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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.

Schematic & Reference Design

EAGLE files: arduino-mega2560-reference-design.zip
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Schematic: arduino-mega2560-schematic.pdf
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Microcontroller ATmega2560
Operating Voltage 5V

Input Voltage (recommended) 7-12V

Input Voltage (limits) 6-20V

Digital I/O Pins

54 (of which 14 provide PWM output)

Analog Input Pins

16

DC Current per I/0O Pin

40 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
Power

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 ofthe 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.
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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, accessit
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. A 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 theEEPROM 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 theATmega8U2 USB-
to-TTL Serial chip.

e 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
changein value. See the attachInterrupt() function for details.

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

e 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
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http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FReference%2FAttachInterrupt&sa=D&sntz=1&usg=AFQjCNGorv155Wh6Oam5QBDeSkjhGcoQVg
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FReference%2FAnalogWrite&sa=D&sntz=1&usg=AFQjCNEHHqYhHKEKn_Nbi3OXaMt0NZuPRQ
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FReference%2FSPI&sa=D&sntz=1&usg=AFQjCNEbvxC058h4VzvBZikxYLKgSwkywg
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FReference%2FSPI&sa=D&sntz=1&usg=AFQjCNEbvxC058h4VzvBZikxYLKgSwkywg
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value, the LED is on, when the pin is LOW, it's off.

e [2C: 20 (SDA) and 21 (SCL). Support 12C (TWI) communication using the Wire
library (documentation on the Wiring website). Note that these pins are not in
thesame location as the I2.C pins on the Duemilanove or Diecimila.

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

There are a couple of other pins on the board:

® AREF. Reference voltage for the analog inputs. Used with analogReference().

® Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset
button to shields which block the one on the board.

Communication

The Arduino Mega2560 has a number of facilities for communicating with a
computer, another Arduino, or other microcontrollers. The ATmega2560
provides four hardware UARTs for TTL (5V) serial communication. An
ATmega8U?2 on the board channels one of these

over USB and provides a virtual com port to software on the computer
(Windows machines will need a .inf file, but OSX and Linux machines will
recoghize the board as a COM port automatically. The Arduino software
includes a serial monitor which allows simple textual data to be sent to and
from the board. The RX and TX LEDs on the board will flash when data is
being transmitted via the ATmega8U2 chip and USB connection to the
computer (butnot for serial communication on pins 0 and 1).

A SoftwareSerial library allows for serial communication on any of

the Mega2560's digitalpins.

The ATmega2560 also supports 12C (TWI) and SPI communication. The
Arduino software includes a Wire library to simplify use of the I2C bus; see
the documentation on_the Wiring website for details. For SPI
communication, use the SPI library.

Programming

The Arduino Mega can be programmed with the Arduino software
(download). For details, see the reference and tutorials.

The ATmega2560 on the Arduino Mega comes preburned with a
bootloader that allowsyou to upload new code to it without the use
of an external hardware programmer. It
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http://www.google.com/url?q=http%3A%2F%2Fwiring.org.co%2Freference%2Flibraries%2FWire%2Findex.html&sa=D&sntz=1&usg=AFQjCNEo2UmbI2CoqNU5n78WfRqBqVE9nw
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FReference%2FAnalogReference&sa=D&sntz=1&usg=AFQjCNEMhKTO3Bd1Ls4OomVPa3rImnN0og
http://www.google.com/url?q=http%3A%2F%2Fwww.arduino.cc%2Fen%2FReference%2FSoftwareSerial&sa=D&sntz=1&usg=AFQjCNEYlvmtSHOoYxE3IQ2FAJkgSXrtOg
http://www.google.com/url?q=http%3A%2F%2Fwww.arduino.cc%2Fen%2FReference%2FSoftwareSerial&sa=D&sntz=1&usg=AFQjCNEYlvmtSHOoYxE3IQ2FAJkgSXrtOg
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http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FReference%2FSPI&sa=D&sntz=1&usg=AFQjCNEbvxC058h4VzvBZikxYLKgSwkywg
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FMain%2FSoftware&sa=D&sntz=1&usg=AFQjCNHWee2ER8NChtqAb_cHNGipk_iaEQ
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FReference%2FHomePage&sa=D&sntz=1&usg=AFQjCNEx4dZ_EY61dEC539MhVMOoCBnHeQ
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FTutorial%2FHomePage&sa=D&sntz=1&usg=AFQjCNHkINp3saLnDNCfcrmAk3MjaiDngg
http://www.google.com/url?q=http%3A%2F%2Farduino.cc%2Fen%2FTutorial%2FBootloader&sa=D&sntz=1&usg=AFQjCNF7N1BBoJyxvIDuMofK56Zv-P5RLA

communicates using the original STK500 protocol (reference, C header

files). You can also bypass the bootloader and program the microcontroller
through the ICSP (In-Circuit Serial Programming) header; see these
instructions for details.

