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1. INTRODUCTION

CuteDuino is an Attiny85 based microcontroller development board similar to the Arduino
line, only cheaper, smaller, and a bit less powerful. With a compact yet powerful Attiny85
microcontroller and the ability to use the familiar Arduino IDE, the CuteDuino is a great way

to jump into electronics, or perfect for when an Arduino is too big or too much.

It is inspired and build around the DigiSpark which uses the micronucleus bootloader.
CuteDuino comes with direct USB connection which allows it to be programmed directly
over a bit banged USB connection. Yup, no USB to UART bridge in between. Besides, the

CuteDuino can also be used to emulate any USB 1.0 device!

The board is broken down into 10 individual pins and has 2 indication LEDs: Power and
active high LED connected to pin 1 (arduino designation). It has 5 GPIO pins but two are
shared with the USB interface. The other three pins have one analog input and two PWM
outputs. The shared pins (USB) have an extra analog pin and a PWM pin which can be used
if your board does not need to be USB connected to the computer after programming. This
version runs on 5.0V and has an onboard voltage regulator so you can also run on a 12V
supplied to the "VIN" pin. With the new Arduino IDE (v1.6.4 and above), you can install all

the necessary library and example with simple import, please follow this tutorial.

CuteDuino come with this features:
e Inspired by Digispark.
e With the new Arduino IDE v1.6.4, we have prepared the board manager URL, install
CuteDuino accordingly with this tutorial.
e Power via USB or external power (7 - 12V).
e On board 5V 800mA (Max 1A) voltage regulator.
e Pre-built with micro USB receptor.
e 51/O pins (2 I/O shared with USB).
e 2 ADC, analog input pin (pin 2 = A1, pin 4 = A2), A2 shared with USB.
e 3 PWM output pin (pin 0, 1 and 4), pin 4 shared with USB.
e 8K flash/program memory (~6k after bootloader).
e 512 bytes of SRAM.
e 512 bytes of EEPROM.
e ATtiny85 running at 16 MHz (Internal oscillator).

Created by Cytron Technologies Sdn. Bhd. — All Rights Reserved 3


mailto:sales@cytron.com.my
http://cytron.com.my/p-cuteduino
http://cytron.com.my/p-cuteduino
http://digistump.com/products/1
https://github.com/micronucleus/micronucleus
http://tutorial.cytron.com.my/2015/06/10/cytron-arduino-3rd-party-boards-url/
http://digistump.com/products/1
http://tutorial.cytron.com.my/2015/06/10/cytron-arduino-3rd-party-boards-url/

ROBOT . HEAD to TOE
Product User’s Manual — CuteDuino

e Power and programmable LED (connected to pin 1) included.
e Breadboard friendly.

e Reset button for entering the bootloader or restarting the program.
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2. PACKING LIST

Please check the parts and components according to the packing list. If there are any parts
missing, please contact us at sales@cytron.com.my immediately.

| WE R ."4.1 00
OGALIBGO

s _Is

o | x CuteDuino board

e 2 x 5 ways header pin

Optional (not included):
e USB Micro-B cable for program loading.

* USB Micro-B is commonly use for Android phone, you can utilize it.
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3. PRODUCT SPECIFICATION AND LIMITATIONS

CuteDuino is designed to offer starting up platform for development, the specification of

ATTINY IC used should be referred.

Absolute Maximum Rating

Parameter Min Max Unit
Input Voltage via VI pin 7 15 A%
Imax  (Maximum output current from on-board 5V Voltage - 1 A
regulator)*
* With Vin at 12V
Created by Cytron Technologies Sdn. Bhd. — All Rights Reserved 6
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4. DIMENSION

Created by Cytron Technologies Sdn. Bhd. — All Rights Reserved 7


mailto:sales@cytron.com.my
http://cytron.com.my/p-cuteduino

ROBOT . HEAD to TOE
Product User’s Manual — CuteDuino

5. BOARD LAYOUT

Label Function
A Micro USB B type (female)
B Power indicator LED
C Programmable LED (connected to Pin 1, active high)
D 5V voltage regulator
E ATtiny85
F Pad for header pin
G Reset button
H 3mm hole
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Micro USB B type (female)
This connector is for USB connection to upload program or power it via USB cable. A USB

Micro-B type cable is needed.

Power LED
Power LED will light ON once the board is powered.

Programmable LED

Programmable LED is active HIGH and it is connected to pin 1 (Arduino designation).

