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Keyestudio MEGA 2560 PRO Development Board
(Black and Eco-friendly)
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1. Introduction

The mega 2560 control board, among the series of MCUs , is the most
popular since it has numerous pins.

However, a substantial number of pins don’ t meet the space demand of
DIY design. To tackle this issue, we roll out the Keyestudio MEGA 2560 PRO
development board. In fact, its use method is as same as the official mega

board, in addition to the different volume.

Its processor core is ATMEGA2560-16AU. In the meantime, it has 54 digital
input/output pins (of which 15 can be used as PWM outputs), 16 analog
inputs, 4 channel serial communication ports, a USB connection, 1 ICSP
header, and a reset button. And all ports are extended by pins with the
interval of 2.54mm.

What's more, you can burn the firmware for ATMEGA2560-16AU through the
built-in ICSP port. The firmware of this chip is burnt well before delivery, therefore,

you don’t need to burn the firmware.
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The power can be supplied through USB cable, port 5V, GND (DC5V) , as well
as Vin GND (DC 7-12V).

2. Specification

Microcontroller: ATMEGA2560-16AU

USB to serial chip: CH340G

Operating Voltage: 5V

Input Voltage (recommended):DC 7-12V
Digital I/O Pins: 54 (D0-D53)

PWM Digital I/0 Pins: 15(D2-D13 D44-D46)
Analog Input Pins: 16(A0-A15)

DC Current per /0 Pin: 20 mA

DC Current for 3.3V Pin: 50 mA

Flash Memory: 256 KB of which 8 KB used by bootloader
SRAM: 8 KB

EEPROM: 4 KB

Clock Speed: 16 MHz
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LED BUILTIN:D13

3. Pin Interfaces:

Analog Ports Digital Ports
(A0-A15) (D32-D47)

[ S
4

Reset Button

9 - Ly o I

e s = =« Digital Ports(D48-D53)
SO, X m)
AN '.",

D13 Indicator
Power Indicator(ON)
Serial Communication Indicators(TX RX)

Micro USB Port

USB to Serial Chip

ICSP Ports
(CH340G)

R
| |3| = |
e

=R
=115

ATMEGA2560 Chip
External Power Port «—

S W S A @8R B NE S’

GND «—| Serial Communication Port
SVPOrt | AREF and Rest Button Port

Digital Ports (D2-D31)
3.3V Port

External

1 Power | External input: DC 7-12V

Ports

2 | Ground |GND

DC 5V input/output voltage (supply power for
3 5V

control board when inputting 5V)
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4 3.3V Provide DC 3.3V output voltage
Analog reference. Used to set the external
5 AREF
reference voltage(0-5V)
Reset
Can be connected to press button, as same as
6 Button
reset button
Port
Serial
The default serial communication port,
communi
7 RX responds to DO(digital port), TX responds to
cation
D1 (digital port)
port
Have 54 digital input/output pins (of which 15
can be used as PWM outputs). These pins can
Digital
8 be configured as digital input pin to read the
Ports
logic value (0 or 1). Or used as digital output
pin to drive different modules like LED, relay,
etc.
Analog
9 16 analog pins (AO-A15)
Ports
ATMEGA
Each board has its own microcontroller,.
10 2560
The MCU of this board is ATMEGA2560-16AU.
(Microc
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ontroller)

the AVR, an Arduino micro-program header
consisting of MOSI, MISO, SCK, RESET, VCC, and
GND.
It is often called the SPI (serial peripheral interface)
11 | 1CSP Pin and can be considered an "extension" of the
output. In fact, slave the output devices to the SPI
bus host.

When connecting to PC, program the firmware to

ATMEGA2560-16AU.

