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TAI LIEU SU DUNG CCS TIENG VI

1/ _GIGI THILU:

_Pay 1a tai liéu huéng din st dung CCS 1ap trinh ngdn ngit C cho vi diéu khién PIC ctia Microchip .
Téc gi4 tén TRAN XUAN TRUGNG , SV K2001 ,pH BK HCM . La thanh vién txt2203 trén di&n
dan diendandientu.com . Moi déng gép y ki€n vé tai liéu xin vao muc Vi xi Iy-Vi diéu khién ctia
dién dan hoic email d&€n dia chi : xt2203 @yahoo.com . R4t cdm on moi déng gép ¥ ki€n ciia cdc
ban yéu thich 1ap trinh vi x{ 1y d&i vdi tai liéu nay .

II/ VAIVANDE VE TATLIEUNAY :
_Tai liéu huéng din st dung phan mém CCS cdc phién ban , 1ap trinh C cho VDK . Tii liéu ciing
gidi thich cach thifc hoat dong clia 1 s6 module ctia VDK @€ cdc ban nim rd hon hoat dong VDK
nhim s dung ham va vi€t chuong trinh 1 cdch chinh x4c .
_Tai liéu nay khong chd y thay thé hoan toan HELP ctia CCS , n6 chi 1a phian ¢6 dong , 1a huéng
din viét 1 chuong trinh bit dau tir diu , gidi thiéu 1 s§ ham va cdch hoat dong , 1 s6 van dé khi lap
trinh , . . . do d6 n6 khong day di , ban nén ddi chi€u tai liéu nay v6i HELP ti€ng Anh d€ nim 16
vin dé , ddng thdi hoc ca ti€ng Anh dé& dang .
_CCS c¢6 phan “ common questions “ — nhitng cAu hdi thudng gip va tra 13i, chua dudc dich & ddy
dil n6 ra't quan trong , nhi€u ban hay bd qua , khong d€ y . Ban nén xem né .
_Tai liéu trinh bay vé cdc van dé sau :

_ Chuong 0 : Gigi thiéu sd lugc CCS . Vi€t 1 chudng trinh C trong CCS nhu thé ndo . Cong cu
mo phdng .

_ Chuong 1 : St dung bi€n va him , cdc ciu tric 1énh , chi thi tién x 1y.

_ Chuong 2 : Cac ham x{r 1y s6 , xtt 1y bit , delay .

_ Chuong 3 : X&' 1y ADC, cac ham vao, ra trong C .

_ Chuong 4 : Truyén thong v6i PC , xit 1y chudi .

_ Chuong 5 : van dé TIMER.

_ Chuong 6 : Truyén thong 12C, SPI va PARALLEL .

_ Chuong 7 : Cdc van dé vé PWM , Capture va Compare .

_ Chuong 8 : Van dé ngit ( interrupt ).
_Trong mdi chuong sé& c6 cdc huéng din st dung cdc ham thich hop cho chii dé d6 .
_Nén doc chuong 1 trude . Cdc chuong con lai ddc 14p nhau . Thich gi doc ndy .
_Tai liéu nay vi€t d&€n diu dua 1én mang cho moi ngudi tham khdo dén d6 . Hiu hét sé trinh bay s

dung 1 cdch cd ban nhit, sau d6 s& bd sung thém VD,chuong trinh, . . . thém d&€n diu sé& thong bdo
dén d6 .
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CHUONG 0 : N )
HUONG DAN SU DUNG CCS - VIET CHUONG

TRINH C TRONG CCS

1/ GIGI THIEU CCS :
_Chuong trinh CCS dung cho tai li€u nay la PCW COMPILER version 3.07 (2001 ) hodc 3.222
(2004) , bao gSm : PCB , PCM va PCH . Phién ban mdi nhat 1a 3.227 ¢6 nhiéu ham mdi va chic
nang mdi, cap nhat méi . Lap trinh cho cac ho PIC 12 bit, 14 bit va PIC 18 .
_Pé& viét 1 chuong trinh C méi : chay CCS , vao New dé€ tao 1 file C méi . Trén thanh toolbar :

_Chon “Microchip 12 bit” @€ viét chudng trinh cho PIC 12 bit . “Microchip 14 bit” d& viét
chudng trinh cho PIC 14 bit . “Microchip PIC18” @€ vi€t chuong trinh cho PIC18 .

_Chon “Compiler” d€ bién dich chuong trinh ban dang viét.
_CCS 1a trinh bién dich dung ngdn ngit C 1ap trinh cho VDK . Pay 13 ngdn ngit 14p trinh ddy siic
manh , gitip ban nhanh chéng trong viéc viét chuong trinh hon so v6i ngdn ngit Assembly .
_Tuy nhién C khong phai 12 van niing , c6 thé thuc hién moi thi nhu ¥y mudn . Trong 1 s6 trudng
hdp , né c6 thé sinh ma chay sai (tham kh3o cdc cdi ti€n & cac version CCS trén web : info.CCS.com
Mit khdc , n6 sinh ma khong theo ¥ mudn ( du khdng sai , vi du nhu sinh nhiéu ma 1énh khong quan
trong khi thyc thi hAm ngét ) lam cham t6¢ d6 thuc thi chuong trinh né€u ban doi hdi chuong trinh xit
ly védi toc dd cao , vi du nhu diéu ché PWM .
_Nhung CCS C cho phép ban phdi hgp ASSEMBLY cuinh v6i C , diéu nay cho phép chuong trinh
clia ban sé& tré nén rat uyén chuyén , k&t hgp dugc sitc manh clia ¢ 2 ngdn ngit , dit riing viéc phdi
hop sé& lam cho viéc viét chuong trinh tr§ nén khé khiin hon .
_CCS cung c4p cdc cong cu tién ich gidm s4t hoat ddng chuong trinh nhu : C/ASM list : cho phép
xem mi ASM ciia file ban bién dich , gidp ban quan 1y ma va nim dugc cdc thifc mi sinh ra va né
chay nhu thé nao , 1a cong cu rit quan trong , ban c6 thé gd rdi chuong trinh va nim dudc hoat dong
clia né ; SYMBOL hién thi bd nhd cip phit cho tirng bi€n , gitip quin 1y bd nhé cdc bi€n chuong
trinh ,. .. CallTree hi€n thi phdn b8 bd nhé .
_ C6 nhiéu tién ich trong muc Tools , nhung do ban crack nén nhiéu cdi khong xai dudc .




11/ _CONG CU MO PHONG , TICH HGP TRONG MPLAB :

_Cong cu md phdng cho PIC 16Fxxx. . da ning nhit chi c¢6 thé 1a PIC Simulator IDE 5x , hd trg 38
loai PIC 16Fxxx . C6 ca Oscilocope , INT 4o, . .. va nhiéu chifc ning khic véi giao dién tuyét dep ,
d& dung . Hoat dong doc lap , 14y file HEX d€ mo phdng . C6 dich ngugc ra Assemble . C6 bd 1ap
trinh BASIC va Assemble rit hay va dé dung , di kha don gidn nhung di d€ viét cac chuong trinh
nhé chat lugng . Ban nén thr qua .

_ Mo phdng vé6i PIC 18 , PIC 12, va nhiéu loai PIC 16 ma IDE trén khong hd trg ? Ban c6 thé diing
CCS tich hgp MPLAB .

III/ _CCS TICH HGP TRONG MPLAB :

_Ban c6 thé soan ma CCS trong mdi trusng MPLAB va m6 phdng mi C ( khong phai Assemble ) ,
tuong ty nhu 1dp trinh va mé phdng v6i MPLAB C18 .

_ Thié€t 14p moi trudng CCS : vao MPLAB IDE , vo muc Project-> Set Language Tool Location . . .
Hop thoai mé ra , nhan vao ddu + clia dong CCS C Compile ->Executable ,sau d6 chon Browser dé
thi€t 1ap dudng din dén file ccsc . exe trong thu muc cai dit CCS (tén 1a PICC ) . Ban c6 thé thém
dudng din vio 4 dong ctia Default Search Path . . . néu thdy cin .

_Tao 1 du dn ( project ) CCS trong MPLAB : vao Project-> Project Wizard , chon VDK lam viéc , §
budc 2 : chon bo cong cu ( Active toolSuite ) 13 CCS C Compiler . . . c¢6 thé khong can Add file thiét
bi *.h vitrong file md ma ban s& viét sau d6 c¢6 dong #include file nay rdi thi né tu include vao
thoi . thé 1a ban di ¢c6 moi trudng 1am viéc CCS trong MLPAB . Khuyét di€m 13 ban khong thé dung
cdc tién ich ctia CCS doc lap dugc ( C/asm list. ..) . Tuy vdy , ban c6 thé soan ma tir CCS doc 1ap
,ném qua MPLAB , dé diing dudc tinh ning md phdng C cia MPLAB .

_ P& mo phdng : sau khi soan mi , chon Compile . Ban c6 thé diing moi tién ich trong muc View dé
md phdng . M3 Watch , chon cdc bi€n C ma ban mudn quan sat , thanh ghi dic biét mudn xem . Sau
d6 mg Debugger->Select tool->MPLAB SIM . Tool bar md phdng xuit hién , chon animate dé chay
tirng dong 1€nh C m6 phdng .

_Luu y : vio Debugger-> Setting . . . d€ thay di cdc thi€t 1ap can thi€t : OSC/TRACK : thay ddi
tan s6 VDK thich hdp . ANIMATION / REALTIME UPDATE : d€ thay ddi toc do md phdng va
cAp nhat Watch . Muc nay con ding d€ thay ddi toc dd mo phdng cho file ma Assemble ( mic dinh
n6 chay nhv RUA 4y — 1scho 11énh).

I1/ VIET 1 CHUONG TRINH TRONG CCS :
_Sau day la vidu 1 chuong trinh trong CCS :

#include < 16F877 .h >

#device PIC6f877 *=16 ADC=10
#use delay(clock=20000000)
Int16 a,b;

Void xu_ly_ADC ()

{...



#INT _TIMERI1
Void xu_ly_ngat_timer ()

_PAutién 1a cdc chi thi tién x& 1y : # . . . ¢6 nhiém vu bdo cho CCS cin st dung nhitng gi trong
chuong trinh C nhu ding VXL gi , c6 dung giao ti€p PC khong , ADC khong , DELAY khéng , . ..
_Céc khai bdo bi€n .

_Cachamcon.

_ Céc ham phuc vu ngit theo sau bdi 1 chi thi tién xi¥ Iy cho bi€t diing ngit nao.

_Chuong trinh chinh .

CHUONG 1:
CACH SUDUNG BIEN VA HAM, CAC CAU TRUC LENH,,
CHI THI TIEN XU LY

1/ KHAIBAO VA SUDUNG BIEN , HANG , MANG :
1/ _Khai bdo bi€n , hing .ming :
_Céc loai bién sau dugc hd trg :

intl s6 1 bit = true hay false ( 0 hay 1)
int8 s6 nguyén 1 byte ( 8 bit)

int16 s0 nguyén 16 bit

int32 s6 nguyén 32 bit

char ky tu 8 bit

float so thuc 32 bit

short mic dinh nhu kié€u intl

byte mic dinh nhu ki€u int8

int mic dinh nhu kiéu int8

long mic dinh nhu ki€u int16



_Thém signed hoic unsigned phia truéc d€ chi d6 12 s§ c6 dau hay khong dau .Khai bdo nhu trén
mic dinh 12 khong diu . 4 khai bdo cudi khong nén dung vi d& nham 14n . Thay vao d6 nén dung 4
khai bdo dau .

