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DATA SHEET 

 

 
1. Data Sheet Arduino Mega 2560 
 

 

Overview 

The Arduino Mega 2560 is a microcontroller board based on the ATmega2560 (datasheet). 

It has 54 digital input/output pins (of which 14 can be used as PWM outputs), 16 analog inputs, 4 

UARTs (hardware serial ports), a 16 MHz crystal oscillator, a USB connection, a power jack, an 

ICSP header, and a reset button. It contains everything needed to support the microcontroller; simply 

connect it to a computer with a USB cable or power it with a AC-to-DC adapter or battery to get 

started. The Mega is compatible with most shields designed for the Arduino Duemilanove or 

Diecimila. 

The Mega 2560 is an update to the Arduino Mega, which it replaces. 

Summary 

Microcontroller ATmega2560 

Operating Voltage 5V 

Input Voltage (recommended) 7-9V 

Input Voltage (limits) 6-20V 

Digital I/O Pins 54 (of which 14 provide PWM output) 

Analog Input Pins 16 

DC Current per I/O Pin 40 mA 

DC Current for 3.3V Pin 50 mA 

Flash Memory 256 KB ( 8 KB used by bootloader) 

SRAM 8 KB 

EEPROM 4 KB (ATmega328) 

Clock Speed 16 MHz 

Schematic & Reference Design 

EAGLE files: arduino-mega2560-reference-design.zip 

Schematic: arduino-mega2560-schematic.pdf 

Power 

 

http://www.atmel.com/dyn/resources/prod_documents/doc2549.PDF
http://arduino.cc/en/Main/ArduinoBoardMega
http://arduino.cc/en/uploads/Main/arduino-mega2560-reference-design.zip
http://arduino.cc/en/uploads/Main/arduino-mega2560-schematic.pdf
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The Arduino Mega can be powered via the USB connection or with an external power supply. The 

power source is selected automatically. 

 

External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battery. The 

adapter can be connected by plugging a 2.1mm center-positive plug into the board’s power jack. 

Leads from a battery can be inserted in the Gnd and Vin pin headers of the POWER connector. 

 

The board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V, 

however, the 5V pin may supply less than five volts and the board may be unstable. If using more 

than 12V, the voltage regulator may overheat and damage the board. The recommended range is 7 

to 12 volts. 

 

The Mega2560 differs from all preceding boards in that it does not use the FTDI USB-to-serial 

driver chip. Instead, it features the Atmega8U2 programmed as a USB-to-serial converter. 

The power pins are as follows: 

− VIN.  

The input voltage to the Arduino board when it’s using an external power source (as opposed to 5 

volts from the USB connection or other regulated power source). You can supply voltage through 

this pin, or, if supplying voltage via the power jack, access it through this pin. 

− 5V.  

The regulated power supply used to power the microcontroller and other components on the board. 

This can come either from VIN via an on-board regulator, or be supplied by USB or another 

regulated 5V supply. 

− 3V3.  

3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 Ma. 

− GND. Ground pins. 

 

Memory 

The ATmega2560 has 256 KB of flash memory for storing code (of which 8 KB is used for the 

bootloader), 8 KB of SRAM and 4 KB of EEPROM (which can be read and written with the 

EEPROM library). 

 

Input and Output 

Each of the 54 digital pins on the Mega can be used as an input or output, using pinMode(), 

digitalWrite(), and digitalRead() functions. They operate at 5 volts. Each pin can provide or receive 

a maximum of 40 mA and has an internal pull-up resistor (disconnected by default) of 20-50 kOhms. 

In addition, some pins have specialized functions: 

− Serial: 0 (RX) and 1 (TX); Serial 1: 19 (RX) and 18 (TX); Serial 2: 17 (RX) and 16 (TX); 

Serial 3: 15 (RX) and 14 (TX). Used to receive (RX) and transmit (TX) TTL serial data. Pins 

0 and 1 are also connected to the corresponding pins of the ATmega8U2 USB-to-TTL Serial 

chip. 

− External Interrupts: 2 (interrupt 0), 3 (interrupt 1), 18 (interrupt 5), 19 (interrupt 4), 20 

(interrupt 3), and 21 (interrupt 2). These pins can be configured to trigger an interrupt on a 

low value, a rising or falling edge, or a change in value. See the attachInterrupt() function for 

details. 

− PWM: 0 to 13. Provide 8-bit PWM output with the analogWrite() function. 

− SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (SS). These pins support SPI communication using 

the SPI library. The SPI pins are also broken out on the ICSP header, which is physically 

compatible with the Uno, Duemilanove and Diecimila. 

− LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH value, the 

LED is on, when the pin is LOW, it's off. 

