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Gui dén: www.picvietnam.com

Noi dung: | Lap trinh cho PIC bang CCS ver3.242

MICROSOFT WORD

Tom tit:

Tai liéu hwdng dan sie dung trinh bién dich CCS cho I@p trinh PIC. Tim hiéu tong quan vé CCS
va cach tao mot Project trong CCS.

Chwong trinh mau cho PIC16F877

Cdc vi du ldp trinh don gian: quét LED, ADC, RS232...
1. Tong quan vé CCS

1.1. Visao ta st dung CCS?

Sw ra doi ctia mot loai vi diéu khién di kem véi viéc phat trién phan mém tng dung cho
viéc 1ap trinh cho con vi diéu khién d6. Vi diéu khién chi hiéu va lam viéc véi hai con s6 0
va 1. Ban dau d€ viéc lap trinh cho VDK la lam viéc v6i day cac con s6 0 va 1. Sau nay khi
kién trac ctia Vi diéu khién ngay cang phtic tap, s6 lugng thanh ghi 1énh nhiéu lén, viéc 1lap
trinh véi day cac s6 0 va 1 khong con phtt hop nita, doi hoi ra doi mét ngoén ngtt méi thay
thé. Va ngon ngtr 1ap trinh Assembly. O day ta khong ndi nhiéu dén Assmebly. Sau nay khi
ngon ngtt C ra doi, nhu cau dung ngoén ngtr C dé thay cho ASM trong viéc mo ta cac lénh
lap trinh cho Vi diéu khién mot cach ngan gon va dé hiéu hon da dan dén su ra doi cta
nhiéu chuong trinh soan thao va bién dich C cho Vi diéu khién : Keil C, HT-PIC, MikroC,
CGCs...

T6i chon CCS cho bai gidi thiéu nay vi CCS la mot cong cu lap trinh C manh cho Vi
diéu khién PIC. Nhitng wu va nhuwgc diém cua CCS sé dugc dé cap dén trong cac phan
dudi day.

1.2. Giéi thiéu vé CCS?

CCS 1a trinh bién dich lap trinh ngdn ngtr C cho Vi diéu khién PIC ctua hang Microchip.
Chuong trinh la su tich hop cta 3 trinh bién dich riéng biét cho 3 dong PIC khac nhau d6
la:

- PCB cho dong PIC 12-bit opcodes

- PCM cho dong PIC 14-bit opcodes

- PCH cho dong PIC 16 va 18-bit

Tat ca 3 trinh bién dich nay duoc tich hop lai vao trong mét chuong trinh bao gdm ca
trinh soan thao va bién dich 1a CCS, phién ban méi nhat 1a PCWH Compiler Ver 3.227
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Gidng nhw nhiéu trinh bién dich C khac cho PIC, CCS gitip cho nguoi sit dung nam bat
nhanh dwgc vi diéu khién PIC va stt dung PIC trong cac du 4n. Céc chuong trinh diéu
khién sé duwgc thuc hién nhanh chéng va dat hiéu qua cao thong qua viéc st dung ngon
ngtt lap trinh cap cao — Ngon ngir C

Tai liéu huéng dan st dung c6 rat nhiéu, nhung chi tiét nhat chinh 1a ban Help di kem
theo phan mém (tai liéu Tiéng Anh). Trong ban tro gitip nha san xuat da mo ta rat nhiéu vé
h?ang, biéh, chi thi tién xtia ly, cdu triic cac cau 1énh trong chuong trinh, cdc ham tao san cho
nguoi st dung... Ngoai ra vé Tiéng Viét cling ¢ ban dich ctia tac gia Tran Xuan Truong,
SV K2001 DH BK HCM. Tai liéu nay dich trén co s ban Help ctia CCS, tuy rang chua day
du nhung day la mot tai liéu hay, néu ban tim hiéu vé PIC va CCS thi nén tim tai liéu nay
vé doc. Dia chi Download tai liéu: www.picvietnam.com -> Muc néi vé CCS.

2.  Tao PROJECT d4u tién trong CCS

Dé€ tao mot Project trong CCS c6 nhi€u cach, cé thé dung Project Wizard, Manual Creat,
hay don gian la tao mot Files méi va thém vao d6 cac khai bao ban dau can thiét va “bat
budc”.

Dudi day sé trinh bay cach tao mot project hop 1€ theo ca 3 phuwong phap. Mot di€u ta
can chu y khi tao mot Project d6 1a: khi tao bt ct mot Project nao mdi thi ta nén tao mot
thu muc méi véi tén lién quan dén Project ta dinh lam, rdi luu cac files vao d6. Khi lap
trinh va bién dich, CCS sé tao ra rat nhiéu files khac nhau, do dé néu dé€ chung céac Project
trogn mot thu muc sé rat mat thoi gian trong viéc tim kiém sau nay. Pay ciing la quy tac
chung khi ta lam viéc véi bat ky phan mém nao, thiét ké' mach hay lap trinh.

Viéc dau tién ban can lam la khoi dong may tinh va bat chuwong trinh PIC C Compiler.

2.1. Tao mot PROJECT st dung PIC Wizard

Trudc hét ban khoi dong chuong trinh lam viéc PIC C Compiler. Tt giao dién chuong
trinh ban di chudt chon Project -> New -> PIC Wizard nhan nut trai chudt chon.

c PCW € Compiler, IDE

File | Project | Edit Options Compile View Tools Debug Help

| Mew >||C£:E PIC \Wizard |14|;.it vl|| = o & 88 g
£ Open 43 ManualCreate | 0
® Open il Files =
Reopen 3
Prir A1 files

Find test in project

Include Dirs...

o (R = (P

Close Project
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Sau khi nhan chudt, mot ctra sO hién ra yéu cau ban nhap tén Files can tao. Ban tao mot
the muc mdi, vao thu muc dé va luu tén files can tao tai day.

Savein; | = 1-PIC project VI & T e -
g [C)ADC Fa [3Mhay LED PE_O [£] ds1307_a
\_3 [C)ADC_USART FE774 [CAPICI6FES [£] ds1307 b
MyRecent | 300 ankhoa DT ICPIC1EFE77A [Z) emisar_dtmf_mtas
Documents (=) Doc ghi EEFROM L €] Freq_took.c
o [C3Doc ghi Program EEPROM Iy Quet LED Freqg_100k, HEX
Lﬁ [C)Ds1307 [ Quet LED dung MAx7221 [£] heozon_mtagsn
Biashiok () Gia0 tisp COM_LCD [CIRTC D51337 [€] Ied_lib_sbit.c
|_ZJHien thira LZD I 5leep mode |'§1 lcdserial
. () Infare Decoder |5 Write o EEPR.OM use rs232 r;] leerme_mkaE5E0
_J [ZIkey scan @ code.c }macro
[C)khoa dien tu {16FE76) [Z] def_g4 [c] rmy_ds1337.c
My Documents | : -
[CT)khoa dien tu ATE9S @ def_a4.h @ ity _input.
[CiLed matrix display [h] def _ss.h |c] test Favaa.c
'jl;! [CSIMPLAE Files [W] d=f_876a.h test FATEA, HEX
' [CiMgat Timetro ] def_g77ah ] test.c
My Computer '
. - >
‘;h'] File name: | b i Save
-
My Metwork | Save as type: | v ! [ Cancel ]

Hinh2.0: Cita sé Save As

Nhu vay la xong budc dau tién. Sau khi nhan nat Save, mot cira s6 New Project hién ra.
Trong cta s nay bao gém rat nhiéu Tab, mdi Tab m6 ta vé mot vai tinh ning ctia con PIC.
Ta sé chon tinh nang st dung tai cac Tab twong tng.