5V voltage regulator

This type of voltage regulator can handle up to 1A maximum.

ATtiny85

CuteDuino uses ATtiny85 as main controller running at 16MHz internal oscillator.

Pads for header pin
CuteDuino pins can be extended to breadboard by soldering the header pin to these pads.

Reset button

Reset button can be used to enter bootloader mode or restart program.

3mm hole
This hole can fit standard PCB stand.
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6. HARDWARE INSTALLATION
6.1 CuteDuino I/O pins
CuteDuino comes with 2 x 5 header pin. User may solder it and plug CuteDuino onto

breadboard to utilize the I/O of CuteDuino. Figures below shows the example of CuteDuino

with header pins and insert onto breadboard.
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7. GETTING STARTED

This section will guide user to get started with CuteDuino. There are two parts which are
“Installing CuteDuino USB Driver” and “Program CuteDuino with Arduino IDE”. For

further information can refer to this link.

7.1 Installing CuteDuino USB Driver

Download the Digispark package which include the open source Arduino IDE (v1.5.8C)
Digispark Addons and Digispark driver. Double click the files to execute it. It will extract the
necessary files and install the USB driver. Easy!

Alternatively, if you want to download the driver only, please download from CuteDuino
Github folder. Extract to the zip file.
1. DigisparkWindowsDriver

NOTE:
*For Windows 8, user might need to disable the “driver signature enforcement” before

proceed with the driver installation.

Using Micro-B USB cable, connect CuteDuino to computer. Once connected, the PWR LED
will turn ON.
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For the first time connection, computer will not recognize CuteDuino (Unknown device).

File Action View Help

&= = ="

4 g5 Idris-PC
[ ﬂ Audio inputs and outputs
b 35 Batteries
I Bluetooth
i+ M Computer
b =g Disk drives

‘J‘ Display adapters
2 DVD/CD-ROM drives

[
[»
[ % Human Interface Devices
b g IDEATA/ATAPI controllers
& 55 Imaging devices
[ I? Junge Connectivity
[ &= Keyboards
[ Memory technology devices
[ ﬂ Mice and other pointing devices
[ EJ Menitors
[ I? Metwork adapters
4 |5 Other devices
_@ Unknown device
» Bd Pololu USE Devices
b Y5 Ports (COM & LPT)
b e Print queuss
[ R Processors
= Sensors
b |l Software devices

2 Snund viden and name contealleres

Right click on Unknown device (CuteDuino), choose Update Driver Software...

File Action View Help

& | @B HmE & F %S

4 ﬂ Idris-PC
[ ﬂ Audio inputs and outputs
[ 3 Batteries
[ Bluetooth
¢ (M Computer
b Disk drives
[ .%h Display adapters
b 2 DVD/CD-ROM drives
[» % Human Interface Devices
b g IDEATASATAPI controllers
i 55 Imaging devices
[» I? Junge Connectivity
[» &= Keyboards
B Memary technology devices
[» ﬂ Mice and other pointing devices
[ EJ Muanitors
[»
4

¥ Network adapters
5 Other devices

5 Unknown device

B PololuUSBD{  Update Driver Software...
3 Ports (COM & Disable

Uninstall
R Processors

Sensors Scan for hardware changes

b [ Software devi
gl Sannd viden

Launches the Update Driver Software Wizard for the selected device,

[»
[
[ @ Print queues
[»
[

Properties
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Choose Browse my computer for driver software.

How do you want to search for driver software?

< Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

< Browse my computer for driver software
Locate and install driver software manually.

Click Browse... and point to the DigisparkWindowsDriver folder. Click Next.
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Browse for driver software on your computer

Search for driver software in this location:

| ret Arduino IDE\DigisparkArduino-Win32\ DigisparkWindowsDriver jite] | Browse...

[+] Include subfolders

< Let me pick from a list of device drivers on my computer

This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

Mesxt || Cancel

Windows Security will popup, choose Install driver software anyway. Reminder, for
Windows 8 user, if driver signature enforcement is not disable, Windows Security will not

popup and driver installation will not succeed.

