
in the capacitor in the correct orientation, negative
goes to ground.

» Connect any large capacitor between the 5v and

Pinout ATtiny13

PDIP/SOIC

(PCINTS/RESET/ADCO/dW) PBS5 [
(PCINT3/CLKI/ADC3) PB3 |
(PCINT4/ADC2) PB4 []

GND |

lvce

8
7 |2 PB2 (SCK/ADC1/TO/PCINTZ2)
6
5

oW =

] PBO (MOSI/AIND/OCOA/PCINTO)

Step 8: Great Job!

[1 PB1 (MISO/AIN1/OCOB/INTO/PCINT1)

ground on the breadboard, this will help smooth out
any voltage spikes.

» Make sure enough power is getting to the Arduino
that is programming the ATtiny, a 9 volt battery might
not work.

+ Switch out your Arduino with a different Arduino

» Make sure you're using an up to date IDE and up to
date core files

» Click on tools and make sure the drop down menu
looks the same as the menu shown in the "Burn the
Bootloader" step. If something is different, change it
and re-burn the bootloader.

Congratulations on programming your ATtiny and thanks for reading my Instructable!
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