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Introduction to Hardware

Embedded System Peripherals
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® Basic concepts

«

e Embedded peripherals and interfaces
e Embedded system architecture and products

e BasicloT stack
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Basic Embedded Systems
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Source : Arduino.cc Source : Raspberrypi.org
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Embedded System Peripheral (MCU- 8 bit

Voltage 16MHz ATmegal6U2
regulator crystal microcontroller IC/USB controller

7 to 12VvDC input
2.1mm x 5.Smm
Male center positive

USB-B port
to computer

Reset button

$ ICSP for
' USB interface
- (I2C) SCL - Serial clock
= (I2C) SDA — Serial data
£ L Pin-13 LED
- >
L
o r 'N"‘ °°""e|°ted -4 i (SPI) SCK - Serial clock
/! slnrancs voRtage - - (SPI) MISO — Master-in, slave-out
B ‘:se: = (SPI) MOSI — Master-out, slave-in
3 utpu
P o (SPI) SS — Slave select
S5V Output =
Ground = ;
=
i = Note: Pins denoted with “~~
Input voltage ; are PWM supported
>
g
Analog pin O g
Analog pin 1 g
Analog pin 2 ' Interrupt 1
Analeg pin 3 s Interrupt 2
=
(I2C) sSDA = TXD
(I2C) sCL - RXD
ATmega328
microcontroller IC RESET
ICSP for SEX
ATmega328 MISO

Source : Arduino.cc
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Embedded System Peripheral (MPU)

40-pin GPIO
Header

Dual Band WiFi
(2.5GHz & 5GHz)
and Bluetooth 5.0

DSI Display Port

www.eTechnophiles.com

SV@3A USB-C
Power port

Source : www.eTechnophiles.com
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LPDDR4

SDRAM  Ethernet
(2GBAGB, Controller
8GB)

BroadCom
BCM2711B0 PoE HAT

Header

el GigaBit
Respbercy Pid Ethernet
@HRaspoerey P1 018
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X USB 3.0

X USB 2.0

USB Controller

3.5 mm 4 Pole
Composite Audio
Video output

Micro HDMI Port ST Camera
(support up to 4k) port
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Source : www.eTechnophiles.com
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GPI0 2 Seriol Data (12C)

GPI03 Serial Clock (12C)

SPID &

Ground,|

GPIO 17 Ohip Enable-CE1 (SP11)
MO 2

M0 22

GPIO 10 MO (5 0)

GMO 0% MISO (P 0))
GMO 11 SQx (S™ )

Ground

G910 0 LEFROM Sertni DATA §2C

Embedded System Peripheral (MPU)

Ground

BP0 14 [UART TX

GPID 15 (UART RX

GPIO 18 Chip Enable-CED (S71) (PWM)]

Ground

PIO 24
Ground
GPrI0 25
GMO § Chip Enatile-CEO (SPO)
GPI0 7 Chip Enable-CEL(SPIO)

GPIO 1 EEPROM Sarial Clock (2€)

GPIO 16 Oip Ensble-CE2 (391 1)
GPIO 20 WSO (SPY 1)

GO 21 SCK (SP 1)
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Embedded System Product (32 bit ARM)

Source : STmicroelectronics - SensorTile Box
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loT Stack

Data Analytics, Machine Learning, Artificial Intelligence

Web app / Mobile app /Desktop app

loT Communication Protocol (TCP IP and Supporting)

Firmware

Bare metal or Operating System

MPU /MCU

Sensors and Actuators

Base Hardware (PCB, RF and other Electronic Components)
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loT Supported Systems
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Source :https://raw.githubusercontent.com/AchimPieters/esp32-homekit-
camera/master/Images/ESP32-38%20PIN-DEVBOARD.png
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