Automatic (Software) Reset

Rather then requiring a physical press of the reset button before an

upload, the Arduino Mega2560 is designed in a way that allows it to be
reset by software running on a connected computer. One of the hardware
flow control lines (DTR) of the ATmega8U2 is connected to the reset line of
the ATmega2560 via a 100 nanofarad capacitor. When this line is asserted
(taken low), the reset line drops long enough to reset the chip. The
Arduinosoftware uses this capability to allow you to upload code by simply
pressing the upload button in the Arduino environment. This means that
the bootloader can have a shorter timeout, as the lowering of DTR can be
well-coordinated with the start of the upload.

This setup has other implications. When the Mega2560 is connected to
either a computer running Mac OS X or Linux, it resets each time a
connection is made to it from software (via USB). For the following half-
second or so, the bootloader is running on the Mega2560. Whileit is
programmed to ignore malformed data (i.e. anything besides an upload

of new code),

it will intercept the first few bytes of data sent to the board after a
connection is opened. If a sketch running on the board receives one-

time configuration or other data when it first starts, make sure that the
software with which it communicates waits a second afteropening the
connection and before sending this data.

The Mega2560 contains a trace that can be cut to disable the auto-reset.
The pads on eitherside of the trace can be soldered together to re-enable
it. It's labeled "RESET-EN". You may also be able to disable the auto-reset
by connecting a 110 ohm resistor from 5V to the reset line; see this forum
thread for details.

USB Overcurrent Protection

The Arduino Mega2560 has a resettable polyfuse that protects
your computer's USB ports from shorts and overcurrent. Although
most computers provide their own internal

protection, the fuse provides an extra layer of protection. If more than
500 mA is applied tothe USB port, the fuse will automatically break the
connection until the short or overload is removed.

Physical Characteristics and ShieldCompatibility
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The maximum length and width of the Mega2560 PCB are 4 and 2.1 inches respectively, with
the USB connector and power jack extending beyond the former dimension. Three screw holes
allow the board to be attached to a surface or case. Note that the distance between digital
pins 7 and 8 is 160 mil (0.16"), not an even multiple of the 100 mil spacing of the other pins.

*»

The Mega2560 is designed to be compatible with most shields designed for the Uno, Diecimila or Duemilanove. Digital
pins 0 to 13 (and the adjacent AREF and GND pins), analog inputs 0 to 5, the power header, and ICSP header are all in
equivalent locations. Further the main UART (serial port) is located on the same pins (0 and 1), as are external
interrupts 0 and 1 (pins 2 and 3 respectively). SPI is available through the ICSP header on both the Mega2560 and
Duemilanove / Diecimila. Please note that I2C is not located on the same pins on the Mega (20 and 21) as the
Duemilanove / Diecimila (analog inputs 4 and 5)
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Product Overview

The Arduino Nano is a small, complete, and breadboard-friendly board
based on the ATmega328 (Arduino Nano 3.0) or ATmegal68 (Arduino
Nano 2.x). It has more or less the same functionality of the Arduino
Duemilanove, but in a different package. It lacks only a DC power jack, and
works with a Mini-B USB cable instead of a standard one. The Nano was
designed and is being produced by Gravitech.

Technical
Specifications

it Page 7

Page 2



Technical Specification

H.

Arduino Nano 3.0 (ATmega328): schematic, Eagle files.

Arduino Nano 2.3 (ATmegal68): manual (pdf), Eagle files. Note: since the
free version of Eagle does not handle more than 2 layers, and this
version of the Nano is 4 layers, it is published here unrouted, so users
can open and use it in the free version of Eagle.