Duéi day sé trinh bay y nghia tig muc chon trong moi Tab. Cac muc chon nay chinh
la d€ cap dén céac tinh ndng ctia mdt con PIC, tuy theo ting loai ma sé c6 cac Tab twong tng.
Dai voi tirng du an khac nhau, khi ta can st dung tinh nang nao caa con PIC thi ta sé chon
muc d6. Tong cdng c6 13 Tab dé ta lwa chon. Toi gidi thiéu nhiing Tab chinh thuwong hay
duwoc str dung.
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2.1.1. Tab General

Tab General cho phép ta lua chon loai PIC ma ta sit dung va mot s6 lwa chon
khac nhu chon tan s6 thach anh dao dong, thiét 1ap cac bit CONFIG nham thiét lap
ché& d¢ hoat dong cho PIC.

New project
General
Froject Name: D:A1-PIC projectitest.c

Device: | PICIBFE774 . Dscilator Frequency: 20,000,000 HZ

Fenttion Ganseaion ] Enable Integrated Chip Debuaging (ICD]
& Opening brace on the following line [ Use 16 bit pointers for Full RAM use
) Opening brace on the same line I Restart WDT during calls to DELAY

[ne fuss per line with comments
Fuses

High speed Dsc [» 4mhz] -
Pawer Up Timer

ode
Fleset when brovwnout detected
Low Voltage Prograrming on B3PICTE) or BSPICTS)
[ Data EEPROM Code Pratected

Wiew Code

Program memory not wite protected | Gererated
e s ot | Henezod,
LR
General il A Communicat tions ASPI and LCD 4 Timers APCH Timers Aé&nalog 4Other Alnterrupts A Drivers A1/0 Pins AHigh/Low Voltage EE
Hinh 2.1: Tab G l
.
m A2 1a enera

- Device: Liét ké danh sach céac loai PIC 12F, 16F, 18F... Ta sé chon tén Vi diéu khién
PIC ma ta sit dung trong dy an. Lay vi du chon PIC16F877A

- Oscilator Frequency: Tan s6 thach anh ta st dung, chon 20 MHz (tuy ting loai)

- Fuses: Thiét 1ap cac bit Config nhu: Ché d¢ dao dong (HS, RC, Internal ), ché dd bao
vé Code, Brownout detected...

- Chon kiéu con tr6 RAM la 16-bit hay 8-bit

2.1.2. Tab Communications
Tab Communications liét ké cac giao tiép noi tiép ma mot con PIC hd trg, thuong la
RS232 va I2C, cung véi cac lwa chon d€ thiét lap ché' do hoat dong cho ting loai giao tiép.
Giao tiép RS232
Mbi mét Vi diéu khién PIC hd tro mot cong truyén thong RS232 chudn. Tab nay

cho phép ta lwa chon chan Rx, Tx, tdc d¢ Baud, Data bit, Bit Parity...
Giao tiép 12C

D€ st dung 12C ta tich vao nat chon Use I12C, khi dé ta c6 cac lua chon: Chan
SDA, SCL, Toc do truyeén (Fast - Slow), ché’do Master hay Slave, dia chi cho Salve.
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New project 3]
Commurications
AS-232 "  OK

Baud  [9600 | [ restart_tadt o
2 Bits |9 ™
Parity:  |Mone & [Cinvert
Transmit: |05~ | Elretian [ Enable pin
; : Dlenors
Feceive: [C7 v [CIBRGH1OK Steam
12C
[Juseizc

Wiew Code
Generated
from this tab

[ Hardwsare PSP

General ) Communications ASP1 and LCD { Timers AFCHTimers fAnalog {Other dintenupts ADrivers £1/0 Fins fHigh/Low Woltage /£

Hinh 2.2: Tab Communications

2.1.3. Tab SPI and LCD

Tab nay liét ké cho nguoi dung cac lya chon doi véi giao tiép noi tiép SPI, chuan
giao tiép toc dd cao ma PIC ho tro vé phan cting. Chu y khi ta dung 12C thi khong
thé dung SPI va nguoc lai. D€ ¢ thé sit dung ca hai giao tiép nay cung mot lac thi
budc mot trong 2 giao tiép phai 1ap trinh bang phan mém (gidng nhu khi dung 12C
cho cac chip AT8051, khong c6 ho trg phan ctmg SSP).

Phan cau hinh cho LCD danh cho cac chip dong 18F va 30F.

Mew project @
o Cancel
Hardware SPIH1 Static S

() Master
O Slave

Spi mode
(&) CKP=0.CKE=0
() CKP=0,CKE=1
O CKP=1,CKE=D
O CKP=1,CKE=1

Clack

(&) Divide by 4

O Divide by 16

O Divide by 64 e

ke ner2 from this taby
PRy

[ Sample at End

General £ Communications 5,51 and LCD A Timers { PCHTimers féAnalog £0ther fInterupts £ Drivers 41/0 Pins fHioh/Low Voltage /1]

Hinh 2.3: Tab SPI and LCD

2.1.4. Tab Timer

Liét ké cac bd dém/dinh thoi ma cdc con PIC dong Mid-range c6: Timer0, timerl,
timer2, WDT...
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Trong cac lya chon cau hinh cho cac by dém /dinh thoi c6: chon nguon xung
dong ho (trong/ngoai), khoang thoi gian xay ra tran...

2.1.5.

E

New project

Timers Ok
WDT Timer 0 [ATCC)
DT Feset Souce ?gs;\uuun
=) Internal 12,
Mot Lsed @ 18ms 8 o O .dus
O 3B ms et hin O Bus i
72 ms = O16us
Ozzus
O 144 ms Frequency: OEdus
© 288 ms O128us
) 576 ms Dverflow: 51.2 us 256 us
1152 ms OB1.2us
) 2304 ms s
Timer 1 Timer 2
O Disabled Resolution Overflow [ Enabled Owerflaw Period:
-
@ Intemal @ 2us 123 12 il Resolution ! T =2us ‘View Code
O External O .dus ms ® 2us Kt
O Bus 52.4ms s Interrupt Periad Tl
b= 104 ms 8332“5 . = oz pivseey:
s i il
Frequency:
General fCommurnications A SP1 and LD yTimers APCHTimers fnaloa A0 ther Al rterupts D ivers 4170 Fins AHigh/Low Yoltage 7 %]

Hinh 2.4: Tab Timer

Tab Analog

Liét ké cac lya chon cho bd chuyén doi twong tw/sé (ADC) cua PIC. Tuy vao
ting IC cu thé ma 6 cac lya chon khac nhau, bao gom:

Lya chon cong vao tuwong tu

Chon chan dién 4p 18y mau (Vref)

Chon d0 phan giai: 8-bit = 0 ~ 255 hay 10-bit = 0~1023

Nguon xung dong ho cho bd ADC (trong hay ngoai), tit d6 ma ta cé dugc toc
dd 14y mau, thuong ta chon 1a internal 2-6 us.

