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* Microchip MPLAB X

« Java alap fejlesztOkornyezet (NetBeans)
* Platformok: Windows, Linux, Mac

« Két részbol all:
* Intergrated Programming Environment (IPE)
 Integrated Development Environment (IDE)

» Létezik felhoalapu verzidja:
« MPLAB® Xpress IDE

e www.microchip.com/mplabx

- Ford]’.t(,) (XC16) Standard
. 16 bites eSZk6Z6k forditéja N Code Speed Enhancement
» Az ingyenes verzi6 60 napig PRO e e

* www.microchip.com/compilers
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Percentage of Unoptimized Code*


http://www.microchip.com/mplabx
http://www.microchip.com/compilers
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uMOGI? Panel
. 1/0
* 4 nyomogomb / kapcsolo |
+ 4 LED 2
- 1 RGB LED -
e L.CD Bolygomiives DC motor
e Timer Enkoderrel
- PWM

e I2C (LM75A h6méro
» SPI (25LC256 EEPROM)

« Komparator
*« ADC

* potméter
» reflexids optokapu

« UART, USB
e Motor H-hid + Encoder




Q) MECHATRONIKA, OPTIKA ES GEPESZETI INFORMATIKA TANSZEK

* SNAP programozoé/hibavadasz késziilék

IN-CIRCUIT DEBUEBEER

« MikroElektronika click boards tAmogatas (1 db mikroBUS foglalat) SNAP
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https://www.microchip.com/developmenttools/ProductDetails/PartNO/PG164100
https://www.mikroe.com/click
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PIC24FJ256GB108

/ / \ N\

24 bites utasitashossz 56 kByte program memoria 80 lab
16 bites adathossz

16 MIPS

A uMOGTI? panelen TQFP tokozast kapott helyet.
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MPAB X IPE

« Elkésziilt hex fajlok fel-/letoltésére
alkalmas

» Tesztelhetjiik vagy torolhetjiik a
csatlakoztatott eszkoz tartalmat

e Production és Advanced modok
* Release from Reset

Settings View Tools Windo
' Advanced Meode

Hald in Reset

i ® Release from Reset |

PM3 Communication

Mintafajl a Teams-ben

Youtube link

& MPLAB IPE v6.00
File Settings View Tools Window Help

Operate |

- O X

Device and Tool Selection

Family: All Families -

- [E==r—— 1 {Eszkiz: PIC24FI256GB108

Feltoltés Eget6: Snap

I B pogam | O D Erase

C:luMOGI2.hex

Hex File:

SQTP File: Click on browse to select a SQTP file

% Read @ Verily
L Lo

[« r[=])(T]

Results

Checksum: 852C (a2

L Biank Check
Lo

4 IEI’OWSE
eltoltendo hex file

iy Clear selection

-..00.04.59

-..01.00.00

ceee----.00_.04.87

cript build number...........£f3fafleebc
ool pack wversiom ............1.5_€85
arget device PICZ4FJ2Z5€GELl0E found.

Calculating memory ranges for operatiom.. .

Erasing...

The following memory area(s) will be programmed:

program memory: sStart address = 0x0, end address = 0xEb£f£

configuration memor b
Programming/Verify complete
2022-05-20 12:02:23 40200 - Programming complete

1 Tool: Snap 5.Mo : BUR183075070 || Device: PIC24FJ256GE 108

Csatlakozaskor

HEX f4jl betoltése

Egetéskor

Environment: NAJPIC24F-GA-GE_DFP 1.5.151fTool Padk Version:Latest



https://www.youtube.com/watch?time_continue=687&v=6eTN0N4dcrw
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* MPLAB X IDE v6.20

e File -> New Project ... Ctrl+Shift+N
* Microchip Embedded

» Application Project(s) B3 New Project X
Steps Choose Project
1. Choose Project Q, Filter:
2 .
Cateqgories: Projects:

-3 Microchip Embedded =N Application Project(s)

. ..... [ Other Embedded @ Prebuilt {Hex, Loadable Image) Project

- ) Generic (] User Makefile Project

@ Library Project

Description:

Creates a new application project. It uses an IDE-generated makefile to build your project.
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i B3 New Project X
| Steps Select Device

1. Choose Project
I 2. Select Device
i 3. Select Header Farmily: All Families s

4, Select Plugin Board )

5. Select Compiler o { B3 New Project x

G Select Pruject Mame and Device: PIC24F1256GE 108 i

Fuldgr _ | Steps Select Compiler

7. (Optional) Add Project Toal: Snap-5N:BUR 183075070 | [ Show Al _
| — 1. Choose Project
| - I 2. Select Device Compiler Toolchains

M PLAB_ i 3. Select Header =-%C16 [Download Latest]
Z Q= Sy et R 16 (2. 10) [C: Program Files\Microchiplxc 16 ]
- i Q L :\Prog g placiaiv 2, 10%hin]

I e PIC24_eS Csalad 5. Select Compiler LASM30
| 5

XSS - PIC24FI256GB108-as eszkdz  ; fmomoms | O

, -HI-TECH DSPICC
* Programozo: SNAP

- ¥C-DSC [Download Latest]
e Fordito:
e XC16 (v2.10)

< Back Add Another Project Mext = Finish
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* Projekt név és elérési it megadasa
» Karakterkodolas: windows-1250

| B3 New Project x

Steps Select Project Name and Folder

1. Choose Project

2. Select Device Project Name: Lab1

3. Select Header
: : g:::g Elsﬂ;lg?ard Project Location: C:\Users'szakaly\MPLAEXPraojects Erowse...
6. Select Project Name and
Folder ’ Project Folder: C:\sers'szakalyWMPLAEXProjects\Lab1.x

: 7. (Optional) Add Project Owerwrite existing project.