Microcontroller

Operating Voltage
(logic level)

Input Voltage
(recommended)

Input Voltage (limits)
Digital I/O Pins

Analog Input Pins
DC Current per /O Pin

Flash Memory

SRAM

EEPROM
Clock Speed
Dimensions

Summar

Atmel ATmegal68 or ATmega328
5V

7-12V

6-20 V
14 (of which 6 provide PWM output)

8

40 mA

16 KB (ATmegal68) or 32 KB (ATmega328) of which 2 KB used
by bootloader

1 KB (ATmegal68) or 2 KB (ATmega328)

512 bytes (ATmegal68) or 1 KB (ATmega328)
16 MHz
0.73"x 1.70"
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http://arduino.cc/en/uploads/Main/ArduinoNano30Schematic.pdf
http://arduino.cc/en/uploads/Main/ArduinoNano30Eagle.zip
http://arduino.cc/en/uploads/Main/ArduinoNanoManual23.pdf
http://gravitech.us/Arduino/Arduino_Nano_V2_3_Eagle.zip

Power

The Arduino Nano can be powered via the Mini-B USB connection, 6-20V unregulated
external power supply (pin 30), or 5V regulated external power supply (pin 27). The power
source is automatically selected to the highest voltage source.

The FTDI FT232RL chip on the Nano is only powered if the board is being powered over
USB. As a result, when running on external (non-USB) power, the 3.3V output (which is
supplied by the FTDI chip) is not available and the RX and TX LEDs will flicker if digital pins
0 or 1 are high.

The ATmegal68 has 16 KB of flash memory for storing code (of which 2 KB is used for the
bootloader); the ATmega328 has 32 KB, (also with 2 KB used for the bootloader). The
ATmegal68 has 1 KB of SRAM and 512 bytes of EEPROM (which can be read and written
with the EEPROM library); the ATmega328 has 2 KB of SRAM and 1 KB of EEPROM.

Input and Output

Each of the 14 digital pins on the Nano 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:

e Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL serial data. These pins are
connected to the corresponding pins of the FTDI USB-to-TTL Serial chip.

e External Interrupts: 2 and 3. 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.

e PWM:3,5,6,9, 10, and 11. Provide 8-bit PIWM output with the analogWrite() function.

e SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI communication, which,
although provided by the underlying hardware, is not currently included in the Arduino language.

* 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.

The Nano has 8 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 analogReference() function. Additionally,
some pins have specialized functionality:

. 1’c:a (SDA) and 5 (SCL). Support 1’C (TWI) communication using the Wire library (documentation on
the Wiring website).

There are a couple of other pins on the board:

e  AREF. Reference voltage for the analog inputs. Used with analogReference().

*  Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset button to
shields which block the one on the board.

See also the mapping between Arduino pins and ATmegal68 ports.
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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/AnalogReference
http://wiring.org.co/reference/libraries/Wire/index.html
http://arduino.cc/en/Reference/AnalogReference
http://arduino.cc/en/Hacking/PinMapping168

Communication

The Arduino Nano has a number of facilities for communicating with a computer, another
Arduino, or other microcontrollers. The ATmegal68 and ATmega328 provide UART TTL (5V)
serial communication, which is available on digital pins 0 (RX) and 1 (TX). An FTDI FT232RL
on the board channels this serial communication over USB and the FTDI drivers (included with
the Arduino software) provide a virtual com port to software on the computer. The Arduino
software includes a serial monitor which allows simple textual data to be sent to and from the
Arduino board. The RX and TX LEDs on the board will flash when data is being transmitted via
the FTDI chip and USB connection to the computer (but not for serial communication on pins
0 and 1).

A SoftwareSerial library allows for serial communication on any of the Nano's digital pins.

The ATmegal68 and ATmega328 also support I12C (TWI) and SPI communication. The
Arduino software includes a Wire library to simplify use of the 12C bus; see the
documentation for details. To use the SPI communication, please see the ATmegal68
or_ ATmega328 datasheet.

Programminc

The Arduino Nano can be programmed with the Arduino software (download). Select "Arduino
Diecimila, Duemilanove, or Nano w/ ATmegal68" or "Arduino Duemilanove or Nano w/
ATmega328" from the Tools > Board menu (according to the microcontroller on your board).
For details, see the reference and tutorials.

The ATmegal68 or ATmega328 on the Arduino Nano comes preburned with a bootloader
that allows you to upload new code to it without the use of an external hardware
programmer. It communicates using the original STK500 protocol (reference, C header files).

