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A fejlesztés folyamata

* Program iras altalaban PC-n ->szovegszerkeszto a
kod elkészitésehez

« Szovegfa|l forditasa (cross-assembler)->binaris
tartalom eloallitasa

 [tobb programmodul esetéen osszeflzes (linkelés)]

« Beprogramozas (,égetés”) a mikrokontrollerbe
vagy a szimulatorba

* Hibakeresés (debug), javitas
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« Kod iras PC-n, program futtatas hardveren
* Hogyan toltjuk be a programot a uC-be?
* Hogyan oldjuk meg a hibakeresest?
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Program fejlesztes

MPLAB® IDE Project

r---------------------1
: Prog.asm main.c : :}Teusrce
I I
I I

MPASM™ , ASSEMBLER/
! MPLAB C I COMPILER
I I
: prog.o main.ao precomp.o : :;Ih;j:':t
I I
I I
I I
1 (MPUB™ orariar) | LIBRARIAN &
I i I library file
I I
| math. 1ibj device. 1kr I LINKER &
| | linker script fil
I I
| I

ad output

I prog.cof | |prog.ced| |prog.hex | |prog.lst| |prog.map I files
I I
L----------------------‘

¥

SIMULATORS
EMULATORS

DEBUGGERS
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main.asm

MPASM™
assembler

more.asm

MPASM
assembler

Hardver alapok

units. lib

MPLINK™ lin

main.o

/\

more.o

b

r"—-—-"'-u
S ]

main_hex

Forditas menete

Frogrammer 2

e

o
(%]
]
o
Q
(#]
Q
O
o

Gﬂﬂﬂﬂﬂﬁg

MCU

Q
o
Q
L)
Q
o)
o

000000




A forditas eredmenyel

Faj tipus |Leiras

XRF Kereszthivatkozasok, szimbolumok
.COD Szimbolum és debug informaciok
HEX Geépikod, ezt kell beprogramozni
LST Abszolut lista (forraskdd + gepikod)
ERR hibalista

0 Athelyezhet6 félkész koéd (object)
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Program ,futtatasa’
* Forditas utan INTELHEX formatum

file name.hex
+1000000000000000000000000000000000000000F0
: 0400100000000000EC
:1000320000002800240006800AB00E800CB0028016D
: 100042006801A5018501EAD1280208026A02ZBF02C5
r 10005200E002EBD228036B803BFO0ZERQ3ICB030B04E8
:1000620008040804030443050306E807EBOTFFOB29

: 0600T200FFOBFFOE8190A57 : BEARAATTHHHH. . . . HHHCOC
r Q0000001 FF where:
EE A two digit hexadecimal byte count representing the number of data bytes that will

appear on the line.

manr A four digit hexadecimal address representing the starting address of the data
record.
TT A two digit record type:
00 — Dvata record
01 — End of File record
02 — Segment Address record
04 — Linear Address record

HH A two digit hexadecimal data byte, presented in low byte/high byte
combinations.

CC A two digit hexadecimal checksum that is the two's complement of the sum of all
preceding bytes in the record.
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Fejleszto eszkozok

* Fordité + Programozo
« Szimulator
* Emulator

 Aramkoron beliili megoldasok
— ICSP (In Circuit Serial Programing)

— ISP (In System Programing) pl.: Boot-loader
— ICD (In Circuit Debug)

Hardver alapok
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Forditdo + Programozo

Forditas PC-n
*Hex-fajl beprogramozasa

*Program mukodésenek megfigyelese
(portlab kapcsolgatas, esetleg ,print”)

Kdd modositas
°lsmeételt letoltés

Egyszerd, olcs6 megoldas, csak egy programozo

berendezés vagy letolto kell hozza
Hardver alapok © Pilaszy Gyorgy BME-IIT



Szimulator

« Kaod iras es forditas PC-n

 Binaris tartalom betoltése szimulatorba (ez is a
PC-n)

* Program mukodésenek nyomon kovetése a
Kepernyon

* |lgeny esetén regiszterek modositasa

 Nem valos ideju futas

- Altalaban nincs kapcsolat a fizikai kornyezettel

 Kivétel: In circuit simulation (program a PC-n fut,
de a valodi mikrokontroller allitja az I/O portjait)

