Chuong II: Lap Trinh Cho PIC Dung PIC C Compiler

Chwong IT: LAP TRINH CHO PIC DUNG C
COMPILER

I. GIOI THIEU PIC C COMPILER:
1. Giéi Thiéu PIC C Compiler:

PIC C compiler la ngdén ngtr 1ap trinh cap cao cho PIC duoc viét trén nén C. chuwong trinh
viét trén PIC C tuan thi theo cdu tric ciia ngdn ngtr lap trinh C. Trinh bién dich cua PIC C
compiler s& chuyén chuwong trinh theo chuin ctia C thanh dang chuong trinh theo md Hexa
(file.hex) dé nap vao bd nhé ciia PIC. Qua trinh chuyén doi dugc minh hoa nhu hinh 2.1.
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Hinh 2.1 Qua trinh 1ap trinh, bién dich va nap cho PIC

PIC C compiler gdm c6 3 phan riéng biét 1a PCB, PCM va PCH. PCB dung cho ho MCU
v6i bd Iénh 12 bit, PCM dung cho ho MCU vai bd 1énh 14 bit va PCH dung cho ho MCU véi bd
1énh 16 va 18 bit. Mdi phan khac nhau trong PIC C compiler chi dung dugc cho ho MCU twong
g ma khong cho phép dung chung (Vi du khong thé dung PCM hoic PCH cho ho MCU 12 bit
dugce ma chi c6 thé dung PCB cho MCU 12 bit).

2. Cai Pat Va Sir Dung PIC C Compiler:
a. Cai dat PIC C compiler:

Dé cai dit PIC C compiler, ban phai c6 dia CD chua software PCW. Phan mém nay c6 thé
download trén mang & dia chi . Khi c6 dia CD software, vié¢c cai dat PIC C compiler dugc thuc
hién theo cac budc sau:

- Tu Start menu -> chon run -> chon browse -> chon thu muc PCW -> chon setupPCW -> click
OK. Khi d6 xuit hién cira s6 welcome.

- Trén ctra sb Welcome, click chudt vao nit Next, sau khi click Next, cira s6 Software License
Agreement s& xuat hién, click nat nhin Yes.

- Trong cua s6 Readme information, click nat nhan Next.

Trang 50



Chuong II: Lap Trinh Cho PIC Dung PIC C Compiler

- Sau khi click Next trong ctura s6 Readme information, ctia s6 Choose Destination Location sé&
xuat hién. Thu muc mic nhién dé cai dat PIC C compiler 13 c:\Program files\PICC. Ta c6 thé thay
ddi thu muc cai dit PCW bﬁng cach chon nut Browse va chi duong dan t6i thuy muc hoic b dia
can cai dat, néu mudn dé & thu muc mic nhién, click nat nhan Next dé tiép tuc cai dat.
- Trong cua s6 Select Program Folder, click nut nhan Next.
- Click nit nhan Next tong cira s6 Start Copying Files sau d6 chd cho qua trinh setup thyc hién.
- Trong ctra sb Select Files .crg, nhip vao tén file pcb.crg, pem.crg hodc pch.crg néu mudn dung
PIC C compiler cho MCU 12 bit, MCU 14 bit hay MCU 16, 18 bit sau d6 click nut OK.
- Click nut Finish d€ hoan tat viéc cai dat.
b. S dung PIC C compiler:

Sau khi cai dit xong PIC C compiler, trén Desktop ciia window s& xuat hién biéu twong
ctia PIC C compiler. Double Click vao biéu tuong ctua PIC C compiler dé chay chwong trinh khi
d6 cira s6 chuong trinh cta PIC C compiler s& xuat hién nhu sau:

EEX

File Project Edit Options Compile Yiew Tools Help

L

Micrachip 14 bit

Cira so chon loai MCU

Trong ctra s6 chuong trinh cira PIC C compiler gfim c6 céac thuc don (Menu): File, Project,
Edit, Options, Compile, View, Tools va qup. Chi tiét vé€ cac thuc don nhu sau:
- File (tép): File 1a thyc don quan 1y tép gom céac thuc don nhu hinh

ci PCW l=1E3

File Project Edit Options Compile  Yiew  Tools  Help

-’D T " . —

- ipldbit | CH = ¥ L

[& Open Chl+D | tald _— $ E ﬂ

n Save Chrl+5

b save as ittt it iitiidiiiidiiidiLitid i
EX 8SPIN.C

%Savep'" ] am shows how to use the pins on a PIC12C588

B Clase Shift+F11 Egr general I/0. When run, the program wil

H close ai e LEDS. If you hold down the push button,

o |1 reverse its direction. b

F‘rlnt »

E Printer Setup o \proaram files\piccexamplesiex_gpin.c ex_Spin

+ New: Tao file.c mdi

+ Open: M6 mot file.c da co, dugc luu trir trong dia.
+ Save: Luu file.c vao dia.

+ Save As: Luu trir file.c vao dia cting véi tén khéc.
+ Save All: Luu trit tat ca cac file dugc mé vao dia.
+ Close: Bong file hi¢n hanh.

+ Close All: Pong tit ca céc file.

+ Print: In file hién hanh.
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- Project (Dw _dn): 1La thuc don quan 1y du &n (mdt chuong trinh rng dung). Thuc don Project
gom cac thuc don nhu hinh

File | Project Edit Options  Compile  View  Tools  Help

oy TIN5 pic wizard & o

£ Open 43 Manual
kam. %"
"B iles\PICChtam.h" -
% Find text in project
i EE Include Dirs. ..
1 test,PIT
2 default. pit AHALDGS) ;
3 ex_Bpin.c  DIV_2); “
! 4 ex_fpin.PIT »
5 thu.pit - filestpiccitam,c Earn
== 6 phuong.pjt

g Close Project

+ New: Tao mdt du 4n mé&i. Dy 4n méi c6 thé duoc tao mot cach tha cong hodc tao ty dong thong
qua PIC Wizard. Néu chon phuong thirc thu cong thi chi c6 file.pjt duoc tao dé giir thong tin co
ban cta du 4n va mot file.c mic dinh trudc hoic mdt file.c rdng duoc tao dé soan thao chuong
trinh. Néu tao du an thong qua PIC Wizard, thi nguoi sir dung co thé x4c dinh tham sb cua du an
va khi hoan tét thi cac file.c, file.h va file.pjt duoc tao. Ma ngudn chudn va cac hang sd dugce sinh
ra dua trén tham sb cua dy an. Viéc chon lya cac tham sd cho du 4n méi duoc thuc hién trén mau
dugc PIC C compiler dé nghi, trong mau gdm céc chon lwa nhu dic tinh cia duong vao ra theo
chuin RS232, I°C, chon lya timer, chon Iya ADC, sir dung nga“'lt, céc driver can thiét va tén cua tat
ca cac chan cuia MCU. Sau khi hoan tat viéc chon lya cic tham sb cho du 4n thi file.c va file.h s&
tao ra v4i #defines, #include va mot sb 1énh ban dau can thiét cho du an. bay 1a cach nhanh nhét
dé tao mot dya an moi.

+ Open: M& mot file.pjt da co6 trong dia.

+ Open All: Mo mot file.pjt va tat ca cac file dung trong dy 4n.

+ Find text in project: Tim kiém mot tir hay mot ky ty trong duy 4n.

+ Include Dirs...: Cho phép xé&c dinh cac thu muc dugc dung dé tim kiém céc file include cho dy
an. Thong tin nay dugc luu vao file.pjt.

+ Close Project: Pong tat ca céac file trong du 4n.

- Edit: Thyc don Edit gdn cac thanh phan nhu hinh.
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File Projeck | Editc Options  Compile  Wiew  Tools  Help

e e E Zopy From File
E: Paste ko File

~ 7 Undo Chrl+-2 —
D= H =Sk & g
tam.c | Cut Shift+Del
Winclud B Copy S B tam.h”
[l Paste Shift+Ins

Lam

setu
@4 Find Chr+F
setu I
< | B Replace Chrl+R,
PP oNext Fa E
151 @ Find Matching + ar ) F4 oot
a1 Toagle Bookmark ¥
Gaota Boakmark, »
IC> Mesct Window Chrl+M
<}3" Presvious \Window Ckrl+P

Céc thanh phan trong thyc don Edit ¢6 chirc ning tuong tu nhu trong cac trinh (mg dung

trén moi truong window quen thudc nhu word, excel ...

- Option: Thuc don Option gdm céc thanh phan nhu hinh.

File Project Edit | Options Compile  View  Tools  Help

o ¥ 1t B«

Real Tabs
= —_
?:El = % g Tah Size =
bam.c l v Auto Indent
#tinclude "C  ‘WordStar keys S\ tan
Editar Font,..
: : Synkax Highlighti
void maing) ¥ 777 TINIGTENG
Editar Colars 3

setup_ad  Recal Open Files 3
5 E'_t_l.l p__EII[I Toolbar...
£ (|

-h"

= File Formats. .. :
111 Global Defines. .. gr-c

Larn

Debugger/Programer . .
Include Dirs. ..

Trong thuc don Option c6 4 thanh phan can

quen thudc. 7
+ File Format: Cho phép chon lya ki€u dinh dang cua

dang cho file xuét ra sau khi bién dich.
Cutra s0 File Format c6 dang nhu sau:

‘ luu y 1a: File Formats, Global Defines,
Debugger/Programer va Include Dirs. Cac thanh phan khac thi tuong tu nhu céc trinh rng dung

file xuat. Khi chon Option->File Format,
ctra sO File Format s& xuat hi¢n. Trong cua s6 File Format c¢6 cac chon lya dé€ chon kiéu dinh
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File Formats @

Debug File Object File Object Ext:
" Mone f» SEBitHE=
¢ Standard .COD ¢ 1B Bit HEX a2
" ATD MAP " Binary
{+ Expanded COD List Ext:
List_farrnat LST
{* Simple
Error File " Standard
(" Standard  0ld u g;‘zfch
= Ornginal " Sumbolic Files
Vx| [%Cocd]| 7o

Debug File: File g& ri chuong trinh chat trén MPLAB. Chon Standard.COD néu muén chay g&
roi chuong trinh, chon None néu khéng can chay g& rdi.
Error File: Xuat ra file 15i khi chuong trinh c6 16i trong qua trinh bién dich. Chon Standard cho
cdc MCU chuén hién hanh cua Microchip, chon Original cho cac MCU thé hé trudc cua
Microchip.
List Format:Chon Simple cho dinh dang co ban véi ma C va ASM. Chon Standard dé dinh dang
chuan MPASM vé&i m3 may. Chon Old cho dinh dang MPASM thé hé trudc. Chon Symbolic dé
dinh dang gdm ma C trong ASSEMBLY.
Object File: Chon kiéu cho file.hex, Chon 8 bit HEX cho file hex intel 8 bit va chon 16 HEX cho
file hex intel 16 bit.