You can also bypass the bootloader and program the microcontroller through the
ICSP (In-Circuit Serial Programming) header; see these instructions for details.

Automatic (Software) Reset

Rather then requiring a physical press of the reset button before an upload, the Arduino Nano
is designed in a way that allows it to be reset by software running on a connected computer.
One of the hardware flow control lines (DTR) of the FT232RL is connected to the reset line of
the ATmegal68 or ATmega328 via a 100 nanofarad capacitor. When this line is asserted
(taken low), the reset line drops long enough to reset the chip. The Arduino software uses
this capability to allow you to upload code by simply pressing the upload button in the
Arduino environment. This means that the bootloader can have a shorter timeout, as the
lowering of DTR can be well-coordinated with the start of the upload.

This setup has other implications. When the Nano is connected to either a computer running
Mac OS X or Linux, it resets each time a connection is made to it from software (via USB). For
the following half-second or so, the bootloader is running on the Nano. While it is programmed
to ignore malformed data (i.e. anything besides an upload of new code), it will intercept the
first few bytes of data sent to the board after a connection is opened. If a sketch running on
the board receives one-time configuration or other data when it first starts, make sure that
the software with which it communicates waits a second after opening the connection and
before sending this data.
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http://www.ftdichip.com/Drivers/VCP.htm
http://www.arduino.cc/en/Reference/SoftwareSerial
http://arduino.cc/en/Reference/Wire
http://arduino.cc/en/Main/Software
http://arduino.cc/en/Reference/HomePage
http://arduino.cc/en/Tutorial/HomePage
http://arduino.cc/en/Tutorial/Bootloader
http://arduino.cc/en/Tutorial/Bootloader
http://www.atmel.com/dyn/resources/prod_documents/doc2525.pdf
http://www.atmel.com/dyn/resources/prod_documents/avr061.zip
http://arduino.cc/en/Hacking/Programmer

How to use Arduino

Arduino can sense the environment by receiving input from a variety of sensors and can affect its
surroundings by controlling lights, motors, and other actuators. The microcontroller on the board is
programmed using the Arduino programming language (based on Wiring) and the Arduino development
environment (based on Processing). Arduino projects can be stand-alone or they can communicate with
software on running on a computer (e.g. Flash, Processing, MaxMSP).

Arduino is a cross-platoform program. You’ll have to follow different instructions for your personal OS.
Check on the Arduino site for the latest instructions. http://arduino.cc/en/Guide/HomePage

Linux Install Windows Install Mac Install

Once you have downloaded/unzipped the arduino IDE, you’ll need to install the FTDI Drivers to let your PC
talk to the board. First Plug the Arduino to your PC via USB cable.

Blink led

Now you’re actually ready to “burn” your B bunk | Arduino 0017 i
first program on the arduino board. To
select “blink led”, the physical translation of ®@ [ (2] (2] &

the well known programming “hello world”,

select int ladPin ® 1% LX) Cormmot
I'he etup() met | rwr 0 when the ketch tart

id setup() (

File>Sketchbook> e AL S AR SIS s e
Arduino-0017>Examples> j LR
Digital>Blink

long the Arduin ha power

void loop ()
{
ligitalWrite (ledPin, HIGH); et the LED on

Once you have your skecth

7 . lelay(1000) ¢ TR
you’ll see something very close O v, ki et h
to the screenshot on the right. 1014y (1000) : it tor

) v

< >

In Tools>Board select Arduino
NANO and with the AtMEGA you’re
using (probably 328)

Now you have to go to
Tools>SerialPort

and select the right serial port, the
one arduino is attached to.

T~

N

1

v
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http://arduino.cc/en/Reference/HomePage
http://wiring.org.co/
http://www.processing.org/
http://arduino.cc/en/Guide/HomePage
http://arduino.cc/en/Guide/HomePage

° Done compiling

Press Lompile button
(to check for errors)
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Terms & Conditions

1. Warranties

1.1 The producer warrants that its products will conform to the Specifications. This warranty lasts for one (1) years from the date of
the sale. The producer shall not be liable for any defects that are caused by neglect, misuse or mistreatment by the Customer,
including improper installation or testing, or for any products that have been altered or modified in any way by a Customer. Moreover,
The producer shall not be liable for any defects that result from Customer's design, specifications or instructions for such products.
Testing and other quality control techniques are used to the extent the producer deems necessary.