L When D13 is high level, LED will be on; when it

12
Indicator |is low level, LED will be off
ON LED is on when control board is plugged in
13
Indicator | power, otherwise, it will be off
X
14 When Arduino board communicates via serial port
Indicator
and sends the message, TX led will flash
RX When Arduino board communicates via serial port
15
Indicator | and receive the message, RX led will flash.
Reset
16 Reset your control board
Button

Micro | Supply power for control board and upload
17
USB code

18 | USBto |CH340G, transform USB signals of computer to
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serial serial signals

chip

3. Specialized Functions of Some Pins:

Serial Communication Port(4-channel): Serial (DO corresponds to RX0, D1

is equivalent to TX0) , Serial1 (D19 corresponds RX1, D18 is equivalent to

TX1), Serial2 (D17 corresponds to RX2, D16 stands for TX2) and Serial3
(D15 stands for RX3, D14 corresponds to TX3) .

RX (D0) and TX (D1) are connected to the USB to serial chip of CH340G

® Serial Communication: DO (RX0) and D1 (TX1); Serial 1: D19 (RX1) and
D18 (TX1); Serial 2: D17 (RX2) and D16 (TX2); Serial 3: D15 (RX3) and D14
(TX3).

® PWM Pins (Pulse-Width Modulation): D2 to D13, and D44 to D46.

® External Interrupts: D2 (interrupt 0), D3 (interrupt 1), D18 (interrupt 5),
D19 (interrupt 4), D20 (interrupt 3), and D21 (interrupt 2).

® SPI communication: D53 (SS), D52 (SCK), D51 (MOSI), D50 (MISO).

® IIC communication: D20 (SDA); D21 (SCL).
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4. Windows System
4.1 Download Arduino IDE

When getting this control board, we need to install Arduino IDE

Enter the website https://www.arduino.cc/, and click >

PROFESSIONAL EDUCATION STORE

HARDWARE SOFTWARE CLouD DOCUMENTATION - COMMUNITY + BLOG ABOUT

Downloads

DOWNLOAD OPTIONS
Arduino IDE 1.8.13 Windows Win 7 and newer

Windows ziP file

The open-source Arduino Software (IDE) makes it easy to write code Windows app Win8.10r10 | Get 22 |
and upload it to the board. This software can be used with any
Arduino board.

Linux 32 bits
Linux 64 bits

Refer to the Getting Started page for Installation instructions. L i

Linux ARM 64 bits

SOURCE CODE Mac 0S X 10.10 or newer
Active development of the Arduino software is hosted by GitHub.
See the instructions for building the code. Latest release source
code archives are available here. The archives are PGP-signed so
they can be verified using this gpg key.

Release Notes Checksums (sha512)

You can select the latest version----- 1.8.13. Alternatively, the previous release is
your another choice.

In this project, we use 1.8.12 version.


https://www.arduino.cc/
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Previous Releases

Download the previous version of the current
release, the classic 1.0.x, or old beta releases.

DOWNLOAD OPTIONS

Previous Release (1.8.12)

Arduino 1.0.x
Arduino 1.5.x beta
Arduino 1.9.x beta

Click FIEVIOUS Rielease (1.5-12) to enter the new page. As shown below;

The Windows installer needs installing manually. Yet , the Windows zip file

for non admin install, a zip file of Arduino 1.8.12 version, can be directly

downloaded and installed.
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Previous |IDE Releases

ARDUINO 1.8.12

Arduingo IDE that can be used with any Arduino board, including the
Arduing ¥in and Arduino DUE. Refer to the Getting Started page for
Installation instructions.

See the release notes.

Windows installer
Windows 7P file for non admin install

Mac OS X 108 Mountain Lion or newer

Linux 32 bits
Linux 64 bits
Linux apm 32
Linux ArM 64

Source

4.2 Installing Driver

For this part, we need to install the driver of Arduino IDE

First, let’ s attach USB cable to computer. The driver can be installed
automatically if the PC system is Windows 10, however, you need to install
the driver manually if the PC system is other version.

The USB to serial chip of control board is CH340G, therefore, we will install
its driver(usb _ch341 3.1.2009.06).

