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Mnxatpoviki-Opiopoc-E@apuoyéc. MikpoeAeykTtéc AVR. Baoika
HAekTpikd KukAwpuarta kar ECaptApata. Baoikd HAEKTPOVIKA
KukAwpaTa KQl Ecaptriuara. 2UoTnuaTa QAVATITUCNG
EVOWUOTWHEVWY  OUCTNUATWY  avoIKTOU  UAIKOU/AOYIOUIKOU
Arduino/ApXITEKTOVIK] KAl TTPOYPOUUOATIONOG. ZEIpIakh €i00dog
£€000¢. Wnolaky kal  avaloyikr) €icodo¢  €€0d0C.  PeA€
NAEKTPOUNXAVIKA Kal OTEPEAC KartdaoTtaong. OTTonAEKTPOVIKA
ecaptiuarta. DIAC, TRIAC. Merarpotreic A/D & D/A. AioBntrpeg
(sensors) & Evepyotrointég (actuators). DC motors, Servo motors,
Stepper motors. 2uUoTnua avoikToUu AoyiopikoUu Raspberry Pi.
2. XEQI00UOC ouoTNUATWY MnNXaTpoVvIKNAG.



Mechanical engineering

Mechanical engineering is the discipline that applies
engineering, physics, engineering mathematics, and
materials science principles to design, analyze,
manufacture, and maintain mechanical systems. It is one of
the oldest and broadest of the engineering disciplines. The
mechanical engineering field requires an understanding of
core areas Iincluding mechanics, dynamics, thermo-
dynamics, materials science, structural analysis, and
electricity.

Mechanical engineering that Iinvolves the design,
production, and operation of machinery.



Electrical engineering

Electrical engineering is an engineering discipline that generally
deals with the study and application of electricity, electronics, and
electromagnetism. This field first became an identifiable
occupation in the later half of the 19th century after
commercialization of the electric telegraph, the telephone, and
electric power distribution and use. Subsequently, broadcasting
and recording media made electronics part of daily life. The
invention of the transistor, and later the integrated circuit, brought
down the cost of electronics to the point they can be used in almost
any household object.



Computer engineering

Computer engineering that integrates several fields of
computer science and electronics engineering required to
develop computer hardware and software. Computer engineers
usually have training in electronic/electrical engineering,
software design, and hardware—software integration. Computer
engineering not only focuses on how computer systems
themselves work, but also how they integrate into the larger
picture.

Computer engineers are also suited for robotics research, which
relies heavily on using digital systems to control and monitor
electrical systems like motors, communications, and sensors.



Mechatronics

Mechatronics is a multidisciplinary field of engineering that
includes a combination of mechanical engineering, electronics,
computer engineering. Mechatronics' aim is a design process that
unifies these subfields. Originally, mechatronics just included the
combination of mechanics and electronics, therefore the word is a
combination of mechanics and electronics; however, as
technical systems have become more and more complex the
definition has been broadened to include more technical areas.
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Mechatronics

Mechatronics - integration of 3
engineering fields

* Mechanical engineering

+ Electrical and/or electronic engineering

+ Computer science

Word 'mechatronics’ - by engineers at
Yaskawa Electric Company
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Mechatronics engineer is trained for:

- Design mechanical components of a
product

* Design electrical components - actuator,
sensor, amplifier, control logic

* Design computer hardware and software
to control product real time




Systems

* Mechtronics involves many systems
+ System - a box with input and output
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- Measurement and
instrumentation system

- Components - sensor, signhal conditioner,
display
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Control system

+ Maintain the output of system to the
required input value

Setpoin

Controller Actuator Process >
Controlled

Variable

Sensor




Mechatronic system
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Microprocessor-based
controllers

* Microprocessors - rerlacing mechanical
cam-operated controllers

» To carry out control function

- Advantages - variety of programs

+ Embedded microcontroller -
microprocessor integrated in a chip to
perform certain task (PIC, ATMEL, etc.)