1.2 If any products fail to conform to the warranty set forth above, the producer's sole liability shall be to replace such products. The
producer's liability shall be limited to products that are determined by the producer not to conform to such warranty. If the producer
elects to replace such products, the producer shall have a reasonable time to replacements. Replaced products shall be warranted for a
new full warranty period.

1.3 EXCEPT AS SET FORTH ABOVE, PRODUCTS ARE PROVIDED "AS IS" AND "WITH ALL FAULTS." THE PRODUCER DISCLAIMS ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, REGARDING PRODUCTS, INCLUDING BUT NOT LIMITED TO, ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE

1.4 Customer agrees that prior to using any systems that include the producer products, Customer will test such systems and the
functionality of the products as used in such systems. The producer may provide technical, applications or design advice, quality
characterization, reliability data or other services. Customer acknowledges and agrees that providing these services shall not expand
or otherwise alter the producer's warranties, as set forth above, and no additional obligations or liabilities shall arise from the
producer providing such services.

1.5 The Arduino products are not authorized for use in safety-critical applications where a failure of the product would reasonably
be expected to cause severe personal injury or death. Safety-Critical Applications include, without limitation, life support devices and
systems, equipment or systems for the operation of nuclear facilities and weapons systems. Arduino products are neither designed
nor intended for use in military or aerospace applications or environments and for automotive applications or environment.
Customer acknowledges and agrees that any such use of Arduino products which is solely at the Customer's risk, and that Customer
is solely responsible for compliance with all legal and regulatory requirements in connection with such use.

1.6 Customer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related
requirements concerning its products and any use of Arduino products in Customer's applications, notwithstanding any
applications- related information or support that may be provided by the producer.

2. Indemnification

The Customer acknowledges and agrees to defend, indemnify and hold harmless the producer from and against any and all third-party losses,
damages, liabilities and expenses it incurs to the extent directly caused by: (i) an actual breach by a Customer of the representation and
warranties made under this terms and conditions or (ii) the gross negligence or willful misconduct by the Customer.

3. Consequential Damages Waiver

In no event the producer shall be liable to the Customer or any third parties for any special, collateral, indirect, punitive, incidental,
consequential or exemplary damages in connection with or arising out of the products provided hereunder, regardless of whether the
producer has been advised of the possibility of such damages. This section will survive the termination of the warranty period.

4. Changes to specifications

The producer may make changes to specifications and product descriptions at any time, without notice. The Customer must not rely on
the absence or characteristics of any features or instructions marked "reserved" or "undefined." The producer reserves these for future
definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them. The
product information on the Web Site or Materials is subject to change without notice. Do not finalize a design with this information.
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Ultrasonic Ranging Module HC - SR04

Product features:

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 10 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 10 duration
is the time from sending ultrasonic to returning.
Test distance = (high level timexvelocity of sound (340M/S) / 2,

Wire connecting direct as following:

5V Supply

Trigger Pulse
Input Echo Pulse
Output OV Ground

Electric Parameter

Working Voltage DC5V

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



mailto:services@elecfreaks.com

Vce Trig Echo GND

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 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.

Mius-TTL Timing Diagram

Trigger Input |
to Modul=

3 Cycle Sonic Burst
froms Moduls - |

Echo Fulse Cutput
ta User Tumesing Curcust

Input TTL lever
signal with & range
in propcﬂ;nn




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.

www.Ele
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The SX1278 transceivers feature the LoRaTM long range modem that provides ultra-long
range spread spectrum communication and high interference immunity whilst minimising current
consumption. Using Semtech’s patented LoORaTM modulation technique SX1278 can achieve a

sensitivity of over -148dBm using a low cost crystal and bill of materials.

The high sensitivity combined with the integrated +20 dBm power amplifier yields
industry leading link budget making it optimal for any application requiring range or robustness.
LoRaTM also provides significant advantages in both blocking and selectivity over conventional
modulation techniques, solving the traditional design compromise between range, interference

immunity and energy consumption.