Khi khong stt dung bo ADC ta chon none

New project X
Analog Input « OK
Analog Pine
O MNone

) ADATAZAZASEDETE2 i = =
O ADAT A2 A5 EDE1 E2WRefh=a3 Hotples | 3o Her
O ADAT A243 45 e

O ADAT B2 ABYReh=A3 [Rliteluatie B 5

O ADAT A3

O AnAT WReth=A3

© AD AT ASEDE1 E2 VRefh=43 VAcfi=A2

O ANATAZAZA5ED

O ADAT A2 A5 EDVReth=AZ

O ADAT A5 EDYReih=43 VRsl=42

O AD A1 A5 VReth=A3 YRef=A2

O A0 AT VReth=A3 VRefl=AZ

@ a0

O Al Refh=43 VRefl=A2

Wiew Code

Generated

from this tab
<2<t

General fCommunications 4SPl and LCD fTimers AFCHTimers j#nalog £Dther {ntenupts £ Drivers £1/0 Fins fHigh/Low Yoltage 7 [£]#]|

Hinh 2.5: Tab Analog
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2.1.6.

Tab Other

Tab nay cho phép ta thiét 1ap cac thong s6 cho cac bd Capture/Comparator/PWM.
Capture - Bat giit

- Chon bét giit xung theo suon duwong (rising edge) hay swon am (falling edge) cta
Xung vao

- Chon bét giit sau 1, 4 hay 16 xung (copy gid tri ctia TimerX vao thanh ghi luu trit
CCCPx sau 1, 4 hay 16 xung).

Compare - So sanh
- Ta co cac lya chon thiec hién 1énh khi xayw ra bf?mg nhau gitta 2 d6i tuwong so sanh la
gia tri ctia Timer1 véi gia tri luu trong thanh ghi d€ so sanh. Bao gom:
0 Thuc hién ngét va thiét lap murc 0
0 Thuc hién ngét va thiét lap muec 1
0 Thuc hién ngat nhung khong thay d6i trang théi ctia chan PIC.
0 Dua Timerl vé 0 nhung khong thay doi trang thai chan.
PWM - Diéu ché d6 rong xung
- Lua chon vé tdn s& xung ra va duty cycle. Ta c6 thé Iwa chon san hay ti chon tan s6,
tat nhién tan sd ra phai nam trong mot khoang nhat dinh.
Comparator - So sanh dién ap

- Lua chon mtc dién ap so sanh Vref. Co6 rat nhiéu murc dién ap dé ta lwa chon. Ngoai
ra ta con co thé lia chon cho dau vao ctia cac bd so sanh.

New project E3
Other : et T
CCPX |CCP1 & fonll [oFX:)] 104
CCPX Settings O12 Oz Ol
fexics InauE Edns O1#1 O313 O146
= O
Cof @1 edge O Faling O15% ©328 O167
() Capture O 4 edges ) Rising s g
il & eee O172 O3 O188
O Pwh O18 O35 208
Oz20: Ooon 223
Oz13 Ooz  O250
021 Ooe O271
After 1 Rising edge on C2, the timer 1 Q0 CiE O
valug is copied to the COPT holding register. Q26 ©os O313
Timer 1 increments every .2 us [see imers tab to changsl.
Owret -> RA2 &
Comparatar =
=
o
a3
(S|
] Wiew Code
A1 o Generated
e from this tab
<ideded
Wake Up Timer1 Sourcs
General A Communications  GF1 and LCD f Timers AFCHT imers A&nalog i Other {Intemupts fDrivers £ 70 Fins {High/Low Yoltage

Hinh 2.6: Tab Other
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2.1.7. Tab Interrupts va Tab Driver

Tab Interrupts cho phép ta lira chon ngudn ngat ma ta mudn st dung. Tly vao ting
loai PIC ma s& luong ngudn ngat khac nhau, bao gdm: ngat ngoai 0(INT0), ngat RS232,
ngat Timer, ngat 12C-SPI, ngat onchange PORTB.v.v...

Tab Drivers dwoc dung d€ lua chon nhitng ngoai vi ma trinh dich da hd tro cac ham
giao tiép. Day 1a nhung ngoai vi ma ta sé& két ndi véi PIC, trong cdc IC ma CCS hd tro, dang
cht y 1a cac loai EEPROM nhu 2404, 2416, 2432, 9346, 9356...Ngoai ra con c6 IC RAM
PCF8570, IC thoi gian thuc DS1302, Keypad 3x4, LCD, ADC... Chi tiét ta ¢ thé xem trong
the muc Driver cua chwong trinh: \...\PICC\Drivers

New project

Interupts
;nETlmer 0 overflow [using RTCC name]
r Part B any change on B4-B7
| Estemal interupt
;nAnaIDg to digital conversion complete
r RS5232 transmit buffer empty
|[[IR5232 receive data available
;nTlmeH averflow
n Timer 2 overflow
|[] Capture or Compare on unit 1
r Capture or Compare on unit 2
|[TISPI or 12 activity
|[[IParallel Slave Port datain
r Bus callision
|7 Data eeprom White complete
| Timer O overflow [using TIME RO riame)
r' Comparator 1 detect

o K

x Cancel

e

7 Heb

Wiew Code

Generated

friom this taks
AESEEEEs

Hinh 2.7: Tab Interrupts

New project

Standard Drivers

v Ok

|[C Dallas D51302 Real time clock

,ELTDZSE 12 bit &/0 Converter
|CINJUE355 Rieal time clock.

| Dallas Touch devices
(7510 driver

ICILCD driver

| 364 Keypad diiver

| 2401 Serial EEPROM 1288

|71 2402 Serial EEPROM 2558

|1 2404 Serial EEPROM 51248

|7 2408 Serial EEPROM 1024:8

|[C 2416 Serial EEPROM 2048:8

| 2432 Serial EEPROM 409646

| 2465 Serial EEPROM 819246

|[1934E Serial EEPROM 1283
|[719356 Serial EEPROM 256:3
| 9366 Serial EEPROM 51248
(= ial FLAM

? Help

Wiew Code

Generated

from this tab
EEEesets

Hinh 2.8: Tab Driver

Sau cac budce chon trén, ta nhan OK dé két thic qua trinh tao mét Project trong CCS,
mot Files ten_project.c dugc tao ra, chita nhitng khai bao can thiét cho PIC trong mot Files
ten_project.h. Duéi day 1a noi dung mot files chuong trinh mau.
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Chuong_trinh_mau.c

#include "D:\ 1-PIC project\ chuong trinh test. HEX.h"
#int_EXT

EXT _isr()

{

/] Code here

}
Void Chuong_trinh_con()

{
// Code here

}

void main()

{
setup_adc_ports(ANO);
setup_adc(ADC_CLOCK_INTERNAL);
setup_psp(PSP_DISABLED);
setup_spi(FALSE);
setup_timer_O(RTCC_INTERNAL IRTCC_DIV_1);
setup_timer_1(T1_INTERNALIT1_DIV_BY_1);
setup_timer_2(T2_DISABLED,0,1);
setup_comparator(NC_NC_NC_NC);
setup_vref(FALSE);
enable_interrupts(INT_EXT);
enable_interrupts(INT_TBE);
enable_interrupts(INT_RDA);
enable_interrupts(GLOBAL);

// Enter your code here

}

Chuong_trinh_mau.h

#include <16F877A.h>
#device adc=8

#FUSES NOWDT,HS,NOPUT,NOPROTECT,NODEBUG,

#use delay(clock=20000000)

#define SRAM_SCL PIN_C3

#define SRAM_SDA PIN_C4

#use rs232(baud=9600,parity=N,xmit=PIN_C6,rcv=PIN_C7,bits=9)
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2.2.