VD :

Signed int8 a ; // s6 a 1a 8 bit ddu ( bit 7 1a bit dau ).
Signed intl6 b, c,d;

Signed int32, . ..

_Pham vi bién :

Int8 :0, 255 signed int8 : -128 , 127
Int16: 0 ,2715-1 signed intl6 : -2715 , 2715-1
Int32 : 0, 2732-1 signed int32 : -2731 , 2731-1

_Khai bdo hing : VD :
Int8 const a=231 ;
_Khai bdo 1 mdng hiing s :
VD: Int8consta[5]={ 3,5,6,8,6 } ; //5 phin tt , chi s6 mang bit dau tir 0 : a[0]=3
_Mot mang hiing s c6 kich thudc t8i da tuy thudc loai VPK:
*NEuVPK 1a PIC 14 ( VD :16F877 ) : ban chi dugc khai bdo 1 mdng hiing s& c¢6 kich thudc t6i da 1a
256 byte .
Cac khai bdo sau la hgp 1€ :

Int8 const a[5]={ ... }; // st dung 5 byte , ddu . . . &€ ban dién s6 vao
Int8 const a[256]={ .. .}; // 256 phan tif x 1 byte = 256 byte

Intl6 consta[12]={... }; /1 12 x 2= 24 byte

Intl6 consta[128]={ ... }; /1 128 x 2= 256 byte

Int16 const a[200]={ ... }; /1 200 x 2 =400 byte : khong hgp 1&

*N&u VDK 1a PIC 18 : khai bAo mang hiing s6 thodi mdi , khdng gidi han kich thudc .

_Luu ¥ : n€u ddnh khong dd s6 phan tif vao trong ngoic kép nhu da khai bdo , cidc phan tif con lai
s& 12 0. Truy xult gi4 tri vugt qud chi s6 mang khai bdo sé& lam chuong trinh chay vo tin .

_Ming hiing s6 thudng dung lam badng tra (vi du bdng tra sin ) , vi€t dé dang va nhanh chéng , gon
hon so vdi khi ding ASM dé viét .

_Khai bdo 1 bi€n méang : kich thudc tuy thudc khai bdo con trd trong #device va loai VDK:

*PIC 14 : N€u ban khai bdo con trd 8 bit : VD # device *=8 : khong gian bd nhd chi ¢6 256 byte cho
t4t cd cdc bién chuong trinh bdt chAp VDK ctia ban c6 hon 256 byte RAM (Vd : 368, ...) va bién
mang c6 kich thu6c t8i da tuy thudc dd phan manh bd nhd , véi 16F877 c6 368 byte ram , thudng thi
kich thuéc khong qua 60 byte ,c6 khi dudi 40 byte , néu khai bdo 16n hon s& gip 16i vo duyén : not
enough ram for all variable trong khi thuc sy VDK con rat nhiéu RAM . N&u khai bdo con trd 16 bit
: VD : #device *=16 , khong gian bo nhé 1a day di ( trir di 1 it RAM do CCS chi€m 1am bién tam )
.VD : véi 16F877 ban dung di 368 byte RAM . Nhung kich thuéc mang cling khong quéa 60 byte .

* PIC 18 : kich thu6c mdng khong gidi han, xai hét RAM thi thoi . Vi khai bdo con trd 8 bit, ban
chi dudc xai t8i da 256 byte RAM , néu khai bdo con trd 16 bit , ban xai tron bd nhd RAM thuc sy .
_VD Khai bdo bi€n mang : int16 a[125]; //bi€n mang 126 phan ti¥ , kich thudc 252 byte ram .

2/ _Céch st dung bién :
_Khi stt dung cdc phép todn can lwu y : sy tran s , tinh todn v6i s6 4m , sy chuyén ki€u va ép kiéu .
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A) _Motvaividu vé trans6 , 1am tron :
VD
Int8 a=275; /l a =275-256=19
Int8 const a=275 /la=19
Int8 a=40, b=7, c;

C=a*b; //c=280-256=24

C=a/b; /lc=5

_Ban c6 thé ép kiéu , thudng 1 ti€t kiém ram , hay mudn ti€t kiém thdi gian tinh , . ... VD :
Int8 a =8 , b=200;

Intl6 ¢

C= (intl6)a *b;

// ¢c= 1600 , a chuyén sang 16 bit , 16bit*8bit=> b tw ddng chuyén sang 16 bit , k&t qua 1a 16 bit trong
c,luuy bi€na,bvanla 8 bit.

_8bit * 8bit = phép nhan I1a 8 bit , KQ la 8 bit

_16bit * 8 bit > phép nhan la 16 bit, KQ la 16 bit

_32bit * 16 bit = phép nhan la 32 bit , KQ la 32 bit

_16bit * 16 bit = phép nhan 1a 16 bit , KQ Ia 16 bit

VLV

_C6 thé ép ki€u k&t qua : VD : 16b*8b->16bit , n€u gan vao bi€n 8 bit thi KQ s& cit bd 8 bit cao .

II/ CAC CAUTRUC LENH : ( statement )

_GOm céc 1énh nhu while . . do, case, ...

STATEMENTS
ISTATEMENT [EXAMPLE
if (expr) stmt; [else stmt;] if (x==25)
X=1;
else
X=X+1;
hile (expr) stmt; while (get_rtcc()!=0)
putc(“n’);
do stmt while (expr); fdo {
putc(c=getc()):
J-while (c!=0);
for (exprl;expr2;expr3) stmt; for (1=1;i1<=10;++1)
printf(““%u\r\n”,i);
switch (expr) { switch (cmd) {_
case cexpr: stmt; //one or more case case 0: printf(“cmd 07);
[default:stmt] break;
o} case 1: printf(*cmd 17);
break;
default: printf(“bad cmd™);
break; }
freturn [expr]; return (5);
Foto label; Jooto lToop;
label: stmt; iloop: I++;
foreak; break;
fcontinue; continue;
fexpr: i=1;




{[stmt]} {a=1;
b=1;}
Zero or more

Luu ¥ : cdc muc trong [ ]1a c6 thé ¢c6 hoic khong .

_while (expr) stmt : xét diéu kién trudc rdi thyc thi bi€u thic sau .

_ do stmt while (expr) : thuc thi bi€u thifc rdi méi xét diéu kién sau .

_Return : duing cho ham c¢6 trd vé tri , hodc khong trd vé tri ciing dudc , khi d6 chi can ding: return
; (nghia 1a thodt khdi ham tai dé ) .

_Break : ngit ngang ( thoat khéi ) vong lip while. _Continue : quay trd vé dau vong lip while .

I/ CHITHITIENXULY :
_Xem chi ti€t tdt ci & phAn HELP , muc pre_processor . O ddy s& gi6i thiéu 1 s§ chi thi thudng dung
nhat :

1/ #ASM va #ENDASM :
_Cho phép dit 1 doan ma ASM giita 2 chi thi nay , Chi dit trong ham . CCS dinh nghia s&n 1 bi€n 8
bit _RETURN_ d€ ban gdn gi4 tri trd vé cho ham tir doan ma Assembly.
_C dG manh d€ thay th&€ Assmemly . Vi vy nén han ch& 16ng mi Assembly vio vi thudng giy ra
x40 tron din dé&n sau khi bién dich ma chay sai , trir phi ban nim 16 Assembly va doc hiéu ma
Assembly sinh ra thong qua muc C/Asm list .
_Khi stt dung c4c bi€n khdng & bank hién tai , CCS sinh thém mad chuyén bank tu dong cho cédc bién
d6 . N&u stt dung #ASM ASIS thi CCS khdng sinh thém ma chuyén bank tu dong , ban phai tu thém
vao trong ma ASM .
_Luu y : mi Assembly theo diing mi tip 1énh VDK , khong phai ma kiéu MPLAB .
VD
int find_parity (int data) {
int count;
#asm
moviw 0x8
movwf count
moviw 0
loop:
xorwf data,w
rf  data,f
decfsz count,f
goto loop

movwf _return_
#endasm

}

2/ #INCLUDE :
_Cu phdp : #include <filename>
Hay #include “ filename”
Filename : tén file cho thi€t bi *.h , *.c . N€u chi dinh file & dudng din khéc thi thém dudng din vao
. Ludn phai c6 @€ khai bdo chuong trinh viét cho VDK nio , va luén dit & dong dau tién .
VD :

#include <16F877.H> // chuong trinh st dung cho VDK 16F877

#include < C:\INCLUDES\COMLIB\MYRS232.C >



3/ #BIT, #BYTE , #LOCATE va # DEFINE:

_#BITid=x.y
Véiid : tén bién x : bién C ( 8,16,32,..bit) hay hiing s6 dia chi thanh ghi.
y : vi tri bit trong x
- tao bié€n 1 bit dit & byte x vi tri bit y, tién diing ki€m tra hay géan tri cho bit thanh ghi . Piém khéc
biét so véi dung bién 1 bit tir khai bdo intl 12 : intl tdn 1 bit b nhd , dit & thanh ghi da muc dich
nao dé do CCS ty chon , con #BIT thi khong ton thém bod nhé do id chi 12 danh dinh dai dién cho bit
chi dinh & bi€n x , thay ddi gia tri id (0/ 1) s& thay ddi gi4 tri bit tuong ng y -> thay d6i tri x.

VD:

#bit TMR1Flag = Oxb.2 //bit ¢& ngit timerl & dia chi 0xb.2 (PIC16F877)
Khi d6 TMR1Flag = 0 - x04 cd ngit timerl

Int16 a=35; //a=00000000 00100011

#bitb=1a.11 //b=0 , n&€u b=a.0 thi b chi vi tri LSB ( bit thAp nhit, bén trdi)

Sau d6 : b=1; //a=00001000 00100011 = 2083

_Luu y khong diing dudc : if (0xb.2 ) ma phdi khai bdo nhu trén rdi dung : if(TMR1Flag)

_#BYTE id =x

X: dia chi id : tén bién C

G4n tén bi€n id cho dia chi (thanh ghi ) x, sau d6 mudn gan hay kiém tra dia chi x chi cin dung id .
Khong ton thém bd nhé , tén id thudng ding tén gdi nhd chitc ning thanh ghi & dia chi d6 . Luu y
ring gia tri thanh ghi ¢ thé thay ddi bat ky Iic nao do hoat dong chuong trinh nén gia tri id ciing tu
thay ddi theo gid tri thanh ghi d6 . Khong nén dung id cho thanh ghi da muc dich nhu 1 c4ch diing
bi€n int8 vi CCS c6 thé dung c4c thanh ghi nay bat ky ltic ndo cho chuong trinh , n€u mudn diing
riéng , hdy dung #LOCATE.

_VD:

#byte port_b = 0xc6; // 16F877 :0xc6 la dia chi portb

Mudn port b ¢6 gi4 tri 120 thi : port_b=120;

#byte status = 0xc3;

_ #LOCATE id=x
_Lam viéc nhu #byte nhung c¢6 thém chiic ning bdo vé khdong cho CCS st dung dia chi d6 vao muc

dich khdc . VD: # LOCATE temp = 0xc20 /1 0xc20 :thanh ghi da muc dich
Céch sau tuong ty :
Int8 temp ;

#locate temp = 0xc20

_ St dung #LOCATE @€ gdn bién cho 1 diy dia chi ké nhau ( cip thanh ghi ) sé tién 1gi hon thay vi
phai diing 2 bi€n vdi #byte .