These devices also support high performance (G)FSK modes for systems including
WMBUus, IEEE802.15.4g. The SX1278 deliver exceptional phase noise, selectivity, receiver

linearity and I1P3 for significantly lower current consumption than competing devices.
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FEATURES:

e LoRa Modem

e Operating Voltage: 3.3V

e Operating Frequency: 433Mhz

e Half-Duplex SPI communication

e Modulation Technique FSK, GFSK, MSK, GMSK, LORA
e Packet size: 256 bytes

e Sensitivity: -148db

FUNCTIONAL DESCRIPTION:

,  This section gives a high-level overview of the functionality of the SX1276/77/78/79
low-power, highly integrated transceiver. The following figure shows a simplified block
diagram of the SX1276/77/78/79

ﬁ|--—--|

XTA XT8 VBAT ANA VBATDIG VBAT RF VR_ANA VR DIG

e SX1276/77/78/79 is a half-duplex, low-IF transceiver. Here the received RF signal is first
amplified by the LNA. The LNA inputs are single ended to minimize the external BoM
and for ease of design. Following the LNA inputs, the conversion to differential is made
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to improve the second order linearity and harmonic rejection. The signal is then down-
converted to in-phase and quadrature (I&Q) components at the intermediate frequency
(IF) by the mixer stage. A pair of sigma delta ADCs then perform data conversion, with
all subsequent signal processing and demodulation performed in the digital domain. The
digital state machine also controls the automatic frequency correction (AFC), received
signal strength indicator (RSSI) and automatic gain control (AGC). It also features the
higher-level packet and protocol level functionality of the top level sequencer (TLS),

only available with traditional FSK and OOK modulation schemes.

The frequency synthesizers generate the local oscillator (LO) frequency for both
receiver and transmitter, one covering the lower UHF bands (up to 525 MHz), and the
other one covering the upper UHF bands (from 779 MHZz). The PLLs are optimized for
user-transparent low lock time and fast auto-calibrating operation. In transmission,
frequency modulation is performed digitally within the PLL bandwidth. The PLL also
features optional pre-filtering of the bit stream to improve spectral purity.
SX1276/77/78/79 feature three distinct RF power amplifiers. Two of those, connected to
RFO_LF and RFO_HF, can deliver up to +14 dBm, are unregulated for high power
efficiency and can be connected directly to their respective RF receiver inputs via a pair
of passive components to form a single antenna port high efficiency transceiver. The third
PA, connected to the PA_BOOST pin and can deliver up to +20 dBm via a dedicated
matching network. Unlike the high efficiency PAs, this high-stability PA covers all
frequency bands that the frequency synthesizer addresses.SX1276/77/78/79 also include
two timing references, an RC oscillator and a 32 MHz crystal oscillator.

All major parameters of the RF front end and digital state machine are fully configurable via
an SPI interface which gives access to SX1276/77/78/79’s configuration registers.

This includes a mode auto sequencer that oversees the transition and calibration of

the SX1276/77/78/79 between intermediate modes of operation in the fastest time
possible. The SX1276/77/78/79 are equipped with both standard FSK and long range
spread spectrum (LoRaTM) modems. Depending upon the mode selected either
conventional OOK or FSK modulation may be employed or the LoRaTM spread

spectrum modem.
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WORKING PRINCIPLE:

» The LoRa SX1278 works with SPI communication protocol so it can be used with any
microcontroller that supports SPI. It is mandatory to use an Ariel (antenna) along with the
module else it might damage the module permanently. The module should be powered only

with 3.3V and the SPI line can be connected to uP/uC as shown in the image below.

\-'_c%c*
MK2
P1 e i grLTENNAz

= GND  Dro2 {8 N
Q 15
=| 3 §MIso  DIO1 123
G| 2 3 MOSI  DIOO
1K o] SCK 3.3V
3 NSS DIO4 34
= RESET  DIO3 |35

DIOS GND f3

GND ANT

i

P2
N IMCU - /0 pins

» To communicate with the module some standard libraries are also available for
Arduino like LoRa by Sandeep and other platforms. The module comes in a surface
mount style package hence care should be taken while soldering. It is also a common
practice to solder wires and pins with the module to use it as through hole module.
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PIN FUNCTION:
Pin NO |Pin Name Description
1,2,9,16 | Ground Ground pin of the Module
3 3.3V Input Supply voltage
4 Reset Resets the Module
5 DIOO0 Digital /O -0
6 DIO1 Digital 1/0 — 1
7 DIO2 Digital 1/0 — 2
8 DIO3 Digital /0 —3
10 DI04 Digital 1/0 -4
11 DIO5 Digital 1/0 — 5
12 SCK SPI — Clock Input
13 MISO SPI — Data Out
14 MOSI SPI —Data In
15 NSS SPI — Chip Select

