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Internet of Things (loT)

»10T is simply the network of
interconnected things/devices which are embedded with
sensors, software, network connectivity and necessary
electronics that enables them to collect and exchange
data making them responsive.”
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A teljes elképzelés

Az MSc Diplomaterv végére:
= ESP32 alapd

= Modularis felépitésd

= Plug&Play bbvithetbség

= Wifi & Bluetooth LE

= QOver-the-Air updates

= Helyi adatmentés (u-SD)
= Onallé tapellatas (Li-ion)
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Feladatok a félévben
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= Magasszint( szoftver API
elOkészitése

= Tapfeszultség ellatas
megtervezése (a késbbbi
feladatokhoz)

= Felhasznalt mikrokontroller:
Cypress PSoC 5LP
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Alapelvek a fejlesztés soran

Functions and datastructures. More...

= Modularis szoftver

#include "SSD1306 _Defs.h”

Go to the source code of this file.

= Ujrafelhasznalhaté

struct  §5D1306_I2CControllerStruct
structure for passing the 12C bus controller functions, that are used by the SSD1306 driver. More...

Typedefs

| - m
C ro S S p I a tfo r typedef struct $8D1306_I2CControllerStruct S$SD1306_I2CControllerStruct

Structure for passing the I2C bus controller functions, that are used by the SSD1306 driver. More...

Functions

77 V4 77
| | E Sze r u e n CS e re I h eto void SSD1306_SetI2CController (SSD1306_I2CControllerStruct controller)
Installs the 12C bus controller structure holding function painters to the bus control methods. Mare...
Lints_t = SSD1306_GetDisplayBuffer (void)

Returns the display shadow buffer. More...
void SSD1306_Init ()

SZOftve r ' ' | O d l I I O k Initializes the display with default values provided in $5D1306_Defs.h, and clears the display shadow buffer.
void SSD1306_Reset ()

Resets the device settings and clears the shadow buffer & physical display.
void SSD1306_WriteCommand (uint8_t command)
o . ’ 7 ’ ~ Sends a single command byte to the device. More...
[ H I e ra rC h I ku S fe I e Ite S void SSD1306_WriteCommands (uint8_t commands(], uint8_t count)
Writes multiple commands to the device. More...
p void SSD1306_WriteData (uint8_t data[], uint16_t count)
Writes the specified stream of data to the device. More...
void SSD1306_WritePixel (uint8_t x, uint8_t y, uint8_t color)
Writes the specified color to the pixel at [x,y] display coordinates. More...

L]
- void SSD1306_ClearDisplay (void)
p e n - S O u rC e I u Clears the content of the display shadow buffer; by filling it with zeros. More...
void SSD1306_RefreshDisplay (void)
Writes the content of the display shadow buffer to the device.

= Dokumentacié (Doxygen)

12C Controller RTC Alarm Interrupts USB-UART Bridge
12C
12C RTC_INTR_PIN
UART
dal—— [ Pins ]
e izc sl RRT
K UART_RX fsfe—ix |7 UART_TX
RTC_INTR
Masie b_interrupti=)
il [Z=JUART_RX_INTR
reset
Input Button Debouncing Soibpa
BTN_DEBOUNCER
Debouncer
BTN_ENTER [#i— .
BTN_RIGHT fri—— TN_ENTER_INTR Sensor 1ms Timer
BTN LEET eIl TN_RIGHT_INTR
[ ]BTN_LEFT_INTR SENSOR_TIMER
. DEBOUNCE_CLK[Jil} [_Timer
https://github.com/Peterskhan/Rhea_software
interrupt|<)
https://github.com/Peterskhan/Rhea BUS. CUE_——prdck
T6-bn (Fixed)
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https://github.com/Peterskhan/Rhea_software
https://github.com/Peterskhan/Rhea

Az RTC modulok

" |ntegralt aramkor: MCP7940N

solc, MsoP, Tssop(!), ppip() 20 _h)d . 3 §3 |
Alacsonyszintli illeszt6program: xcdt efave i irjei
+-|€] MCP7940N.c ML) datetime
% o . eciz TN D s | | B
= Onmagaban is felhasznalhato Vear ]9 5[y scL o e
] , Vss ] 4 5 [ SDA ﬂ ::_Lnﬁg.h
= Regiszterek masolata RAM- S e

ban tarolva T ————
= |2C hook-up

/
void rhea rtc SetDatetime (const rhea rtc_datetime now);

Magasszint(i API: B g v g T

ate an
¢ rhea_rtc PowerUp (void):

rns the date and time of the last power-fail. */

= Absztrakcidk, az alacsonyszintli e
megvaldsitas konnyen
cserélhetd

= Datum és ido6 tarolasa

b f Del s £ he alarm registry.
* @param The ID he alarn be deleted.
= Power-u P & Power-down o
- -
* @brief Handles all alarms by invoking callbacks and deleting

* non-recurring alarms.
. /7 =/
= Rijasztasok B S———
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A grafikus modulok

= |ntegralt aramkor: SSD1306 T R —

Alacsonyszintii illeszt6program: | H_Period:
: 108 ms
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= Onmagdban is felhaszndlhatd
= (Csak pixelek kirajzolasa

= Pixel buffer RAM-ban
Magasszintii API:

= Absztrakcidk, az alacsonyszintd
megvalositas kdnnyen
cserélhet6

AA2BF: ASCII Art to Bitfield
reat by : i

C ed by: Peter Gyulai (2020)

= Grafikus primitivek rajzolasa

= Szoveges és szimbolumkijelzés
= Sajat pixelkddolas (JSON)

= 1 bit/pixel (C-kdd generalas)
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A szenzor modulok

= |llesztett szenzor: BME280
Alacsonyszintli illesztéprogram:
= Onmagaban is felhasznalhatd

= Egységes stilus a tobbi
illesztéprogrammal

Magasszintii API:

=  Absztrakcidk, barmilyen
szenzor egyszerd( illesztése

= Egységes interface tetszGleges
szenzor kezeléséhez

= Measurements, Attributes

= Automatikus periodikus i
meérések
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Az terminal modul

UART segitségével

File Edit Setup Control Window Help

megvaléSI,tott Rhea testboard: >> rhea -h

USB-UART atalakitod a
mikrokontrolleren

Prints the available commands.

-y, =-yersion
Prints the Rhea firmware version.

Unix-szerd terminal

Emulatorral PC-rol kezelheto

-t, --temperature
Selects the temperature measurement for subsequent commands.

Mérések kiolvasasa . —-pressure

Selects the pressure measurement for subsequent commands.

Parameterek beallitasa e eceieture, -hunidity

Selects the humidity measurement for subsequent commands.

-f, --filter (OFFI21418116)
Sets the global IIR filter coefficient all measurements.

-0, --oversampling (1121418116)
Rhea testboard: >> measure -tpm --displag Sets the oversampling mode for the selected measurements.

Temperature: 24 Celsius -T, --period <millisecs>

Pressure: 98774 Pa Sets the measurement period for the selected measurements.

Humidity: 33 % _ ,
-d, --display, --print

. Prints the selected measurements.

Rhea testboard: >> measure -t --oversampling 9

Wrong oversampling value. ~h, --help

Prints this help.
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A tapfeszultség elballitasa

= Elokészilet a PCB-hez
= Li-ion akkumulator toltése

2.50

= USB/Barrel jack csatlakozas

= Akkumulator-védelem

nt Li-ion Battery Protection
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K&szo6nom a figyelmet!

= \/ideok
= Kérdések?
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