Mau chuwong trinh chuin cho 1ap trinh CCS

Phan trén ta da tim hiéu cach tao mot Project trong CCS, tuy nhién theo cach d6 mat

kha nhiéu thoi gian, mat khéac moi ngwoi lap trinh sé tao ra nhung form tai liéu theo cach
riéng khac nhau, khong dong nhat. Tai liéu khong duwgc chuan hoa sé gay mot sd kho khan
cho nguodi doc, ngudi doc 6 thé khong hidu hét nhitng gi ma nguoi 1ap trinh mudn dién dat.
V6i muc dich dwa ra mét form tai liéu chudn cho viéc lap trinh bé"mg CCS, qua tham khao
ban mau cho lap trinh bang ASM ctia anh Falleaf trén dién dan WWW.PICVIETNAM.COM
toi dwa ra day mot form tai liéu cho viéc viét 1ap trinh bé"mg CCS. bi kem van ban nay con cé
céc files ngudn cho van ban mau, bao gom files cho PIC16F877A, 16F876A, 16F88. V& sau khi
lap trinh ban chi viéc copy tai liéu nay vao thu muc chira Project cia ban, stta doi tén files.
Khi can thay d6i néi dung cau hinh cho PIC ban chi viéc tham khao qua PIC Wizard , xem
code va copy dua vao Project.

MO ta ndi dung chuong trinh.

#include 16£877a.h : Bi kem chuong trinh dich, chita khai bao vé cac thanh ghi trong
mdi con PIC, dung cho viéc cdu hinh cho PIC.

#include def_877a.h: Files do nguoi lap trinh tao ra, chita khai bao vé cac thanh ghi
trong PIC gitp cho viéc 1ap trinh dwoc dé dang hon vi du ta co thé gdn PORTB =
OxAA (chi tiét files nay sé trinh bay trong phan dudi day)

#device *=16 ADC =10: Khai bao dung con trd 8 hay 16 bit, b ADC la 8 hay 10 bit
#FUSES NOWDT, HS: Khai bao vé cau hinh cho PIC

#use delay(clock=20000000): Tan s6 thach anh st dung

#use rs232 (baud=9600,...): Khai bao cho giao tiép noi tiép RS232

#use i2c(master, SDA=PIN_C4,...): Khai bao dung I2C, ché' d0 hoat dong

#include <tén_file.c>:Khai bdo céc files thu vién dugc sit dung vi du LCD_lib_4bit.c
#INT_xxx : Khai bao dia chi chwong trinh phuc vu ngét

Void tén_chuwong_trinh (tén_bién) {}: Chwong trinh chinh hay chwong trinh con
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Chuwong trinh mau cho PIC16F877A

I/
// Ten chuong trinh : Mach test den LED_1

// Nguoi thuc hien : Falleaf

// Ngay thuc hien  :23/05/2005

// Phien ban :1.0

// Mo ta phan cung :Dung PIC16F877A - thach anh 20MHz

1/ : LED giao tiep voi PORTB

I : Cuc am cua LED noi voi GND
1/ : RBO - RB7 la cac chan output
Il

// Ngay hoan thanh : 23/05/2005

// Ngay kiem tra : 23/05/2005

// Nguoi kiem tra  : Doan Hiep

Il

// Chu thich  : Mo ta cac diem khac nhau cua cac phien ban khac nhau
Il : hoac cac chu thich khac

// : vd, dung che do Power On Reset, PORTB = 00000000

/1 : hoac, chuong trinh viet cho PIC Tutorial

/1 : hoac, chuong trinh nay hoan toan mien phi va co the dung cho
/1 : moi muc dich khac nhau

I/

#include <16£877a.h>

#include <def 877a.h>

tdevice *=16 ADC=8

#FUSES NOWDT, HS, NOPUT, NOPROTECT, NODEBUG, NOBROWNOUT, NOLVP
#use delay(clock=20000000)

#use rs232(baud=9600,parity=N,xmit=PIN_B5,rcv=PIN_B2,bits=9)
#use i2c(Master,Fast,sda=PIN_B1,scI=PIN_B4)

#int_ xxx  // Khai bao chuong trinh ngat

xxx_isr() {

// Code here

}

void Ten_chuong_trinh_con(Ten_Bien) {

// Code here

}

void main() {

// Enter code here!

}
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Chuwong trinh mau cho PIC16F876A

I/
// Ten chuong trinh : Mach test den LED_1

// Nguoi thuc hien : Falleaf

// Ngay thuc hien  :23/05/2005

// Phien ban :1.0

// Mo ta phan cung : Dung PIC16F876A - thach anh 20MHz

1/ : LED giao tiep voi PORTB

/1 : Cuc am cua LED noi voi GND

1/ : RBO - RB7 la cac chan output

Il

// Ngay hoan thanh : 23/05/2005

// Ngay kiem tra : 23/05/2005

// Nguoi kiem tra  : Doan Hiep

Il

// Chu thich  : Mo ta cac diem khac nhau cua cac phien ban khac nhau
Il : hoac cac chu thich khac

// : vd, dung che do Power On Reset, PORTB = 00000000

/1 : hoac, chuong trinh viet cho PIC Tutorial

/1 : hoac, chuong trinh nay hoan toan mien phi va co the dung cho
/1 : moi muc dich khac nhau

I/

#include <16£876a.h>

#include <def 876a.h>

#tdevice *=16 ADC=8
#FUSES NOWDT, HS, NOPUT, NOPROTECT, NODEBUG, NOBROWNOUT, NOLVP, NOCPD,
NOWRT

#use delay(clock=20000000)

#use rs232(baud=9600,parity=N,xmit=PIN_B5,rcv=PIN_B2,bits=9)
#use i2c(Master,Fast,sda=PIN_B1,scl=PIN_B4)
#int_ xxx  // Khai bao chuong trinh ngat
xxx_isr() {

// Code here

}

void Ten_chuong_trinh_con(Ten_Bien) {

// Code here

}

void main() {

/] Enter code here!

}
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Chuwong trinh mau cho PIC16F88

I/ A
// Ten chuong trinh : Mach test den LED_1

// Nguoi thuc hien : Falleaf

// Ngay thuc hien  :23/05/2005

// Phien ban :1.0

// Mo ta phan cung : Dung PIC16F88 - thach anh 20MHz

/1 : LED giao tiep voi PORTB

/1 : Cuc am cua LED noi voi GND

1/ : RBO - RB7 la cac chan output

Il

// Ngay hoan thanh : 23/05/2005

// Ngay kiem tra : 23/05/2005

// Nguoi kiem tra  : Doan Hiep

Il

// Chu thich  : Mo ta cac diem khac nhau cua cac phien ban khac nhau
Il : hoac cac chu thich khac

// : vd, dung che do Power On Reset, PORTB = 00000000

/1 : hoac, chuong trinh viet cho PIC Tutorial

/1 : hoac, chuong trinh nay hoan toan mien phi va co the dung cho
/1 : moi muc dich khac nhau

I/ =======
#include <16£88.h>

#include <def 88.h>

tdevice *=16 ADC=8

#FUSES NOWDT, HS, NOPUT, MCLR, NOBROWNOUT, NOLVP, NOCPD, NOWRT, NODEBUG
#use delay(clock=20000000)

#use rs232(baud=9600,parity=N,xmit=PIN_B5,rcv=PIN_B2,bits=9)

#use i2c(Master,Fast,sda=PIN_B1,scI=PIN_B4)

#int_ xxx  // Khai bao chuong trinh ngat
xxx_isr() {

// Code here

}

void Ten_chuong_trinh_con(Bien) {

// Code here

}

void main() {

// Enter code here!