10
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Click Computer----- Properties----- Device Manager, as shown below:

% Device Manager - O x
File Action View Help
e m Hml e

v % DESKTOP-PGHNBN?
i Audio inputs and outputs
@ Batteries
Computer
- Disk drives

5§ Display adapters
= DVD/CD-ROM drives

vy Human Interface Devices

“m |DE ATA/ATAP! controllers

=2 Keyboards

@ Mice and other pointing devices
[ Monitors

I? Network adapters

= Prnnt queues
I Processors
B Software devices

ij Sound, video and game controllers
&4 Storage controllers

i3 System devices

i Universal Serial Bus controllers

Click Bi UsBSerial gnd “Update Driver Program”

& Device Manager - O X
File Action View Help
¢ T B HE B EX®

v 8 DESKTOP-PGHNBN7
I Audic inputs and outputs
@ Batteries
@ Computer
- Disk drives
[ Display adapters
o DVD/CD-ROM drives
g Human Interface Devices
=3 |DE ATA/ATAPI controllers
E3 Keyboards
@ Mice and other pointing devices
[ Monitors
I Network adapters

~ E7 Other devices /
B4 USB2.0-Serial

= Print queue Update driver

[ Processors Disable device
E zoﬁ:wdare.:E Uninstall device
| Sound, vide
ﬁ’_g Storage cor Scan for hardware changes
i3 System dev =
§ Universal S¢ Froperbies

Jump into the following page and select “Browse my computer for driver

11



Ml
o

www.keyestudio.com

software”

B Update Drivers - USB2.0-Serial

How do you want to search for drivers?

—> Search automatically for drivers

Windows will search your computer for the best available driver and install it on
your device,

—» Browse my computer for drivers

Locate and install a driver manually. Fm—

Cancel

Search the usb ch341 3.1.2009.06 folder

12
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&« B Update Drivers - USB2.0-Serial

Browse for drivers on your computer

Search for drivers in this location:

| C\Users\AdministratoriDesktophusb_ch341_3.1.2009.06] w| | Browse..

Include subfolders

— Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in the
same category as the device,

C‘E HCE.I;

After the driver is installed, you need to click Close.

B Update Drivers - USB-SERIAL CH340 (COM3)

Windows has successfully updated your drivers
Windows has finished installing the drivers for this device:

USB-SERIAL CH340
o

13
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Click Computer----- Properties----- Device Manager, as shown below

&y Device Manager = O
File Action View Help

o= T HE B EX®

v % DESKTOP-PGHMBMT
| Audio inputs and outputs
) E Batteries
» B Computer
- Disk drives
& Display adapters
o DVD/CD-ROM drives
+ fg Human Interface Devices
=@ |DE ATASATAPI controllers
&2 Keyboards
@ Mice and other pointing devices
» [ Monitors
] Metwork adapters /
v Ports (COM & LPT)
ﬁ USE-SERIAL CH340 (COM1E)
» = Frint queues
[J Processors
B Software devices
i Sound, video and game controllers

+ & Storage controllers
§3 System devices
i Universal Serial Bus controllers

4.3 Arduino IDE Setting

Click®eEicon to pen Arduino IDE.
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&% sketch_apr03a | Arduino 1.8.12 - O pt
File Edit Sketch Tools Help

sketch_apr03a

wvoid setup() { ~
// put your setup code hers, to rum once:

1

void loop() |
J/ put your main code here, to run repeatedly:

Arduina Uno

When downloading the sketch to the board, you must select the correct
name of Arduino board that matches the board connected to your

computer. As shown below;
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&9 sketch jul15z | Arduino 1.8.12 = |m] X

Auto Format Ctrl+T

File Edit Sketch

5,
(v]+]

| L

Archive Sketch

sketch_jul15a Fix Encoding 8 Reload Boards Manager...
void setup({) f{ Manage Libraries... Ctrl+Shift+1 Arduino AVR. -Z.‘.c:ards
44 put your Serial Monitor Ctrl+Shift+M AT
1 Serial Plotter Ctrl+Shift+L Arduino Uno
WIFi101 / WiFININA Firmware Updater Ardting Dienilanove or Diccind s
/ Fu= 9= ] Board: "Arduin M Mega 2560 | T e
: ega or iviega Il Arduino Mega or Mega 2560 I
) Processor: "ATmega2560 (Mega 2560)" 1 Arduino Mega ADK
Port

Arduino Leonardo

Get Board Info Arduino Leonardo ETH

Programmer: "AVRISP mkll® 1 Arduino Micro
Arduino Esplora
Arduino Mini
Arduino Ethernet
Arduino Fio
Arduino BT

LilyPad Arduino USB
LilyPad Arduino

Burn Bootloader

Arduine Pro or Pro Mini
Arduino NG or older
Arduino Robot Contral
Arduino Robot Motor

Then select the correct COM port (you can see the corresponding COM

port after the driver is successfully installed).