Sau khi da chon lya kiéu dinh dang file xuit ra sau khi bién dich, click OK.
+ Global Defines: Cho phép dat #define dé sir dung cho bién dich chuong trinh. Pidu nay twong
tu nhu viée khai bao #define ¢ dau chuong trinh.
+ Debug/Programer: Cho phép xac dinh thiét bi 1ap trinh duoc sir dung khi chon Iya cong cu lap
trinh cho chip.
+ Include Dirs: Tuong tu nhu trong thuc don Project.
- Compiler: Bién dich du an hién hanh.
- View: Thyuc don view gdm cdc thanh phan nhu hinh

File Project Edit Options  Compile | Wiew Tools  Help

Y@ B g [Moochpapr = MLt Lt &

- 03¢ Symbal Map
tarn.c | 16/877.h | C/ASM | B Cal Tree

frinclude “C:\Program Fi |4 o v z

@ Data Sheet
void main() { "2, Walid Fuses

Eé} Yalid Interrupts
setup_adc_ports{HO_A

setup_adc{ADC_CLOCK_ gy Binary File hal
L4 &9 “00 Debug File >

1:1 c:\program files\piccitam. o kam

+ C/ASM List: Mé file.Ist & ché do chi doc, file nay phai dugc bién dich trudce tu file.c. Khi duogc
md, file nay sé trinh bay theo dang vira ¢6 ma C vira c6 ma Assembly.
Vi du File.lst

............... delay ms(3);
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0F2: MOVLW 05

OF3: MOVWF 08

OF4: DESCZ 08,F

OF5: GOTO 0F4

................ while input(pin_0));

OF6: BSF 0B,3

+ Symbol Map: M¢ file dang md ASM & ché d6 chi doc. File ndy phai dugc bién dich tir file.c.
File nay cho biét dia chi cua cac thanh ghi str dung trong chuong trinh.

+ Binary file: Mo file nhi phan ¢ ché dd chi doc, File nay dugc hién thi & md HEX va ma ASCIL
- Tool: Thuc don Tool quan 1y mot s6 cong cu dic biét. Cac thanh phan trong thuc don tool nhu

hinh.
¢/ PCW FBEX

File Project Edit  Options  Compile  Wiew | Tools Help

‘v @ g | Mirochip 14kt v € Device Editor E o]

I}é Device Selectar
tam.c | 166877k | CA&sM | Spmbals | asmauty % File Compare

#include “C:%ZProgram Filesh| ' Lumeric Converter .

& Serial Port Monitor
E—NE Disassembler
@ Extract Cal Data

setup_adc_ports{ND_ANALOI &, Frogram Chip
setup_adc{ADC_CLOCK_DIV_ & rp ap w

< Internet 3 >

void main{) £

31 c:program filesipiccltam.c kam
Trong thuc don tool chi c6 mdt cong cu khé dac bi¢t ma nguodi st dung MCU can luu y la
cong cy disassembler, cong cu nay cho phép dich nguoc file.bin hoic file.hex thanh file theo kiéu
ma ASM.
- Help: thuc don tro gitp, trong thuc don nay chira phan hudng din st dung PIC C compiler
dudi dang HYML.
c. Lap Trinh Cho MCU Cua Microchip Dung PIC C Compiler:
Céc budc dé lap trinh cho MCU PIC dung PIC C compiler:
- Chay PIC C Compiler bang cach double click vao biéu tugng ciia phan mém.
- Trén Menu Bar cua ph?m mém, chon Project -> New -> PIC Wizard dé tao du an méi hodc
chon Project — Open dé mé dy an trong da luu trong dia.
- Néu 12 du 4n méi thi sau khi chon PIC Wizard, dat tén cho du 4n va click SAVE.
- Sau khi click SAVE, cuta sb cho phép chon thong s6 cho du 4n theo mau hién ra, chon céc
thong sb can thiét cho dy an va click OK.
- Sau khi click OK, ctra s6 soan thao chuong trinh theo ma C xuét hién, viét mi theo giai thuat dé
thuc hién dyu an. Chon File save all dé luu trit cac file trong du an vao dia cung.
- Sau khi viét mi xong, chon Compiler -> compiler dé bién dich chuong trinh thanh file.hex. Néu
chuong trinh khong c6 16i thi file.hex duoc tao ra con nguoc lai thi stra 16i chuon gtrinh 1oi bién
dich Iai.
- Sau khi tao duoc file.hex, dung chwong trinh PIC downloader dé nap chuong trinh vao bd nhé
FLASH cua MCU.
3. Viét Chwong Trinh (M Nguon) Cho PIC Trén PIC C Compiler:
Chuong trinh duge viét trén PIC C compiler gdbm 4 phéan tir chinh, Trong mdi phan tir s&
bao gdm nhiéu chi tiét dé tao nén chuong trinh. C4u triic chuong trinh nhu sau:
- Phén _ghi chii: O phan ghi chi, nguoi 1ap trinh s& ghi nhiing chu thich can thiét cho chuong
trinh. Phan chu thich duoc bit dau tir dau // hodc /* cho ti cudi hang. Khi bién dich, trinh bién
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dich s& bo qua phan ghi chi. Phan ghi cha c6 thé xuat hién bat ctr chd ndo trong chuong trinh
tham chi c6 thé dat ngay sau hang ma 1énh dé chu thich cho hang lénh.
Vi du:
// Pay 1a phan ghi cht cua chuong trinh
/* nhitng ghi chl ndy s€ khong anh hudng gi to1 chuong trinh khi bién dich.
- Chi dinh cdc tién xiv Ij: Phan nay sé& chi dinh cic tién xur 1y duoc sir dung khi bién dich. Cac
tién xir Iy duoc bat dau bang dau #.
Vi du: khai béo céc tién xir 1y, chi tiét vé ting tién xir 1y s& duoc trinh bay chi tiét sau.
#include // Chi dinh tién xur 1y include
# device

- Dinh nghia cdc dir ligu: Day 13 phan khai bao hing, khai bao bién va kiéu dir liéu sir dung
trong chuong trinh.

Vi du:

int a,b,c,d; / Khai bao bién a,b,c,d kiéu nguyén

- Dinh nghia cac ham: Pinh nghia cac ham (Function) dugc dung dé thuc hién giai thuat cua
chuong trinh. Ham ¢6 ciu triic nhu sau:

Tén ham (Cac ddi sb ctia ham)

{ 7

Céc phat bieu

}

Trong d6 Tén ham dugc dit tuy v ciia ngudi viét chuong trinh. Cac d6i sé ciia ham 1a cac
thong sb dung dé trao d6i dir liéu ciia ham, ddi s6 c6 thé 1a rong néu ham khéng trao ddi dir lidu
hodc ¢6 thé co nhiéu dbi sd, cac dbi sb phan cach nhau bﬁng dau ¢,

Vi du:
void Icd putc(char ¢ ) // Binh nghia ham

{

} . ,

Dudi day trinh bay mét chuong trinh mau d€ minh hoa cau trac cia chuong trinh.
// Phan khai bao chi dinh tién xir 1y

#if defined( PCB__ ) // Khai bdo tién

#include <16¢56.h>

#fuses HS, NOWDT,NOPROTECT

#Huse delay(clock=20000000)

Huse rs232(baud=9600, xmit=PIN A3, rcv=PIN A2) // Jumpers: 11to 17, 12 to 18
#elif defined(  PCM )

#include <16c74.h>

#uses HS, NOWDT,NOPROTECT

Huse delay(clock=20000000)

#Huse rs232(baud=9600, xmit=PIN _C6, rcv=PIN C7) // Jumpers: 8 to 11, 7 to 12
#elif defined(  PCH )

#include <18c452.h>

#fuses HS, NOPROTECT

#Huse delay(clock=20000000)

Huse rs232(baud=9600, xmit=PIN _C6, rcv=PIN C7) // Jumpers: 8to 11, 7 to 12
#endif

#include <ltc1298.c>

// Két thiic phan khai bao tién chi dinh tién xir 1y.
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// Phan khai bao bién, hang va kiéu dir liéu

int a,b,c,d;

char *h;

struct data_record {

byte a [2];

byte b : 2; /*2 bits */

byte c : 3; /*3 bits*/

intd;}

// Két thiac khai bao hang, bién va kiéu dit liéu
// Bat dau phan dinh nghia cac ham.

void display data( long int data ) // Khai bdo ham hién thi data
{ // Tir khéa bdt dau chwong trinh
char volt_string[6]; // Khai bdo bién
convert_to volts( data, volt_string ); // Phdt biéu
printf(volt _string); // Phat biéu
printf(" (%41X)",data); // Phdt biéu
} // tir khod két thiic ham
main() // Dinh nghia ham
{ // Tir khéa bdt dau chwong trinh
long int value; // Khai bdo bién
adc_init(); // Phat biéu goi ham
printf("Sampling:\r\n"); // Phat biéu
do // Phat biéu
{ // Tir khéa bat dau nhém phat biéu
delay ms(1000); // Phat biéu
value = read analog(0), // Phat biéu goi ham
printf("\n\rCh0: "); // Phdt biéu
display data( value ); // Phat biéu goi ham
value = read analog(1),; // Phat biéu goi ham
printf(" Chl:"); // Phdt biéu
display data( value ), // Phat biéu goi ham
}
while (TRUE),
b

a. Cic Iénh tién xii Iy:

Tién xir Iy gdm 55 1énh chi tiét nhu sau:
#DEFINE ID STRING.
#ELSE.

#ENDIF.

#ERROR.

#IF expr.

#IFDEF id.

#INCLUDE "FILENAME" .
#INCLUDE <FILENAME> .
#LIST.

#NOLIST.

#PRAGMA cmd.

#UNDEF id.

