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Abstract

According to the technological advancements nowadays, Technology has

been an important part in various fields, especially manufacturing industry.

This report purposes on Mechanical arms, robot that widely used in
manufacturing industry. Most of mechanical arms in factory are imported and
expensive. Moreover, the program controlling the robot cannot be adjusted to suit
the environment. To create a cheaper and adjustable version of mechanical arms,
Arduino, a microcontroller board, has been designed as a controller manipulating DC
motors. The operation has two mode. The first one is Automatic mode; the machine
will detect color and size to identify user’s position and distance. The other one,
Manual mode, user can control the machine via switch, to selects motor and

controls the direction.
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Wedsdyeyraiasdn 1 umduns CW asvilimsudanes Q1 uag Q4 vy
Wnnszualiihlvadutewes vinliuawesuyulufieniwmuduuning

@

awndsdygruasin 1 undune CCW agvilimsudawes Q2 uag Q3

auuny ianszualifirlvaiusewmesludnfianimils inliuewme suyuly
frvemuduuning

234 nw5ﬂ1U@umaLma§ﬁaaé’zym1m PWM (Pulse Width Modulation)

uawmasannsamuatlisedyyin PWM (Pulse Width Modulation) Fafu
FBnsueagradunuunil Fansueagaturenssuteyaditusnduyyamis de
%agaﬁﬁﬂmi’mﬁﬁa Duty cycle @4 duty cycle fasvaziaidyaadanuziu
High Wisufumunaimun Tnednduediousd uavd Duty cycle 410 uaines
wBaviyuidunn

gtlﬁ' 2.9 uwansdayayras PWM lusnsinaiiy 3 dyeyial

L L d a1 >
- dyynaunsn wansdeyeyand PWM 91 50% duty cycle fia f929dgysyradlunns on
9wty 50% vesmudnya i uay avddednyaa off W 50% vesmudyni

Q/ d U A ] 7
- dyeyraunians wanddeygi PWM 91 75% duty cycle Ae fvedeygialunis on
au1fiu 75% vesrudyqna uay azdidasdyann off Wi 25% vesmudynyu

- Ay aunany wansdyeia PWM 1 25% duty cycle Ao fasdeyaiadlunis on

g

szl 25% wesmudyga way avdvasdyanu off Wy 75% vesmudyaa

50% duty cycle

3.3v

Ton Torr

75% duty cycle S5y

= L.

25% duty cycle
3.3v
SEL BT iy

TON: Time requires for pulse to remain ON i.e. HIGH State
TOFF: Time requires for pulse to remain OFF i.e. LOW State

A 1 A 1 o
AN 2.9 Landan duty cycle nenenu
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1 o

Pixy2 1Uugudwianvaslugandes Pixy 9n{wan PixyCam fvwiaan vinaula
$90L57 @1W15097, ATRdULasienuesdlanug 7 8 wasfneiy (track) Tngdsneg lag
ausanaduredanieuiuuinnin20tu uenainiidlsansinnlunisnsiaduuas
Anaududmsuldlujuesudifuaiudu saunsannsaasinduieunsidalaléuuu
arusadearsnululasaoulnsalasdnig g W1un1e UART serial, SPI, 12C, USB, digital
] o ) I a a ' P
wag analog #1157 lUA1IATI9TUAIN 60 LTUABAUNT @unsane USB Lveuaninalu
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& Configure

Block fitering | 3
Max tracking velocity 65
Max blocks | 100
Max biocks per signature | 15
Max merge dist 7
Min block area | 49
LED brightness 750
Signature teach threshold 4909

Color code mode | gabiag

Program select on power-up

Debugo

Pixy Parameters (saved on Pixy) PixyMon Parameters (saved on computer)

Tuning Emﬂh Signature Labels Camera Interface Servo

Default program . cojor connected components

[ TSan| A

Al 2.11 nsseatuluswasa PixyMon

2.4.1 dayainmig
< v o v
M13197 2.1 Fayadniendes PIXY2

Processor

NXP LPC4330, 204 MHz, dual core

Image sensor

Omnivision OV9715, 1/4", 1280x800

Lens field-of-view

75°horizontal, 47° vertical

Lens type

standard M12

Power consumption

140 mA typical

Power input USB input (5V) or (6V to 10V)