Hardver alapok © Pilaszy Gyorgy BME-IIT
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Emulator

« Forditas PC-n

« Mikrokontroller helyett egy specialis hardver

» Valodi fizikai jelekkel mUkodik, valodi
kornyezetben

* LehetOoseg a futas kozbeni megfigyelésre,
beavatkozasra

« Altalaban ez a legdragabb megoldas

Berendezés

Hardver alapok © Pilaszy Gyorgy BME-IIT
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Aramkdrdn belili megoldasok

jie

ICSP (In Circuit Serial Programing)

*Csak program betoltés lehetséges
*Ezalatt a kontroller nem hajt vegre programot

ISP (In System Programing) pl.: Boot-loader

Kontrolleren futd program irja a memoria masik részet

ICD (In Circuit Debug)

*Program betoltés és futtatas/debug ugyanazon a csatlakozoén
*Toréspont kezelés szukséges a uC-ben

Berendezés
-
i *ﬂ*ﬁ"

Hardver alapok © Pilaszy Gyorgy BME-IIT




MPLAB-X kérnyezet

» Grafikus kezelofelulet
* Van felho alapu valtozata is
» Beintegralt szévegszerkeszts, forditd, szimulator
» Kuls6 hardvereszkozok tamogatasa

- Programozok

- Fejleszto kartyak

-Debuggerek
A laboron a 4.20-as verziot hasznaljuk, ez
megtalalhato a kovetkez6 cimen:

https://www.microchip.com/development-tools/pic-and-dspic-downloads-archive

Hardver alapok © Pilaszy Gyorgy BME-IIT
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* Projekt konyvtar es tipus kivalasztas

Projektek letrehozasa

« Mikrokontroller tipus kivalasztas

B4 New Project

Steps

Choose Project

ﬁ Mew Project

2

1. Choose Project

Q, Filter:

Categories: Projects:

Select Device

[ Standalone Project

m Existing MPLAE IDE w8 Project

m Prebuilt (Hex, Loadable Image) Project
(& User Makefile Project

m Library Project

m Import Atmel Start Project

[&d Import Atmel Studio Project

Select Plugin Board

Select Project Name and

Description:

Creates a new standalone application project. It uses an IDE-generated makefile to build your

project.

Family:

Device:

< Back Finish Cancel

Hardver alapok

id-Range &-bit MCUs (PIC10/12/16MCF)

iltering All Elements:
PIC16F 18875




Eszkoz kivalasztasa

» Szimulator vagy mas kiegeszitd hardver
Kivalasztasa

(A laboron a szimulatort és a Curiosity panelt is
fogjuk hasznalni)

Jie

o e
B4 New Project *
Hardware Toaol:
Steps Select Tool . Hardware Tools
1. Choose Project -~ ICD 3
2. Select Device Hardware Tools e ICD &
I - @i ICD 3 ;
ooID 4 -0 PICKit 4
g o PICKIE 4 O3 PICKit3
@ PM3 -2 Real ICE
XIDE @ s o Smiotor
o S
v [ | Alternate Tools =1+ | Alternate Tools
| Microchip Starter Kits Lo PICKIE2
- O Starter Kits (PKOB) = |, Microchip Starter Kits
[=h-o Starter Kits (PKOB)
& — | : EF o Legacy Starter Kits
= Ba MNext = Finish Cance Help {;1 MCHY
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Programozasi nyelv megadasa

» Gepikodu programozashoz MPASM
* Projekt nev es konyvtar megadasa

B4 New Project

B4 New Project

X IDE
-

Steps Select Compiler
1. Choose Project Steps Select Project Name and Folder
2. Select Device Compiler Toolchains W Ty
: ! oose Proje
| ravdarg 5 mpasn 2. Select Device Project Name: BPROF_LAB4 01
4, Select Tool [ - . =\ : PEEILELE _LABa
5. Sekect Plugin Board P e¥mpazm (v5.77) [C:\Program Files (x88)\Microchip\MPLABX 4. 15\mpasmx] 3, Select Header
. Sele
_ XCB [Download Latest] 4, Select Tool . . .
6. Select Cnmpller BNt g Board Project Location: C:\temp Browse...
7. Select Project Name and 6. Select Compiler
Folder 7. Select Project Name and Project Folder: C:\temp'BPROF_LAB4_01.X

Owerwrite existing project.