#INLINE
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#INT_DEFAULT
#INT_GLOBAL
#INT _Xxxx
#SEPARATE
__DATE__
__ DEVICE__
__FILE__
__LINE__
__PCB__
__PCM__
__PCH__
__TIME__
#DEVICE CHIP
#ID NUMBER
#ID "filename"
#ID CHECKSUM
#FUSES options
#SERIALIZE
#TYPE type=type
#USE DELAY CLOCK
#USE FAST_IO
#USE FIXED_IO
#USE 12C
#USE RS232
#USE STANDARD_IO
#ASM
#BIT id=const.const
#BIT id=id.const
#BYTE id=const
#BYTE id=id
#LOCATE id=const
#ENDASM
#RESERVE
#ROM
#ZERO_RAM
#BUILD
#FILL_ROM
#CASE
#OPT n
#PRIORITY
#ORG
#IGNORE_WARNINGS
- #4SM va #ENDASM: Pay 1a cip 1énh di kém v6i nhau dé cho phép chén doan mi dang
assembly vao chuong trinh.
Cu phap cua cap 1€nh nay nhu sau:
#asm
ma assembly
# endasm
Vi du sau minh hoa céach st dung cdp 1€nh trén vao chuong trinh.
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int find_parity (int data)

{
int count;
Hasm //Khai bdo bat dau doan ma assembly
movlw 0x8
movwf count
movilw 0
loop: xorwfdata,w
rrf data,f
decfsz count,f
goto loop
movwf return_
#endasm // khai bdo két thiic doan ma assembly
b
- #BIT:
+ Cu phap:
#bit id =x.y

id 1a tén hop 16 trong C, x 12 hiang s hodc bién trong C, y 1 hing sb tir 0 -7
+ Muc dich:
Tao mot bién méi (1 bit) trong C va dat né vao trong bd nhd tai byte x, bit y. Lénh nay
thuong dugce st dung dé truy xuat truc tiép tir C toi mot bit trong thanh ghi chtc nang dic biét.
Vi du: vi du dudi day minh hoa cach strii dung 1énh #bit.
#bit TOIF = Oxb.2

TOIF = 0; // Clear Timer 0 interrupt flag
int result;

#bit result odd = result.0

if (result _odd)
- # BUILD:
+ Cu phap:

#build(segment =address)

#build(segment = address,segment = address)

#build(segment =start.end)

#build(segment = start. end, segment = start: end)
Trong do: segment 1a mot doan by nhd tiép theo ma da duoc an dinh vj tri (BO nho Reset, ngz“'lt).
Address 1a dja chi ctia bd nhd ROM trong MCU, start va end dugc str dung dé xac dinh dia chi
dau va cudi cua vung nhé duge dung.
+ Muc dich:

Dbi voi cac MCU PIC18XXX dung bd nhd ngoai hodc cac MCU PIC 18XXX khong c6
b nhd ROM bén trong, 1énh nay cho phép bién dich tryc tiép dé str dung bd nhd ROM.
Vi du: vi du dudi day minh hoa cach str dung 1énh #build.
#build(memory=0x20000:0x2FFFF) //dn dinh khéong gian nhé.
#build(reset=0x200,interrupt=0x208)  //dn dinh vi tri dau ciia cdc vector ngdt va reset
#build(reset=0x200:0x207, interrupt=0x208:0x2ff) //dn dinh gi6i han khéng gian cia cdc

// vector ngdt va reset

- #BYTE:
+ Cu phap:

#byte 1d =x
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Trong d6: id 13 tén hop 18 trong C, x 1a mot bién trong C hodc 14 hang sb.

+ Muc dich: Néu id da dugc xac dinh nhu mot bién hop 18 trong C thi 1énh nay s& dit bién C vao
trong bo nhé tai dia chi x, bién C nay khong dugc thay doi khac véi dinh nghia ban dau. Néu id 1a
bién chtr biét thi mot bién C méi s& duoc tao va dit vao bd nhé tao dia chi x.

Vi du: vi du dudi day minh hoa cach str dung 1énh #byte.

#byte status = 3

#byte b_port = 6

struct {

shortintr_w;

shortint c_d;

int unused : 2;

intdata : 4; } a_port;

#byte a_port =5

a portc d=1;
- #DEFINE:
+ Cu phap:
#define 1d text hoac #define i1d(x,y...) text
Trong d6: id 13 mét dinh nghia tién xir 1y. text 1a doan vin ban bat ky. x,y 12 mot dinh nghia tién
xtr 1y ndi dat cach nhau boi dau phay
+ Muc dich:
Dinh nghia m6t hing hay mét tham sb thudng st dung trong chuong trinh
Vi du: vi du dudi day minh hoa cach st dung #define.
#define BITS 8§
a=a+BITS; /twong tw nhuy a=a+8;
#define hi(x) (x<<4)
a=hi(a); /twong ty nhy a=(a<<4),;

- #DEVICE:
+ Cu phap:
#device chip options
Trong d6: chip 14 tén bd vi xir Iy ( vi du nhu: 16f877), Options 1a cac toan tir tiéu chuan dugc quy
dinh trong mdi chip. Céc option bao gom:
e *=5: S dung con tré 5 bit (Cho tat ca cac MCU)
e *=8: Str dung con tré 8 bit (Cho MCU 14 va 16 bit)
e *=16: Sir dung con tro 16 bit (Cho MCU 14 bit)
e ADC=xd9: x 1 s6 bit tra v& sau khi goi ham read _adc()
e ICD=TRUE: Tao ra ma tuong trng Microchips ICD debugging hardware.
+ Muc dich:
Pinh nghia chip sir dung. T4t ca cac chuong trinh déu phai sir dung khai bao nay nham
dinh nghia chén trén chip va mot sb dinh nghia khac cua chip.
Vi du: vi du dudi day minh hoa cach stir dung #device.
#device PIC16C74
#device PIC16C67 *=16
#device *=16 ICD=TRUE
#device PIC16F877 *=16 ADC=10
- _DEVICE

+ Cu phap:
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__device
+ Muc dich:

Dinh nghia nay dugc dung dé nhan dang s co ban cia MCU dang dung (tir # divice).
Thong thuong thi s6 co ban la so nam ngay sau phan chit trong mi sb cia MCU. Vi du nhu MCU
dang dung 14 loai PIC16C71 thi s6 co ban 1a 71.

Vi du: vi du dudi day minh hoa cach st dung  device
#if  device ==71

SETUP_ADC PORTS( ALL DIGITAL );

#endif

- #FUSE:

+ Cu phap:

#fuse option

Trong d6 option thay ddi tuy thudc vao thiét bi. Danh sach cac option hop 1& duoc dat tai
dau cua file.h trong phan cht thich cua mdi thiét bi. Cac option duoc dién giai chi tiét trong thuc
don View-> Fuse valid trong PIC C compiler. Cira so FUSE Review nhu sau:

¢t Fuse Review

Device:
\ A

Valid #FUSE keywords: Tén MCU
NOWDT No Watch Dog Timer ~
wWDT Watch Dog Timer
SYNC Sync IfO with clock
NOSYNC Mo sync between I/ and clock
FROTECT Code protected from reads
NOPROTECT Code not protected from reading
INTAMHZ Internal 4 mhz Osc
INTZ2MHZ Internal 2 mhz Osc
INTIMHZ Internal 1 mhz Osc
INTS00KHZ Internal 500 khz Osc
INT250KHZ Internal 250 khz Osc
INT125KHZ Internal 125 khz Osc
INTBZ2KHZ Internal 62 khz Osc
INT31KHZ Internal 31 khz Osc

b

+ Muc dich:
Dinh nghia nay dugc dung dé chi ra fuses nao duoc dit vao MCU khi lap trinh cho né. Chi dan
nay khong anh hudng gi dén qua trinh bién dich nhu né duoc xuét ra file output.
Vi du:
#fuses HS NOWDT
- #ID:
+ Cu phap:
#ID number 16
#ID number, number, number, number
#ID "filename"
#ID CHECKSUM
Trong d6 Number16, 4 1an luot 1a cac s6 16 bit va 4 bit, filename 14 tén file ¢ thuc trong
bd nhd may tinh, checksum a mot loai tir khoa.
+ Muc dich:
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Pinh nghia nay dugc dung dé chi ra tir id ndo dugc lap trinh vao MCU. Chi dan nay khong
anh huong gi dén qua trinh bién dich nhu né dugc xuat ra file output.
Vi du:

#id 0x1234

#1d "serial.num"

#id CHECKSUM

- #IF, #ELSE, #ELIF, #ENDIF':
+ Cu phap:

#if bzéu thirc

phat biéu

#elif biéu thirc

phat biéu

#else

phat biéu

#endif
+ Muc dich:

Kiém tra diéu kién cta biéu thuc, néu diéu kién 1a dang thi thuc hién phat biéu ¢ hang ngay sau
d6 con nguoc lai néu biéu thire 1a sai thi thyc hién phat biéu ngay sau #else.
Vi du:
#if MAX_VALUE > 255
value;
#else
int value;
#endif
- #INCLUDE:
+ Cu phap:
#include <filename> hoac #include "filename"
Trong do filename la tén file hop 1€ trong PC.
+ Muc dich:

B0 tién xur 1y s& str dung thong tin can thiét dugc chi ra trong filename trong qua trinh bién
dich dé thuc thi Iénh trong chuong trinh chinh. Tén file néu dit trong dau “ ” s& duoc tim kiém
trude tién, néu dit trong ddu <> s& duoc tim sau cung. Néu dudng din khéng chi 13, trinh bién
dich s& thuc hién tim kiém trong thu muc chira project dang thuc hién. Khai bao #include <>
duogc sir dung hau hét trong cac chuong trinh dé khai béo thiét bj (IC) dang sir dung ciing nhu can
ké thira két qua mot chuwong trinh da o trude do.

Vi du:

#include <16C54.H>
#include<C:\INCLUDES\COMLIB\MYRS232.C>
- #INLINE:

+ Cu phap:

#inline
+ Muc dich:

Thong bao cho trinh bién dich thyc thi tirc thoi ham sau khai bao #inline. Tuc la s€ copy
nguyén ban code dat vao bat cir noi ndo ma ham duoc goi. Piéu nay sé ting toc do xur 1y va
khoang trong trong vung nh¢ stack. Néu khong c6 chi thi nay, trinh bién dich s& lya chon thoi
diém tt nhit dé thuc thi procedures INLINE.