}
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3. Mot s6 vi du cho lap trinh CCS

Véi muc tiéu gitip nguredi doc nhanh chéng 1am bét dwoc cach 1ap trinh C cho PIC thong
qua chuong trinh dich CCS. Dudéi day t6i gidi thiéu mot vai bai lap trinh don gian cho PIC,
cac bai mau nay dua theo tai liéu tutorial ctia Nigel nhw quét LED, LED 7 thanh, LCD, ban
phim..., cach dung cac giao tiép cua PIC d¢€ giao tiép vdi thiét bi ngoai vi nhuw Real Time IC,
ADC, EEPROM...

e Yéu ciu vé phan ctng tdi thi€u can c6 d€ thuc hanh:

- PIC16F877A ('hoac 16F876A hay 16F88) = 50K (T6t nhat la PIC16F877A)
- 1Board cim linh kién (t5i thiéu ) = 40K
- Thach anh 20MHz, tu 22pF, 10uF, tro 10K, 4K7, 3300, niit bam = 10K
- 10 LED don xanh hay do, 4 LED 7 thanh (loai 4 LED lién mét d€') = 15K
- MAX232 dé€ giao tiép may tinh () = 10K

Tong cong la: 125K

e Phan citng moé rong

- LCD 1602A loai 2 dong 16 ky tw (Néu c6 LCD 2002 cang t6t) = 65K (Minh Ha c6 ban)
- Real Time IC DS1307 hay DS1337 = 25K (c6 thé xin sample ciia Maxim-IC)

-  EEPROM AT24Cxx

- ADC/DACIC loai 12-bit tro nén (ADC 10-bit thi PIC cting cd)

- Sensor nhiét LM335 hay LM35 = 13K

- Bong co bude, dong co mdt chieu

Muc dich chinh ctia t6i trong viéc gidi thiéu cac vi du dudi day 1a nham gitp moi nguoi
nhanh chéng nam duoc ky thuat 1ap trinh bang CCS, thong qua cac vi du moi nguoi sé
hiéu cdc ham ctia CCS, cach st dung trong tiing ting dung cu thé. Vé chi tiét ciia mdi ham
toi sé khong trinh bay k¥ tai day, d€ biét ro ta co thé xem trong phan Tro giap cua CCS hay
tai liéu cua tac gia Tran Xuan Truong, trong d6 da ndi kha day du. Téi nhan manh mét
diéu khi moi nguoi tim hiéu vé PIC va CCS d6 1a hay tu minh tim hiéu la chinh, ttr viéc
nghién ctru tai liéu, tim tai liéu cho dén thiét ké' mach va viét chwong trinh. Nhitng gi tai
day chi la co ban, con viéc phat trién, st dung hét diém manh caa PIC va CCS la 6 phia moi
ngroi. Chuac thanh cong!

Mot diéu chii v la tat ca cdc mach dién va code t6i trinh bay duci day téi déu da ldp
mach thdt trén bo cidm va chay tot.
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3.1. Chuong trinh nhidp nhay LED

Nhap nhay LED c6 thé coi la mdt chwong trinh “Kinh dién”. Mdi nguoi khi bat tay vao
hoc VBK thi bai hoc dau tién la lam nhap nhay mét hay vai con LED trén chan VDK. Trong
tai liéu nay to6i cling chon bai tap d6 dé bat dau. Ban than tdi ciing vay, bai hoc dau tién 1a
nhay LED va quét LED 7 thanh

Muc dich cua bai nhu trén da néi: Lam nhap nhay 8 LED tai PORTB cta PIC 16F877A,
thoi gian tré do nguoi 1ap trinh dinh trudc,

Nhiing diéu thu dwoc qua bai hoc:

- Vé mot mach dién tt hoan chinh dung OrCad 9.2

- Tao mot Du an trong CCS (cai nay da noéi trong phan 2)

- Tép dinh nghia c4c thanh ghi cua PIC do ngwoi dung tao ra
- Thiét 1ap ché do vao ra cho mot cong cuia PIC

- St dung ham tao tré thoi gian

Dudéi day 1a so d6 phan cting. Trong so d6 cdc LED dugc mac chung 1én duong ngudn
thong qua dién tro. Gia tri dién trd thay d6i trong khoang 100Q) cho dén 560Q2 tuy theo do
sang ctia LED ma ta mudn va ciing d€ dam bao dong qua moi LED khong qua 20mA khi
nguodn cap 1a 5V. Nhu vay dé€ lam sang LED ta chi viéc dua mttc 0 ra cac chan PIC va nguoc
lai d€ tit ta dwa muic 1.

vce
S R1 D1
._QW_‘?_K REO
¥
fgA ¢ RB1
RB2
RV —5id
RB3 RBO 33 1
RN @K RET—54 RBO/INT RCO/TLOSO/TICKI 47
RB4 RB2 35 | RB1 RC1/T10SI/CCP2 [—7
FSW I:EK ‘RB3 36 | RB2 RC2/CCP1 1
RB5 ‘RB4 37 | RB3/PGM RC3/SCK/SCLX >
T—RY I;E‘DK ‘RBE5 ag | RB4 RC4/SDI/SDA 5
RB6 REG 39| RB5 RC5/SDO [5
fe A I:EK RE7—30 P RB6/PGC RCB/ITXCK 45
< RB7 RB7/PGD RC7/RX/DT
R b %2+ RAO/ANO RDO/PSPO ﬁg
220 LED X3 RAL/ANL RDLU/PSPL [5
X~ RA2/AN2/VREF-/CVREF  RD2/PSP2 [~5
X2 RA3/AN3/VREF+ RD3/PSP3 [
X——P RA4/TOCKI/C1OUT RD4/PSP4 [5
%~ RA5/AN4/SS/C20UT RD5/PSP5 5
osci 13 RD6/PSP6 3
0Sc2 14 [ OSCL/CLKI RD7/PSP7
R9 0SC2/CLKO _ 8
RESET  |osci1 osc2 RESET 1 |—— REO[RD/ANS [-5X
vcco V1 —=——— MCLR/VPP RE1/WR/AN6 Eﬁ
10K RE2/CS/ANT
12 11
) '—||:||—' 31 Vss VDD [5;—— o Vee
Cong tac VSS VDD
o _ 1 20MHz_| |
~—T~ C1 T~ C2 —_
22p 22p

Hinh 3.1. So d6 mach nhdy 8 LED tai PORTB
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Hinh 3.2. So d6 mach nguén cho PIC
Mi ngudn chwong trinh nap vao PIC

I/
// Ten chuong trinh : Mach nhay den LED

// Nguoi thuc hien :linhnc308

// Ngay thuc hien :13/03/2006

// Phien ban :1.0

// Mo ta phan cung : Dung PIC16F877A - thach anh 20MHz

I : LED giao tiep voi PORTB

/1 : Cuc am cua LED noi voi PORTB
1 : RBO - RB7 la cac chan output

Il

// Ngay hoan thanh : 13/06/2006
// Ngay kiem tra  :13/06/2006
// Nguoi kiem tra  :linhnc308