VD : CCP1 c6 gi4 tri 1a cip thanh ghi Ox15 ( byte thap ) va 0x16 ( byte cao ) . D€ gin tri cho CCP1 :
Int16 CCPI;

#locate CCP1=0x15 // byte thap ctia CCP1 & 0x15 , byte cao ctia CCP1 & 0x16
Gan tri cho CCP1 sé tu dong gdn vao ca 2 thanh ghi
CCP1=1133; // =00000100 01101101 -> 0x15 =00000100, 0x16 =01101101

_# DEFINE id text
Text : chudi hay s& . Dung dinh nghia gid tri .



VD : #define a 12345

4/ #DEVICE
# DEVICE chip option
chip : tén VDK sit dung , khdng diing tham s6 nay néu di khai bdo tén chip & # include .
option : todn tr tiéu chuin theo tirng chip:

* =5 dung pointer 5 bit ( tdt ¢4 PIC)

* =8 dung pointer 8 bit ( PIC14 va PIC18)

* =16 dung pointer 16 bit ( PIC14 ,PIC 18)

ADC =x stt dung ADC x bit (8, 10, . .. bit tuy chip ), khi ding ham read_adc( ) , sé tra
vé gi4 tri x bit .

ICD =true  :tao ma tuong thich debug phan citng Microchip

HIGH_INTS = TRUE : cho phép dung ngdt uu tién cao
_Khai bdo pointer 8 bit , ban st dung dugc tdi da 256 byte RAM cho tit cd bi€n chuong trinh .
_Khai b4o pointer 16 bit , ban sit dung dugc hét s6 RAM c6 ctia VDK .
_Chi nén diing duy nhat 1 khai bdo #device cho c4 pointer va ADC .
VD :#device *=16 ADC =10

5/ #ORG:
# org start , end
# org segment
#org start , end {}

Start , end: bit diu va k&t thiic ving ROM danh riéng cho ham theo sau , hoic d€ riéng khong ding

VD :
Org 0x30, Ox1F
Void xu_ly()

{
} // ham nay bit diu & dia chi 0x30

org Ox1EQ0O
anotherfunc()

{
} //ham nay bit diu tuy ¥ & 0x1E00 d&€n 0x1F00

Org 0x30 , Ox1F { }
// khong ¢6 gi ca dat trong ving ROM nay
_Thudng thi khong dung ORG .

6/ #USE:
# USE delay ( clock = speed )
Speed : gid tri OSC ma ban dung . VD: dung thach anh dao dong 40Mhz thi :
#use delay( clock = 40000000)
_Chi khi ¢6 chi thi nay thi trong chuong trinh ban mdéi dugc dung ham delay_us () va delay_ms( ) .

#USE fast_io ( port)
Port : 1a tén port :tt A-G ( tuy chip )



_Duing cdi nay thi trong chuong trinh khi dung cdc 1énh io nhu output_low() , . . . né s€ set chi véi 1
1énh , nhanh hon so véi khi khong dung chi thi nay.

_Trong ham main( ) ban phai diing ham set_tris_x( ) d& chi 6 chan vao ra thi chi thi trén mdi c6
hiéu lyc , khong thi chuong trinh sé chay sai .

_Khong can dung néu khong ¢ yéu ciu gi dic biét .

VD : # use fast_io( A)

#USE 12C ( options )
_Thiét 1ap giao ti€p 12C.
Option bao gébm céc thong sd sau, cich nhau bdi ddu phay :

Master : chip & ch& do master

Slave : chip & ch& do slave

SCL = pin : chi dinh chan SCL

SDA = pin : chi dinh chan SDA

ADDRESS =x : chi dinh dia chi ch€& dd slave

FAST : chi dinh FAST 12C

SLOW : chi dinh SLOW 12C

RESTART_WDT : restart WDT trong khi chd I2C_READ( )

FORCE_HW : stt dung chiic ning phan citng 12C ( né€u chip hd trg )

NOFLOAT_HIGH : khong cho phép tin hiéu & float high ( 2?? ), tin hiéu dudc 14i tit thap 1én cao.

SMBUS : bus dung khdng phdi bus 12C , nhung 1a cdi gi d6 tuong tu .
VD :

#use [2C ( master , sda=pin_BO , scl = pin_B1 )
#use I12C (slave , sda= pin_C4 , scl= pin_C3, address = 0xa00 , FORCE_HW )

#USE RS232 ( options )

_Thié€t 1ap giao ti€p RS232 cho chip ( ¢ hiéu luc sau khi nap chuong trinh cho chip , khdng phai
giao ti€p RS232 dang st dung dé€ nap chip ) .

Option bao gom :

BAUD =x : thi€t 1ap tdc do baud rate : 19200, 38400 , 9600, . . .
PARITY =x :x=N ,E hay O, v6i N : khong dung bit chdn 1é .
XMIT = pin : set chdn transmit ( chuyén data)

RCV = pin : set chan receive ( nhian data )

_Céc thong s6 trén hay diing nhat , cdc tham s6 khac s& bd sung sau.

VD:

#use rs232(baud=19200,parity=n,xmit=pin_C6,rcv=pin_C7)

7/ Mot sé chi thi tién xit Iy khac :
#CASE : cho phép phan biét chit hoa / thudng trong tén bi€n , danh cho nhitng ai quen 1ap trinh C .

#OPT n :v6i n=0 — 9 : chi dinh c4p dd t3i vu mi , khong cin diing thi mic dinh 12 9 ( very t&ivu ) .

#PRIORITY ints : v&iints 1a danh sich cdc ngit theo thi tu vu tién thyc hién khi cé nhiéu ngit x3y
ra dong thdi , ngit ding diu sé& 12 ngit vu tién nhat, dung ngit ndo dua ngit d6 vo . Chi can diing
néu diing hon 1 ngit . Xem cu thé phin ngit .

VD : #priority int_CCP1 , int_timerl // ngdt CCP1 wu tién nhat
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MOT SO VAN PE QUAN TRONG KHAC — xem chi tiét trong phin HELP :
_Biéu thitc : xem HELP->Expressions , trong d6 : bi€u thi sd trong C:

123 : s6 decimal 0x3, 0xB1 : s6 hex 0b100110 : s6 binary
‘a’ t ky ty

“abed” : chudi , ky tu null dugce thém phia sau

_Céc toan ti C : xem Operators

>=,<=,==, != (khong bing)

&& :and II': or !': not ( ddo cua bit , khong phéi ddo cia byte )
>>n : dich trdi n bit << n : dich phai n bit

++9__9 +:9-:9

CHUONG 2:

CAC HAM XU LY SO, XU LY BIT,, DELAY

1/ CACHAMXULY SO :

_Bao gom cdc ham:

Sin() cos() tan() Asin() acos() atan()

Abs() : 14y tri tuyét doi

Ceil( ) :1am tron theo huéng ting

Floor () :1am tron theo huéng gidm

Exp () : tinh e*x

Log ():

LoglO ():

Pow () : tinh lu§ thira

Sqrt () :cén thic

_Cdcham nay chay rit chAm trén cdc VDK khong c¢6 bd nhian phan ciing ( PIC 14,12 ) vi chid y&u
tinh todn véi s thuc va trd vé ciing s6 thuc ( 32 bit ) va bing phin mém .VD ham sin mat 3.5 ms (
thach anh = 20Mhz )d€ cho KQ . Do d6 néu khong ddi héi toc do thi ding cdc ham nay cho don gidn
, nhu 1a ding ham sin thi khdi phai lap béng tra.

_Xem chi ti€t trén HELP CCS , ciing dé doc thoi ma. Hon nifa chiing it ding .

I1/ CACHAMXULY BIT VA CAC PHEP TOAN :

_Bao gom cdc hamsau :

Shift_right() shift_left()

Rotate_right() rotate_left()

Bit_clear() bit_set() bit_test() Swap()
Make8() make16() make32()

1/ Shift_right ( address , byte , value )
Shift_left ( address, byte , value )
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_Dich phdi (trdi ) 1 bit vao 1 mang hay 1 cdu tric . Pia chi ¢6 thé 1a dia chi mang hay dia chi trd ti
cAu tric ( kiéu nhu &data) . Bit 0 byte thap nhat 13 LSB .

2 / Rotate_right () , rotate_left ()
_No6i chung 4 ham nay it s dung .

3/ Bit_clear ( var , bit )
Bit_set ( var , bit )

_Bit_clear () dung x6a ( set = 0 ) bit dugc chi dinh bdi vi tri bit trong bi&n var .
_Bit_set () dung set=1 bit dudc chi dinh bdi vi tri bit trong bi€n var .
_var : bi€n 8, 16, 32 bit bAt ky .
_bit : vi tri clear ( set) : tir 0-7 ( bi€n 8 bit), 0-15 ( bi€n 16 bit ) , 0-31 (bi€n 32 bit ) .
_Ham khong trd vé tri .
VD
Int x;
X=11; //x=1011
Bit_clear (x,1); // x=1001b=9

4/ Bit_test ( var , bit ) :
_Duing ki€m tra vi trf bit trong bi€n var .
_Ham trd vé O hay 1 1a gid tri bit d6 trong var .
_var : bi€n 8, 16,32 bit .
_bit : vi tri bit trong var .
_Gia st ban c6 bi€n x 32 bit @€m tir 0 1én va mudn ki€m tra xem né c6 16n hon 4096 khong ( 4096=
2712 =1000000000000Db) :
If (x >=4096) . .. // phép kiém tra nay mat ~5 us
Trong 1 vong lip , viéc ki€m tra thudng xuyén nhu vay sé lam mat 1 thdi gian ddng k€ . P€ t8i uu ,
chi cAn diing : if ( bit_test (x, 12) = chi mit ~ 0.4 us. (20 Mhz thach anh ) .
_Kiém tra d€m 1én tSi nhitng gid tri dic biét ( 22 i) thi ding ham nay rit tién 1gi.

5/Swap (var):
_var : bi€n 1 byte
_Ham nay trdo vi tri 4 bit trén v4i 4 bit dudi cla var , tuong duong var =( var>>4 ) | ( var << 4)
_Ham khong trd vé tri .
VD :
X=5; /Ix=00000101b
Swap (x); //x=01010000b = 80

6 / make8 ( var , offset ) :
_Ham nay trich 1 byte ti bi€n var .
_var : bié€n 8,16,32 bit . offset 12 vi tri clia byte can trich (0,1,2,3) .
_Ham trd vé gi4 tri byte cin trich .

VD :
Intl6 x = 1453 ; /1 x=0x5AD
Y = Make(x, 1) ; 1Y=75=0x05

7 / makel6 ( varhigh , varlow ) :
12



_Tr4 vé gid tri 16 bit k€t hop tir 2 bién 8 bit varhigh va varlow . Byte cao 13 varhigh , thip 12 varlow

8/ make32 ( varl, var2, var3, vard ) :
_Tra vé gid tri 32 bit k€t hop tir cdc gi4 tri 8 bit hay 16 bit tir varl t6i var4 . Trong d6 var2 dén var4
c6 thé c6 hodc khong . Gid tri varl s& 1a MSB , k€& ti€p 1a var2 , . . .N&u tdng s& bit k&t hgp it hon 32
bit thi 0 dugc thém vao MSB cho du 32 bit .