Also delete sources.

Set as main project

[] Use project location as the project folder

Encoding: 150-8859-1 v

Cancel Help

< Back Finish Cancel Help < Back Next >
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Projekt kezelo ablak

B3 MPLAB X IDE v4.15 - BPROF_LAB4_01 : default - m| *
File Edit View Mavigate Source Refactor Production Debug Team Jools Window Help |Q" Search (Cirl+I)
ﬁ% I—‘E\"}@J éldefﬁult vl ? 'Tﬁ' |> '%m'% . ‘PC: 0x0| |zdcc : W:0x0 : bank 0 é'ﬁréHowdoI?
Projects x| Files | Classes | Services = LAB4_DD.asm x| (=
ﬁ l!\SITIJ:H'ObB Asm Sou i B i =) B B »
: rce Histary Er@rﬁ%@z ﬁ?'ﬂbD CEE|lQ O |y HE
-] BPROF_LAB4_01 | | | | & | |
..HeaderFiIES l :-L-L-L-L-L-L-L-L-L-L-\-\-\-L-L-L-L-L-L-L-L-L-\-\-\-\-L-L-L-L-L-L-L-L-L-\-\-\-L-L-L-L-L-L-L-L-L-L-\-\-\-L-L-L-L-L-L-L-L-Lﬁ
ﬁ' Important Files 2 :
Linker Files 3 H Microchip licenses this software to you solely for use w
Source Files 4 H products. The software is owned by Microchip andfor its
“WL254 00.3sm -] : protected under applicable copyright laws. All rights ¢
Libraries E ;
Loadahles 7 : This software and any accompanying information is for su
g : It shall not be deemed to modify Microchip?s standard wa
5 H products. It is your responsibkility to ensure that this
1ad : your reguirements.
BPROF_LAB4_01 - Dash... XI LAB4_00.asm - Navigator [=] 11 H
2% | '8 BPROF_LAB4 01 - 12 : SOFTWARE IS PROVIDED "AS IS". MICROCHIP AND ITS LICENSC
@ | Project Type: Application - Configuration: default 13 : DISCLAIM ANY WARRANTY OF ANY KIND, WHETHER EXPRESS OR IM
TN g";&cﬁm?ﬁ 14 ; BUT NOT LIMITED TC, THE IMPLIED WARRANTIES OF MERCHANTAR
15 : FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. IN NO EVE
L 48 Checksum: Blank, no code loaded ] ~ crme = -
E—]E&h Compiler Toolchain 16 : MICROCHIF OR ITS LICEWNSCRS BE LIABLE FCOR ANY INCIDENTAL,
%% MPASMWIN (v5.77) [C:\Program Files (x85)Microchip 17 ; INDIRECT OR CONSEQUENTIAL DAMAGES, LOST PROFITS OR LOST
- Production Image: Optimization: 18 : YOUR EQUIPMENT, COST OF PROCUREMENT OF SUBSTITUTE GOODS,
E—]E Memory 19 : SERVICES, ANY CLATMS BY THIRD PARTIES (INCLUDING BUT HOT
(g Usage Symbols disabled., Click to enable Load Symbals, 20 : DEFENSE THERECF), ANY CLATMS FOR INDEMNITY OR CONTRIBUTI
(& Data 1024 (0x400) bytes 21 ; SIMILAR COSTS.
“ [ Program & 192 (0x2000) words 29 .
- %8 Debug Tool i . ; Wi i
ﬁ Simulator 23 : To the fullest extend allowed by law, Microchip and its
E-----ﬁclickforSimulatedPeripherals y 24 H liakility shall not exceed the amount of fee, if any, th
e e - 25 : directly to Microchip to use this software. e
< >
< >
&P () Stopwatch [ Logic Analyzer @ IjoPins [Z Output Configuration Bits  SFRs 1:1 INS
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,Window”2>"PIC Memory Views”’->"Configuration Bits”