RAM 264K bytes

Flash 1M bytes

Available data outputs UART serial, SPI, 12C, USB, digital,
analog

Dimensions

53.4 x 50.8 x 35.6mm

n&aa PIXY2 anunsathuusenauiiunuyngunsaldmiunyuuagzeans (Pan and Tilt

Camera Mount) Tagazld RC servo auadn 2 ¢ Usznaudugiunaiadin ddmsu

s ot a L9 A L4 J’ | a ‘g
Handunisinnuing iielviaseunguivunungady
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t (°C) AoAgui ol Yoy
= 1 P2 a A 1 3 A PN = =3
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1. Ultrasonic Transceiver fsu-d4 pausansaleia iudiunviminnly
) o ). N & _ o
nrsuUasdygruannusesulndiassduainaeas Oscillator Tilunau
) a Q) ) . . = o 1 kY]
AuRdanslella Ingadean1sduaas Piezoelectric Ceramics tiadananluds

v o <

TngRfeen13n913du wagdrTundudansledanagiieunduu udUandu
Judyaralain Tdnsdsdygrawuuiad Wesnaiunsaannisianainain
nyiales
= ) o o v o LY Y
2. Amplifier 29959818 Wusasivimihnveedygiausssiuliiiainss
Ultrasonic Transceiver wagiilesandaaalniidlafiaundn Jeaiududed
nsvenenauiluldeu
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Pixy 2 CMUcam5 Smart Vision Sensor

SKU 102991074

Pixy2 is the second version of Pixy. It's faster, smaller and more capable than the original
Pixy, adding line tracking/following algorithms as well as other features.

Here's what we've added to Pixy2:

Pixy2 detects lines, intersections and small barcodes, intended for line-following robots
Improved framerate - 60 frames-per-second

Tracking algorithms have been added to color-based object detection

Improved and simplified libraries for Arduino, Raspberry Pi and other controllers
Integrated light source



And of course, Pixy2 does everything that the original Pixy can do:

Small, fast, easy-to-use, low-cost, readily-available vision system

Learns to detect objects that you teach it

Connects to Arduino with included cable. Also works with Raspberry Pj, BeagleBone and
similar controllers

All libraries for Arduino, Raspberry P4, etc. are provided

C/C++ and Python are supported

Communicates via one of several interfaces: SPI, 12C, UART, USB or analog/digital output
Configuration utility runs on Windows, MacOS and Linux

All software/firmware is open-source GNU-licensed

All hardware documentation including schematics, bill of materials, PCB layout, etc. are
provided

Typical Functions Overview

Seven color signatures

Hundreds of objects

Teach it the objects you're interested in
Pixy2 "tracks" each object it detects
color code

Detecting and tracking lines

Detecting Intersections and "branching"
Give Me More Info

Part List

Pixy 2 CMUcam5 Image Sensor 1
FC-10P to FC-6P Cable 1:
Screw Package 1
ECCN/HTS

ECCN 6A993

HSCODE 9031900090



Technical Details

Dimensions

Weight

Battery

Processor

Image sensor

Lens field-of-view

Power consumption

Power input

RAM

Flash

Available data outputs

42mm x 38mm x 15mm

G.W20g N.W 10g

Exclude

NXP LPC4330, 204 MHz, dual core

Aptina MTIM114, 1296x976 resolution with integrated image flow
processor

60 degrees horizontal, 40 degrees vertical

140 mA typical

USB input (5V) or unregulated input (6V to 10v)

264K bytes

2M bytes

UART serial, SPI, 12C, USB, digital, analog

Integrated light source, approximately 20 lumens



white white
LED LED
camera
lens
RGB LED -
I/0 port
USB (SPI, 12C,
UART, power)
RC servo (2)

https://www.seeedstudio.com/Pixy—Z-CMUcam5—Smart-Vision-Sensor-p-3091.html 9-6-18
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Arduino Mega 2560

Overview




The Arduino Mega 25601s 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 UARTSs (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

Schematic: arduino—mega256o—schematic.pdf

Summary
Microcontroller ATmega2560
Operating Voltage 5V

Input Voltage ( recommended) 7-12V

Input Voltage (limits) 6-20V

Digital 1/0 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 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 selecter

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 supp
less than five volts and the board may be unstable. If using more than 12V, the voltage regulator may overheat and damag

the board. The recommended range is 7 to 12 volts.