16
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&y Device Manager
File Action View Help

o= T EHFE B RX:

-

v M DESKTOP-PGHMNBMT

» Oy Audio inputs and outputs
> E Batteries

> EH Computer

5w Disk drives

» [ Display adapters

- we DVD/CD-ROM drives

> g Mice and other pointing devices
» [ Monitors

Ports (COM & LPT)
ﬁ USE-SERIAL CH340 (COM1E)
> =l Frint queues
> D Processors
B Software devices
> W Sound, video and game contrellers
> & Storage controllers
» B3 System devices
i Universal Serial Bus controllers

Metwork adapters /
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vold setup()
[/ put your

void loop() {

// put your

€9 sketch_apri5a | Arduino 1.8.12
File Edit Sketch

sketch_apri5a :

{4

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter
WiFi101 / WiFININA Firmware Updater

Board: "Arduino Mega or Mega 2560"

Processor: "ATmega2560 (Mega 2560)"
| Port: "COM16" |

Get Board Info

Programmer: "AVRISP mkil"

Burn Bootloader

Arduine Mega or Me

Ctrl+T

Ctrl+Shiftel |
Cirl+Shift+M
Ctrl+Shift+L

: Serial ports

I'« COM16 |

COM1E

18
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@ sketch apri5a | Arduino 1.8.12 - O >
File Edit Sketch Tools Help

void loop() {
// put your main code here, to run repeatedly:

Arduino Mega or Mega 2560, ATmega2 I (Mega 2560) on COM1E

A- Used to verify whether there is any compiling mistakes or not.

B- Used to upload the sketch to your Arduino board.
C- Used to create shortcut window of a new sketch.
D- Used to directly open an example sketch.

E- Used to save the sketch.

F- Used to send the serial data received from board to the serial monitor.

19



£

www.keyestudio.com

5.4 Start A Program

Open the file to select Example, and click BASIC>BLINK, as shown below:

MNew

Open...

Open Recent
Sketchbook
Examples
Close

Save

Save As..

Page Setup
Print

Preferences

Quit

&8 sketch_apriSa | Arduino 1.8.1

it Sketch Tools Help

Ctrl+N
Ctrl+0

Ctrl+W
Ctrl+5
Cirl+Shift+5

Ctrl+Shift+P
Ctrl+P

Ctrl+Comma

Ctrl+Q

Arduino Meg

Built-in Examples

2 AnalogReadSenial

02.Digital BareMinimum

03.Analog 3

04.Communication DigitalReadSerial

05.Control Fade

06.Sensors ReadAnalogVoltage
07.Display

08.5trings >

09.USE ¥

10.StarterKit_BasicKit »

11.ArduinolSP »

Examples for any board

Adafruit BMP280 Library >
Adafruit Circuit Playground >
Adafruit TiCoServo >
Adafruit NeoPixel master 3

Adafruit PWM_Servo_Driver_Library master »

Adafruit SSD1306 S
Adafruit TFTLCD3-2 *
Bridge >
Ccsa1 H
DFRobot_ST7687S-master b
Dht11 H

Ds1302

20
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&2 Blink | Arduino 1.8.12 - O X
File Edit Sketch Tools Help

// the setup function runs once when you press reset or power the
wvoid setup() {

// initialize digital pin LED BUILTIN as an output.
IN, COUTPUT):

' H

pinMods (LED BUILT

1

// the loop function runs over and over again forewer

void loop() {

digitalWrite (LED BUILTIN, HIGH); /f turn the LED on (HIGH is t
delay (1000} ;7 // wait for a second
digitalWrite (LED BUIL {{ turn the LED off by making
delay (1000} ; // wait for a second

i v
£ >

Arduine Mega or Mega A & B COMIE

Set the correct COM port, and the corresponding board and COM port are

shown on the lower right of IDE.