Konfiguracios bitek beallitasa

ﬂ MPLAE X IDE w4.15 - BPROF_LAB4 01 : default — O >
File Edit Wiew Mavigate Source Refacter Production Debug Team Tools Window Help |Q' Search (Ctrl+I)
3 : ma = = L . == 3 3 3
dF_‘—] % I_- -,\.;-_l default w I:if - Eﬁ = |> - lsz» = ljﬁfm |  iPC: Ox0| |zdcc @ W:ilxD : bank O 'ﬁr : How do I?
Projects x| Files | Classes  Services = |G 1aB4_00.asm x| [ I[=]E
- Asm_proba Asm Source Histor 0 [ E E | @ = _=
: ¥ = R = = =} iy —— [ 5 oo @ M W= _= F
£ BPROF_LAB4_01 |2 = _t}‘l |E‘%§ 5P e % | o | & .
_. Header Files 13 ; TODO INSERT INCLUDE CCODE HERE "
[ Important Files Configuration Bits x] =
" Linker Files Category Setting
ZH[gF Source Files . : ) )
Ej LAB4 00 E |- External Oscillator mode selection bits Oscillator not enabkled
L Em TARR SR.asm - Power-up default value for COSC bits HFINTOSC with 2x PLL, with OSCFRQ = 1€ MHz and CDIV = 1:1 (F
ﬁ Libraries o Clock Out Enable bit CLEOUT function is disabled:; ifo or oscillator function on OF
& [ Loadables ] | Clock Switch Enable bit Writing to NOSC and NDIV is allowed
Fail-Safe Clock Monitor Enable kit F5CM timer enabkled
Master Clear Enable kit MCLE pin is Master Clear function
Power-up Timer Enable bit FWRT disabkled
- Low-Power BOR enabkle kit ULFBOR disabled
.BPR?F_LAMJH - Dash... x[ = =m - Navigator = Brown—-out reset enable bits Brown-out reset disabled
% 3 B_PROF_LF\B4_U] L Brown-out BReset V’crltage Se ot Broion qat D L KT Pt Ta =R | L I o Bk
E@ " Project Type: Application - Configuration: default Zero-cross detect disable , " \ "
= = i----;VEFCIGFIBS?E Peripheral Fin Select one-y # 1 nc lUde p l 6 f l 8 8 7 5 S lnc TWarg
Stack Overflow/Underflow Rg
. 4 Checksum: Blank, no code loaded
g 5% Compiler Toolchain WDT Period Select bits CONFIG CONFIG1 ’ O0x3F8C
(7] o ' MPASMWIN (v5.77) [C:\Program Files (x86)\Microchip WDT cperating mode T
. )" Production Image: Optimization: WDT Window Select bits CONF I G CONF I G2 7 O X 3 F 3 F 3 noy
E—:lﬁ Memory WDT input clock selector - -
6 Usage Symbols disabled. Click to enable Load Symbaols. UserNVM self-write protect] C ON F I G C ON F I G 3 ’ O X 3 F 9 F
; E Data 1024 (0x400) bytes Scanner Enable bit _— —_
(5] Program 8 192 (0x2000) words Low Voltage Programming Eng s MCI
B---ﬂgbUQ Tool UserNVM Program memory codd _CONF I G _CONF I G 4 ’ O X 3 F F F
Simulator DataNVM code protection bif
~-i§9 Click for Simulated Peripherals C ON F I G C ON F I G 5 ’ O X 3 F F F
=-3lF Debug Resources Py _ 3
I:| Program BF Used: 0 Free: 1000 o
<B == ==-. . - = s=== = Memory | Configuration Bits v Format |Read,Write v Generake Source Code t Output |
P &) stopwatch [ Logic Analyzer @ 1foPins [5 Output  Configuration Bits  SFRs @) 11 | NS
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* A projekthez tartozo ,Dashboard” nézetben kattintsunk a
,project properties” ikonra

 Valasszuk ki a szimulator modot

A szimulacio ora

T0x0| |zdcc @ Wi0x0 : bank 0 ﬁr How do I?