The Megaz2560 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:



A otk

& 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.

4 5V. The regulated power supply used to power the microcontroller and other components on the board. This can com
either from VIN via an on-board regulator, or be supplied by USB or another regulated 5V supply.

4 3V3.A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA.

4 GND. Ground pins.

Memory
The AT'mega2560 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
Mega can be used as an input or output, using pinMode(), digitalWrite(), and

Its. Each pin can provide or receive a maximum of 40 mA and has an interna

Each of the 54 digital pins on the
digitalRead() functions. They operate at 5 vo

pull-up resistor (disconnected by default) of 20-50 kOhms. In addition, some pins have specialized functions:

4 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.
4 PWM: o to 13. Provide 8-bit PWM output with the analogWrite() function.

4+ SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (SS). These pins support SPI communication using the SPIlibrary.
The SPI pins are also broken out on the [CSP header, which is physically compatible with the Uno, Duemilanove and

Diecimila.

4 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.

4 I2C: 20 (SDA) and 21 (SCL). Support I12C (TWI) communication using the Wire library (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 the
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.



1
There are a couple of other pins on the board:

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

4 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 ATmega8U2
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 recognize 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 anc
TX LEDs on the board will flash when datais being transmitted via the ATmega8U2 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 Mega2560's digital pins.

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 SPT 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 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.

The ATmega8U2 firmware source code is available in the Arduino repository. The ATmega8U2 is loaded with a DFU
bootloader, which can be activated by connecting the solder jumper on the back of the board (near the map of Italy) and
then resetting the 8U2. You can then use Atmel's FLIP software (Windows) or the DFU programmer (Mac 0S X and
Linux) to load a new firmware. Or you can use the ISP header with an external programmer (overwriting the DFU

bootloader). See this user-contributed tutorial for more information.

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 ATmega8Uz2 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 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 Mega2560 is connected to either a computer running Mac OS X or Linux, it
1‘Lesets each time a connection is made to it from software (via USB). For the following half-second or so, the bootloader is
ﬂiunning on the Mega2560. 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
cizomrmmica‘tes waits a second after opening the connection and before sending this data.

‘

The Mega2560 contains a trace that can be cut to disable the auto-reset. The pads on either side 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 to the USB port, the fuse will automatically break the connection until the short or overload is

removed.

Physical Characteristics and Shield Compatibility
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 o 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
o and 1 (pins 2 and 3 respectively). SPLis available through the ICSP header on both the Mega2560 and Duemilanove /
Diecimila. Please note that I2C1is not located on the samne pins on the Mega (20 and 21) as the Duemilanove / Diecimila

(analog inputs 4 and 5).







Arduino Uno

@B R s B Ry

i

Arduino Uno R3 Front

Arduino Uno R2 Front Arduino Uno SMD Arduino Uno Front Arduino Uno Back

Overview

The Arduino Uno is a microcontroller board based on the ATmega328 (datasheet). It has 14 digital
input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz ceramic
resonator, 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 Uno differs from all preceding boards in that it does not use the FTDI USB-to-serial driver chip.
Instead, it features the Atmegal6U2 (Atmega8U2 up to version R2) programmed as a USB-to-serial
converter.

into DFU mode.

ision 3 of the board has the following new features:

o 1.0 pinout: added SDA and SCL pins that are near to the AREF pin and two other new pins
placed near to the RESET pin, the IOREF that allow the shields to adapt to the voltage provided
from the board. In future, shields will be compatible both with the board that use the AVR,
which operate with 5V and with the Arduino Due that operate with 3.3V. The second one is a
not connected pin, that is reserved for future purposes.

e Stronger RESET circuit.

e Atmega 16U2 replace the 8U2.