21
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&2 Blink | Arduino 1.8.12 - O X
File Edit Sketch Tools Help

Blink
sy =
// the setup function runs once when you press reset or power the
wvoid setup() {
// initialize digital pin LED BUILTIN as an output.
pinMode (LED BUILTIN, CUTFUI):
}
// the loop function runs over and over again forewer
void loop() |
digi Write (LED BUILTIN, HIGH); /f turn the LED on (HIGH is t
delay (1000} ;7 // wait for a second
talWrite (LED BUILTIN, LOW): {{ turn the LED off by making
delay (1000} ; // wait for a second
i v
£ >

Arduine Mega or Meaga 2

CIick.to start compiling the program, and check errors.
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&2 Blink | Arduino 1.8.12 - O X

File Edit Sketch Tools Help

// the setup function runs once when you press reset or power the
wvoid setup() {

// initialize digital pin LED BUILTIN as an output.

pinMode (LED BUILTIN, CUTFUI):

// the loop function runs over and over again forewer
void loop() |
digitalWrite (LED BUILTIN, HIGH]: // turn the LED on {(HIGH is t

delay (1000} ;7 // wait for a second
digitalWrite (LED BUILTIN, LOW); {{ turn the LED off by making
delay (1000} ; // wait for a second

Arduine Mega or Mega : ATmega:

CIick.to upload the program

23
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&2 Blink | Arduino 1.8.12 - O X
File Edit Sketch Tools Help

// the setup function runs once when you press reset or power the
wvoid setup() {

// initialize digital pin LED BUILTIN as an output.

pinMode (LED BUILTIN, CUTFUI):

}
// the loop function runs over and over again forever
e

ite (LED BUILTIN, HIGH); /f turn the LED on (HIGH is t

// wait for a second
digitalWrite (LED BUILTIN, LOW); {{ turn the LED off by making
delay (1000} ; // wait for a second

Arduino Mega or Mega 2550 on COMIG

After the program is uploaded successfully, the onboard LED blinks.

Congratulation, you finish the first program.

5. MAC System
5.1 Install Arduino IDE on MAC System

The installation instruction is as same as the chapter 4.1, as shown below:



£

www.keyestudio.com

ARDUINO 1.8.12

Arduino IDE that can be used with any Arduing board, including the
Arduino Yan and Arduino DUE. Refer to the Getting Started page for
Installation instructions.

See the release notes.

Windows installer
Windows ziP file for non admin install /

Mac OS X 10.8 Mountain Lion or newer

Linux 32 bits
Linux s4 bits
Linux arm 32
Linux ARM 64

Source

5.2 Download the Driver of CH340

https://fs.keyestudio.com/CH340-MAC

5.3 How to Install the Driver of CH340

https://wiki.keyestudio.com/Download CH340 Driver on MAC System

5.4 Arduino IDE Setting

The setting method is as same as the chapter 4.3 except from COM port, as

shown below.

25
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@ Arduino File Edit Sketch  Tools Help

[ NON ] sketch_nov19a |

sketch_nov19a
void setupQ) {
// put your setup code here, to ri

}

void loop() {
// put your main code here, to ru

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter

WIiFi101 / WIFININA Firmware Updater
ArduBlock

Board: "Arduino Mega or Mega 2560"
Processor: "ATmega2560 (Mega 2560)"
Port: "/dev/cu.SLAB_USBtoUART"

Get Board Info

Programmer: "AVRISP mkll"
Burn Bootloader

/dev/cu.AODUNAG-B-JL_HSP

/dev/cu.Bluetooth-Incoming-
v [dev/cu.SLAB_USBtoUART

/dev/cu.usbserial-0001

26
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