Projects & |Files

(&) bazis_teszt

E‘_] newpic_8b_simple.asm = @B@
[Aemsource | Hstory |[@ [0 - B - | v ®

newpic_8b_simple.asm... =

— CUNTIE _CUNCIGI, UXSED
4 _ CONFIG _CONFIGZ, Ox3F3
5 _ CONFIG _CONFIG3, O=x3F39[
& _ CONFIG _CONFIG4, Ox3FF
7 _ CONFIG _CONFIGS, Ox3FF
5]
g

EPROFLABS L o _ 52 UFECT  CODE %0000 El -
Project Type: Application - Configuration: default
Device L
G PIC16F 18875 L
“ 4| Checksum: Blank, no code loaded 12
-Zl':{f Compiler Toolchain 13
D{f MPASMWIN (v5.77) [C:\Program Files (x86)\Micro 14 R RRRRAARARARAAEARA AR
r{f Production Image: Optimization: 15 : MAIN PROGRAM
—];‘; Memary T
6 Usage Symbols disabled. Click to enable Load Symb . ) - I
-5 Data 1024 (0x400) bytes 17 fdefine P OUT  IRIZ,4
Q Program & 192 (0x2000) words L #define P_IRANY TRISAZ, 4 L
= ?{DebugTool 15 #define Gomb_S1 PCRTE, 4
: 6 Simulator 20 #define Gomb_ S1_IRANY
€ Click for Simulated Peripherals 21 GPR_VAR UDATA 0x20
(- Debug Resources 22 DTMP1  RES 1; késlelte
-0 Program BP Used: 0 Free: 1000 23 MAIN PROG CODE ; let 1i
g ga: EP U;Ed:B?; FNreeS: IDDDt 24 STLRT
ata Capture BP: MNo Suppor -~ rEm
25 BANESEL ANSEL
0 Unlimited BP (W): Simulator B
26 CLRF ANSELR
< il ] G = i avremen 7| [N
&l T r |
15:15 s ||
=

Hardver alapok

Project Properties - BPROFLABS 1

Szimulator mod kivalasztasa

clét is itt allithatjuk be a ,Simulator” pont alatt

Categories:
General

File Indusion/Exdusion
&

; Simulator

Loading

Libraries

Building

mpasm (Global Options)
@ mpasm

2 mplink

Manage Configurations...

Configuration
Family: Device:
All Families - PIC16F18875

Supported Debug Header:  Supported Plugin Board:

MNone None

Hardware Tool: Compiler Toolchain:

) Hardware Tools

»

, Compiler Toolchains
[=J-mpasm

[-%C8 [Download Latest

m

) Alternate Tools -
n | » 4| 1

s Impasm (v5.77) [C:\Program

L2 XC8 (w1.45) [C:VProgram Filg

3

*Tip: double dick on serial number (SN) to use a friendly name (FN) instead.

QK ][ Cancel ][ Apply ]




Szimulator inditasa

« Képernyo tetején levo ikonra kattintunk

EMPLAB X IDE v4.15 - Bl d

File Edit View Mawvigate 5Scurce Refactor Production Debug Team Teols Window Help

T e S %) @ [defout « B8 P x| B

» Uj gombok jelennek meg:
- 000
« Stop, plllanat allj,reset, run

« Ezekkel befolyasolhatjuk a szimulacio
mukodéset

Hardver alapok



» Toréspont elhelyezes

» Valtozok, SFR-ek megjelenitése
 |d6zitések vizsgalata (Stopwatch)
» KulsO gerjesztesek létrehozasa

» |dOzitesek megjelenitese

Fontosabb szimulator funkciok

Hardver alapok
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Valtozok, SFR-ek megjelenitése

,Window"-2>"Debugging”->"Watches”

VWatches # | Call Stack Breakpoints Qutput
— Name Type Address Value
;:'_:p‘“. I |¥) A FORIB b o LJ LxL LJ g
7 PORTA SFR ) oxc ] oxoo
& ) LATA SFR ] ox1s ] oxo0
& 7 DCNT (1) Bytes {Use...E] 0x21 E] a7
B B |

Uj adatpontok hozzaadasa

Hardver alapok



KulsoO jelek szimulalasa

Window’=>"Simulator’=>”"Stimulus”

Watches | Stimulus 3 | Call Stack | Breakpoints | Output |

@ Asynchronous | pin/Register Actions | Advanced Pin/Register | Clock Stimulus | Register Injection
Fire Pin Action Value Units Comments
Eﬂ o |RB4 Togagle Myomogomb bemenet