VD:

Int a=0x01 , b=0x02 , c=0x03 , d=0x04 ; /l cac gid tri hex
Int32 e ;

e=make32( a,b,c,d); // e =0x01020304

e =make32(a,b,c,5); // e =0x01020305

e =make32 (a, b, 8); // e = 0x00010208

e = make32 (a,0x1237); // e =0x00011237

11/ CAC HAM DELAY :
_Pé€ st dung cac ham delay , cAn c6 khai bao tién xit Iy & ddu file , VD : st dung OSC 20 Mhz , ban
can khai bdo : #use delay ( clock =20000000 )
_Ham delay khong sit dung bat ky timer nio . Chiing thyc ra 13 1 nhém 1énh ASM d€ khi thyc thi tir
dau t6i cudi thi xong khodng thdi gian ma ban quy dinh . Tuy thdi gian delay yéu cau dai ngdn ma
CCS sinh ma phit hdp . ¢6 khi 1a vai 1énh NOP cho thdi gian rdt nhé . Hay 1 vong lip NOP . Hoic
g0i t6i 1 ham phtc tap trong trudng hop delay dai . Cac 1énh néi chung 13 vé vaAn sao cho du thdi
gian quy dinh 1a dugc . N€u trong trong thdi gian delay lai x4y ra ngét thi thdi gian thyc thi ngit
khong tinh vao thdi gian delay , xong ngit n6 quay vé chay ti€p cdc dong mi cho t6i khi xong ham
delay . Do d6 thdi gian delay s€ khong ding .
_C6 3 ham phuc vu :

1 / delay_cycles (count )
Count : hiing s6 tir 0 — 255 , 12 s& chu ky 1&énh .1 chu ky 1énh bing 4 chu ky mdy .
_Ham khong trd vé tri . Him dung delay 1 s chu ky 1&énh cho trudc .
VD :delay_cycles (25); //v61 OSC =20 Mhz , ham nay delay 5 us

2/ delay_us ( time )
Time : 12 bi€n s6 thi =0 — 255, time 1a 1 hiing s& thi = 0 -65535 .
_Ham khong trd vé tri .
_Ham nay cho phép delay khodng thdi gian dai hon theo don vi us .
_Quan sdt trong C / asm list ban s& thdy vé6i time dai ngdn khdc nhau , CSS sinh ma khéc nhau .

3 / delay_ms (time )
Time = 0-255 n€u 12 bi€n sd hay = 0-65535 néu la hing so .
_Ham khong trd vé tri .
_ Ham nay cho phép delay dai hon nita .

VD :
Inta=215;
Delay_us(a); // delay 215 us

Delay_us (4356 ); //delay 4356 us
Delay_ms (2500 ); //delay2.5s
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CHUONG 3:
XULY ADC,CACHAM 1/0 TRONG C

1/ XULYADC:

_PIC c6 nhiéu chan phuc vu xt Iy ADC vdi nhiéu céch thitc khac nhau . B€ dung ADC , ban phai
c6 khai bdo #DEVICE cho bi€t duing ADC maYy bit ( tuy chip hd trg , thudng 1a 8 hay 10 bit hoic
hon) . Ban can lvu y 1a: 1 VDK hd tr¢ ADC 10 bit thi gi4 tri vao luén 1a 10 bit , nhung chia cho 4 thi
con 8 bit . Do d6 1 bién trd chi€t 4p cap cho ngd vao ADC ma ban chon ch& do 10 bit thi sé rit nhay
so vdi ch& dd 8 bit ( vi 2 bit cudi c6 thay d6i ciing khong dnh hudng gid tri 8 bit cao va do dé k&t qua
8 bit ADC it thay d6i ) , n€u chuong trinh ¢6 ché& d6 kiém tra ADC d€ cip nhat tinh todn , hay diing
ngit ADC , thiné sé& chay hoai thoi . Ding ADC 8 bit s& han ché& diéu nay . Do d6 ma CCS cung
cap chon lya ADC 8 hay 10 bit tiy muc dich st dung .

C4u hinh bo ADC :
_Thong dung nhat khi ding ADC la st dung 1 bié€n tr , di€u chinh bdi 1 niit vin , qua d6 thu dudgc 1
dién 4p nhd hon dién 4p tham chi€u ( Vref — 4p max ) , dua vao chan bi€n d6i ADC , k&t qua cho 1
gid tri s6 ADC 8 bit ( 0-255 ) hay ADC 10 bit (0-1023 ) . Thudng thi 4p Vref 14y bing Vdd (5V ) (2?)
_Trén cic PIC ¢6 ngd AVdd va AVss ( PIC 18) , thudng thi ban ludn ndi AVdd t6i Vdd , AVss t6i
Vss d& d¢dm bio hoat dong cho 14p trinh qua ICD 2 .
Céac ham sau phuc vu ADC :

1/ Setup_ADC (mode ):
_Khong tr3 vé tri . Diing xdc dinh cdch thifc hoat dong bd bi€n d6i ADC . Tham s6 mode tuy thudc
file thi€t bi *.h c6 tén tudng ng tén chip ban dang ding , ndm trong thw muc DEVICES ctia CCS .
Mudn bi€t ¢6 bao nhiéu tham s& c6 thé duing cho chip d6 , ban mé file tuong ng doc , tim t&i chd
cédc dinh nghia cho chidc ndng ADC dung cho chip d6 tuong ttng véi ham nay . Sau day la cic gid tri
mode ctia 16F877, (1 s6 khdc c6 thé khong c6 hoic ¢6 thém nhu 16F877A c6 thém 1 s6 thit 1a
ADC_CLOCK_DIV_2/4/8/16/32/64 . . .) :

ADC_OFF : tit hoat dong ADC ( ti€t kiém dién , danh chan cho hoat dong khéc ) .
ADC_CLOCK_INTERNAL : thdi gian 14y mAu biing xung clock IC ( mit 2-6 us ) thudng 1a
chung cho cédc chip .

ADC_CLOCK_DIV_2 : thoi gian 14y mau bing xung clock /2 ( mat 0.4 us trén thach
anh 20MHz )

ADC_CLOCK_DIV_8 : thoi gian 14y mAu biing xung clock /8 (1.6 us)
ADC_CLOCK_DIV_32 : thoi gian 14y miu bing xung clock /32 (6.4 us )

2 / Setup_ADC_ports ( value )
_Xéc dinh chan 14y tin hiéu analog va dién th& chuin st dung . Ty thudc bd tri chan trén chip , s&
chin va chin ndo diing cho ADC va sd chitc ning ADC mdi chip ma value c6 thé c¢é nhitng gid tri
kh4c nhau. Xem file tuong ng trong thu muc DEVICES dé biét s§ chiic ning tuong tng chip d6 .
Pé€ tuong thich chuong trinh viét cho phién ban cii , 1 s6 tham s& ¢6 2 tén khic nhau ( nhung cling
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chifc ning do dinh nghia ciing dia chi ), & diy ding phién bdn 3.227 .Luuy : Vref : 4p chuin ,
Vdd : 4p ngudn

Sau dy la cdc gia tri cho value ( chi dung 1 trong cdc gid tri ) cia 16F877 :

ALL_ANALOGS : dung tat cd chan sau lam analog : A0 A1 A2 A3 A5 EO El1 E2
(Vref=Vdd)

NO_ANALOG : khong dung analog , cdc chan d6 s€ 1a chan 1/0 .
ANO_ANI1_AN2_AN4_ANS5_AN6_AN7_VSS_VREF : AO A1 A2 A5 EO E1 E2 VReth=A3
ANO_ANI1_AN2_AN3_AN4 : A0 A1 A2 A3 AS

( tén thi gi6ng nhau cho tat c4 thi€t bi nhung 16F877 chi c6 portA c¢6 5 chAn nén A0, Al, A2, A5
dudgc dung , A6, A7 khdng c6 )

ANO_ANI1_AN3 : AO A1 A3 , Vref = Vdd
ANO_AN1_VSS_VREF : A0 Al VRefh = A3
ANO_ANI1_AN4_ANS5_AN6_AN7_VREF_VREF : AO A1 AS EO E1 E2 VRefth=A3,
VRefl=A2 .

ANO_ANI1_AN2_AN3_AN4_ANS : AO A1 A2 A3 ASEO
ANO_ANI1_AN2_AN4_ANS5_VSS_VREF : A0 A1 A2 A5 EO VRefh=A3
ANO_ANI1_AN4_ANS5_VREF_VREF : A0 Al A5 EO VRefh=A3 VRefl=A2
ANO_ANI1_AN4_VREF_VREF : A0 A1 A5 VReth=A3 VRefl=A2
ANO_AN1_VREF_VREF : AO A1 VRefh=A3 VRefl=A2

ANO : A0

ANO_VREF_VREF : A0 VRefth=A3 VRefl=A2

VD : setup_adc_ports (ANO_AN1_AN3); // AO , A1, A3 nhian analog , 4p ngudn +5V cip

cho IC sé& 14 dién 4p chuin .

3/Set_ADC_channel ( channel ) :
_Chon chan d€ doc vao gid tri analog biing 1énh Read_ADC () . Gi4 tri channel tuy sd chin chifc
ning ADC mdi chip .V6i 16F877 , channel c6 gid tri tit 0-7 :
0-chan AO I-chan A1l 2-chan A2 3-chdan A3 4-chan AS
5-chan EO 6-chan E1 7-chan E2
_Ham khong tr vé tri . Nén delay 10 us sau ham nay rdi mdi diing ham read_ADC () @€ bdo ddm
k&t qui ding . Haim chi hoat dong véi A /D phan ciing trén chip.

4/ Read_ADC ( mode ) :
_Duing doc gid tri ADC tir thanh ghi (/ cip thanh ghi ) chita két qua bi€n ddi ADC . Luu y ham nay
s& hdi vong cd cho tdi khi c8 nay bdo da hoan thanh bi€n ddi ADC ( s& mat vai us ) thi xong ham .
_N&u gia tri ADC la 8 bit nhu khai bdo trong chi thi #DEVICE , gid tri trd vé ctia ham 13 8 bit ,
nguoc lai 12 16 bit n€u khai bdo #DEVICE sit dung ADC 10 bit tr§ 1én .
_Khi dung ham ndy , n6 sé& 14y ADC tit chdn ban chon trong ham Set_ADC_channel( ) tru6c dé .
Nghia 12 mdi 1an chi doc 1 kénh Mudn d6i sang doc chian nao , ding ham set_ADC_channel( ) 18y
chan d6 . N&u khong c6 d6i chian , diing read_ADC( ) bao nhiéu Ian ciing dudc .

2 2 2 - A A 2
_mode c6 thé c6 hodc khong , gdm c6 :

ADC_START_AND_READ : gid tri mdc dinh
ADC_START_ONLY : bdt ddu chuyén ddi va trd vé
ADC_READ_ONLY : doc két qua chuyén ddi 1an cudi
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#DEVCE 8 bit 10 bit 11 bit 16 bit

ADC=8 0-255 0-255 00-255 00-255
ADC=10 X 0-1023 X X
ADC=11 X X 0-2047 X
ADC=16 0-65280 0-65472 0-65504 0-65535
_16F877 chi hd trg ADC 8 va 10 bit .