APPLICATIONS:

loT Applications

* Home and Building Automation

» Long range communication

* Mesh or star topology networks

* Industrial monitoring and control

DIMENSION:
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Robot Perahu Pengumpul Sampah di Permukaan Air




Lampiran pada thingspeak ketika mengukur jarak




(

- -

a9

%
8%
0%
LI

L
1%
4%
0%
4%

LI
4%
4%
44
4 n
LI}
44
4%
4%
44
4%

Kpstf : O
Kpstf : 0
Kpstf : 0
Kpstt : 0
Kpstf : 0
Kpstf : O
Kpstf : 0
Kpstf : 0
Kpatf : 0
Kpstf : 0

Kpstf : 0

0

Indkt : 0
0

.

Indkf ¢ O
Indkf : O
Indkf : O
Indkf : O
Indkf : O
Indkf : 0O
Indkf : O
Indkf : 0O
Indkf

Indkf :

0

Infr : 0
0

] ©com

RINTY T U
Infr : 0
Infr : O
Infr
Infr : 0
Infr : O
Infr : O
Infr
Infr : 0
Infr : O

{
- @ LT I R
- (S-S S S b S S v - v v v i i 4
- T B e
- L T I )
oo bOOPOODOOOOOOCO0O0O
- - E ‘T. ” L " " - " - - " " " " - -“" -
o (MM W N e e e
g MMMttMtthttthm
g8 Gégaloaadadbaca
Al popooocoooeccovos
- == = W. LI 1) LU L R L I L LR L L LA L R L L L 1)
TP i BB - m R R
$3% FRiRdagiadadiiis
mmm f [ - -
— POPOPOOCOORORO OO0

ooco m _v.-c.::o.oovooovo.o.-.-..o-
B Blbosgugoayaoypaes

TH | ° mwunu.mmmm.m.mrnmmm.

oo 5 bk |

- :

-

Lampiran serial monitor ketika menguji sensor ultrasonik pada
™

bak sampah



© oan - 0 x
e
4 - " 5
nfr : 0 Indkf : 0 Kpatf : 0 45 & 54 & (
nfr : 0 Indkf : 0 Kpatf : O 45 58 54 % (
nfr : 0 Indkf : 0 Kpstf : 0 45 & 54 » (
nfr : O Indkt : © Kpatf : 0 45 % 54 % t
nfr : 0 Indkf : 0 Kpstf : 0 45 & 54 5 (
nfr : O Indkf : O Kpatf : 0 45 & 54 {
nfr : 0 Indkf : O Kpsatf : 0 45 N 54 6 {
nfr : 0 Indkf : 0 Kpstf : 0 45 & 54 % (
nfr : 0 Indkf : © Kpatf : 0 45 % 54 6 (
nfr : 0 Indkf : © Kpstf : 0 45 & 54 % t
nfr : 0 Indkf : O Kpatf : 0 45 & 54 % ]
nfr : 0 Indkf : © Kpatf : 0 45 & 54 5 t
nfr : 0 Indkf : 0O Kpstf : O 45 3 54 % t
nfr : 0 Indkf : O Kpstf : 0 45 & 54 & (
: *
© coms S
-
T haKT T v KpETT T U ys v WY
Infr : 0 Indkf : 0 Epstf : 0 G938 83 &
Infr : 0 Indkf : 0 Kpstf : 0 83 % %0 &
Infr : 0 Indkf : 0 Kpstf : 0 89 % 90 %
Infr : O Indkf : O Kpstf : O ST & 90 &
Infr : 0 Indkf : 0 Kpstf : O 100 8 90 &
Infr : 0 indkf : 0 Kpatf : 0 100 8 90 &
Infr : 0 Indkf : O Kpstf : 0 100 8 90 %
Infr : 0 Indkf : 0 Kpstf : 0 1008 %0 %
Infr : 0 Indkf : O Kpatf : 0 100 & 90 %
Infr : 0 Indkf : 0 Kpstf : 0 1008 SO &
Infr : 0 Indkf : 0 Kpstf : 0 100 &8 90 %
Infr : O Indkf : 0 Kpstf : 0 100 & 90 %
Infr : 0 Indkf : 0 Kpstf : 0 100 &8 93 %
Infr : 0 Indkf : 0 Kpstf : 0 100 & G0 &
.

'i
|