− I2C: 20 (SDA) and 21 (SCL). Support I2C (TWI) communication using the Wire library 

http://www.arduino.cc/en/Reference/EEPROM
http://www.arduino.cc/en/Reference/EEPROM
http://arduino.cc/en/Reference/PinMode
http://arduino.cc/en/Reference/DigitalWrite
http://arduino.cc/en/Reference/DigitalRead
http://arduino.cc/en/Reference/AttachInterrupt
http://arduino.cc/en/Reference/AnalogWrite
http://arduino.cc/en/Reference/SPI
http://wiring.org.co/reference/libraries/Wire/index.html


93 
 

 
 

(documentation on the Wiring website). Note that these pins are not in the same location as the 

I2C pins on the Duemilanove or Diecimila. 

The Mega2560 has 16 analog inputs, each of which provide 10 bits of resolution (i.e. 1024 

different values). By default they measure from ground to 5 volts, though is it possible to change the 

upper end of their range using the AREF pin and analogReference() function. 

2. Ultrasonic Ranging Module HC - SR04 
 

 Ultrasonic ranging module HC - SR04 provides 2cm - 400cm non-contact measurement 

function, the ranging accuracy can reach to 3mm. The modules includes ultrasonic transmitters, 

receiver and control circuit. The basic principle of work: 

(1) Using IO trigger for at least 10us high level signal,  

(2) The Module automatically sends eight 40 kHz and detect whether there is a pulse signal back.  

(3) IF the signal back, through high level , time of high output IO duration is the time from sending 

ultrasonic to returning. 

Test distance = (high level time×velocity of sound (340M/S) / 2,  

 

Wire connecting direct as following: 

• 5V Supply  

• Trigger Pulse Input  

• Echo Pulse Output  

• 0V Ground  
 

Electric Parameter 

Working Voltage  DC 5 V 

Working Current  15mA 

Working Frequency  40Hz 

Max Range  4m 

Min Range  2cm 

MeasuringAngle  15 degree 

Trigger Input Signal  10uS TTL pulse 

Echo Output Signal  Input TTL lever signal and the range in proportion 

Dimension 45*20*15mm Dimension 45*20*15mm 

  

 
Timing diagram  

 

The Timing diagram is shown below. You only need to supply a short 10uS pulse to the trigger input to 

start the ranging, and then the module will send out an 8 cycle burst of ultrasound at 40 kHz and 

raise its echo. The Echo is a distance object that is pulse width and the range in proportion .You 

can calculate the range through the time interval between sending trigger signal and receiving 
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echo signal. Formula: uS / 58 = centimeters or uS / 148 =inch; or: the range = high level time * 

velocity (340M/S) / 2; we suggest to use over 60ms measurement cycle, in order to prevent 

trigger signal to the echo signal. 

 
Attention:  

• The module is not suggested to connect directly to electric, if connected electric, the GND 

terminal should be connected the module first, otherwise, it will affect the normal work of 

the module.  

• When tested objects, the range of area is not less than 0.5 square meters and the plane 

requests as smooth as possible, otherwise, it will affect the results of measuring. 

 

3.  Clock (RTC) DS3231 

The DS3231 is a low-cost, extremely accurate I2C realtime clock (RTC) with an integrated 

temperaturecompensated crystal oscillator (TCXO) and crystal. The device incorporates a battery 

input, and maintains accurate timekeeping when main power to the device is interrupted. The 

integration of the crystal resonator enhances the long-term accuracy of the device as well as reduces 

the piece-part count in a manufacturing line. The DS3231 is available in commercial and industrial 

temperature ranges, and is offered in a 16-pin, 300-mil SO package. The RTC maintains seconds, 

minutes, hours, day, date, month, and year information. The date at the end of the month is 

automatically adjusted for months with fewer than 31 days, including corrections for leap year. The 

clock operates in either the 24-hour or 12-hour format with an AM/PM indicator. Two programmable 

time-ofday alarms and a programmable square-wave output are provided. Address and data are 

transferred serially through an I2C bidirectional bus. A precision temperature-compensated voltage 

reference and comparator circuit monitors the status of VCC to detect power failures, to provide a 

reset output, and to automatically switch to the backup supply when necessary. Additionally, the 

RST pin is monitored as a pushbutton input for generating a reset externally. 

Features  

♦ Accuracy ±2ppm from 0°C to +40°C  

♦ Accuracy ±3.5ppm from -40°C to +85°C  

♦ Battery Backup Input for Continuous Timekeeping  

♦ Operating Temperature Ranges Commercial: 0°C to +70°C Industrial: -40°C to +85°C  

♦ Low-Power Consumption  

♦ Real-Time Clock Counts Seconds, Minutes, Hours, Day, Date, Month, and Year with Leap Year 

Compensation Valid Up to 2100  

♦Two Time-of-Day Alarms  

♦ Programmable Square-Wave Output  

♦ Fast (400kHz) I2C Interface  

♦ 3.3V Operation  

♦ Digital Temp Sensor Output: ±3°C Accuracy  

♦ Register for Aging Trim  

♦ RST Input/Output  

4.  Capacitive Soil Moisture 
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4.  DHT 22 
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