4

I'S(j Windows can't verify the publisher of this driver software

2 Don'tinstall this driver software

You should check your manufacturer's website for updated driver software
for your device,

< Install this driver software anyway
Only install driver software cbtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

@ See details

Windows has successfully updated your driver software.
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Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

Digispark Bootloader

File Action View Help

= | T E HE & F%S

4 2 Idris-PC
P ﬂ Audio inputs and outputs
[» 3 Batteries
Bluetooth
1M Computer

R, Display adapters

22 DVD/CD-ROM drives
I % Human Interface Devices
b g IDEATA/ATAPI controllers
1 T4 Imaging devices
[ E Jungo Connectivity
[ &= Keyboards
4 |§ libush-win32 Usb Devices

| i Digispark Bootloadel|

B Memary technology devices
[» ﬂ Mice and other pointing devices
& B Monitors
b &F Network adapters
b “ Pololu USB Devices
» Y5 Ports (COM & LPT)
b e Print queues
I R Processors
[ Sensors
b [ Software devices

] Sannd viden and name cantrallere

[+
[
b =g Disk drives
[+
[
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7.2 Program CuteDuino with Arduino IDE

If you download the Arduino IDE from DigiSpark, open Arduino IDE inside
Digispark-Arduino-1.5.8 folder. Just ignore/click No if they request for software update.
Open Digispark example code, go to File - Examples - Digispark_Examples - Start.

Arduino_Examples J
Digispark_Examples J Charlieplex
) ) EEPROM
Adafruit_MeoPixel k
. Expander
BufferedSerial r
2 Infrared
DHT 3
Edit Sketch Tools Help MetorShield
DS1307RTC 3
Rfm12b
New Ctrl+N EmbeddedFuzzy b —
Start
Open... Ctrl+ O G1s " |
3
. Sketchbook microM " -
Examples ] Mirk i
Cloze Ctrl+W NewPing "
Save Ctrl+5 PID "
Save As... Ctrl+5hift+5
Pololu »
Upload Ctrl+U Pololu3pi i
Upload Using Programmer  Ctrl+ Shift+ U SeeedTETv2 "
Page Setup Ctrl+Shift+ P SeeedTouchScreen r
Print Ctrl+P Shield2&Motor 3
SimpleTirmer J
Preferences Ctrl+ Cormma
swRTC 3
Cuit Ctrl+C TET »
Time 2

Tirner k
TimerOnevd k

Tone 2

Arduino_EEPROM r
Arduino_Esplora L
Arduino_Ethernet k
Arduino_Firmata k
Arduino_G5M r
Arduino_LiquidCrystal — »
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Since CuteDuino use Digispark bootloader, we need to select Digispark (Tiny Core) as
Arduino Board.

File Edit Sketch | Tools| Help

Auto F t Ctrl+T
Hie rerma i Iz‘ Digispark (Tiny Core)
Archive Sketch
rEnIvE SKete Digispark 16.0mhz - NO USE (Tiny Core)
Fix Enceding & Reload
T Digispark 8mhz - NO USB (Tiny Core)
- Serial Monit Ctrl+Shift+M
// the setup snal Maniter =it Digispark 1mhz - NO USB (Tiny Core)
vold setup() T )
'/ initiali Board 3 Arduine Uno
pinMode(@, Serial Port 3 Arduing Duemilanove w/ ATmega328
ninMode(l
pintiede(l, Arduino Diecimila or Duemilanove wy ATmegal6s
¥ Programmer 4 .
Arduino Mano w/ ATmega328
// the loop r Burn Bootloader .
. Arduino Mano w/ ATrmegal6s

void loop() {
digitalkirite(@, HIGH); SF turn the LED on (K Arduine Mega 2360 or Mega ADK

digitalWrite(l, HIGH); Arduine Mega (ATmegal280)

delay({10aa); F¢ wait for a secor
digitalkrite(@, LOW); JF turn the LED off Arduino Lecnardo
digitalWrite(l, LOW);

delay(1008); /f wait for a secor Arduino Esplora
Arduine Micro

Arduing Mini w/ ATmega3Z

Arduing Mini w/ ATmegal6s

Arduino Ethernet

Arduine Fio

Arduino BT w/ ATmega328

Arduino BT w/ ATmegal68

LilyPad Arduine USB

LilyPad Arduino w/ ATmega328

LilyPad Arduino w/ ATmegal6d

Arduine Pro or Pro Mini (3V, 16 MHz) w/ ATmega328

a w - ~ ~ L LA T ST P AT arn
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Choose Digispark as Programmer.