VD:

setup_adc( ADC_CLOCK_INTERNAL );
setup_adc_ports( ALL_ANALOG );
set_adc_channel(1);
while ( input(PIN_BO) )
{

delay_ms( 5000 );

value = read_adc();

printf("A/D value = %2x\n\r", value);

}
read_adc(ADC_START_ONLY);

sleep();
value=read_adc(ADC_READ_ONLY);

_Luuy : trén PIC 18, cau tric ADC tuong ddi phitc tap , da ning hon nhu la cho phép 14y 2 miu
cung ldc , . . . cling st dung v6i cac ham trén , c6 nhiéu thong s6 trong file *.h , s& dé cap sau .

S/ Vidu:
_Chuong trinh sau 14y ADC 8 bit , doc va xuatra ddy led & port B , va xudt ra man hinh mdy tinh .
_Ké&t ndi chan trén 16F877 : RAO 1a chan 14y Analog vao , 4p chudn 13 ngudn +5V , mass=0 V
_Hinh sau trich trong tai liéu thady Nguyén TaAn Tién viét T6-2002 .

Reset Button Digital Output

1 =H=— >

o O O

10K Ul LED R 330
i/

MCLR RB7 [3q
RAO  RB6 [3g
RAL  RB5 [37
RA2  RB4 [35
RA3  RB3 35
— >RA4  RB2
= Analog Input = %—T11RrA5 RBIL 34
¥—51 REO RBO 30
X——=- RE1 VDD 31 —
¥——= RE2 GND 30

VDD RD7 [55—X

ﬁ GND RD6 T(
0OSC1 RD5 [57—X

T&)Nl—‘

+

470uF-25V /I\{ 0.1uF 10k | 0.1uF %
1 3

i

)

[ee]

RC3 RC4
%19 I'ro0 RS 22— ==
RD1 RD2 —X -

PIC16F877

20MHz

2 bosc2 rRoa X 2

© =PRCO  RC7 (52 4

- = RCL RC6 [57 3

Osillator 2 8 RC2  RCS5 23 o) 2
o 9
0

to RS232

SCO-060

#include <16F877.h >

#use delay( clock=20000000 )

#device *=16 ADC =8 /l st dung ADC 8 bit , gia tri ADC vao tir 0-255
#use rs232(baud=19200,parity=n,xmit=pin_C6,rcv=pin_C7)

Int8 adc ;



Main( )

{

Setup_ADC ( ADC_internal ) ;

Setup_ADC_ports (ANO);

Set_ ADC_channel (0) ;

Delay_us (10 ); /l delay 10 us

While (true )

{ adc =read_adc () ;
Output_B (adc) ; /l xuat ra port B gia tri bien adc
Printf( “ giatriadc la: %u *“, adc) ; //'in ra man hinh

}
}

// gid tri bi€n adc tir 0-255 , dung chuong trinh Serial port Monitor trong muc Tools ctia CCS dé
gidm sét gid tri . Nhg thi€t 1ap tdc do 1a 19200 nhu khai bdo trén .

I1/ CACHAM VAO RA TRONG C:

_Bao gdém cdc him sau :

Output_low() Output_high()
Output_float() Output_bit()
Input() Ouput_X()
Input_X() port_b_pullups()

Set_tris_X()

1/ Output_low ( pin ) , Output_high (pin ) :
_Dung thi€t 1ap mitc 0 (low, OV ) hay mi ¢ 1 (high, 5V ) cho chan IC , pin chi vi tri chan .
_Ham nay sé dit pin lam ngd ra , xem ma asm dé biét cu thé .
_Ham nay dai 2-4 chu ky may . Ciing c6 thé xuit xung diing set_tris_X() va #use fast_io.
VD : chuong trinh sau xuat xung vudng chu ky 500ms , duty =50% ra chan BO ,n6i BO v6i 1 led sé
lam nhap nhdy led .
#include <16F877.h>
#use delay( clock=20000000)

Main()
{ while(1)
{ output_high(pin_BO) ;
Delay_ms(250) ; /Il delay 250ms
Output_low (pin_BO0);
Delay_ms (250 );
}
}

2 / Output_bit ( pin, value ) :
_pin : tén chan value : gid tri O hay 1
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_Ham nay ciing xuét gid tri 0/ 1 trén pin , tuong tu' 2 ham trén . Thudng diung né khi gia tri ra tuy
thudc gid tri bi€n 1 bit nao d6 , hay mudn xuit ddo clia gid tri ngd ra truéc do .
VD:
Khai bao intl x; // xmdc dinh=0
Trong ham main :
Main()
{ while (1)

{ output_bit( pin_BO, Ix) ;

Delay _ms(250 );
}

}

Chuong trinh trén ciing xuat xung vudng chu ky 500ms ,duty =50%

3/ Output_float ( pin ) :
_Ham nay set pin nhu ngd vao , cho phép pin § miic cao nhu 1 cuc thu hg (This will allow the pin to
float high to represent a high on an open collector type of connection , dich nhu vdy khdng biét ding
khong nita ?, chic 1a thi€t 1ap nhu ngd vio tdng trd cao thi phai) .

4/ Input ( pin ) :
_Ham nay trd vé gi4 tri 0 hay 1 13 trang thdi ctia chan IC . Gid tri 12 1 bit

5/ Output_X ( value ) :
_X Ia tén port c6 trén chip . Value la gid tri 1 byte .
_Ham nay xuat gia tri 1 byte ra port . TAt ¢4 chan clia port d6 dé€u l1a ngd ra .
VD:
Output_B (212); // xuat gia tri 11010100 ra port B

6/Input_X():
_X:laténport(a,b,c,de).
_Ham nay trd vé gid tri 8 bit 1a gi4 tri dang hién hitu ctia port @6 .VD : m=input_E();

7 / Port_B_pullups ( value ) :
_Ham nay thi€t 1ap ngd vao port B pullup ( dién trd kéo 1én ?) . Value =1 sé& kich hoat tinh ning nay
va value =0 s€ ngung .
_Chi cdc chip c6 port B ¢6 tinh ning nay méGi ding ham nay .

8/ Set_tris_X ( value ) :
_Ham nay dinh nghia chan IO cho 1 port 1a ngd vao hay ngo ra. Chi dugc ding véi #use fast_IO . St
dung #byte dé tao bi€n chi d€n port va thao tdc trén bi€n nay chinh 13 thao tdc trén port .
_Value 12 gid tri 8 bit . Mdi bit dai dién 1 chan va bit=0 sé& set chan dé 1a ngd vao , bit= 1 set chan
do 1a ngdra .
VD : chuong trinh sau cho phép thao tdc trén portB 1 ciach dé dang:
#include < 16F877.h >
#use delay(clock=20000000)
#use Fast_1O(B)

#byte portB = 0x6 /I 16F877 c6 port b § dia chi 6h
#bit BO = portB. 0 // bi€n BO chi d€n chan BO
#bit B1=portB.1 // bi€n B1 chi d&n chan B1
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#bit B2=portB.2 // bi€n B2 chi d&€n chan B2

#bit B3=portB.3 // bi€n B3 chi d€n chan B3
#bit B4=portB.4 // bi€n B4 chi d€n chan B4
#bit B5=portB.5 // bi€n B5 chi d&€n chan B5
#bit B6=portB.6 // bi€n B6 chi d&€n chan B6
#bit B7=portB.7 // bi€n B7 chi d€n chan B7
Main()

{ set_tris_B (126 ) ; /fportB=01111110b

// BO 1a ngd vao , thudng lam ngdt ngoai
//B1...B61a ngd ra, Vd 1am 6 ngd ra diéu ché PWM
//B7 12 ngd vao , Vd 1a nhan tin hiéu cho phép ching han

if (B7) //n&u ngd vao chan B7 1a 1 thi xuit 3 cip xung d6i nghich
{  Bl=1;
B2=0;
B3=1;
B4=0;
B5=1;
B6=0;
}
Else B1=B2=B3=B4=B5=B6= 0;
}

_Set_tris_B (0 ) : port B =00000000 : tdt c4 chan portB 1a ngd ra
_set_tris_B (1) : portB = 00000001 : chi BO l1a ngd vao, con lai la ngo ra
_set_tris_B (255 ) : portB=11111111: tit c4 chan portB 12 ngd vao
=> t6i ciing tirng nham 14n khi nghi set_tris_B(1) 1a set tit c4 12 ngd vao , rit tai hai . Ban nén
dung gi4 tri & dang nhi phan cho dé . VD : set_tris_B ( 00110001b ) ;

_Pbé&n day 1a ban c6 thé viét nhiéu chuong trinh thid vi rdi d6. Vd nhu 1a ding ADC d€ diéu chinh
tdc do nhap nhdy cla diy dén led , truyén gid tri 8 bit tir chip nay sang chip khéc , . ..

_Chuong trinh VD sau ding ADC qua chin A0 d€ diéu chinh t6c d6 nhdp nhdy diy dén led ndi vao
port B, ¢6 thé dung fast_io hay ham output_B () d€ xui't gid tri déu dugc . chuong trinh diing ham .
Né&u ngd vao chan CO =0 thi ti€p tuc nhdn ADC va xuit ra portB, CO=1 thi khong xui't

#include <16F877.h>

#device *=16 ADC= 8

#use delay( clock =20000000)

Int8 ADC_delay ;

Void hieu_chinh ( )
{ ADC_delay =read_adc (0);

Output_B (0) ; /lportB=00000000
Delay_ms ( ADC_delay );
Output_B (255); /I portB=11111111

Delay_ms ( ADC_delay );
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Main()
{
setup_adc_ports(ANO_ANI1_AN3); /I AO, Al va A3 la chin analog, ta chi can dung AO lﬁfy
tin hiéu

setup_adc(adc_clock_internal);
set_adc_channel (0); /I chon doc ADC tir chan AO
while(1)
{ hieu_chinh () ;

If (input ( pin_CO )

{ output_B (0);

Break ; /I thodt khdi vong lap while nhd

}
}  iwhile

} // main

CHUONG 4 :

TRUYEN THONG VGOIPC QUA CONG COM-RS232
- XU LY CHUOI

_Chuong nay sé& gitip ban viét chuong trinh c6 st dung giao ti€p PC . Piéu nay rat can thi€t khi ban
mudn VDK khi hoat dong c6 thé truyén dit liéu cho PC xit 1y , hodc nhan gi4 tri tir PC d€ xit 1y va
diéu khién ( dung PC diéu khién ddng co , nhiét d6 , hay bi€n PC thanh dung cu do cic dai lugng
dién , Oscilocope , . . .) .