Vi du:
#inline
swapbyte(int &a, int &b)
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{ .
int t;
t=a;
a=b;
b=t;
J
- #INT xxxx:
+ Cu phap:
#INT AD Hoan tat chuyén d6i ADC
#INT ADOF Hét thoi gian chuyén d6i ADC
#INT BUSCOL Dung Bus
#INT BUTTON Nt nhén
#INT CCPI1 CCP1
#INT CCP2 CCP2
#INT COMP Phat hién so sanh
#INT EEPROM Ghi EEPROM hoan tit
#INT EXT Ngit ngoai
#INT EXTI Ngit ngoai 1
#INT EXT2 Ngit ngoai 2
#INT 12C I2C Ngat(chi trong 14000)
#INT LCD LCD tich cuc

#INT LOWVOLT

Phat hién dién ap thap

#INT PSP Nhén dir li¢u tu cong song song
#INT RB Port B Thay doi cua bit B4-B7
#INT RC Port C Thay do61 cua bit C4-C7

#INT RDA RS232

#INT RTCC
#INT_SSP

#INT TBE RS232

Pang nhan dir liéu qua cong noi tiep
Tran timer 0

SPI hoac I2Q da~ng lam viéc
B6 dém truyén rong

#INT TIMERO Timer 0 tran
#INT TIMERI Timer 1 tran
#INT TIMER2 Timer 2 tran
#INT TIMER3 Timer 3 tran
+ Muc dich:

INT xxxx dugc dung dé chi dan cho biét ham di kém 13 mot ham phuc vu ngét. Ha2m phuc vu
ngit c6 thé 1a mot ham khéng c6 tham sd. Khong phai cac chi dan trén dung duoc cho tit ca cac
MCU ma c6 thé c6 mot s6 MCU chi sir dung mot s chi dan ma thoi. Chi tiét vé cac chi dan trong
cac MCU c6 thé xem trong thuc don view -> Valid ints. Ctra s interrupt review nhu sau:
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ci Interrupt Review

Device: |[HMIEEER
Valid #INT_ keywords:
RB Fort 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
CCPZ Capture or Compare on unit 2
S5P SPIl or 12C activity
P5P Parallel Slave Port data in
BUSCOL Bus collision
LOWWOLT Low voltage detected
EEPROM write complete

W

Trinh bién dich s& sinh ra ma dé luu trit trang thai cia MCU vao stack va nhay téi ham phuc vu
ngit khi phat hién thdy ngit twong tng. Sau khi thyc hién xong chuong trinh phuc vu ngit, cac
trang thai ban dau ctia CPU duoc luu trit trong stack s& dugc 1ay lai va ddng thoi x04 bo cd ngat
Chuong trinh mg dung phai goi ham ENABLE INTERRUPTS(INT xxxx) cho phép cic ngit
lam viéc.

Vi du:

#int_ad

adc_handler()

{
adc_active=FALSE;

h
#int_rtcc noclear
isr()
{
b
- INT DEFAULT:
+ Cu phap:
#int default
+ Muc dich:
Ham theo sau chi thi nay s& dugc goi néu co xung kich ngat va s& khong c6 co ngit nao dugc set.
Néu c6 co ngit nhung khong c6 mot trigger nao ca thi ham #INT DEFAULT s& duoc khoi goi
Vi du:
#int_default
default isr()

{
printf("Unexplained interrupt\r\n");
j
- #INT GLOBAL:
+ Cu phdap:
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#int_global
+ Muc dich:
Ham sau chi thi nay s& dugc goi khi c6 tin hiéu ngit dugc goi di. Thong thuong, khong nén sir
dung. Néu str dung, trinh bién dich khong tao code khoi dong ciing nhu code x04 va save trén

thanh ghi
Vi du:
#int_global
isr()
{
#asm
bsf isr flag
retfie
#endasm
}
- #LOCATE:
+ Cu phap :

#locate id=x
Trong d6: id 13 tén bién trong C, x 1a dia chi ving nhd.
+ Muc dich:
Hoat dong cua #LOCATE tuong tu nhu #BYTE tuy nhién #LOACTE s& khong cho xir dung
vung nhé nay vao cac muc dich khéc.
Vi du:
float x;
#locate x=0x50 // Bién x 1a bién kiéu thuc va duoc dit tai dia chi 50 — 53 va C sé& khong
//ding ving nhé nay cho céac bién khac.
- #ORG:
+ Cu phap:
#org start, end
Hoac
#org segment
Hoac
#org start, end {}
Hoac
#org start, end auto=0
#org start.end DEFAULT
Hoac
#org DEFAULT
Trong d6: Start 1a dia chi dau cua vung nhéd dugce chi dinh, end 1a dia chi cudi cung cua vung nho
duogc chi dinh, segment 1a dia chi dau cta ving nhé ROM ngay sau #ORG trudc
+ Muc dich:
Tién xir 1y nay s& dat ham theo sau né vao ving nhd ROM xéc dinh
Vi du:
#ORG 0x1E00, Ox1FFF
MyFunc() // Ham MyFunc() s€ dugc dat trong ROM tai vung nhé 0x1E00 - Ox1FFF

{

;
#ORG 0x1E00

Anotherfunc()
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{

§
#ORG 0x800, 0x820 {}

#ORG 0x1C00, Ox1COF

CHAR CONST ID[10}= {"123456789"};
#ORG 0x1F00, 0x1FFO

Void loader()

{

b
- _PCB_:
+ Cu phap:
__pcb__
+ Muc dich:
Tién xtr Iy nay dugc dinh nghia dé xac dinh trinh bién dich pcb
Vi du:
#ifdef pcb
#device PIC16c54
#endif
- _PCM_:
+ Cu phap:
__poem
+ Muc dich:
Tién xtr 1y nay dugc dinh nghia dé xac dinh trinh bién dich pcm
Vi du:
#ifdef pcm
#device PIC16F877
#endif
- __PCH :
+ Cu phap:
_pch
+ Muc dich:
Tién xir Iy nay dugc dinh nghia dé xac dinh trinh bién dich pch
Vi du:
#ifdef pch
#device PIC18c452
#endif
- #USE DELAY:
+ Cu phap:
#use delay (clock=speed)
hoac
#use delay(clock=speed, restart wdt)
Trong d6 speed 1a tbc do xung nhip cua thach anh, 1d hang s nim trong khoang tir 0 —
100000000 (Twr 0 — 100 MHz)
+ Muc dich:
Pay 14 ham thu vién ctia PIC C Compiler chtra cic ham delay ms(), delay us(). Khai bao tién xt
1y nay s€ cho phép str dung céc ham trén trong chuong trinh.
Vi du:
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#use delay (clock=20000000)
#use delay (clock=32000, RESTART WDT)
- # USE FAST 1/0:
+ Cu phap:

#use fast 1o (port)
trong do port la cac ky tw A — G.
+ Muc dich:
Day 14 chi dinh tién xir Iy dé dinh dang vao ra cho cac cong xuat nhap dit liéu. Khi dung chi dinh
tién xir 1y ndy nguoi lap trinh phdi chic chin thanh ghi dd dugc set dung théng qua lénh
set_tris_X().
Vi du:
#use fast 10(A)
- # USE FIXED I/O:
+ Cu phap:

#use fixed 1o (port_outputs=pin, pin?)
trong do6 port la cac ky tu A — G, pin 1a chan tuong ing trong port
+ Muc dich:
Day 1a chi dinh tién xir Iy dé dinh dang vao ra cho cac bit trong cong xuat nhap dir liéu.
Vi du:
#use fixed _io(a_outputs=PIN A2, PIN A3)// Chan A2 va A3 ctia port A 13 chan xuét

#use fixed io(a_inputs=PIN A1, PIN A5)// Chan A1l va A5 cua port A 1a chan nhéap
- #USE I12C:
+ Cu phap:
#use 12¢ (options)
Trong d6 options 13 cac phan nhu sau va dugc phan cach boi dau *,’.

MASTER : Dit ché do chu

SLAVE : Dit ché d¢ t¢

SCL=pin : Xac dinh dia chi SCL

SDA=pin : Xéc dinh dia chi SDA

ADDRESS=nn :X4c dinh dia chi & ché do t&

FAST : Str dung déc tinh nhanh ctia 12C

SLOW : Sur dung déc tinh cham cua 12C

RESTART WDT Khéi dong lai WDT trong khi cho doc 12C

FORCE_HW St dung cac ham phan cimg cua 12C.

NOFLOAT HIGH : Khéng cho phép tha nbi tin hiéu

SMBUS : Dung bus tuong tu nhu bus 12C.

+ Muc dich:

Day 1a thu vién chira cic ham st dung trong ché d6 12C nhu: I2C_START, I2C_STOP,
[2C_READ, I2C_WRITE and I2C_POLL. Khai b4o tién xur Iy ndy dé dung cac ham thu vién cia
no.

Vi du:

#use [2C(master, sda=PIN B0, scI=PIN BI1)

#use 12C(slave,sda=PIN_C4,scl=PIN_C3, address=0xa0,FORCE HW)
- #USE RS232:

+ Cu phap:

#use 1232 (options)

Trong d6 options 13 cac phan nhu sau va dugc phan cach béi dau <.
STREAM=id : Nhan dang nhém cong RS232
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BAUD=x : it toc do Baud
XMIT=pin: Pt chin truyén
RCV=pin : Bat chan nhan
FORCE_SW :sinh m truyén nbi tiép khi chdn UART duoc xac dinh.
BRGHI1OK :Cho phép huy téc d6 baud khi c6 van dé vé téc do baud trong chip
DEBUGGER :Xac dinh duong truyén/ nhan dir liéu thong qua b CCS IDC . Mac nhién 1a chan
B3, dung XMIT= va RCV = dé thay dbi chan, ca 2 dudng tuyén / nhan c6 thé sir dung trén 1
chan.
RESTART WDT : Khéi dong lai Watch Dog timer.
INVERT : Ddi cuc tinh cta chan ndi tiép
PARITY=X : Sébit chdn I¢, X 1aN, E, O
BITS =X : S6 bit data, x c¢6 gia trj tir 5 - 9
FLOAT HIGH : Cong RS232 s& & mirc cao khi khong c6 dir ligu.
RS232 ERRORS: Bit bao 16i RS232
LONG DATA : Dt li€u nhan vé tir RS232 s& & dang int16
DISABLE_INTS: Xo4 ngat RS232
+ Muc dich:
Dinh cdu hinh RS232.
Vi du:
#use rs232(baud=9600, xmit=PIN A2 rcv=PIN A3) // Céng RS232 véi tbe d6 buad 1a 9600,
Chén A2 13 chan truyén, chan A3 13 chan nhan.
- # USE STANDARD 10:
+ Cu phap:
#USE STANDARD 1O (port)
Trong do portla A -G
+ Muc dich:
Dung dé dinh cdu hinh vao ra cho cac cong giao tiép dit liéu
- # ZERO RAM:
+ Cu phap:
#zero ram
+ Muc dich:
Reset tat ca cac thanh ghi trude khi thue hién chuwong trinh.
Vi du:
#zero ram
void main()

{

b. Binh nghia cdc kiéu dir liéu:
Kiéu dir liéu dugc dung dé khai bao bién, hing. Cac bién duoc khai bao nhu sau:
Kiéu di liéu biénl, bién2, ...;
Vidu: int a,b,c;
- Cdc kiéu dit liéu don gidn:
Céc kiéu dir liu don gian dung trong PIC C compiler twong tu nhu trong C chuan, gom
cac kiéu nhu trong bang sau:

Kiéu dir liéu Mo ta
int1 Dinh nghia mot dir liéu 1 bit (kiéu nguyén)
int8 Dinh nghia mot dir liéu 8 bit (kiéu nguyén)
intl6 Dinh nghia mét dir liéu 16 bit (ki€u nguyén)
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int32 Dinh nghia mét dir liéu 32 bit (ki€u nguyén)
char Dinh nghia mot dir liéu kiéu ky tu 8 bit
float Dinh nghia mét dir li¢u 32 bit dang dau cham dong (ki€u thyuc)
short Mac nhién la intl
int Mac nhién I int8
long Maic nhién 14 int16
void Chi mét kiéu dir liéu khong xac dinh
static Pinh nghia bién tinh toan cuc va c6 gia tri ban dau bang 0. Khi khai bao

bién nay thi bo nho s& danh mot ving nhd tuy theo kiéu bién dé luu trix
va vung nhd ndy dugc gilr cho du bién dé khong dugce stir dung.

auto Dinh nghia mét bién kiéu dong, bién nay chi ton tai khi ham st dung n6
hoat dong, ving nh¢ chira bién nay s€ duogc tra lai khi ham thuc hi¢n
xong.
double Dy trit mdt word nhd nhung khong ho tro kiéu dit liéu
extern Kiéu dir liéu md rong
register Kiéu thanh ghi

- Dir liéu kiéu liét ké:

Dit liéu kiéu liét ké 1a loai dir liéu mé rong dé dinh nghia thém kiéu di liéu. Khai bao kiéu liét ké
duoc thuc hién nhu sau:

enum
Vi du:

- D

tén bién {liét ké cdc gid tri}

enum boolean {true,false};
boolean j; // bién j 1a bién kiéu boolean sé& co6 cac gia tri 1a true hay false.
liéu kiéu cdu truc:

Dit liéu kiéu cAu trac 1a mot dang dit li¢u phtrc tap dugc dinh nghia dé mé rong thém cac kiéu dir
liu sur dung trong chuong trinh. Dinh nghia ki€u cau trac nhu sau:

Vi du:

Struct tén kiéu {kiéu dir liéu tén bién : mién gia tri}

struct port b layout {int data : 4;intrw : 1; int cd : 1; int enable : 1; intreset: 1; };
struct port b layout port b;

#byte port b =6

struct port b _layout const INIT 1 = {0, 1,1,1,1};

struct port_ b_layout const INIT 2 = {3, 1,1,1,0};

struct port_ b_layout const INIT 3 = {0, 0,0,0,0};

struct port b _layout const FOR _SEND = {0,0,0,0,0}; // All outputs

struct port b layout const FOR READ = {15,0,0,0,0}; // Data is an input

main() {
int x;
set tris_b((int)FOR_SEND);
port b=INIT I;
delay us(25);
port b=INIT 2;
port b=INIT 3;
set tris_b((int)FOR_READ);
port_b.rw=0;
port_b.cd=1;
port_b.enable=0;
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X = port_b.data;
port_b.enable=0
b
- Dinh nghia kiéu:
Cho phép dinh nghia thém cac kiéu dir liéu méi tir cac kiéu dit liéu chuén ctua PIC C compiler.
Vi¢c dinh nghia thém kiéu dir liéu theo quy dinh nhu sau:
typedef tén kiéu dit liéu chudn tén kiéu dit liéu moi
Vi du:
typedef int byte; // Dinh nghia kiéu dir liéu c6 tén byte
typedef short bit; / Dinh nghia kiéu dir liéu c6 tén bit
bit e,f; // Khai béo bién kiéu bit
byte k =5; //khai bao bién kiéu byte
byte const WEEKS = 52; // khai bao hang kiéu byte
byte const FACTORS [4] ={8, 16, 64, 128}; // khai bdo mang tinh kiéu byte
c. Dinh nghia cac ham:
Céc ham dugc dinh nghia g@)m cac phat biéu dé thuc hién cac giai thuat phuc vu cho du an. Chu
tric ciia ham nhu sau:
Tir khod ciia ham  tén ham (cdc bién ma ham sir dung)
Khai bao cac bién can thiét va cac kiéu dit liéu cho ham

{
/

+ Tir khoa ctia ham gdm cac thanh phan: void, #separate , #inline, #int_...hodc c6 thé bo tréng.

+ Tén ham dugc dat tuy y

+ Céc bién sir dung trong ham s& duoc phan cach nhau boi diu <. Néu khong sir dung biét trong
ham thi cac bién trong ham bo trong.

Vi du:

void led putc(char ¢ ) // Binh nghia ham

{

b

Cdc phat biéu trong ham

lcd_putc ("Hi There."); // goi ham

d. Cdc phat biéu diéu kign va vong lip:
+ Phdt biéu diéu kién if - else:

Phét biéu diéu kién if — else dugc dung dé r& nhanh chwong trinh, phat biéu if — else c6
dang nhu sau:

If (diéu kién)
{

Céc Iénh trong chuong trinh
b
else
{

Céc 1énh trong chuong trinh
b

Cip tir khoa {} duoc dung néu cac 1énh trong chuong trinh gdm nhiéu 1énh. Trong trudng hop chi
c6 mot 1énh thi khong can dung cip tir khoa {}.
Vi du:

if (x==25)
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x=1;
else
x=x+1;
+ Vong lap WHILE:
Vong lap while duoc dung dé 1ap chuong trinh. Cau tric ctia vong lip while nhu sau:
while (biéu thuc diéu kién)

{
h

Hoat dong cta vong lap while 1a s& thuc hién cac 1énh trong cdp tir khoa {} khi ma biéu thuc diéu
kién la ding.

Céc Iénh trong chuong trinh

Vi du:
while(get_rtcc()!=0)
{
putc(‘n’);
gete();
}

+ Vong lap do — while:

Vong lap do — while dugc sir dung tuong tu nhu vong lap while tuy nhién, vong lap while kiém
tra diéu kién trude khi thuc hién cac 1énh con vong 1ap do — while s€ kiém tra diéu kién sau khi
thuc hién céc 1énh. CAu tric cta vong 1ap do — while nhu sau:

do
{
Céc Iénh trong chuong trinh
J q ‘
while (bi€u thuc diéu kién);
Vi du:
do
{
putc(getc());
get rtee();
b
while(c!=0);

+ Vong lap for:
Vong lap for duoc dung dé 13p lai chuong trinh theo mot bién dém. Cau tric cua vong lap for nhu
sau:

For (biéu thirc 1, biéu thirc 2; biéu thirc 3)

{

/
Trong d6 biéu thuc 1 1a gia tri khoi dau cua bién dém, biéu thirc 2 1a gia tri cudi cua bién dém,
biéu thire 3 1a biéu thirc dém.
Vi du:
For (I=1;I<=100; I++)
{

Cdc lénh trong chuong trinh

b=1+100;
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printf(‘%u\r\n’, 1);
}
+ Phat biéu SWITCH — CASE:
Phat biéu switch — case dugc dung dé r& nhanh chuong trinh. C4u triic ctia phat biéu nay nhu sau:
Switch (biéu thirediéu kién)
{
case diéu kién 1:
Cdc lénh trong chuong trinh;
Break;
Case diéu kién 2:
Cdc lénh trong chuong trinh;
Break;

default:
Cdc lénh trong chuong trinh;
Break;
/
Vi du:
Switch (cmd)
{

case 0:
{
printf(“cmd 07);
break;
}

case 1:
{
printf(“‘cmd 17);
break;

}
default:

{
printf(“bad cmd”);
break;
b
J 7
+ Phdt biéu return:
Phaét biéu return duoc dung dé tra vé tri ciia ham. Phat bié return nhu sau:
Return (gia tri);
+ Phdt biéu goto:
Phét biéu goto duoc dung dé nhay t6i mot nhan trong chuong trinh. Phat biéu goto ¢6 dang nhur
sau:

goto nhan;
+ Phat biéu break:
Phét biéu break dung dé két thiic mot nhom 1énh trong ciip tir khoa {}. Phat biéu break nhu sau:
break;
+ Phdt biéu continue:
Phét biéu continue dung dé tiép tuc thuc hién mot nhom 1énh trong cip tir khoa {}. Phat biéu
continue nhu sau:
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continue;
e. Cdc phép toan trong PIC C compiler: ]
Trogn PIC C compiler st dung cac ky hi€u nhu bang sau dé dac trung cho cac phép toan.

Ky hiéu ‘ Phép toan
Céc phép toan s6 hoc
+ Thuc hién phép tinh cong
+= Thuc hién phép cong don. Vi du: x+=y tuong ty nhu x=x +y
Thyc hién phép tinh trur
-= Thuyc hién phép trir don. Vi du:x-=y twong ty nhu x =x —y
* Thuc hién phép tinh nhan
*= Thuyc hién phép nhan don. Vi dy:x*=y tuong tu nhu x =x * y
/ Thuc hién phép tinh chia
= Thuc hién phép chia don. Vi du:x/=y tuong ty nhu x =x/y
++ Thyc hién viéc tang mdt gia tri. Vi du: i++ tuong tu nhui=i+ 1

-- Thuc hién viéc gidm mdt gid tri. Vi du: i-- tuong tu nhui=1-1

= Phép gan. Vidu: x =1

% Lay trj tuyét doi
Cac phép toan so sanh
== Phép so sanh bang
1= Phép so sdnh khac
> Lén hon
>= L&n hon hoic bang
< Nho hon
<= Nho hon hoic bang
Céc phép toan nhi phan
&& Phép toan AND
I Phép toan OR
>> Dich phai
<< Dich trai
! Dao bit
~ Lay bu 1
& AND tung bit
| OR tung bit

sizeof | LAy kich thuéc cua byte

II. CAC HAM THU' VIEN CUA PIC C COMPILER:

PIC C compiler xay dung san 108 ham chia thanh 11 nhom va dugc chua trong cac file.h. Khi
trong chwong trinh muén goi cac ham nay thi & dau chuong trinh phai khai bao tién xir Iy #use
hoic #include dé trinh bién dich tim cic ham tuong tmg dé dwa vao dy an. Nhém ham nhu bang
sau:

Céac ham phuyc vu cong RS232

getc() fputc() perror()
putc() fputs() assert()
fgetc() printf() getchar()
gets() kbhit() putchar()
puts() fprintf() setup_uart()
fgets() set uart speed()

Céc ham phuc vu cong giao tiép dir liéu ndi tiép dong bd SPI
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setup_spi()

spi_write()

spi_read() spi data is in()