"Uno" means one in Italian and is named to mark the upcoming release of Arduino 1.0. The Uno and
version 1.0 will be the reference versions of Arduino, moving forward. The Uno is the latest in a series
of USB Arduino boards, and the reference model for the Arduino platform; for a comparison with
previous versions, see the index of Arduino boards.

Summary
Microcontroller ATmega328
Operating Voltage 5V

Input Voltage (recommended) 7-12V



Input Voltage (limits) 6-20V

Digital I/O Pins 14 (of which 6 provide PWM output)

Analog Input Pins 6

DC Current per I/O Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 32 KB (ATmega328) of which 0.5 KB used by bootloader
SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)

Clock Speed 16 MHz

schematic & Reference Design

EAGLE files: arduino-uno-Rev3-reference-design.zip (NOTE: works with Eagle 6.0 and newer)
Schematic: arduino-uno-Rev3-schematic.pdf

Note: The Arduino reference design can use an Atmega8, 168, or 328, Current models use an
ATmega328, but an Atmega8 is shown in the schematic for reference. The pin configuration is identical
on all three processors.

Power

The Arduino Uno 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 power pins are as follows:

o 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.This pin outputs a regulated 5V from the regulator on the board. The board can be supplied
with power either from the DC power jack (7 - 12V), the USB connector (5V), or the VIN pin of
the board (7-12V). Supplying voltage via the 5V or 3.3V pins bypasses the regulator, and can
damage your board. We don't advise it.

e 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is 50 mA.

e GND. Ground pins.

Memory

The ATmega328 has 32 KB (with 0.5 KB used for the bootloader). It also has 2 KB of SRAM and 1 KB
of EEPROM (which can be read and written with the EEPROM library).

Input and Output

Each of the 14 digital pins on the Uno 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:

o 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 ATmega8U2 USB-to-TTL Serial chip.

« 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.

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




e SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI communication
using the SPI library.

o 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 Uno has 6 analog inputs, labeled AO through A5, 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 the analogReference() function. Additionally, some
pins have specialized functionality:

e TWI: A4 or SDA pin and A5 or SCL pin. Support TWI communication using the Wire library.
There are a couple of other pins on the board:

o 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 ATmega328 ports. The mapping for the Atmega8,
168, and 328 is identical.

Communication

The Arduino Uno has a number of facilities for communicating with a computer, another Arduino, or
other microcontrollers. The ATmega328 provides UART TTL (5V) serial communication, which is
available on digital pins 0 (RX) and 1 (TX). An ATmegal6U2 on the board channels this serial
communication over USB and appears as a virtual com port to software on the computer. The '16U2
firmware uses the standard USB COM drivers, and no external driver is needed. However, on Windows
a .inf file is required. 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 USB-to-serial 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 Uno's digital pins.

The ATmega328 also supports I12C (TWI) and SPI communication. The Arduino software includes a
Wire library to simplify use of the I12C bus; see the documentation for details. For SPI communication,
use the SPI library.

Programming

The Arduino Uno can be programmed with the Arduino software (download). Select "Arduino Uno from
the Tools > Board menu (according to the microcontroller on your board). For details, see the
reference and tutorials.

The ATmega328 on the Arduino Uno 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.

The ATmegal6U2 (or 8U2 in the revl and rev2 boards) firmware source code is available . The

ATmegal6U2/8U2 is loaded with a DFU bootloader, which can be activated by:

e On Revl boards: connecting the solder jumper on the back of the board (near the map of Italy)
and then resetting the 8U2.

e On Rev2 or later boards: there is a resistor that pulling the 8U2/16U2 HWB line to ground,
making it easier to put into DFU mode.