_Viét chuong trinh 14p trinh cho VDK d€ giao ti€p mdy tinh 1a cong viéc ri't phic tap khi viét bing
ASM , rat khé hi€u d6i véi nhitng ngudi mdéi bt dau 1ap trinh . Pic biét 1a khi viét cho nhitng con
VDK khong hd trg tir phan ciing ( 8951 thi phdi (?) ) . That may 12 phan 16n PIC hién nay déu hd trg
phidn nay nén viéc lap trinh c¢6 dé dang hon . Nhung néu chuong trinh clia ban yéu cau truyén hay
nhin nhiéu loai dit liéu (s6 8, 16,32 bit, dudng , 4m, chudi , . . .) thi viéc vi€t chuong trinh xt 1y
va phan loai ching 1a diéu “ kinh di “ .
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_Nhung né&u l4p trinh ASM cho van @& nay rdi thi ban sé& thdy sao d& dang qué vay khi gidi quyét
van dé nay véi C khi dung CCS . R4t don gidn ! CCS cung cAp rat nhiéu ham phuc vu cho giao ti€p
qua RS232 (cdng COM ) va vo s& ham xit 1y chudi . Chuong nay sé& gidi quyét didu d6 .

_Mbt yé&u td quan trong 12 khi ndo thi VDK biét PC truyén data = c6 thé 14p trinh bit tay bing phan
mém hay don gidn 12 ding ngit . Cdc vi du vé ngit, xem phin ngit .

I/ _TRUYEN THONG VOI PC QUA CONG COM :
_D& stt dung giao thitc ndy , phai c6 2 khai bdo nhu VD sau :
#use delay (clock = 40000000 ) /I VDK dang dung OSC 40Mhz
#use rs232 (baud=19200 , parity=n , xmit=pin_C6 , rcv=pin_C7 )

// baud= 19200 , khong chdn 1é , chan truyén C6, chan nhian C7
_Cac ham lién quan :

Printf ()

Getc () putc ()
Getch () putchar ()
Getchar () fputc ()
Fgetc () puts ()
Gets () fputs ()
Fgets ()

Kbhit ()

Assert () —>mdi trén CCS 3.222
Perror () -2 mdi trén CCS 3.222
Set_uart_speed ()

Setup_uart ()

_Tat cad cdc ham trén doi hdi phai khai bdo chi thi tién xi 1y #use RS232 (... .. ).
_Ham perror () doi héi thém #include<errno.h > . Ham assert() doi hdi thém #include<assert.h> .

1/ printf ( string )
Printf ( cstring , values. . .)

_Duing xuat chudi theo chuin RS232 ra PC .
_string 13 1 chudi hiing hay 1 mdng ky tv ( k&t thic béi ky tunull ) .
_value 13 danh sich cdc bi€n , cdch nhau bdi diu phiy .
_Ban phdi khai bdo dang format clia value theo kiéu %wt .Trong dé w c6 thé c¢6 hoic khong , c6
gid tri tt 1-9 chi rd ¢6 bao nhiéu ky tu dudc xuit ra ( mic dinh khong c6 thi c6 bao nhiéu ra bay
nhiéu ), hodc 01-09 s& chén thém 0 cho dd ky ty hodc 1.1-1.9 cho trudng hdp s6 thuc . con t 12 ki€u
gia tri .
_tcéthéla:
C: 1ky ty
S : chudi hoic ky tu
U : 56 8 bit khong dau
x : s0 8 bit ki€u hex (ky tu viét thudng ,VD : lef)
X : s0 8 bit kiéu hex (ky tu vi€t hoa ,VD : 1EF)
D : 56 8 bit c6 ddu
e : s0 thuc c6 luy thira VD : e12
f: s0 thuc
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Lx : s6 hex 16 /32 bit (ky tu viét thudng )
LX : hex 16 /32 bit ( ky tu vi€t hoa )

Lu : s6 thip phan khong dau

Ld : s6 thap phin c6 dau

% -k hidu %

VD :

Specifier Value=0x12 Value=0xfe
%03u 018 254

%u 18 254

%2u 18 *

%5 18 254

%d 18 -2

%X 12 Fe

%X 12 FE

%4X 0012 O00FE

* Result is undefined - Assume garbage.

VD :

Intk =6 ;

Printf ( “ hello “);
Printf ( “ %u “, k);

2 /KBHIT () :
_Thudng thi chiing ta ding RC6 va RC7 cho RX va TX trong giao ti€p cdng COM , VDK PIC trang
bi phan ciing phuc vu viéc nay vé6i thanh ghi g&i va nhan va cdc bit bao hiéu tuong tng . Do d6 khi
diing RS232 hd trg tir phin citng thi KHBIT () trd vé TRUE néu 1 ky tu di dugc nhin ( trong bd
dém phan ciing ) va sin sang cho viéc doc , va trd vé 0 né€u chua sin sang .
_Ham nay c6 thé ding hdi vong xem khi ndo c6 data nhan tir RS232 @€ doc .

CHUONG 6 : )
GIAO TIEP SPI - 12C VA PARALLEL

1/ GIAO TIEP SPI :

_bay 1a giao ti€p d& dung nhi't, don gidn nhat, tdc do cao nhat trong nhém . hoat dong theo co ché
hand-shaking , bit tay . Gid sit c6 2 VDK, thi 1 12 master , 1 1 slave . Khi master truyén 1 byte cho
slave , n6 phat 8 xung clock qua dudng clock ndi tdi slave , dong thdi truyén § bit data tir chdin SDO
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t6i chan SDI cda slave . Khong kiém tra chdn 18 , 16i . Do d6 Vdu néu dang truyén dudc 3 bit ma
master reset hay hd day clock thi data bi mat , slave s& khong nhan dd 8 bit va do d6 néu ti€p tuc
nhan né s& 14y 5 bit § byte k& ti€p dua vao thanh ghi nhan dé du 8 bit ( va d€ kich ngit) . Tir d6 trd
di 12 moi gi4 tri nhan 12 sai bét trir phi chAm dit va sau dé thi€t 1ap lai giao ti€p nay ( & ca hai ) .
_Giao ti€p nay cAn it nhAt2 ddy trd 1én . Néu 1 VDK chi cin gédi data thi chi cAn ddy clock va SDO
.VDK nhan s& dung SDI va diy clock . Day clock 1a ndi chung .
_N&u c6 g&i va nhan & cd 2 VDK thi : ddy clock chung , master ¢6 SDO ndi t6i SDI cia slave , SDO
ctia slave ndi t6i SDI ctia master .
_NE&u master can truyén data cho nhiéu slave trd 1én thi SDO master néi tGi cac SDI cda slave .
_Chan SS la slave select .
_SPI hoat dong tir phan ciing , vi né c6 sin thanh ghi g&i va nhin , nhin dd gid tri thi c6 cd ngit
phuc vu .
_Danh sach cac ham :

1 / Setup_spi (mode )

Setup_spi2 (mode )

_Dung thi€t 1ap giao ti€p SPI . Ham thd 2 dung v6i VDK ¢6 2 bd SPI .
_Tham s6 mode :1a cdc hiing s6 sau , c6 thé OR giita cic nhémbdi diu |

- SPI_MASTER , SPI_SLAVE, SPI_SS_DISABLED

- SPI_L_TO_H, SPI_H_TO_L

—->SPI_CLK_DIV_4,SPI_CLK_DIV_16, SPI_CLK_DIV_64 , SPI_CLK_T2
_Nhoém 1 xdc dinh VDK Ia master hay slave ,slave select
_Nhém 2 xdc dinh clock canh Ién hay xudng .
_Nhém 3 xédc dinh tan s6 xung clock , SPI_CLK_DIV_4 ngia 12 tin s6 = FOSC / 4 , tuong tng 1 chu
ky 1énh / xung .
_Ham khong trd vé tri .
_Ngoaira ,tuy VDK ma c6 thém 1 s6 tham s6 khdc , xem file * .h .

2 / Spi_read ( data )
Spi_read?2 ( data )
_data c6 thé c6 thém va 1a s6 8 bit . Him thi 2 cho bo SPI thit 2 .
_Ham trd vé gia tri 8 bit value = spi_read ()
_Ham trd vé gid tri doc bdi SPI . N&u value phit hgp SPI_read () thi data s& dugc phdt xung ngoai
va data nhan dudc s& dudc trd vé . N&u khong c6 data sin sang , spi_read () sé& ddi data .
_Ham chi dung cho SPI hardware ( SPI phin ciing ) .

3 / spi_write ( value )
Spi_write2 ( value )
_Ham khong trd vé tri . value 1a gid tri 8 bit .
_Ham nay gtti value ( 1 byte ) t6i SPI, ddng thdi tao 8 xung clock .
_ Ham chi dung cho SPI hardware ( SPI phan citng ) .

4 / spi_data_is_in ()
Spi_data_is_in2 ()
_Ham trd vé TRUE ( 1) n€u data nhin dugc ddy dd ( 8 bit ) tir SPI, trd vé false n€u chua nhan dd .
_Ham nay dung ki€m tra xem gid tri nhan vé SPI di dd 1 byte chua d€ dung ham spi_read ( ) doc
data vao bién .

23



CHUONG 7 :
MODULE PWM/CAPTURE / COMPARE

I/_TONG QUAT PHAN CUNG :

_Module nay c6 mit & hau hét ciac dong PIC 16 va PIC 18, va thudng chi c6 2 chan cho module nay
, ky hiéu 1a CCP1/ CCP2 . Cin phan biét véi module PWM chuyén dung trén PIC 18 va dsPIC von
6 6 t6i 8 chain PWMx , ciing phuc vu cho diéu ch& do rong xung nhung chuyén dung cho diéu khién
dong co AC . Mot s& PIC 14 va PIC 18 ¢6 module ECCP ciing ding module CCP nay nhung lai
chuyén dung cho diéu khién bd bi€n d8i 4p DC->DC , diing cho diéu khién dong cé DC . O day
chua dé cap dé€n ECCP . Chi dé cap CCP, va thudng chi c6 2 chan 13 CCP1 va CCP2.

_Module c6 3 chitc ndng va khi hoat dong ta chi diing dugc 1 chdc ning tng véi 1 chan . Ngoaira
né&u khong diing thi c6 thé set né thanh chan1/0 .

_Mbdi module chita 1 thanh ghi 16 bit, 1a k€t hdp ctia 2 thanh ghi 8 bit : CCPR1L(byte thap ) va
CCPR1H ( byte cao ) cia CCP1 , CCPR2L va CCPR2H cua CCP2.

_MB&i chifc ning cia CCPx déu doi hdi 1 bo d€m dé hoat dong : Capture / Compare doi hdi Timerl ,
con PWM doi hdi Timer?2 .

TABLE 8-2: INTERACTION OF TWO CCP MODULES
CCPx Mode [ CCPy Mode Interaction
Capture Capture | Same TMR1 time-base
Capture Compare | The compars should be configured for the special event trigger, which clears TMR
Compare Compare | The compars{z) gshould be configurad for the special event trigger, which clears TMR1
PWM PWM The PWMsz will have the same frequency and update rate (TMR2 interrupt)
PV Capture Morne
PWM Compare |MNone

Bédng trén ( trong datasheet PIC16F877 ) cho thdy : néu c4 2 module ding cing chiic ning Capture
thi s& diing chung bd d€m timer1 , nghia 12 moi hoat dong va diéu chinh Timerl déu dnh huéng tdi
cd 2 module . Tuong ty n€u ding cuing chifc ning PWM sé ding chung Timer2 . Con néu 1 module
12 Capture , module kia 12 Compare thi phdi lvu ¥ 13 chifc ning compare c6 thé clear Timerl , va do
d6 cling 4nh hudng chifc ning con lai . Con 2 TH cudi thi khong c6 van dé gi .