File Edit Sketch |Tools| Help

Auto Format
Archive Sketch
Fix Encoding & Reload

Serial Monitor

ff the setup
vold setup()

'/ initialil Board
pinMode(@, Serial Port
pinMode(l,

h Programmer

// the loop r Burn Bootloader

Ctrl+5hift+ M

void loop() {

digitalkrite(@, HIGH); ff turn the LED
digitalkirite(l, HIGH);
delay(10@@); '/ wait for a
digitalkrite(®, LOW); {f turn the LED
digitalWrite(l, LOW);
delayi(1eea); { wait for a

L |z| Digispark
AVR ISP
_ AVRISP mkll
T sBtinlse
secol USBasp
oFF Parallel Programrmer
Secol Arduino as 5P
AVR ISP w2

Cigispak (Timy

If you are using Arduino IDE v1.6.4, you can simply install CuteDuino board via Arduino

3rd party boards URL, check this tutorial.
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*IMPORTANT

Click upload button (right arrow) to upload the code into CuteDuino. For the first time
upload, pressing reset button is not necessary. For second time and afterwards, when reach
to this state (Running digispark uploader... Plug in device now... (will timeout in 60
seconds)), please press reset button (press and release) once and wait until upload is

complete.

ff the setup routine runs once when you press reset:
vold setup() {
/ initialize the digital pin as an output.
pinMode(®, OUTPUT); //LED on Model B
pinMode(l, QUTPUT); //LED on Model A4
1

ff the loop routine runs over and over again forever:

void loop() {
digitalkrite(@, HIGH); J& turn the LED on (HIGH is the woltage
digitalkirite(l, HIGH);

delay(10@@); 4f wait for a second

digitalkrite(®, LOW); S4 turn the LED off by making the volta
digitalWrite(l, LOW);

delayi(1eea); ff wait for a second

ry sketch size: 758 bytes (of a 6,012 byte maximum)

Digispak (Tiny Caore) on COM3Z
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Upload is succeed.

File Edit Sketch Tools Help

ff the setup routine runs once when you press reset:
vold setup() {
f initialize the digital pin as an output.
pinMode(®, OUTPUT); //LED on Model B
pinMode(l, QUTPUT); //LED on Model A4
1

ff the loop routine runs over and over again forever:

void loop() {
digitalkrite(@, HIGH); J& turn the LED on (HIGH is the woltage
digitalkirite(l, HIGH);
delay(10@@); 4f wait for a second
digitalkrite(®, LOW); S4 turn the LED off by making the volta
digitalWrite(l, LOW);
delayi(1eea); ff wait for a second

Digispak (Tiny Core) an CO
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Programmable LED at CuteDuino should blink right now.
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8. WARRANTY

Product warranty is valid for 12 months.

Warranty only applies to manufacturing defect.

Damaged caused by misuse is not covered under warranty
Warranty does not cover freight cost for both ways.

Prepared by:
Cytron Technologies Sdn. Bhd.

No. 16, Jalan Industri Ringan Permatang Tinggi 2,

Kawasan Industri Ringan Permatang Tinggi,

14100 Simpang Ampat,
Penang, Malaysia.

Tel:  +604-504 1878
Fax: +604-504 0138

URL: www.cytron.com.my

Email: support@cytron.com.my
sales@cytron.com.my
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9. Appendix A: CuteDuino’s Pinout Diagram

CUTEDUINO
PINOUT DIAGRAM

SPECIAL FUNCTION

8 1

A 85 PORT
ADC PIN

SERIAL

TR+ O- 110

{ i
A

12C_SDA g PBO

N
|

RESET \_J/
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l.

10. Appendix B: FAQ of CuteDuino

Who design and manufacture CuteDuino?

Cytron Technologies design and manufacture CuteDuino (design inspired by DigiSpark).

2.

3.

Is CuteDuino compatible with Arduino?

Yes, CuteDuino is compatible with Arduino as you can utilize Arduino library and

Arduino IDE to write sketches and load into it. But it is not official Arduino main such as
Arduino UNO or Leonardo.

What is the difference between CuteDuino vs DigiSpark?
CuteDuino is inspired by DigiSpark.

CuteDuino utilize USB microB (Android phone cable) vs DigiSpark USB A type
connector.

CuteDuino arranges the pin in two roles at side to make it breadboard friendly.
CuteDuino has on-board Reset button, allowing board reset for program loading;
while DigiSpark does not have reset button, so every program loading require unplug
and plug into USB port.

With CuteDuino’s Reset button, it has one I/O pin lesser vs DigiSpark. CuteDuino has
only 5 I/O pins, from pin 0 to 4, there is no pin 5.