Il

// Chu thich : dung che do Power On Reset, PORTB = 00000000

/1 : chuong trinh viet cho PIC Tutorial

/1 : chuong trinh nay hoan toan mien phi va co the dung cho
/1 : moi muc dich khac nhau

I/

#include <16f877a.h>

#include <def 877a.h>

#device *<16 ADC=8

#FUSES NOWDT, HS, NOPUT, NOPROTECT, NODEBUG, NOBROWNOUT,
NOLVP, NOCPD, NOWRT

#use delay(clock=20000000)

void main()
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{
// Thiet lap che do cho PORTB
TRISB = 0x00; /[ Tat ca PORTB deu la cong xuat du lieu
PORTB = 0xFF; // Tat het cac LED
While(1)
{
PORTB =0; // Cho cac LED sang
delay_ms(250); // Tao thoi gian tré 250ms
PORTSB = 0xFF;
delay_ms(250);

Qua vi du don gian trén ban hiéu cach xuat dit liéu ra mét cong ctia PIC va dung cac
ham tao tré.
Tha tuc thiét 1ap vao ra cho mot cdng hay mot chan cua PIC
- Ghi gia tri vao thanh ghi diéu khién ch& do cua cong twong ting la TRISx
0 Bit 0 tng véi chan xuat dit liéu
0 Bit1 tng véi nhan dit liéu
0 Thanh ghi TRISx c6 thé cau hinh theo ting bit
- Khi mudén xuéat di liéu, vi du ra PORTB, cau lénh la: PORTB = gia_tri;
- Khi mudn nhan dit liéu ttr PORTB, cau lénh la: data_in = PORTB;

V& cac ham tao tré, trong CCS hd tro s&n 3 loai ham tao tré 1a:

- delay_cycles(gia_tri): gia_tri 1a thoi gian tré tinh theo s6 chu ky may
- delay_us(gia_tri): Tao tré Micro giay

- delay_ms(gia_tri): Tao tré Mili giay

Ban chat cua cac ham tao tré 1a dwa Vi di€u khién vao mot vong ldp chang lam gi ca cho
du s6 thoi gian ma ta cAn. Ngoai viéc duing ham tao tré c6 sén ta cé thé ty viét ham tao tré
dung bo Timer

3.2. Bo ADC trong PIC va itng dung

B0 chuyén doi tir twong tw sang s la mot khoi mach dién ti quan trong, ¢ mat trong
rat nhiéu thiét k&' dién tir. Cac bd ADC thuc té'duoc dong goi trong nhiing IC chuyén dung,
do nhi€u hang san xuat. Biém quan trong can lvu y & cac bd ADC nay la do phan giai va
toc d 14y mau tin hiéu. D phan giai ctia bd ADC c6 thé 1a 8-bit, 10-bit, 12-bit, 16-bit, 24-
bit... T6c ¢ 1y mau cua ADC cé thé nhanh hay cham, tly tirg ting dung ma ta chon tdc
do thich hop.

Vi diéu khién PIC 1a mot trong nhitng dong Vi di€éu khién c6 phan giao tiép ngoai vi
manh va da dang. Bén trong PIC da duoc tich hop san mot bo ADC c6 do phan giai toi da
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la 10-bit (tuy chon 1a 8-bit hay 10-bit). Vi b ADC trong PIC ta c6 thé lam dwgc kha nhi€u

cong viéc, dudi day toi trinh bay mét tiing dung ctia b ADC trong viéc thiét ké mach do
nhiét d st dung sensor nhiet LM335.

Dudi day 1a phan code mach do nhiét dg, hién thi trén LCD.
I
// Ten chuong trinh : Mach do nhiet do

// Nguoi thuc hien: linhnc308

// Ngay thuc hien : 28/03/2006

// Phien ban: 1.0

// Mo ta phan cung : Dung PIC16F877A - thach anh 20MHz
I/ : LCD giao tiep voi PORTD

I/ : Dau ra LM335 dua vao chan ANO

Il
// Ngay hoan thanh : 28/03/2006
// Ngay kiem tra :28/03/2006

// Nguoi kiem tra : Linhnc308

//

// Chu thich : hoac cac chu thich khac

/1 : dung che do Power On Reset

/1 : chuong trinh viet cho PIC Tutorial
I/

#include <16F877A.h>

#include <def 877a.h>
#device *=16 adc=10
#FUSES NOWDT, HS, NOPUT, NOPROTECT, NODEBUG, NOBROWNOUT,

NOLVP, NOCPD, NOWRT

#use delay(clock=20000000)

#use rs232(baud=115200,parity=N,xmit=PIN_C6,rcv=PIN_C7,bits=9)
#include <lcd_lib_4bit.c> // Thu vien ham cho LCD

int8 low,high,key,mode,min,max,model,i;

intl do_F;

void convert_bcd(int8 x);

void bao_dong();

void test();

//
void main()

{
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float value;

on_off =1;

min =15; //nhiet do min default

max =35; //nhiet do max default

do F =0;

i=50;

mode =0;

model =0;

trisa = OxFF;

trisb = 0x01;

trisd = 0x00;
LCD_init();
Printf(LCD_putchar,"Lop DTS - BKHN");
LCD_putcmd(0xC0);
Printf(LCD_putchar,"Khoi tao...");

// Khoi tao cho ngat ngoai
enable_interrupts (INT_EXT);
ext_int_edge(H_TO_L);
enable_interrupts (GLOBAL);

// Khoi tao che do cho bo ADC
setup_adc_ports(ANO);
setup_adc(ADC_CLOCK_INTERNAL);
delay_us(10);

// Lay mau nhiet do lan dau tien
value=(float)read_adc();
value = (value - 558.5)/2.048;  // For 5V supply
/[ value = (value - 754.8)/2.048; // For 3.7V Supply
/I value = (value - 698.2)/2.048; // For 4V supply
convert_bcd((int8)value); // Tach so tram, chuc, donvi de hien thi len LED 7
delay_ms(1000);

LCD_putcmd(0xC0);
Printf(LCD_putchar,"Khoi tao xong");
while(1)
{
if (i==50)

{

value = read_adc();
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value=(value-558.5)/2.048;

if (do_F==1) value=1.8*value+32;

convert_bcd((int8)value);

printf("\n\rNhiet do phong: %u",value);// Gui gia tri len may tinh
LCD_putcmd(0xC0);

printf(LCD_putchar,” Temp =");

LCD_putchar(high); LCD_putchar(low);

if (do_F==0) printf(LCD_putchar," C");

else printf(LCD_putchar," F");

i=0;

}
it++
if(((int8)value > 40) | | ((int8)value < 15)) on_off=1;
else
{

on_off =0;

LCD_Putcmd(0xCF);

LCD_putchar(" ");

blink=0;

}
if (on_off==1)
{
if (blink==0) {

LCD_Putcmd(0xCF);LCD_putchar("!");blink=1;delay_ms(250);}

else {LCD_Putcmd(0xCF);LCD_putchar(" ");blink=0;delay_ms(250);}
}
}

}/end main
#INT_EXT
void test()

{
if (do_F==1) do_F=0;
else do_F=1;

}

void convert_bcd(int8 x)