Also delete sources,

M R Ne inditsuk el a Code Configuratort
X I D E (] Use project location as the project folder

Encoding: windows-1250 e
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a MPLAE X IDE v6.20 - Lab1 : default

File Edit View Mavigate Source Refactor Production Debug Team Tools Window Help ) KéSZitSﬁk el a main.C élloményt
i ol D O [ BB D-R-2 -k

Projects x| Files [ || StartPage x| MPLABXStore x|
=4 Labl
i[5 Header Files - -
" Important Files ﬁ Mew main¥C16.c e
G5 Linker Files |
-- w — 1 — I Steps Name and Location
: —— . F
ﬁ' Librarie Mew 3 [ Directory... I D E 1. Choose File Type N —
G-[f§ Loadab i T : k . ile Name: |main
Add Logical Folder EI main{C16.c... 2. Name and Location
i Extension: >
Add Existing [tem... ] xc16_header.h.. v wtension: |c
Add Existing ltems from Folders... [9 TextFile.. Set this Extension as Default
Find...
Other... |
Project: Lab1
' Falder: Browse...

Ctrl+V

Rename... Ex

Created File: |C:\Jsers\szakaly\MPLABXProjects\Lab 1. X\main.c

[ =

= Back Mext = Cancel Help
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#include "xc.h" /* 4ltaldnos header a PIC24 csalddhoz */
//egyéb include fajlok

#ifdef  PIC24FJ256GB108
//konfigurdcidés bitek bedllitésa
#endif

//globalis valtozdk

int main (void) {
//Inicializaléas
//Orajel forrds bedllitésa
//Labak felkonfiguréalésa

while (1) //végtelen ciklus
{

//ciklikus feladatok elvégzése
}

return 0O;
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Production Debug Team Tools Window Help 24'bit Program Memory
Y Build Main Project F11 Recot Voctor
¥ Clean and Build Main Project Shift+F11 Primary Interrupt
Batch Build Main Project... Vector Table
q_!’_ Make and Program Device Main Project Alternate Interrupt
Eﬁ Program Device for Debugging Main Project Vector Table
%_ Program Device for Production Main Project
% Erase Device Memory Main Project User
memory <
- Space User Flash
Set Project Configuration »
Set Main Project »
=) Set Configuration Bits Data EEPROM (dsPIC30F)
Flash Configuration Words
CONFIG1 and CONFIG2 registers
located in PM outside the range of comn e
onti onriguration rnegisters
executable code space memo?y J - -
Space Device ID
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Konfiguracios bitek beallitdsa XC16 forditoval:
#pragma config CONFIG_BIT NAME = CONFIG_VALUE

MUEGYETEM 1782

Konfiguracios bitek beallitasa

Output I Configuration Bits x] -
5 Address Hame Value Field Option Category Setting =3
i ZLBFL CONFIG3 FFEF - - - -
@ 1FF WEFE WEFF511 Write Protection Flash Page Segment Boundary Highest Page (same as page 170)
§ 1 WEDIS WEDIS Segment Write Frotection Disable bit Jegmented code protection disabled
1 WECFG WEBCFGDIS Configuration Word Code Page Protection Select bit Last page(at the top of program memory) and Flash configuration words are not protected
% 1 WEPEND WEENLMEM Segment Write Protection End Page Select bit Write Protect from WEFF to the last page of memory
E ZRBFC CONFIGZ 23F6 - - - -
Fiy 2 POSCMOD  HS Primary Oscillator Select H5 cscillator mode selected
I@ iy a DISUVREG Ul Internal USB 3.3V Begulator Disable bit Requlator is enabled
1 IOLIWAY CH IOLOCK One-Way Set Enable bit Write RP Registera (mce
1 OSCIOFNC OFF Primary Oscillator Output Function 05C0 functions as CLEQ (FOSC/2)
3 FCESM C5DCHMD Clock Switching and Monitor Both Clock Switching and Fail-safe Clock Monitor are disabled
iy 3 FNOSC ERIFLL Oscillator Select Primary coscillator (XTI, HS, EC) with PLL mcdule (XTPLL,HSFLL, ECPLL)
u] PLL_S&MHZ ON 96MHz PLL Disable Enabled
Ak 2 ELLDIV DIV3 USE 96 MHz PLL Prescaler Select bits Oacillator input divided by 3 (12MHz input)
Ak i} IESOD COFF Internal External Switch Over Mode IESD mode (Two-speed start-up)disabled
2RBFE CONFIG1 3ETF - - - -
F WDTES PS32768 Watchdog Timer Postscaler 1:32,768
1 FWPSA FR128 WDT Prescaler Prescaler ratio of 1:128
1 WINDIS OFF Watchdog Timer Window Standard Watchdog Timer enabled, (Windowed-mode is disabled)
Fiy 0 FWDTEN OFF Watchdog Timer Enable Watchdog Timer is disabled
Fiy 2 ICS PGx2 Comm Channel Select Emilator functions are shared with PGECZ/PGED2
1 GWRE OFF General Code Segment Write Protect Writes to program memory are allowed
1 GCP OFF General Code Segment Code Protect Code protection is disabled
Fiy a JITAGEN OFF .. JIAG Port Enable JTAG port is disabled >
Memory | Configuration Bits - Format | Read/Write -
Konfiguracios bitek C kédra forditasa
Filter | Address -