_6 ch& dd Capture : mdi khi ¢6 canh 1én clia xung vao chan CCPx thi gia tri Timerl (16 bit )s& dugc
copy vao thanh ghi CCP ( 16 bit ) .

_O ché do Compare : khi gia tri nap CCP bing gi4 tri d€m Timerl thi c4c su kién dugc chi dinh
trudc xay ra :chin CCPx dugc 1di ra mitc thap / cao / khong c6 gi nhung c6 ngit hay bién ddi AD .
_Ch& @ PWM ( pulse width modulation — diéu ch& d6 rong xung ) : xuat xung vudng biing phan
cing .

_Ban st dung ham setup_ccpX() d€ x4c dinh chifc ning mudn dung trén module CCP . tham s& cu
thé c6 thé tra trong HELP , hoic xem tirng TH cu thé dudi day .

11/ _CHE DO CAPTURE :

_Duing d€ xac dinh t6c d6 quay ctia motor . Gia st ta c6 1 thi€t bi do tdc dd quay ( cdm bién Hall )
ma mdi khi motor quay 1 vong thi thié€t bi phat 1 xung vudng ( canh 1&n rdi canh xudng hay xung
mtc 1, hay canh xudng rdi canh 1én tic 1a xung mic 0 ) . 0] day ta gid thi€t xung mifc 1 . Xung nay
din vao module capture ( c6 thé qua cdch ly an toan ) va gid thi€t ta chon ch& d6 bit canh 1én .
Nghia 12 ¢t mdi 1 canh 1én clia xung vao , gid tri cla timerl copy vao CCP . Vi motor khong phai
quay déu nén ta thudng chon sd 1an capture 12 vai chuc 1an . ( hinh nhu'1a vay 22?)
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Refer to Reference 12 for additional information

FIGURE 18: Hall Effect Rofary Interrupt Switch Tachometer,
_Viéc Capture thudng di kém 1 cdi ham ngit . C4ch thic chuong trinh hoat ddng nhu sau : xung vao
Capture sé& kich ngit , trong ham ngit ,ta 18y gid tri CCPx tinh ra dugc thdi gian cho 1 vong quay
,cong don né vao 1 bi€n d€ tinh thdi gian téng , set Timerl vé& 0, ting gi4 tri bi€n d€m vong 1én 1,
roi thodt ngit . Véi 1 dong co dang chay khodng 1200vong / phiit, tuy thudc vao tin suit cAp nhat
gid tri s6 vong quay ( d€ hién thi ra LED 7 doan hay LCD ) ban can do 1 s lugng vong nhit dinh
dé dam bdo chinh xdc , VD do 1500 vong , tifc 12 bi€n d€m phdi d&€m t6i 1500 , tinh tdng thdi gian
dé,VD1a 80s, thitdc dd dong cd= ( 1500/ 80 ) * 60 = 1125 vong / phiit .
_Hay quén module nay di néu ban diing 1 encoder d€ do toc , von phét ra téi 500-2000 xung / vong
Nghia 13 cAn chirng d6 1n ngit d€ chi do 1 vong = VDK sé& phai diing toan bd thdi gian hoat dong
dé d€m , c6 khi khong kip . Viéc chuong trinh chinh khong thé chay vi ngit cif x4y ra lién tuc goi 1a
trin , n6 sé& ching lam dudc gi ca . P€ gidi quyét , ngudi ta ding module QEI hay IC3 von chi ¢6
trén PIC 18 nhu 18F4431 .
_Capture con diing d€ do do rong xung . St dung CCP1 14y canh 1én , CCP2 14y canh xudng cia
cung 1 xung ,titc 12 2 CCP ndi nhau . 1 xung vudng di vao kich CCP1 trudc ( canh 1én ), thu dudc gid
tri timer ldc , canh xudng cda xung kich CCP2 thu dugc gid tri timer lic xuéng canh . LAy 2 gid tri
trir nhau dudce do rong xung . chi can 1 ngidt CCP2 1a dd .

II1/ CHE PO COMPARE :

_Hoat dong : khi timer1 dé€m 1én t6i khi biing gia tri ma ta trit trong CCPXx, thi chAn CCPx s& xuit ra
mtc cao / thap / hay khong c6 nhung c6 ngit .

_Ung dung : khong r5 . Ban nio biét b3 sung .

IV/ CHE PO PWM :

_Xuat chudi xung vudng , d6 rong hiéu chinh dudc dé dang . Thudng dung d€ diéu chinh dién 4p
DC . Xung ra s& dong cit 1 linh kién nhu 12 SCR, véi do rong xung xdc dinh sé taora 1 dién 4p
trung binh x4c dinh . Thay d8i d6 rong xung sé thay ddi dién dp nay , do d6 c6 thé dung diéu khién
d6ng cda DCnhd (?77) .

V/ DANH SACH HAM:
_ CCS ludn tao sdn cdc tén danh dinh C nhu 13 cdc bién trd t6i CCP1 va CCP2 14 : CCP_1 ( 16 bit)
,CCP_2 (16 bit) , CCP_1_HIGH ( byte cao cia CCP1 ), CCP_I_LOW ,CCP_2_HIGH ,
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CCP_2_LOW , ban khong cin khai bdo . Diing ludn céc tén d6 dé€ 14y tri khi ding module Cap , hay
gén tri khi dung Compare . Ban c6 thé thi'y diéu nay khi m& muc RAM symbol map quan sat phan
b6 bo nhd .
1/_ Setup_CCPx (mode ):
_Duing truéc tién d€ thi€t 1ap ch& dd hoat dong hay vo hiéu tinh ning CCP .
X=1,2,...tén chan CCP c6 trén chip .
Mode 14 1 trong cdc hiing s sau : ( cic hing s6 khdc c6 thé c6 thém trong file *. h va tuy VDK)
CCP_OFF : tit chiic ning CCP, RC sé 1a chan1/0 .
CCP_CAPTURE_RE : capture khi c6 canh 1é€n
CCP_CAPTURE_FE : capture khi c6 canh Xu6ng
CCP_CAPTURE_DIV_4 : chi capture sau khi d€m dd 4 canh 1én ( 4 xung ).
CCP_CAPTURE_DIV_16 : chi capture sau khi d&m dd 16 canh 1én ( 16 xung ).
- st dung @€ 1am dan thdi gian VDK d€ danh cho cong viéc khac thay vi cit update tirng xung .
Ché& do compare :

CCP_COMPARE_SET_ON_MATCH : Xuit xung mifc cao khi TMR1=CCPx

CCP_COMPARE_CLR_ON_MATCH : Xui't xung mitc thap khi TMR1=CCPx

CCP_COMPARE_INT : ngit khi TMR1=CCPx

CCP_COMPARE_RESET_TIMER : reset TMR1 =0 khi TMR 1=CCPx
Ché& @6 PWM :

CCP_PWM : bat ch&€ do PWM

CCP_PWM _PLUS 1 : khong rd chic ndng

CCP_PWM_PLUS_2 : khong rd chic ndng

CCP_PWM_PLUS 3 : khong rd chic ndng

2/ _ Set_CCPx_duty ( value ) :
Value : bi€n hay hiing , gi4 tri 8 hay 16 bit .
x=0,1,2...:tén chin CCPx
_Dung set duty ctia xung trong ch&é do PWM . N6 ghi 10 bit gi4 tri vao thanh ghi CCPx . N&u value
chi 1 8 bit, né dich thém 2 d€ di 10 bit nap vao CCPx .
_Tuy d6 phan gidi ma gia tri cia value khdng phai ldc nao ciing dat t6i 1023 . Do d6 , value =512
khong c¢6 nghia la duty =50 % .
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CHUONG 8 : .
LAM VIEC VOINGAT

1/ CO CHE HOAT PONG CUA NGAT :

1/ Ngitlcip:
_Trén PIC 14, 12,10 ,tdt c4 cdc ngit chi c6 1 cAp wu tién . Nghia 12 ngit nao dang dudc phuc vu thi
khong thé bi ngdt bdi 1 ngit khdc xay ra . Co ché sinh ma cho ngit ctia CCS nhu sau : nhdy dén dia
chi ngit, thudng 12 004h , sao luu thanh ghi W, STATUS , PCLATCH , FSR, va nhiéu tht v§ vin
khdc, sau d6 né mdi hdi vong xem c& ngit nao xdy ra thi nhdy d&€n ham phuc vu ngit dé . thuc
hién xong thi phuc hdi tit c4 thanh ghi trén , roi méi “RETFIE” — thodt ngit . S& chu k¥ thuc thi tir
chd ngdt d€n khi nhdy vao ham ngdt ¢d 20 chu ky 1&énh !, nhdy ra cling c& d6 .
_biéu gi xdy ra néu chuong trinh diing nhiéu ngit va khi c6 ngit thi c6 2 ngit trd 1én x3y ra dong
thoi ? Nghia 1 : 2 ngdt x4y ra cung ldc , hay khi ngdt A kich hoat va CCS dang luu céc thanh ghi (
chua tdi hdi vong cd ngit ) thi ngit B xdy ra , di nhién ngit B khong thé kich vector ngit nhay t6i
004h vi bit cho phép ngit toan cuc ( GIE ) bi khéa ty dong khi c¢6 ngdt , chi ¢6 ¢ ngidt B bat ma thoi.
Sau khi luu cdc thanh ghi , chuong trinh ki€m tra cd ngit , rd rang 1 néu bit ndo dugc ki€m tra trudc
thi phuc vu trudc , dit né x4y ra sau . P& tranh phuc vu khong ding chd , ban ding #priority dé xdc
dinh vu tién ngit ( xem phan chi thi tién x¥ 1y ) . Ngit vu tién nhi't s& ludn dugc hdi vong trude .Sau
khi xdc dinh ¢d ngit can phuc vu , n6 sé& thuc thi hAm ngit tuong ng .Xong thi xod cd ngit d6 va
thodt ngdt . Phuc vu ngit nao xong thi chi xod ¢& ngit d6 .N&u A wu tién hon B thi sau khi lam A ,
chuong trinh xo0d ¢6 ngit A , nhung ¢ B khong xo4 ( vi diu ¢6 phuc vu ), nén khi thodt ra ngit A,
n6 sé lai ngit ti€p ( vi cd B da bat ), lai hdi vong cd ngit tir diu : n€u ¢ A chua bat thi xét B, ldc
nay B bat nén phuc vu B, xong thi xo4 cd B va thodt ngit .
_Mot chuong trinh duing nhiéu ngit phai luu ¥ di€u nay , tranh trudng hop : ngit x4y ra lién tuc (trin
ngit), 1 ngdt bi dip tng tré , ngdt khong ding, . . .