You can then use Atmel's FLIP software (Windows) or the DFU programmer (Mac OS X and Linux) to
load a new firmware. Or you can use the ISP header with an external programmer (overwriting the
DFU bootloader). See this user-contributed tutorial for more information.

Automatic (Software) Reset



Rather than requiring a physical press of the reset button before an upload, the Arduino Uno 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 ATmega8U2/16U2 is connected to the reset line of the
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 Uno 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 Uno. 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.

The Uno contains a trace that can be cut to disable the auto-reset. The pads on either side 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 Uno 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 to the USB port, the fuse will automatically break
the connection until the short or overload is removed.

Physical Characteristics

The maximum length and width of the Uno PCB are 2.7 and 2.1 inches respectively, with the USB
connector and power jack extending beyond the former dimension. Four 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.
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L298

DUAL FULL-BRIDGE DRIVER

= OPERATING SUPPLY VOLTAGE UP TO 46 V

s TOTAL DC CURRENT UP TO 4 A

= LOW SATURATION VOLTAGE

= OVERTEMPERATURE PROTECTION

= LOGICAL "0" INPUT VOLTAGE UP TO 15V
(HIGH NOISE IMMUNITY)

DESCRIPTION

The L298 is an integrated monolithic circuitin a 15-
lead Multiwatt and PowerSO20 packages. It is a
high voltage, high current dual full-bridge driver de-
signed to accept standard TTL logic levels and drive
inductive loads such as relays, solenoids, DC and
stepping motors. Two enable inputs are provided to
enable or disable the device independently of the in-
put signals. The emitters of the lower transistors of
each bridge are connected together and the corre-
sponding external terminal can be used for the con-

BLOCK DIAGRAM

PowerS020

Multiwatt15

ORDERING NUMBERS : L298N (Multiwatt Vert.)
L298HN (Multiwatt Horiz.)
L298P (PowerS020)

nection of an external sensing resistor. An additional
supply input is provided so that the logic works at a
lower voltage.
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L2938

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Power Supply 50 V
Vss Logic Supply Voltage 7 V

V),Ven Input and Enable Voltage -0.3to7 V
lo Peak Output Current (each Channel)
— Non Repetitive (t = 100us) 3 A
—Repetitive (80% on —20% off; ton = 10ms) 25 A
—DC Operation 2 A
Vsens Sensing Voltage -1t02.3 V
Pot Total Power Dissipation (Tcase = 75°C) 25 w
Top Junction Operating Temperature -251t0 130 o
Tstg, Tj Storage and Junction Temperature —-40 to 150 °C
PIN CONNECTIONS (top view)
l. y AN N I G CURRENT SENSING B
148 = s — &) “ouTRUTH
@’ pJcj il RSN X OUTPUT 3
rzdlE Ny NP
1k ) S —. ENABLE B
TR = Z Y INRUT3
)/ E I ) LOGIC SUPPLY VOLTAGE Vg
Multiwatt15 ./ s
A AN W INPUT 2
el i _ DIENABLEA
SN 2 8 %) INPUT 1
4 3 SUPPLY VOLTAGE Vs
@ G d =T OUTPUT 2
2 DWW £ T FOWTRUT 1
\ I’ o~ 1 CURRENT SENSING A
Z TAB CONNECTED TO PIN 8 DI5IN240A
/
GND [ 1 20 1 GND
SenseA [__] 2 19 |1 SenseB
Ne. [ # 8 18° PN G
out1 [ 4 17 ] Out4
ouw2 ] s PowerSO20 16 [ oOut3
Ve [reetn6 15 1 Input4
Input1 [ 7 14 |1 Enable B
EnableA [ 8 13 1 Input3
Input2 ] 9 12 1 vss
GND [ 10 11 1 GND
DI5IN239
THERMAL DATA
Symbol Parameter PowerS020 Multiwatt15 Unit
Rih j-case Thermal Resistance Junction-case Max. - 3 °C/W
Rijemb | Thermal Resistance Junction-ambient Max. 13 (%) 35 °C/W

(*) Mounted on aluminum substrate
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L2938

PIN FUNCTIONS (refer to the block diagram)
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