@ MECHATRONIKA, OPTIKA ES GEPESZETI INFORMATIKA TANSZEK

// Primary Oscillator Select (HS oscillator mode selected)

#pragma config POSCMOD = HS

// Internal USB 3.3V Regulator Disable bit (Regulator is enabled)

#pragma config DISUVREG = ON

// Oscillator Select (Primary oscillator (XT, HS, EC) with PLL module (XTPLL,HSPLL, ECPLL))
#pragma config FNOSC = PRIPLL

// USB 96 MHz PLL Prescaler Select bits (Oscillator input divided by 3 (12MHz input))
#pragma config PLLDIV = DIV3

// Internal External Switch Over Mode (IESO mode (Two-speed start-up) disabled)

#pragma config IESO = OFF

// Watchdog Timer Enable (Watchdog Timer is disabled)

#pragma config FWDTEN = OFF

// Comm Channel Select (Emulator functions are shared with PGEC2/PGED2)
#pragma config ICS = PGx2

// JTAG Port Enable (JTAG port is disabled)

#pragma config JTAGEN = OFF
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Orajelforrasok
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48 MHz USB Clock

Primary Oscillator

I~

XT, HS, EC

0SCO g

USB PLL

REFOCON<15:8>

12MHz

XTPLL, HSPLL

oSscl o S o PLL & ; ECPLL,FRCPLL © Reference Clock »
— DIV : . Generato .
1 [} 1 1
el e n--- ' '
PLLDIV<2:0> CPDIV<1:0> . -
[ ' | 8MHz e gl

! o = ; 'y

FRC | 8 . | 4 MHz FRCDIV
Oscillater [~ g pAz : 2 : = )
(nominal)| « | & ' Peripherals

CLKDIV<10:8> FRC

CLKO
—

CPU

LPRC

LPRC
Oscillator

.
o
T
o
7}
I
[s]
o

31 kHz (nominal)

Secondary Oscillator CLKDIV<14:12>

SOSC

Clock Control Logic

Fail-Safe
- Clock
Monitor

Oscillator

WDT, PWRT

Clock Source Option

Oszcillator modul (pp. 121)
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Az els6dleges kvarc 12MHz-es
« PLL beallitasa: (pp. 128)

3 — 010 konfiguracios bit

PLLDIV<2:0>
48 MHz Clock

12M Hzrnosc<2:0- =12 ;Tllul\ PLLDIS for USB Module

Input from =10 1110 +2 >

- 8 =100 |4 MHz (96 MHz

FRC e g s

(4 MHz or a rs=>0L0 5(oa 111 PLL Output

8 MHz) — {001 32MHz | ,®w|—={10| for System Clock

/ & + 1 s
CPDIV<1:0>

1-00
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/%

* Kilséd HS oszcillator 12MHz
* USB PLL bekapcsolva

* pp 128

*/

// PLL kimenete, System Clock
CLKDIVbits.CPDIV = O0; //1:1 osztds, 32MHz

// varakozas PLL elkésziiltéig
while (!'OSCCONbits.LOCK) Nop() ;

// Watchdog timer ki
RCONbits.SWDTEN = O0O;
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 TRISx kimenet (0) / bemenet (1)
 PORTx alab allapotat lehet lekérdezni / beallitani
 LATx az adat retesz allapotat lehet lekérdezni / beallitani

Internal Data Bus

Write Read
PORTXx PORTX
or LATx

LATx (0.1 01 001 1)

pmnééégéééé
/7

Device Pins
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A mikrovezérl6 labai reset utan mind bemenetek és amelyik 1ab rendelkezik analog
funkcioval az analog bemenetként miikodik.

Feladatok
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e Timer modul alkalmazasaval — kovetkezo Ora

* Nop() utasitasokkal — 1 utasitasnyi idot vesz igénybe

Szerencsere nem kell kiszamolnunk hanyszor kell meghivni, mert a libpic30.h
tartalmazza a szamitast. El6tte definialni kell a pontos miikodési frekvenciat!

32000000L
/2
<libpic30.h>

Alkalmazhat6 figgvények:
___delay ms(d)
__delay us(d)
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Feladat

Feladat

1. Az SW1 benyomasaval 1épkedjiink az egyes szinek kozott.

2. A 4 db ledre készitsen egy fut6 fényt