Nhom cac ham phu vu cong vao ra so
output low() input() input_X()
output_high() output X() port_b_pullups()

output_float()
output bit()

output_toggle()
input_state()

set_tris_X()

Cac ham toan hoc chuan cua C

abs()
acos()
asin()
atan()
ceil()
cos()
exp()
floor()
labs()

sinh()
log()
log10()
pow()
sin()
cosh()
tanh()
fabs()
fmod()

atan2()
frexp()
ldexp()
modf()
sqrt()
tan()
div()
1div()

Ham phuc vu dién ap tham chiéu cho

setup vref()

Ham phuc vu chuyén d6i ADC

setup adc_ports()
setup adc()

set adc channel()
read adc()

Cac ham phyc vu timer

setup_timer X()
set_timer X()

get timer X()
setup counters()

setup_wdt()
restart wdt()

Cac ham quan ly bd nhéd

memset() malloc() memmove()
memcpy() calloc() memcmp()
offsetof() free() memchr()
offsetofbit() realloc()
Céac ham phuyc vy CCP

setup ccpX() setup power pwm() set power pwmx_duty()
set pwmX duty() setup power pwm pins() set power pwm override()

Céac ham ky tu chuan cua C
atoi() 1sxdigit() strtok()
atoi32() strlen() strspn()
atol() strepy() strespn()
atof() strncpy() strpbrk()
tolower() stremp() strlwr()
toupper() stricmp() sprintf()
isalnum() strncmp() isprint()
isalpha() strcat() strtod()
isamoung() strstr() strtol()
isdigit() strchr() strtoul()
islower() strrchr() strncat()
isspace() isgraph() strcoll(), strxfrm()
isupper() iscntrl()

Cac ham quan 1y bd nhén EEPROM
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read eeprom() read_calibration() write_external memory()
write_eepromy() write_program_memory() erase_program_memory()
read program eeprom() read program memory() setup_external memory()
write program eeprom()

Cac ham dac biét cua C

rand() | srand() |

Cac ham delay

delay us() | delay ms() | delay cycles()

Ham phuc vu analog compare

setup comparator() | |

Chi tiét ciia mot s6 ham thong dung trong cdc nhom va chi dinh tién xur Iy twong ung dugc trinh
bay trong cac muc sau:
1. Cac Him Todn Hoc Chuén Ciia C:
a. ABS():
Ham nay dugc dung dé tinh gia tri tuyét ddi ciia mét sd.
+ Chphap : value = abs(x)
+Tham sd  : x 1a mot sb c6 diu 8, 16, hodc 32 bit véi kiéu dit lidu integer hay float.
+ Tritra vé : ciing kiéu véi tham s truyén.
+Yéucau :can khai bao #include <stdlib.h>
Vi du:
signed int target,actual;

error = abs(target-actual);
b. SIN(), COS(), TAN(), ASIN(), ACOS(), ATAN():
Cac ham lugng giac thuan va nghich dung dé tinh sin, cos, tg ctia mot goc va tinh luong gidc
nguoc arcsin, arccos, arctg cia mot so.
+ Cl phap: val = sin (rad)
val = cos (rad)
val = tan (rad)
rad = asin (val)
rad = acos (val)
rad = atan (val)
+ Tham sé : rad 1a mot sb thuc biéu thi gia tri goc tinh bang radian( -2x dén 27).
val 1a mot sb thuc c6 gid tri tu -1.0 dén 1.0
+ Tritra vé :rad 1a mot sb thuc biéu thi gia tri goc tinh bang radian( -2r dén 27).
val 1a mot s thuc cb gid tri tu -1.0 dén 1.0
+Yéucau :khai bao #include<math.h >.
Vi du:
float phase; // Phat song sin
for(phase=0; phase<2*3.141596; phase+=0.01)
set analog voltage( sin(phase)+1 );

c. CEIL():

Ham nay duoc dung dé 1am tron sb theo hudng ting.
+ Caphap : result = ceil (value)

+Thamsd value 1a mét sd thuc

+ Tri tra vé& s6 thuc

+Yéuciu #include <math.h>

Vi du:
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x = ceil(12.60) khi do x =13.

d. EXP():
Ham nay duoc dung dé tich tinh ham ex. Vidu exp(1) is 2.7182818.
+ Caphap : result = exp (value)
+Tham sd value 12 mot sd thuc
+ Tritra vé mot sb thuc
+Yéucau khai béo #include <math.h>
Vi du:
// Tinh x luy thtra y
x_power_y = exp( 'y * log(x) );
e. FLOOR():
Ham nay duoc dung dé 1am tron theo huéng giam. Vi du Floor(12.67) is 12.00.
+ Caphdp result = floor (value)
+Tham sd value 12 mot sd thuc
+Tri tra vé& s6 thue
+Yéucau khai béo #include<math.h>.
Vi du:
// Tim phan 1& 61
frac = value - floor(value);
f. LABS():
Ham nay duoc dung dé xac dinh gi tri tuyét ddi ciia mot s6 long integer.
+ Caphap : result = labs (value)
+Thamsé value 1a mot s6 16 bit long int
+Tritra vé mot 16 bit signed long int
+Yéuciu khai bao #include <stdlib.h>.
Vi du:

if( labs( target value - actual value ) > 500 )
printf("Error is over 500 points\r\n");

g. LOG():
Ham nay duoc dung dé tinh logarit co s6 tu nhién In.
+ Caphap : result = log (value)
+ Thamsd value 13 tham s6 kiéu float
+ Tri tra vé& kiéu float
+Yéucau khai bao #include <math.h>.
Vi du:

Inx = log(x);
h. LOG10():
Ham nay duoc dung dé tinh logarit co s6 10 log.
+ Caphap : result = log10 (value)
+ Thamsé value 12 tham s kiéu float
+Tri tra vé& kiéu float
+Yéucau khai bao #include <math.h>.
Vi du:
logx = log10(x);
1. POW():
Ham nay duoc dung dé tinh lu§ thira n ctia mot s6
+ Caphdp f = pow (x,n)
+Tham sd x, n 1a sd thuc
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+ Tri tra vé s6 thue
+Yéuciu #include <math.h>
Vi du:
F = pow(2,3); // Tinh 2° , F ¢6 gi4 tri bang 8
J. SORT():
Ham nay duoc ding dé tinh cin bac 2 cia mot s6 khong am.
+ Caphap : result = sqrt (value)
+ Thamsd value 12 kiéu float
+ Tri tra vé& kiéu float
+Yéuciu #include <math.h>
Vi du:

distance = sqrt( sqr(x1-x2) + sqr(y1-y2) );
2. Nhém Cic Ham Ky Tw Chuén Ciia C:
a. ATOI(), ATOL(), ATOI32():
Ham nay dugc dung dé chuyén mot chudi thanh mét sé nguyén . Cho phép tham sb gdm decimal
va hexadecimal.

+ Caphdp ivalue = atoi(string)

hoac

lvalue = atol(string)

hoac

132value = atoi32(string)
+ Thamsd string 14 mot chudi ky tu
+Tritravé ivalue 1a mot s6 nguyén 8 bit.

lvalue 1a mét §6 nguyén kiéu int 16 bit.
132value 1a ki€u s6 nguyén 32 bit.

+Yéucau #include <stdlib.h>
Vi du:
char string[10];
int X;
strepy(string,"123");
X = atoi(string); /I xs€lal123
b. ATOF():
Ham nay duoc dung dé chuyén mot chudi thanh mét sé ¢6 kiéu ddu chdm phay dong.
+ Caphdp result = atof{(string)
+ Thamsd string 1a mot chudi ky tu.
+Tri tra vé& mot s6 thuc dau chdm phéy dong 32 bit.
+Yéucau #include <stdlib.h>
Vi du:
char string [10];
float x;
strepy (string, "123.456");
x = atof(string); // x s€la 123.45a2

c. TOLOWER(), TOUPPER(): ? ,
Cac ham nay dugc sir dung d€ thay doi case cua cac ky tw. TOLOWER(X) s€ chuyén 'a'.'z' cua
X thanh 'A'..'Z'. TOUPPER(X) s€ thuc hién churc nang nguoc lai, tirc chuyén 'A'..'"Z' ctia X thanh

a..z

+ Caphap : result = tolower (cvalue)
, result = toupper (cvalue)
+Thamso cvalue la mot ky tu
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+ Tri tra vé mot ky tu 8 bit
+Yéuciu khong
Vi du:

switch( toupper(getc()) )

{

case 'R': read cmd(); break;
case 'W': write_cmd(); break;
case 'Q' : done=TRUE; break;
b
d. ISALNUM(), ISALPHA(), ISDIGIT(), ILOWER(), ISSPACE(), ISUPPER(), ISXDIGIT():
Céac ham nay duoc sir dung dé test ky ty nam trong khoang cho phép theo sau:
isalnum(x) Xis0.9,'A'..'"Z', or'a'..''
isalpha(x) X is'A'..'Z'or'a..'z'
isdigit(x) X1s'0"..'9"
islower(x) Xis'a'..'z
isupper(x) Xis'A'.'Z
isspace(x) X is a space
isxdigit(x) X is'0"..'9','A"..'F', or'a'..'f
+ Cl phap: value = isalnum(datac)
value = isalpha(datac)
value = isdigit(datac)
value = islower(datac)
value = isspace(datac)
value = isupper(datac)
value = isxdigit(datac)
+Tham sd  :datac 1a mot ky tu 8 bit
+ Tritravé :0 (or FALSE) néu datac khong thudc mot s6 tiéu chuan quy dinh, 1 (or TRUE)
néu nguoc lai.
+Yéucau :ctypeh
Vi du:
char id[20];

if(isalpha(id[0]))
{
valid 1d=TRUE;
for(i=1;i<strlen(id);i++)
valid id=valid id&& isalnum(id[i]);
h
else
valid 1d=FALSE;
e. ISAMOUNG():
Ham nay duoc dung dé tra vé TRUE néu ky tu 12 mot ky ty trong chudi hing (tim ky tu trong mot
chuoi).