=| | I I N R

Nyomogomb szimulalasa kattintasra

Hardver alapok
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ldozitések vizsgalata

,Window”->Debugging”->"Stopwatch”

Watches Stopwatch # | Stimulus Call 5tack Bre

&z |Target halted. Stopwatch cyde count = 2 (250 ns)
Target halted. Stopwatch cyde count = 13 (1,625 ps)

Target halted. Stopwatch cyde count = 14 (1,75 ps)

|

o
-T- L
O

Cyde count = 14 (1,75 ps)

Ciklusszam és tenyleges végrehajtasi ido megjelenitése
<Instruction clock megadasa szukseges

Hardver alapok



,Window”-2>"Simulator’->"Logic analyzer”

Watches | Stopwatch | Stimulus | Logic Analyzer 2 | Call Stack | Breakpoints |0utput

haromfeledelay | EFROFLABS_1

Walts
TR T

Jelvaltasok megjelenitése

B4 Logic Analyzer Settings

i

20 21 22 23 24 25 26 27 prds | 29 pi ] a1

Instruction Cycles

— AT

432 33 Sd

495

fal=}

oS

a4

[Add] Dielete Pins | add/ Delete Bus | Properties | pin Color |

Available Pin

Selected Pin(s)

ADCACT - RA7

‘ "

ADGRDA |
ADGRDB
AMAD

o]

Hardver alapok

ovabbi portbitek hozzaadasa

ANAL
ANAZ
ANA3
ANA4
ANAS
W | |amas
ANAT
ANBO
ANB1
ANB2
ANB3
ANB4
ANBS

ARKIRE

ki & @) 0

OK

Load ” Save ” Clear H

” Cancel ” Help




ii‘ Hardveres debug

« Kivalasztas el6tt legyen csatlakoztatva az eszkoz!
 Hasonléan a szimulator kivalasztasahoz:
,,Mlcrochlp Starter Klts”é”Starter kits (PKOB)->, Curisoity”

"3 Project Properties - BPROFLAES_1 —— 55)
Categories: Configuration
n
- « Uj eszkoztar
e 2 File Indusion/Exclusion All Families - PIC16F 18375 -
=~ 2 Conf [default : )
lator Supported Debug Header:  Supported Plugin Board:
# @ Loading

. - TEal | = T
: - |: | ) 0
’ < Libraries tone tone L'-.li " L-lg.?j " ’ Ii ’ ] y Q‘*Uj i-b i
..... @
Building Hardware Toal: Compiler Toolchain:
-~ @ mpas obal Options! e Tools - i i
@ m m

‘ »DEBUG
HOLD

PICKit2
S || Microchip Starter Ki ts 'RUH
B o Starter Kits (PKOB)

*Tip: double dick on serial number (SN) to use a friendly name (FN) instead.
Manage Configurations

[ 0K ][ Cancel H Apply ] Unlock

Hardver alapok



‘ Demodkartya (laborhoz)

* PIC16F18875 mikrokontroller

* Integralt programozo6 és debug modul

« 2 nyomogomb, 1 potenciométer, 4 LED
« 2 bovitdo modul foglalat (MB1, MB2)

« + ketdigites hétszegmens kijelzo modul

®
@ o EE ek Ex:ee
—
=

MicrocHIP -
.o _t(:_uﬁosfty HPC
TS [

s33sbpdsssigaiEas
RA7 RA6 RAS RA4 © = iCi
@ @ @ ® -
:® 4@ @0 ® @

. a.!si.!g !gﬁ‘!ng Gl

L e 2 . - 04-10536 Rev 1
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Jie

Kijelz0 modul kapcsolasi rajza

VEC
N N .y
R10 WO
22
POWER NDibh P2-RE e ;éﬂ PUR. SEL
A At bLa  — 2 = 0 pids ; ; 1
L T
\gi L 3 a 5 L [
\gl F—— : g S mgi *7 mikro
—_ i L]
= N Tlg 7 P FRE BUS
B o7 MR AN [ | PaM
o RST T -
[ SCK s TR
SCK RX
= =00 0l MIso scL P —
. 500 =1 most DA =
33+
R1Z - Ri8 Rii R GND GND
\ﬁ - ] ]2' 350 g 4 |:|1ENZN< MIKROBUS CEVICE COMM
2 ] == )
Do 3
Dod = 1
N —— o
\D0g = 7 MR /] = =
L] B 500
|i VEC