{
low=x%10; //chia lay phan du, so hang don vi
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high=x/10; //tach hang tram va hang chuc
low =low + 0x30;
high = high + 0x30;
}
void bao_dong(){
int8 i;
if (blink == 0) blink = 1;
else blink=0;
for(i=0;i<50;i++)
{
LCD_Putemd(0xCF);
if (blink==0) LCD_putchar("!");
else LCD_putchar(" ");
}

Dudi day 1la moét so d6 dung PIC va LM335 d€ do nhiét d, hién thi trén LCD va trén
LED 7. Trong chwong trinh ban thay c6 ham chuyén d6i nhiét d6 tt ia tri d6 K vé d¢ C.
Nguyén nhan c6 ham d6 la do con LM335 thay d6i 10mV/K, ta can hién thi 1a d6 C. Nhan
thay 0°C = 273K, nhu vay tai 0°C con LM335 sé xuat ra mot dién ap la 2.73V va vdi dién ap
nay, ADC trong PIC sé cho gia tri sd'la m =558.558 . Nhu vay khi tinh toan gia tri
nhiét do ta can trir di gia tri 558.558 nay. Cong thic day du la:

adc _value —558.558
Do_C-=
- 2.048
Gia tri 2.048 ¢6 la do ta duing ADC 10-bit, dién 4p 18y mau la 5V, nhw vay mdi mtkc

=4.883mV . LM335 thay ddi 10mV/K do dé tng vdi su thay

5V
lwong tr sé tuong Oi
ong é ng tng voi 1024

do6i 1 d6 C sé thay doi 2.048 mtec luong tir (10mV/4.883mV = 2.048). Cong thirc trén la cho
ADC 10-bit, vdi cac b ADC 8-bit hay 12-bit viéc tinh toan chuyén déi gia tri cling tuong tu.
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Hinh 3.3. Mach do nhiét 46 LM335 hién thi trén LCD1602

VSS
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Hinh 3.4. Mach do nhiét 36 hién thi trén LED 7 thanh

Trong mach trén ta duing chinh con PIC cho viéc giai ma LED 7 thanh. Nguyén tac quét
cho tiing LED 7 thanh la gtii gi tri can hién thi ->bat LED -> Tao thoi gian tré -> tit LED.
Qua trinh ¢t 13p lai nhu vay cho dén khi quét hét LED. Ta tinh toan thoi gian tré sao cho
dam bao céc so hién thi lién tuc.
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3.3. Giao ti€p may tinh RS232

Viéc giao tiép gitra Vi diéu khién va may tinh 1a bai lap trinh kha quan trong khi ta lam
viéc v6i cac dong Vi diéu khién khac nhau. Véi Vi diéu khién PIC ciing vay, trong mdi IC
PIC déu c¢ tich hop mot khoi giao tiép may tinh USART. Ta st dung khoi giao tiép nay dé
truyén dit liéu 1én may tinh va x& ly di liéu d6 tuy vao muc dich ctia nguoi 1ap trinh. D€
nhan d@ liéu do Vi diéu khién truyén 1én may tinh ta c6 thé st dung cac phan mém giao
tiép COM c6 san hay viét mot chwong trinh mdi, stt dung cdc ngdn ngtr 1ap trinh nhw C++,
VB hay Delphi... Trong chwong trinh vi du dwdi day toi st dung cong cu sén 6 ctia CCS la
Serial Port Monitor d€ truyén va nhan d@ liéu tir PIC.

So d6 mach dién ORCAD. Mach stt dung IC MAX232 dé két ndi dén cong COM ctia
may tinh. Mach don gian chi nham muc dich giéi thiéu khdi giao tiép may tinh ctia PIC va
cach lap trinh cho n¢é trong CCS.

LCD - 16x2 - DM1602A

= woOwn
~NOWUTONAO SOWOoOm
X <L [ajayaayaNayala) wroe>>>
colml <|eoley|aalo l l LCD_1602A
| —A| || |H|O|0o|~ OO|F|Mm|N|—
D
DI:
D R\Vv—|=—
D E| |RS vee
U4 RW % RD2/PSP2  RB7/PGD %ﬂ
— 55| RD3/PSP3  RB6/PGC [z
- O—5>— RC4/SDI/SDA RB5 55—
TX PC — RX _PIC
——13 R1IN  RI1OUT 51,2—— > plg% RC5/SDO RB4 %ﬂ
R2IN  R20UT [— RX PIC 26 | RC6/TXCK  RB3/PGM [Hz—1
IXPIC 11 14 RXPC —_ D4 27 | RCTRXDT RB2 734 0
——o | TLIN TIOUT 5 g | RD4/PSP4 RB1 33—
Co— e T2IN T20UT [—— ——¢ g | RD5/PSP5 RBO/INT [
LuF D6 29 | oig/pspe
1 D7
= 37 Cl+ 33pF D7 30 f oh7ipspy 4
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Vole 5 C2+ [ _‘L RA3/AN3 ﬁ
10 2 C2- 20MHz RA4 ﬁ
H = v+ ] 13 RA5/AN4 [—g—X
c7 V- | T T2 P OSCL/CLKI  REO/AN5 [—g—
1uF | 15 [ OSC2/CLKO REL/AN6 75X
-I||—| MAX232 33pF X—75 RCOITICKI  RE2/AN7 [———X
»—=— RC1/CCP2
1UF — ><% RC2/CCP1
- X—7g7| RC3/SCK/SCL
0—55-1 RDO/PSPO 32
O—=— RD1/PSP1 VDD1 (37
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s =
1 RAL/AN1 [—X
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12 VPP 1
S

Hinh 3.5. Mach giao tiép mdy tinh, hién thi LCD
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Mi ngudn chuong trinh:

#include <16£877a.h>

#include <def 877a.h>

#use delay(clock=20000000)

#FUSES NOWDT, HS, NOPUT, NOPROTECT, NODEBUG, NOBROWNOUT,
NOLVP, NOCPD, NOWRT

// Khai bao st dung giao tiép ndi tié€p RS232

#use rs232(baud=9600,parity=N,xmit=PIN_C6,rcv=PIN_C7,bits=9)

#include <lcd_lib_4bit.c>

int8 count=0;
char string_in[16];

#INT_RDA // Ham xt 1y ngat néi tiép
Receive_isr() {

char ¢
int8 i;
count++;
c = getc();
putc(c);
if (c=="c' | <=="C')
{
LCD_putecmd(0x01); //Clear Screen
c='c’;
count=0;
}
if ((count<=16) && (c!='c')) LCD_putchar(c);
if (count > 16)
{
count=0;
LCD_putcmd(0xC0);
}
}

void main()

{
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enable_interrupts(int_rda);
enable_interrupts(GLOBAL);

lcd_init(); // Khoi tao cho LCD
led_putcmd(0x01);
led_putcmd(line_1);
printf("Enter a String.");
printf("Or anything you want!");
while (1) {}

}

M6 ta chuwong trinh: Trén day la chwong trinh giao tiép véi may tinh, ta thay trong CCS dé
str dung giao tiép noi tiép ta chi can khai béo #use rs232(). Cac ham giao tiép véi may tinh ma
CCS ho tro la:

- putc(char ky_tu) : Gii mot ky ty ASCII lén may tinh
- getc() : Ham tra vé moét ky tw nhan dugc tir may tinh
- printf(string): ham gti mot chudi ky ti 1én may tinh
Trong chuong trinh ta c6 stt dung ham xtt Iy ngat noi tiép dé xtt Iy ky tw nhan dwoc tir may
tinh. Khi c6 ngat xay ra, ta goi ham getc() sé tra vé ky tu vita nhan dugc. Trén man hinh LCD
s€ hién thi ky ti ma ta go tit ban phim may tinh.
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3.4. Ngat cta PIC va cach sit dung

Trong Vi diéu khién PIC cé nhiéu ngudn ngat. D& biét cu thé ta c6 thé vao muc
View >> Valid Interrupts . Khi d6 mét ctia s6 s€ hién ra liét ké day du cac nguon
ngat cta ttng con PIC.