+ Adaptable form - programmable logic
controller (PLC)




Microcontroller

A/D

Oscillator

< Microcontrolle




MikpoeAeykTrig AVR ATmega328P

ATmega32ZEP pin mapping

(PCINT14/RESET) PCE [ 1 28 |1 PC5 (ADCS/SCL/PCINT13)
(PCINT16/RXD) PDO [ 2 27 1 PC4 (ADC4/SDA/PCINT12)
' ] PC3 (ADC3/PCINT11)

(PCINTZ20/XCK/TO) PD4

VO 7
GND O 8
(PCINTE/XTAL1U/TOSC1) PBE ] ©
(PCINTT/XTALZTOSCZ2) PET (] PBS (SCK/PCINTS)
(PCINT21/0CO08/T1) PDS [ (] PB4 (MISOIPCINTA)
(PCINTZ2/0C0AIAIND) PDE 2 PB3 (MOSVOCZAPCINT3)
(PCINT23/8IN1) PDT O 1 6 [ PB2 (SSI0C1BPCINTZ)
(PCINTO/CLKOY (1 PB1 (OC1APCINTY)




2uoTtnua avarmrtugng Arduino Baociouévo otov
MIKpogAeykT) ATMEL AVR

14x Digital IN/OUT

7w “'?'?"7"?3’ (6x PWM™~ OUT)
DIGITAL (PWM~) F & (5V, 40mA)

L O@UNO
PR

" ARDUINO LED - Power ON

(Green or Orange)

Atmel ATmega328P
Microcontroller
(8-bit, 16 MHz,

32 KB Flash,
1 KB EEPROM,
2 KB SRAM)

DC Power Jack Power OUT Power IN 6x Analog IN
(AC-to-DC adapter) (5V, 3.3V) (9V battery) (0-5V 10-bit ADC)
(7-12V)




Raspberry Pi

The Raspberry Pi is a credit-card-sized single-board
computer developed in the UK by the Raspberry Pi
Foundation with the intention of promoting the teaching of
basic computer science in schools.

The Raspberry Pi has a Broadcom BCM2835 system on a
chip (SoC), which includes an ARM1176JZF-S 700 MHz
processor, VideoCore IV GPU, and was originally shipped
with 256 megabytes of RAM, later upgraded to 1 GB. It
does not include a built-in hard disk or solid-state drive, but
it uses an SD card for booting and persistent storage.



4 x USB 2
Ports

RaS ber?' Pi 3 Dimensions

Od e B 85.6mm x 56mm x 21mm

40 Pin

Extended GPIO
10/100
Broadcom /‘ LAN Port
BCM2837 64bit
Quad Core CPU
at 1.2GHz,
1GB RAM NN ‘ \
SN NS .~ 3.5mm 4-pole
On Board ./' ' = Composite Video
Bluetooth 4.1 ; 3 and Audio
Wi-Fi . Output Jack
MicroSD CSI Camera Port
Card Slot

Full Size HDMI
Video Output

. Micro USB Power Input.
DSI Display Port Upgraded switched
ower source that can
andle up to 2.5 Amps



TeXVIKA XapaKTNPIOTIKA Tou Raspberry Pi 3

SoC: Broadcom BCM2837

CPU: 4x ARM Cortex-A53, 1.2GHz

GPU: Broadcom VideoCore |V

RAM: 1GB LPDDR2 (900 MHz)

Networking: 10/100 Ethernet, 2.4GHz 802.11n wireless
Bluetooth: Bluetooth 4.1 Classic, Bluetooth Low Energy
Storage: microSD

GPIO: 40-pin header, populated

Ports: HDMI, 3.5 mm analogue audio-video jack, 4xUSB 2.0,
Ethernet, Camera Serial Interface (CSl), Display Serial
Interface (DSI)
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GPIO2
GPIO3
GPIO4
GPIO17
GPI027
GPI1022
GPIO10
GPIO9
GPIO11

GPIO5
GPIO6
GPIO13
GPIO19
GPI1026

17
19
21
23
25
27
29
31
33
35
37
39

GPIO14
GPIO15
GPIO18

1 X

16
18

GPI1023
GPI1024

20 [

22
24
26
28

GPI1025
GPIO8
GPIO7
DNC

30 [N

32

GPI10O12

34 (SN

36
38
40

GPIO16
GPI1020
GPI021
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g Sensors