. |

A modul jelelnevezései: @ @ @ @
PWM: kimenet engedélyezés 4™ Qg "

de

D, DgDs D, D; D, D, D, D, Dg Ds D, D; D, D, D,
MISO: soros adatkimenet el R el R st I e el R e R R )
Mésodik b BIsS b
asodik bajt sO bajt
MOSI: soros adatbemenet ! :
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Klje|ZO modul —

74HC595

MMM%

% E‘ % % ﬁ%‘#j

ISR L : NSRRI
0%, mﬁﬁm *ﬂiﬁ"{ a*.ﬁ‘,:l ﬁﬁm mﬁﬁm mﬁﬁm mﬁﬁm
T‘I || HEEA I H’ | r’ _ H | TI 7T
l l 1~ l l

I

12

RCLK

SROLK

SER 14

Kozos reset (SRCLR)
Kimenet engedélyezes (OE)
8bites leptetd regiszter (SER, SRCLK)
8bites regiszter (RCLK)

"ol Y Ty 7Y U ————



Jjie

A modulhoz tartozo portbitek

Portbit neve Felhasznalasa
RA3 MB1 — Regiszter beiras
RD3 MB2 — Regiszter beiras
RB1 Orajel
RB2 Soros adatbemenet
RB3 Soros adatkimenet
RC2 MBI — kimenet eng.
RDI MB2 — kimenet eng.
RDO MB1 — Reset
RD?2 MB2 — Reset

Hardver alapok



Konkret péelda:

Irjunk asm programot, amely a PORC.5-re kapcsolt
nyomogomb lenyomasanak hatasara 15us hosszu pulzust
allit el6 a PORTA.7 kimeneten

Fejlesztoi kornyezet hasznalata

© Pilaszy Gyorgy BME-IIT
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 Iranyregiszterek beallitasa:
— TRISA7=0 (kimenet)
— TRISC5=1 (bemenet)

* |dGzito szubrutin elkeszitése
* FOciklus a gomb lenyomasanak erzékelésere
* Pulzus generalasa

Program feladatal

© Pilaszy Gyorgy BME-IIT
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Portok kezdoertekeinek beallitasa

ANSELx

INITPORT:
BANKSEL ANSELC
O
CLRF ANSELC
CLRF ANSELA KA
Data Register
BANKSEL LATA
CLRF LATA ’
Fead PORTx®
MOVLW B'0111111
MOVWE TRI SA,’ RA7 Kimenet To analog peripherals «f
MOVLW B’”11111111"’
MOVWEF TRISC,; PORTC Bemenet
RETURN

© Pilaszy Gyorgy BME-IIT

Vss

'O pin



Jie

DelaylS5us:
MOVLW D'38'

D15CK:
DECEFSZWREG, W
GOTO D15CK
RETURN

Késleltetd szubrutin

© Pilaszy Gyorgy BME-IIT
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WaitPush:
BTEFSC PORTC, 5
BRA WaitPush

Gombnyomas erzekelese

© Pilaszy Gyorgy BME-IIT
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Pulzus:
BSE
CALL
BCF
CALL

LATA, 7
Delaylbus
LATA, 7
Delaylbus

Pulzus eldallitasa

© Pilaszy Gyorgy BME-IIT
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Teljes program osszeallitasa

INITPORT:

#include "pl6£18875.1inc"
ORG O

CLRF PCLATH

CALL INITPORT
WaitPush:

BTFSC PORTC, 5

BRA WaitPush
Pulzus:

BSF LATA, 7

CALL Delaylbus

BCF LATA, 7

CALL Delaylbus

GOTO WaitPush

BANKSEL ANSELA
CLREF ANSELA
CLRF ANSELC
BANKSEL LATA
CLRE LATA

MOVLW B'01111111VY
MOVWE TRISA
MOVLW B"11111111°
MOVWE TRISC
RETURN

Delaylbus:

D15CK:

MOVLW D'38'