2/ Ngit2cap:
_Chi c6 trén PIC 18 ( va dsPIC ) . C6 2 khdi niém : ngit vu tién thdp (low priority) va ngit vu tién
cao (high priority ) . 2 vector thuc thi ngit tuong ng thudng 12 0008h (high) va 0018h ( low ) . Mot
ngit thap dang dugc phuc vu s& bi ngung va phuc vu ngit cao § 0008h néu ngit cao x4y ra . Ngudc
lai , ngdt cao dang x4y ra thi khong bao gid bi ngit bdi ngit thap .
_N&u vi€t him ngit binh thudng , khong ddi héi uu tién gi thi CCS sinh ma dé tit cd ham ngit déu
12 ngdt vu tién cao . Quy trinh thyc hién ngit s& nhu ngdt 1 cAp trén . #priority vin dudc ding . S&
chu ky thuc thi tir 0008h dé€n khi nhdy vao thuc thi ham ngidt khodng 30 chu ky , xong ham ngit t6i
khi k€t thic ngit cling mat khodng 30 chu ky 1énh .
_Dé& st dung ngit 2 cAp, khai bdo #device phdi c6 high_ints=true . Va ham ngit ndo mudn vu tién
cao thi thém FAST theo sau chi thi tién x{r 1y ham d6 . Luu y : chi ¢6 duy nhat | ngit dugc vu tién
cao, day cé6 1€ 1a han ché& ctia CCS , do cédch thdc sinh ma .
VD : #int_timerl FAST

Void xu_ly ()

{...
}

_Cd ché€ sinh ma nhu sau : c¢6 ngit thiap thi nhady tdi 0018h , sao luu W, STATUS , FSR0/1/2 ,. . . rbi
mdi hdi vong cd ngit thap . chay xong ham ngit thi phuc hdi tit cd va “RETFIE 0 “ . Riéng ngit
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cao khong sinh ma sao luu gi cA ma nhdy thing vio ham ngit chay ludn . Vay thi trat 14t rdi ? Ma
chay sai chdang ?

_Thuc ra khong phdi vay . PIC 18 va dsPIC c6 co ché luu siéu tdc 12 FAST STACK REGISTER

( xem datasheet k§ nhé ) . Khi x4y ra ngit bAtky , W, S, BSR tr dong Ivu vao thanh ghi trén , PC
counter Iuu vao stack . xong ngit thi pop ra . Van dé€ § chd : khi ngit thip xdy ra, FAST STACK
REGISTER ty dong luu W ,S , BSR , PC -> stack . Trong khi thyc hi€n ham phuc vu ngdt thi trudng
hdp W, S, BSR thay ddi 1a c¢6 thé ( vi vady m&i sao luu chit ) . nhung néu x4y ra ngit cao vao thdi
di€m d6 ? FAST STACK REGISTER sé& bi ghi @& = mét data . Do d6 , cd ché sinh mi ctia CCS cin
phai luén ding , nghia 1a : ludn ty sao luu riéng W ,S , BSR, va cdc thanh ghi FSR ntta , khi thyc thi
ngit thap . Con ngit cao khi chay xong s& “RETFIE 1 “ — ty dong phuc hdi W, S, BSR tir FAST
STACK REGISTER . C6 2 trudng hop : 1 14 chi c6 ngit cao , thi khong c6 van dé gi . 2 1a ngit cao
ngit 1 ngdt thip dang chay . Phin tich s& thiy ring cho du bi ngit trong khi dang sao luu ,hay chua
kip sao luu , hay da sao luu vao cdc bi€n riéng rdi , cudi ciing chuong trinh ciing quay ra ding dia chi
ban dau vdi cdc thanh ghi W, S, BSR nhu cii .

_Tuan thi nguyén tic ngédt cao thyc thi tic thdi nén CCS chi cho 1 ngdt cao duy nhat bat ky hoat
dong , nén khong sinh ma hdi vong , sao Ivu thém gi ci . né€u ban mudn c6 nhiéu ngit vu tién cao ,
thi phdi ty vi€t ma riéng thoi ( khi cé ngit cao thi hdi vong cdc ¢S ngit, dung 1énh ORG chi€m doan
mai tir 0008h trd di dé vi€t ma xi 1y riéng , trong chuong trinh khong dudc viét bAt ky haim ngit nio
ké ca ngit thAip ma chi vi€t hAm binh thudng , . . . néi chung Ia tu x& Iy hét moi vin dé ngit , phitc
tap 1dm ddy).

I1/ KHAI BAO NGAT :

_Mbi dong VDK c6 s6 lugng ngdt khac nhau : PIC 14 ¢6 14 ngdt, PIC 18 ¢6 35 ngit .

_Mu6n bi€t CCS hd trg nhitng ngit nao cho VDK ctia ban , mé file *.h tuong ng , § cudi file 1a
danh sdch cdc ngdt ma CCS hd trg n6 . Cach khac la vao CCS -> View -> Valid interrupts , chon
VDK muén xem , né s& hién thi danh sach ngit c6 thé c6 cho VDK d6 .

_Sau day 1a danh sdch 1 s6 ngdt véi chifc ning tuong Gng :

#INT_GLOBAL : ngdt chung , nghia 12 khi ¢6 ngit xdy ra , ham theo sau chi thi nay dudc thuc
thi , ban s& khong dudc khai bdo thém chi thi ngit ndo khic khi st dung chi thi nay . CCS khdng sinh
bat ky ma luu ndo , ham ngit bit ddu ngay tai vector ngit . N&u bat nhiéu cd cho phép ngit , c6 thé
ban s& phai héi vong d€ xdc dinh ngit nio . Dung chi thi nay tuong duong viét ham ngit 1 cich thi
cong ma thoi, nhu 12 vi€t ham ngdt véi ASM vay .

#INT_AD : chuyén d6i A /D di hoan ti't, thudng thi khong nén ding
#INT_ADOF : I don’t know

#INT_BUSCOL : xung dot bus

#INT_BUTTON : nit nhan ( khong biét hoat dong thé nao )
#INT_CCP1 : ¢6 Capture hay compare trén CCP1
#INT_CCP2 : ¢6 Capture hay compare trén CCP2
#INT_COMP : ki€m tra bing nhau trén Comparator
#INT_EEPROM : hoan thanh ghi EEPROM

#INT_EXT : ngdt ngoai

#INT_EXTI1 : ngdt ngoai 1

#INT_EXT2 : ngdt ngoai 2

#INT _I12C : c6 hoat dong I 2C

#INT_LCD : ¢6 hoat dong LCD

#INT_LOWVOLT : phét hién 4p thap

#INT_PSP : ¢6 data vao cf;ng Parallel slave
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#INT_RB : bat ky thay ddi nao trén chin B4 dé€n B7

#INT_RC : bat ky thay ddi nao trén chin C4 dén C7
#INT_RDA : data nhan tir RS 232 sdn sang
#INT_RTCC :tran Timer O

#INT_SSP : ¢6 hoat dong SPI hay I 2C
#INT_TBE : bd dém chuyén RS 232 trong
#INT_TIMERO : mOt tén khéc ctia #INT_RTCC
#INT TIMERI1 : tran Timer 1

#INT TIMER?2 :tran Timer 2

#INT_TIMER3 : tran Timer 3

#INT_TIMERS . tran Timer 5

#INT_OSCF :16i OSC

#INT_PWMTB : ngit cud PWM time base
#INT_IC3DR : ngit ddi huéng ( direct ) cia IC 3
#INT_IC2QEI : ngit ctia QEI

#INT_ICI - ngdtIC 1

_Ham di kém phuc vu ngit khong can tham s& vi khdng c6 tic dung .

_Stt dung NOCLEAR sau #int_xxx d€ CCS khong xo4 c& ngit clia ham d6 .

_Pé& cho phép ngit d6 hoat dong phdi diing 1énh enable_interrupts (int_xxxx) va enable_interrupts (
global ) .

_Kho4 FAST theo sau #int_xxxx d€ cho ngit d6 13 wu tién cao , chi dugc 1 ngit thoi, chi c6 & PIC
18 va dsPIC .

VD : #int_timer0 FAST NOCLEAR

II1/CAC HAM THIET LAP HOAT PONG NGAT :
1 / enable_interrupts ( level )
_level 12 tén c4c ngit dd cho & trén hay 134 GLOBAL d€ cho phép ngit  cip toan cuc .
_Moi ngit cia VDK déu c6 1 bit cd ngit, 1 bit cho phép ngit . Khi ¢6 ngit thi bit cd ngit bi set =1,
nhung ngit c6 hoat dong dugc hay khong tuy thudc bit cho phép ngit . enable_interrupts (int_xxx )
s& bat bit cho phép ngit . Nhung tit ci cdc ngit déu khong thé thyc thi néu bit cho phép ngit toan
cuc =0, enable_interrupts( global ) s€ bat bit nay .
VD : @€ cho phép ngit timer0 va timerl hoat dong:
enable_interrupts (int_timer0);
enable_interrupts (int_timerl ) ;
enable_interrupts ( global ); // chi cAn diing 1 14n trir phi mudn c6 thay ddi dic biét

2 / disable_interrupts ( level )
_level gidng nhu trén .
_Ham nay vo hiéu 1 ngit bing c4ch set bit cho phép ngidt=0 .
_disable_interrupts ( global ) set bit cho phép ngit toan cuc =0 , cAm t4t c4 cdc ngit .
_Khong diang ham nay trong ham phuc vu ngdt vi khong ¢6 tdc dung , ¢S ngdt ludn bi xod ty dong .

3 / clear_interupt ( level )

_level khong c6 GLOBAL .
_Ham nay xo04 cd ngit cia ngit dugc chi dinh bdi level .
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4 / ext_int_edge ( source , edge )
_Ham nay thi€t 14p ngudn ngit ngoai EXTx 1a canh 1én hay canh xuéng .
_source : ngudn ngit . Trén PIC 18 ¢6 3 ngudn ngit trén 3 chin EXTO , EXT1 , EXT2 ting v6i
source =0,1,2.Cé4c PIC khic chicd 1 ngu6n EXT nén source =0 .
_edge : chon canh kich ngit, edge = L_TO_H néu chon canh 1én ( tif mtc thdp chuyén lén mic
cao ) hay H_TO_L né&u chon canh xuéng .

IV / CAC CHUONG TRINH VD VE NGAT :

1/_#INT_RB:
_Sau diy 1a 1 chuong trinh dién hinh vé st dung ngit khi c6 su thay d6i trén chan B4-B7 .
_MBb t4 : mdi khi nhan nit bat ky trén B4-B7 , s& kich ngdt RB , ham phuc vu ngit ¢c6 tén RB_LED
dudc thyc thi , hAm nay don gidn 1a xudt ra LED & vi tri twdng ¢ng nhung trén portD tir D4 — D7 .
_VDK la 16F877 .
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#include < 16F877.h >
#device PIC16F877 *=16
#use delay (clock = 20000000 ) //thém khai bdo nay n€u ctrinh c¢6 ding ham delay,0SC=20 Mhz

#byte portb = 0x06 //tao tén danh dinh portb thay thé& dia chi portB 12 06h

#byte portd = 0x08 /ltao tén danh dinh portd thay th€ dia chi portD la 08h

#INT_RB

Void RB_LED () // ham phuc vu ngit

{

portd=portb;

}

void main ()

{ set_tris_b ( 0xFO ) ; /l portB = 11110000 , B4-B7 la ngd vao, BO-B3 1a ngo ra
set_tris_d ( 0x00) ; /I portD = 00000000 , DO-D7 déu la ngod ra
enable_interrupts (INT_RB ) ; // cho phép ngit RB

enable_interrupts ( GLOBAL );  // cho phép ngit todn cuc
// do chuong trinh khdng 1am gi khdc ngoai viéc chd ngit nén vong while nay trong khong
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while( true )
{ /lc6 thé thém ma x&¥ 1y & day . ..

}

} //main
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