A sensor is a transducer that converts a physical
stimulus from one form into a more useful form to
measure the stimulus

Two basic categories: %j"

1. Analog
2. Discrete
* Binary

= Digital (e.g., pulse counter) w

Light
(light intensity)

Ultrasonic
(distance)




L
i Other Sensors

Temperature
RFID

Barcode u
Proximity Q ,

Vision
Gyroscope

Compass
Tilt/Acceleration p
Etc.

Radio-Frequency Identification (RFID) uses electromagnetic
fields to automatically identify and track tags attached to objects.



AiloBntRpag Oeppokpaciag TMP36

Low Voltage Operation (+2.7 V to+5.5 V)
Calibrated Directly in °C

10 mV/8°C Scale Factor (20 mV/8°C on
TMP37)

+2°C Accuracy OverTemperature (typ)
+0.5°C Linearity (typ)

Stable with Large Capacitive Loads
Specified -40 °C to +125 °C, Operation
to +150 °C

Less than 50 pA Quiescent Current
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i Actuators ”‘«? ‘

Hardware devices that convert a controller command signal
into a change in a physical parameter

The change is usually mechanical (e.g., position or
velocity)

An actuator is also a transducer because it changes one
type of physical quantity into some alternative form

An actuator is usually activated by a low-level command
signal, so an amplifier may be required to provide
sufficient power to drive the actuator




* Types of Actuators

1. Electrical actuators
" Electric motors
" DC servomotors
= AC motors

= Stepper motors “
= Solenoids -

1. Hydraulic actuators

" Use hydraulic fluid to amplify the controlle
command signal

1. Pneumatic actuators
" Use compressed air as the driving force ‘i
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Conventional relay
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DC motor 6/9V

Item Specification

Rated Voltage 6V DC

No load speed 12000+15%rpm

No load current <280mA

Operating voltage 1.5-6.5V DC

Starting Torque =250g.cm(according to ourself developed blade)
starting current

Insulation Resistance above 100} between the case and the terminal




Applications of Mechatronic System

* Household
* Refrigerator
* Washing machine
* Microwave
* Automotive
* Power steering
* Air conditioner
* Shop floor
* Tool monitoring system
* Automated guided vehicle
* Conveyor system
* Bottle filing plant.



Mechatronics Applications

Smart consumer products: home security, camera, microwave oven,
toaster, dish washer, laundry washer-dryer, climate control units, etc.

Medical: implant-devices. assisted surgery, haptic, etc.

Defense: unmanned air, ground, and underwater vehicles, smart
munitions, jet engines, etc.

Manufacturing: robotics, machines, processes, efc.

Automotive: climate control, antilock brake, active suspension, cruise
control, air bags, engine management, safety, etc.

Network-centric, distributed systems: distributed robotics, tele-
robotics, mtelligent highways, etc.




Hard disk internals

In-hub Disk with

spindle motor g Perpendicular

& fluid bearing : Reco'ﬂ'"gl
edium

Actuator
Arm-stack

Voice-Coill

Suspensions

Load/Unload
Ramps

Preamplifier

Connector
Write-driver

Aluminum base-casting

(electronics card not shown) cover not shown)




Automation

Automation or automatic control is the technology by which a
process or procedure is performed without human assistance.
Automation is the use of various control systems for operating
equipment such as machinery, processes in factories, boilers and
heat treating ovens, switching on telephone networks, steering
and stabilization of ships, aircraft and other applications and
vehicles with minimal or reduced human intervention. Some
processes have been completely automated.



Robotics

Robotics deals with the design, construction, operation, and
use of robots, as well as computer systems for their control,
sensory feedback, and information processing. These
technologies are used to develop machines that can substitute
for humans and replicate human actions.

Robotics is an interdisciplinary branch of engineering and
science that includes mechanical engineering, electronics
engineering, computer science, and others.



(5, Robotics