Interrupt Review
Device: |PICIEFBFFL [ |
Valid #INT_ keywords:
RTCC Timer 0 overflow {using RTCC name]) i
RB Port B any change on B4-B7 '
EXT External interrupt
AD Analog to digital conversion complete
TBE R5232 transmit buffer empty
RDA R5232 receive data available
TIMER1 Timer 1 overflow
TIMER?Z Timer 2 overflow
CCP1 Capture or Compare on unit 1
CCP2 Capture or Compare on unit 2
S55F SPI or I2C activity
PSP FParallel Slave Port data in
BUSCOL Bus collision
EEFROM Data eeprom Write complete
TIMERD Timer 0 overflow {using TIMERD name)
W

Hinh 3.6 Cdc ngudn ngit trong PIC

Dbé viét mot ham phuc vu ngét ta chi viéc thém khai bédo #INT_tén_ngét vao
tredc ham phuc vu cho ngét dé. Khi d6 trinh dich sé hiéu d6 1a dia chi ham cho
ngat, khi c6 ngat twong tng xay ra thi né sé nhay dén vi tri d6

L&y vi du khi ta mudn xt ly ngat ngoai, ham sé dwoc viét nhu sau:

#INT_EXT

Ext_isr()

{

// Nhap ma tai day

}

Dudi day la chuwong trinh nhay led theo nhi€u kiéu khac nhau, sit dung 1 phim
bam ndi véi chan ngat ngoai RBO dé chon kidu nhdy. Cé 8 kidu nhay LED khac nhau,
Khi dén kiéu nhay thit 8, néu ta nhan thi sé trd vé ché do ban dau. Ban dau bién mode =0
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va tat ca cdc LED déu tit Mdi khi nhan phim bam, bién mode sé tang 1én 1 don vi. Gid tri
bién mode twong ting v6i chuwong trinh nhay dwoc thuc hién. Khi mode =9 thi sé dwoc gan
vé mode = 0. C4c kiéu nhay khac nhau 1a do ta bat tit cac LED trén cdng D theo cac cach
khac nhau. Lay vi du khi ta mu6n cac LED nhdy xen ké nhau ta chi viéc gii ra cong D gia
tri AAh (10101010) va 55h (01010101).

So dé mach dién:

R9

Swi

RESET

VCCO
10K

Cong tac

jOSsC1
Y1

1~ C1

[ ]

20MHz__|

\

losc2

T~ C2
22p

22p

Phim cho

g&

0OSC2

RESET

<
O
(¢]

R10

[ |

OSC1

==
Hlw

=

12

31

RBO/INT RCO/T10SO/T1CKI ¢
RB1 RC1/T10SIl/CCP2
RB2 RC2/CCP1
RB3/PGM RC3/SCK/SCLH
RB4 RC4/SDI/SDA
RB5 RC5/SDO
RB6/PGC RC6/TX/CKH
RB7/PGD RC7/RX/IDT
RAO/ANO RDO/PSPO
RA1/AN1 RD1/PSP1
RA2/AN2/VREF-/CVREF RD2/PSP2
RA3/AN3/VREF+ RD3/PSP3
> RA4/TOCKI/C10UT RD4/PSP4
RA5/AN4/SS/C20UT RD5/PSP5
RD6/PSP6
> OSC1/CLKI RD7/PSP7
OSC2/CLKO _
REO/RD/AN5
MCLR/VPP RE1/\WR/AN6
RE2/CS/AN7
VSS VDD
VSS VDD

19 LED

20 LEDZ2/]

21 LED3/
22 LED4

27 LEDS

28 LEDG/
29 LED7,

30 LEDS,

Hinh 3.7. Nhdy LED nhiéu ché d¢

Phan ma ngudn chuwong trinh:

#include <16F877A.h>
tinclude <def 877a.h>
#FUSES NOWDT, HS, NOPUT, NOPROTECT, NODEBUG, NOBROWNOUT,
NOLVP, NOCPD, NOWRT
#use delay(clock=20000000)

int8 mode,i;
byte temp;
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#INT_EXT
EXT_ISR( {

mode++;

if (mode==9) mode =0;
}

// End of INT

void program1();
void program2();
void program3();
void program4();
void program5();
void programé6();
void program7();
void program8();

void main() {

trisd = 0x00;

trisb = 0xFF;

portd=0xff;

enable_interrupts(int_EXT);

ext_int_edge(H_TO_L); // Chon nge“’\t theo swon am

enable_interrupts(GLOBAL);

mode =0;

while (1) {

switch(mode) {
case 1: program1(); break;
case 2: program2(); break;
case 3: program3(); break;
case 4: program4(); break;
case 5: program5(); break;
case 6: program6(); break;
case 7: program?7(); break;
case 8: program8(); break;

void program1() {
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PortD = 0x00;
delay_ms(250);
Portd = OxFF;
delay_ms(250);
}
void program2() { / LED sang chay tw trai qua phai
temp = OxFF;
for (i=0;i<=8;i++) {
portd = temp;
delay_ms(250);
temp >>=1;
}
}
void program3() { // LED sang chay tir phai qua trai
temp = OxFF;
for (i=0;i<=8;i++) {
portd = temp;
delay_ms(250);
temp <<=1;
}
}
void program4() {
portd = 0xAA;
delay_ms(500);
portd = 0x55;
delay_ms(500);
}
void program5() {
Portd = 0x7E; delay_ms(150);
Portd = 0xBD; delay_ms(250);
Portd = 0xDB; delay_ms(150);
Portd = 0xE7; delay_ms(150);
Portd = 0xDB; delay_ms(150);
Portd = 0xBD; delay_ms(150);
Portd = 0x7E; delay_ms(150);
}
void program6() {
temp = OxFF;
for (i=0;i<=8;i++) {
portd = temp;
delay_ms(250);
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temp =temp >>1;
}

}
void program7() {

Portd = OxFE; delay_ms(150);
Portd = 0xFD; delay_ms(150);
Portd = 0xFB; delay_ms(150);
Portd = 0xF7; delay_ms(150);
Portd = OxEF; delay_ms(150);
PortD = 0xDF; delay_ms(150);
Portd = 0xBF; delay_ms(150);
Portd = 0x7F; delay_ms(150);

void program8() {
Portd = 0x7F; delay_ms(150);
Portd = 0xBF; delay_ms(150);
PortD = 0xDF; delay_ms(150);
Portd = OxEF; delay_ms(150);
Portd = 0xF7; delay_ms(150);
Portd = 0xFB; delay_ms(150);
Portd = 0xFD; delay_ms(150);
Portd = OxFE; delay_ms(150);
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3.5. B6 Dém/Dinh thoi (Timer)
3.6. Giao tiép 12C, SPI

3.7. PWM, Capture, Comparator