DECESZ
GOTO
RETURN
END

WREG, W
D15CK
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Szimulacio

! MPLAB X IDE v4.20 - pulzusteszt : default o (=]
File Edit View MNavigate Source Refactor Production Debug Team Tools Window Help |Q- Search (Ctrl41) |
|77 el S | Jacfat T % P-R--QUBR- 00008 & & |romdor
Projects X | Files | Clsses | ] | StertPage x| k) pulzustesztasm x| q ,JJ
=8 putastest pmsore ey B DASSBHCLL /AU O0 &
-- Header Files — - j
ﬁ' Important Files 2 #include "plé&fl8875.inc
-- Linker Files 2 erg 0
: ; 4 START:
65y Source Files
E _— 5 CLRF PCLATH N
-l Ubvaries 6 | cALL INITPORT
E)‘ Loadables b WaitFush:
(=3 BTFSC PORTC, S
Stimulus X | = 9 BRA WaitPush
10 Pnlzus: =
(§)  Asynchronous | pin/Register Actions | Advanced Pin/Register | Clock Stimulus | Register Injection | 1 BSF LRTR, T
: = Pin Action value | Units c = 12 CALL DelaylSus=
12 = | 13 BCF LATL, T
14 CALL DelaylSus
E il 15 GOTO WaitPush
@ LI 16 INITPORT:
o 17 Banksel ANSELC
18 CLRF BNSELC
pulzusteszt - Dashboard X | pulzusteszt.asm - Navigator | o | 19 CLRF ANSELR d|
2% |8 pulzusteszt = Logic Analyzer X | Variables | CallStack | Breakpoits | Output | =
@a ----- Project Type: Application - Configuration: default — .
P pseset | Ha folyamatosan nyomjak a
H 5
| Ched<sum Debug Image s
8- F Garvie Toaten i \ gombot folyamatosan jonnek
@ ----- Dﬁ“ MPASMWIN (v5.77) [C:\Program Files\MicrochipMPLABX \w4. 20\ympasma] O omeene  —
(U770 -..}' Debug Image: COFF: Optimization: - ; I k
B QMemory 3 5 pu ZUSO 00D
£ Data 1024 (0x400) bytes z
{ fimans o 50 100 150 In:lruzcslo 200 =50 9 HO an Iehetne eZt
— RCS — RAT gy
[ Program Used: 25 (0x19) Free: 8 167 (0x1FE7) ;I ﬁl E'Ial Tﬁl 4 | el ke ru I n I?
= ¥%& Nehin Trnl
pulzusteszt (Build, Load, ...) debugger halted | 8:1 | s
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ORG O

CLRF PCLATH

CALL INITPORT
WaitRelease:

BTFSS PORTC, 5

BRA WaitRelease
WaitPush:

BTEFSC PORTC, 5

BRA WaitPush
Pulzus:

BSF LATA, 7

CALL Delaylbus

BCF LATA, 7

CALL Delaylbus

GOTO WaitRelease

Varjuk meg a gomb elengedéset is

#include "pl6£f18875.inc"

INITPORT:

BANKSEL ANSELA
CLREF ANSELA
CLRF ANSELC
BANKSEL LATA
CLRE LATA

MOVLW B'01111111VY
MOVWE TRISA
MOVLW B"11111111°
MOVWE TRISC
RETURN

Delaylbus:

D15CK:

MOVLW D'38'

DECESZ

GOTO DI15CK
RETURN

END

WREG, W
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* A tenyleges hardverbe programozashoz szukseges a
konfiguracios bitek megadasa:

Program letoltés

_ CONFIG CONFIG1, 0x3F8C
_ CONFIG CONFIG2, Ox3F3F
_ CONFIG CONFIG3, O0x3F9F
_ CONFIG CONFIG4, Ox3FFF
_ CONFIG CONFIG5, Ox3FFF
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* Microchip weboldala
http://www.microchip.com

« MPLABX fejleszt6i kornyezet és dokumentacio
letoltese
https://www.microchip.com/mplab/mplab-x-ide

* Online help a mikrokontrollerhez es a fejlesztoi
kornyezethez
http://microchipdeveloper.com/mcu1102:start

* Targy honlapjan
https://www.iit.bme.hu

A temahoz kapcsolodd anyagok
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