Do check the CuteDuino diagram in Appendix A.

4. CuteDuino vs Arduino UNO?

CuteDuino is using ATtiny85 vs Atmega328 on Arduino UNO. There are many difference

in this.

CuteDuino has only 8K memory (~6K after bootloader) vs 32K (~31.5K after
bootloader) on Arduino UNO.

CuteDuino has less 10 and peripherals vs Arduino UNO.

Most of commonly used library works on CuteDuino, but not all.

There is no hardware UART (Serial) nor hardware USB to UART converter on
CuteDuino, so you cannot utilize Serial Monitor on Arduino IDE. But CuteDuino can
always utilize software serial for UART communication and there is DigiUSB library
to offer serial monitor alike example.

5. Which version of Arduino IDE can program CuteDuino?

Yes!! Originally, DigiSpark uses modified version of Arduino IDE v1.5.8. But since

Arduino IDE v1.6.4 allow easy insert of 3rd party board via URLs, we have prepare the

data in URL and tutorial to get your Arduino IDE ready for CuteDuino. Don’t forget to
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10.

11.

install the USB driver.

What is the microcontroller used on CuteDuino?

Attiny85

How many digital pin on CuteDuino?

CuteDuino has 5 digital I/O pins, 0, 1, 2, 3, 4. Please refer to the CuteDuino pin diagram.
Please be caution when pin 3 and 4 as these two pins shared with USB and pin 3 is pull up
with 1.5K ohm resistor to 5V. Using these 2 pins might affect the intended function, and
USB program loading will most likely affected too.

How many Analog input (ADC) on CuteDuino?

e Two Analog inputs, pin 2 is A1 (ADC channel 1) while pin 4 is A2 (ADC channel 2).
Pin 4 (A2) is shared with USB pin, it might affect the program loading if ADC
voltage is too low or high.

e Pin 3 is also ADC input pin, but because it is pull-up to 5V via 1.5K ohm resistor, it is
not recommended to use as ADC input.

e Reset pin is another ADC input, but since is it configured as Reset pin, it is not

recommended as ADC input.

. How many PWM output on CuteDuino?

Three PWM pins, pin 0, 1 and 4 can be programmed to generate PWM output using
AnalogWrite() function. Pin 4 is shared with USB pin.

Can CuteDuino utilize UART, 12C or SPI communication?
e CuteDuino does not have hardware serial port (UART), but you can always use
software serial (#include <SoftwareSerial.h>) in your sketch.
e CuteDuino has I°C lines, pin 0 is data/SDA, pin 2 is clock/SCL.
e As for SPI, you will need to utilize USI (Universal Serial Interface).

Can CuteDuino use Serial.begin(9600) and send data to Arduino Serial Monitor?

Nop, you cannot utilize Serial.begin() or hardware serial as CuteDuino does not have
hardware serial port. Instead you can utilize softserial (#include <SoftwareSerial.h>) in

your sketch.

To send communicate with computer, CuteDuino does not have USB to UART converter
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12.

13.

14.

15.

16.

17.

so you can explore DigiUSB.

Is CuteDuino compatible with Gemma?

Hardware (circuit) are compatible, but the bootloader is not. So if you could reprogram

CuteDuino with Gemma bootloader, you get a Gemma. We have tutorial showing how to

do it.

Can I load Gemma bootloader into CuteDuino and use it as Gemma?

From hardware point of view, yes, you can and we have tutorial to do it. But from license

point of view, we are not sure :)

I cannot load program into CuteDuino, why?

Please check:

e Did you install the driver?
e Did you press reset button when Arduino IDE display
?

e Are there any components, sensors, LEDs, etc connected to pin 3 or 4? Please
remove it during program loading.

e Did you choose ‘cuteduino” under Tools -> Boards and Programmer?

e Did you use the modified Arduino IDE or install Cytron Arduino Board URL
correctly?

Any special limitation on CuteDuino vs Arduino UNO?

Of course. CuteDuino has ~6KB of memory only, limited 1O pins, ADC input, timers and
some of the library is not compatible with Arduino UNO. But do not under estimate the

capability of CuteDuino :)

What is the operating frequency on CuteDuino?

When it is connected to USB during program loading, it will calibrate with USB signal
and run at 16.5MHz. However, when it is power up without USB connection, the clock

speed is near to 16 MHz.

Where is the LED connected?
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The LED is connected to pin 1 of CuteDuino.
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