+ Caphdp result = isamoung (value, cstring)

+Thamsd value 1a kiéu ky tu
cstring 13 chudi hing

+Tritravé 0 (or FALSE) néu value khong phai 13 cstring
1 (or TRUE) néu value 14 cstring

+Yéucau khong
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Vi du:
char x;

if( isamoung( x, "0123456789ABCDEFGHIJKLMNOPQRSTUVWXYZ") )
printf("The character is valid");
Example Files: ctype.h

3. Cdc Ham Xir Ly Chudi Chén:
a. STRCAT():
Ham nay duoc dung dé ghép 2 chudi.
+ Ca phdp: ptr=strcat(sl, s2)
+ Tham s6: sl and s2 1a pointer tro toi ving nhd cia mang ky tu (hodc tén mot mang. Can luu ¥
rang sl and s2 khong phai 1a mot chudi hang (vi du "hi").
+ Trj tra vé: ptr 12 bién con tro cua sl
+Yéu cau: #include <string.h>
Vi du:
char string1[10], string2[10];
strepy(stringl,"hi ");  // string] 1a “hi”
strepy(string2,"there"); // string2 1a “there”
strcat(string1,string2); // stringl 1a “hi there”
printf("Length is %u\r\n", strlen(stringl) ); // Gui qua RS 232 gia tri 1a 8
b. STRCHR():
Ham nay duoc dung dé tim ky tu trong chudi va tra vé vi tri ciia ky tu trong chudi.
+ Ch phap: ptr=strchr(s1, ¢) / Tim ky tu ¢ trong chudi s1, tra vé vi tri ctia ¢ trong sl
+ Tham sb: sl 1a pointer trd toi vung nhd cua mang ky tu (hodc t€én mot mang, c 1a ky tu kiéu
char.
+ Trj tra vé: ptr 12 bién con tré cua sl
+Yéu cau: #include <string.h>
c. STRRCHR():
Ham nay c6 chirc nang va hoat dong twong ty nhu ham strchr() nhung tim theo chiéu nguoc lai.
+ Cuphap: ptr=strrchr(s1, ¢) / Tim ky tu ¢ trong chudi s1, tra vé vi tri clia ¢ trong s1
+ Tham sb: sl 1a pointer trd to1 vung nhd cua mang ky tu (hoac tén mot mang, ¢ la ky tu kiéu
char).
+ Trj tra vé: ptr 12 bién con tro cua sl
+Yéu cau: #include <string.h>
d. STRCMP():
Ham nay duoc dung dé so sanh 2 chudi.
+ Cuphap: cresult =strcmp(s1, s2) // So sanh chudi s1 va s2
+ Tham s6: sl s2 13 pointer tro toi viing nhd ctia mang ky tu (hodc tén mot mang).
+ Tri tra vé: result 1a: -1 (less than), 0 (equal) or 1 (greater than)
+Yéu cau: #include <string.h>
e. STRNCMP():
Ham nay duoc dung dé so sanh chudi s1 v6i s2 (n bytes).
+ C1 phap: iresult=strncmp(s1, s2, n) // so sanh chudi s1 véi s2 (n bytes)
+ Tham sd:  sl, s2 13 pointer tré t&i ving nhé ciia mang ky tu (hodc tén mot mang), n 1a sb byte.
+ Tri tra vé&: iresult 1a s6 nguyén 8 bit kiéu int
+Yéu cau: #include <string.h>
f. STRICMP():

Ham nay duoc dung dé so sanh chudi s1 vé6i s2 (khong biét s1 va s2).
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+ C phap: iresult=stricmp(s1, s2) // so sanh trong truong hop khong biét s1 va s2

+ Tham s6: sl s2 13 pointer tro toi ving nhd ctia mang ky tu (hodc tén mot mang).

+ Tri tra vé&: iresult 1a s6 nguyén 8 bit kiéu int

+Yéu cau: #include <string.h>

g. STRNCPY():

Ham nay duoc ding dé copy n ky tu tir s2 va gan vao sl.

+ Cu phap: ptr=strncpy(sl, s2, n)

+ Tham sd: sl s2 13 pointer tré t6i ving nhé ciia mang ky tu (hodc tén mot mang), n 13 sb ky tur

+ Tri tra vé&: ptr 1a bién con tré cua sl

+Yéu cau: #include <string.h>

h. STRCSPN():

Ham nay duoc ding dé dém s ky tu dau cta chudi s1 khong ndm trong chudi s2..

+ Cu phap: iresult=strcspn(sl, s2)

+ Tham sd: sl s2 13 pointer tré toi ving nhé ciia mang ky tu (hodc tén mot mang).
+ Tri tra vé&: iresult 13 s6 nguyén 8 bit kiéu int

+Yéu cau: #include <string.h>

i. STRSPN():

Ham nay duoc dung dé dém sd ky ty dau cta chudi s1 nim trong chudi s2..

+ Cu phap: iresult=strspn(s1, s2)

+ Tham sé: sl s2 13 pointer tro toi ving nhé ciia mang ky tu (hodc tén mot mang).
+ Trj tra vé: iresult 12 s6 nguyén 8 bit kiéu int

+Yéu cau: #include <string.h>

j. STRLEN():

Ham nay duoc dung dé tinh chiéu dai ctia chudi sl.

+ Cu phap: iresult=strlen(s1)

+ Tham s6: sl 1a pointer trd téi ving nhd cia mang ky tu (hodc tén mot mang).

+ Trj tra vé: iresult 12 s6 nguyén 8 bit kiéu int

+Yéu cau: #include <string.h>

k. STRLWR():

Ham nay duoc dung dé chuyén cac ky tu trong chudi s1 thanh chir thuong.

+ Cu phap: ptr =strlwr(s1)

+ Tham s6: sl 1 pointer trd téi ving nhd ciia mang ky tu (hodc tén mot mang).

+ Tri trd vé&: ptr 12 bién con tré cua sl

+Yéu cau: #include <string.h>

l. STRPBRK():

Ham nay duoc ding dé tim vi tri ctia ky tu trong chudi s1 va 1a ky ty dau trong chudi s2.
+ Cu phép: ptr =strpbrk(s1, s2)

+ Tham sd:  sl, s2 14 pointer tré t6i ving nhé cua mang ky tu (hodc tén mot mang).
+ Trj tra vé: ptr 12 bién con tro cua sl

+Yéu cau: #include <string.h>

m. STRSTR():

Ham nay duoc dung dé tim vi tri cta chudi s2 trong chudi s1.

+ Cu phap: ptr =strstr(s1, s2)

+ Tham sd:  sl, s2 14 pointer tré t6i ving nhé caa mang ky tu (hodc tén mot mang).
+ Trj tra vé: ptr 12 bién con tro cua sl

+Yéu cau: #include <string.h>

n. STRCPY():

Ham nay dugc dung dé Copy mot mot hfmg hodc mét chudi tir src vao mot chudi dest.
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+ Clh phap: strcpy (dest, src)
+ Tham s6:  dest 1a pointer trd dén ving nhé cua day ky tu.
src ¢6 thé 1a chudi hang hoic 1a mot pointer
+ Tri tra vé: khong
+Yéu cau: khong
Vi du:
char string[ 10], string2[10];

strepy (string, "Hi There");

strepy(string2,string);
0. STRTOK():
Ham nay dugc dung dé Tim m3 ké t1ep 0 trong pham vi sl bang ky tu dugc tach ra tir chudi s2 va
tra con tré vé lai chd d6. Lan goi dau tién bat dau tai vi tri dau cta sl va tim kiém cho dén khi
thay dugc ky tu NOT chua trong s2, va tra véky tw NULL néu khong tim thiy. Néu khong tim
thdy, n6 bat dau voi ma dau tién ( tra lai gia tri ¢ii ). Lénh nay  ( tiép tuc tim kiém ) lac do tiép
tuc tim kiém ky ty d6 chira trong s2. Néu khong tim thdy, tr ma hién tai cho dén ma két thuc ciia
sl tleptuc t1m klem cho den hét ma Vach se tra vé gla tri NULL Neu 1 du:oc t1m thay no s€ duoc
theo s& dugc bat dau. MBbi lan goi tlep theo vai 0 13 déi s6, bat dau tim kiém véi gla tri con tro da
duoc luu trudce do.
+Cuphdp ptr = strtok(s1, s2)
+ Thamsd s1, s2 12 bién con tré chi dén ky tu ctia mang ( hodc tén cia mang ). Chu y
rang s1, s2 ¢ thé khong phai 14 hang s6 (& mirc cao ). S1 ¢6 thé bang 0 dé bao 1a hanh dong van
duoc thuc hién.
+ Trj tra vé: ptr tro t6i ky tu can trong s1 hodc né bang 0.

+ Loi ich: Tét ca cac thiét bi.
+ Yéu cau: #include <string.h>
Vi du:

char string[30], term[3], *ptr;
strepy(string,"one,two,three;");
strepy(term,",;");

ptr = strtok(string, term);

while(ptr!=0)

{
puts(ptr);
ptr = strtok(0, term);
}
// Prints:
one
two
three
4. Nhém Ham Quan Ly Bo Nhé Cia Cua C:
a. MEMSET():

Ham nay duoc ding dé copy n byte ctia value vao bo nh¢ dich.
+ Cu phdp: memset (destination, value, n)

+ Tham s6:  destination 1a mét con trd; value, n sé nguyén 8bit.
+ Trj tra vé: khong

+Yéucau: khong

Vi du:
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memset(arrayA, 0, sizeof(arrayA));
memset(arrayB, '?', sizeof(arrayB));
memset(&structA, OxFF, sizeof (structA));
b. MEMCPY(), MEMMOVE():
Ham nay duoc dung dé copy n byte tir source dén destination trong RAM.
+ Ca phdp: memcpy (destination, source, n)
memmove(destination, source, n)
+ Tham s6:  destination 1a mot bién con tré trong b nhé, source 13 bién con tré trong ving nho’,
n 12 s6 byte can chuyén
+ Tri tra vé: khong
+Yéu cau: khong
Vi du:
memcpy(&structA,&structB,sizeof (structA));
memcpy(arrayA,arrayB,sizeof (arrayA));
memcpy(&structA, &databyte, 1);
5. Lénh ANALOG COMPARE (SETUP_COMPARATOR():
Ham nay duoc dung dé khoi tao khdi analog comparator. Hang s6 trén co 4 gid tri cia dau vao
Cl-, Cl+, C2-, C2+
+ Cl phap: setup comparator (mode)
+ Tham s6: mode 14 hing s6. Cac hang s6 hop 18 dugc chira trong céc file c6 dudi .h va c6 thé
nhu sau:
A0 A3 Al A2
A0 A2 Al A2
NC NC Al A2
NC _NC _NC NC
A0 VR Al VR
A3 VR A2 VR
A0 A2 A1 A2 OUT ON A3 A4
A3 A2 Al A2
+ Tri tra vé: khong dinh nghia
+ Loi ich: 1énh nay chi dung cho cac thiét bi c6 analog comparator.
+Yéu cau: Hing sb duoc dinh nghia trong file c6 tén devices.h
Vi du:
// Sets up two independent comparators (C1 and C2),
/I C1 uses A0 and A3 as inputs (- and +), and C2
//'uses Al and A2 as inputs
setup _comparator(A0 A3 Al A2);
6. Lénh SETUP_VREF():
Ham nay duoc dung dé thiét 1ap dién ap tham chiéu cho tin hiéu analog va/hoic cho xut ra tin
hi€u qua chan A2.
+ Ca phap: setup vref (mode | value)
+ Tham s6: mode c6 thé 1a 1 trong cac hang sb sau:

FALSE (off)

VREF LOW for VDD*VALUE/24

VREF HIGH for VDD*VALUE/32 + VDD/4

Gia trj 1a s6 nguyén 0-15 bit
+Tri tra vé& Khong xac dinh
+ Loi ich : 1énh nay chi st dung véi thiét bi c6 phan VREF.
+Yéuciu Hing s6 dugc dinh nghia trong file ¢ tén devices.h
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Vi du:
setup_vref (VREF_HIGH | 6); // At VDD=5, the voltage is 2.19V
7. Nhom Ham Quan Ly ROM Noi:
a. READ EEPROM():
Ham nay duogc dung dé doc byte tur dia chi dit li€u EEPROM xéc dinh. Pia chi bat dau & 0 va
pham vi phu thudc vao chuc nang.
+ Chphap :value =read eeprom (address)
+ Tham s6 :Pia chi 1a mot sé nguyén 8 bit.
+Tritra vé  :1a mot s6 nguyén 8 bit.
+Loiich  :Lénh nay chi co tac dung véi cac thiét bi c6 gan phan EEPROMS.
+ Doi hoi :Khong.
Vi du:
#define LAST VOLUME 10
volume = read EEPROM (LAST VOLUME);
b. WRITE EEPROM():
Ham nay duoc ding dé ghi byte vao dia chi dit lieu EEPROM xéc dinh. Lénh nay c6 thé chiém
vai phan nghin gidy cta chu ky may. Lénh nay chi lam viéc voi cac thiét bi co cai sin chuong
trinh EEPROM bén trong nd. Lénh nay ciing co tac dung vé6i cac thiét bi c6 phan EEPROM ngoai
hodc véi bd phan EEPROM riéng biét (line the 12CE671), xem thém EX EXTEE.c with
CE51X.c, CE61X.c or CE67X.c.
+ Chphap :write eeprom (address, value)
+Tham sd :dia chi la mot sb nguyén 8 bit, pham vi phu thudc vao thiét bi, gia tri 1a mat )
nguyén 8 bit.
+Tritravé :Khong rd.
+ Loi ich :Lénh nay chi thuc hién vdi cac thiét bi co phén mém hd tro trén chip.
+Yéucau :Khong.
Vi du:
#define LAST VOLUME 10 // Location in EEPROM
volume++;
write_eeprom(LAST VOLUME,volume);
c. READ PROGRAM EEPROM():
Ham nay duoc dung dé doc tir nhirng ving chuong trinh EEPROM riéng biét.
+ Chphap : write program eeprom (address, data)
+ Tham sb  :dia chi 1a 16 bit cho vung PCM va 1a 32 bit cho vung PCH, dit li¢u 1a 16 bit cho
vung PCM va 8 bit cho ving PCH.
+Tritravé :Tuy dit liéu trong EEPROM
+ Loi ich : Chi c6 cac thiét bi cho phép doc tir bd nhé chwong trinh.
+Yéucau :Khong.
Vi du:
write_program_eeprom(0,0x2800);
//disables program
d. READ CALIBRATION():
Ham nay co thé doc dugc kich ¢& ctia tham s n vao khoang 14000, d6 1a o 16n cua bd nhd.

+ Caphdp value = read_calibration (n)

+Thamsé : n la kich thuée bd nhé, va bo nhé bét dau 1a 0.
+Tritravé La byte 8 bit.

+ Loi ich : Lénh nay chi dung cho PIC 14000.

+Yéuciu Khong.

Vi du: fin = read_calibration(16);
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8. Nhém Ham Vao/Ra Sé:
a. OUTPUT LOW(): ‘
Ham nay dung dé reset cac chan cua MCU vé mirc logic 0

+ Clh phap: output low (pin)

+ Tham s6:  cac chan (pin) phai dugc dinh nghia trong file tiu dé devices .h. Gia trj hoat dong
la bit dia chi. Vi dy, can port A (byte 5) bit 3 tuong ung vdi gia tri 5%8+3 or 43 thi
s€ dinh nghia nhu sau: #define PIN_ A3 43

+ Trj tra vé: khong

+Yéu cau: Chén IC phai duoc dinh nghia trong tap tin tiéu dé devices .h
b. OUTPUT HIGH():
Ham nay dung d€ set cac chan cia MCU lén mirc logic 1.

+ Clh phap: output high(pin)

+ Tham s6:  céc chan (pin) phai dugc dinh nghia trong file tiéu dé devices .h. Gia trj hoat dong
1a bit dia chi. Vi dy, can port A (byte 5) bit 3 twong ing voi1 gia tri 5*8+3 or 43 thi
s€ dinh nghia nhu sau: #define PIN_ A3 43

+ Tri trd vé: khong
+Yéu cau: Chén IC phai duoc dinh nghia trong tap tin tiéu dé devices .h

Vi du:
#include <16f877.h>
#use delay(clock=20000000)
#use rs232(baud=9600, xmit=PIN_C6, rcv=PIN_C7) // Jumpers: 8 to 11, 7 to 1
void main()
{
printf("Press any key to begin\n\r");
gete();
printf("1 khz signal activated\n\r");
while (TRUE)
{
output_high(PIN BO0);
delay us(500);
output_low(PIN_BO0);
delay us(500);
}

;
c. OUTPUT FLOATY():

Ham nay dung dé Set mode input cho cac chan. Ham nay cho phép pin & muc cao véi muc dich

nhu 1a mot cuc collector thu hé.
+ Cla phap: output float(pin)

+ Tham s6:  céc chan (pin) phai dugc dinh nghia trong file tiéu dé devices .h. Gia tri hoat dong
la bit dia chi. Vi dy, can port A (byte 5) bit 3 twong ung voi gia tri 5%8+3 or 43 thi
s€ dinh nghia nhu sau: #define PIN_ A3 43

+ Tri tra vé: khong
+Yéu cau: Chén IC phai duoc dinh nghia trong tap tin tiéu dé devices .h
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Vi du:
if( (data & 0x80)==0)
output low(pin_AO0);
else
output_float(pin_AO0);
d. OUTPUT BIT():
Ham nay duoc dung dé xuit gia tri 0 hodc 1 trén cac ngd ra.
+ Clh phap: output bit (pin, value)
+ Tham s6:  twong tu output_low(pin) va output_high(pin)
+ Tri tra vé: khong
+Yéucau: chén IC phai duoc dinh nghia trén cac tap tin tiéu dé devices .h
Vi du:
output_bit( PIN_BO, 0); // Gidng nhu output_low(pin_BO);
output_bit( PIN_BO,input( PIN B1)); //DPat chan B0 gidng chan Bl
output bit( PIN_ BO0,shift left(&data,1,input(PIN_B1)));
e. INPUT():
Ham nay tra vé trang thai cac chan. Phuong thirc /O phu thudc vao USE * 10 diéu khién trudc
do.
+ Cla phap: value = input (pin)
+ Tham s6:  cac chan cua device phai duoc khai bao trong tap tin tiéu dé device.h va s& dugc
doc sau I¢nh input(). Gia tri 1a cac bit dia chi.
+ Trj tra vé&: 0 (or FALSE) néu gia tri trén chan IC 13 0
1 (or TRUE) néu gi4 tri trén chan IC 1a 1

Vi du:
while ( linput(PIN B1)); // waits for B1 to go high
if( input(PIN_AO0) )
printf("AO is now high\r\n");
f. OQUTPUT X():
Ham nay duoc dung dé xuit mot byte ra cong. Cong diéu khién phu thudc vao khai bao diéu
khién #USE * 10 truéc d6
+ Caphdp output_a (value)
output b (value)
output c (value)
output_d (value)
output_e (value)

+ Thamsd value 1a mdt s6 nguyén 8 bit
+Tritra vé khong
+Yéuciu khong
Vi du:

OUTPUT_B(0xf0); // Xuét 11110000b ra port B
g. INPUT X():

Ham nay duoc dung dé nhap mot byte tir Port. Port diéu khién phu thudc vao khai bao diéu khién
#USE* 10 trudc do.

+ Ca phép: value = input_a()
value = input_b()
value = input_c()
value = input_d()
value = input_e()
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+ Tham s6:  khong
+ Tri tra vé&:  s6 nguyén 8 bit.
+Yéucau: khong
Vi du:
data = input_b();

h. PORT B PULL-UPS():
Ham nay duoc dung dé Sets cong vao B pullup. TRUE s& hoat dong, va FALSE sé& ngineg.
+ Cla phap: port b pull-ups (value)
+ Tham s6:  value 13 bién bool logic ( TRUE hoic FALSE)
+ Tri tra vé: khong
Luu ¥: Chi c6 trén céc thiét bj 14 va 16 bit (PCM and PCH). (Note: use SETUP_ COUNTERS
trong PCB phan).
Vi du:
port b pullups(FALSE);
i. SET TRIS X():
Nhirng ham nay dinh nghia chén I/O cho mét port. Diéu nay chi thyc hién duoc khi str dung
FAST 10 va khi cong xuat nhap dugc truy cap. Mdi bit dai dién cho mot chan. s6 1 chi chan
nhap va 0 chi chan xuit
+ Clh phap: set tris a (value)

set tris_b (value)

set tris_c (value)

set tris_d (value)

set tris_e (value)
+ Tham sb: value 1a s nguyén 8 bit véi mdi bit dai dién cho mot céng Xuét nhap.
+Yéucau: khong
Vi du:

SET TRIS B( 0xOF ); // B7,B6,B5,B4 la xuat, B3,B2,B1,B0 la nhap

9. Nhom Lénh Trén Bit, Byte:
a. SHIFT RIGHT(), SHIFT LEFT():
Céac ham nay dugc dung dé dich phai (trai) mot bit vao mot mang hay mot cau trac. Dia chi phai
1a mot dinh nghia mang hodc dia chi trd t6i cu tric (such as &data). Bit 0 ciia byte thap trong
RAM sé dugc xtr Iy bang LSB.
+ Clh phap: shift right (address, bytes, value)
+ Tham sb: address dja chi tro t6i vung nhd, bytes 1a sb byte thao tac, value 1a 0 hoac 1 dugc
dich vao.
+ Tri trd vé&: 0 or 1 ddi véi bit bi dich ra
+Yéucau: khong

Vi du:
// Poc 16 bit tir chan A1, mdi khi chan A2 chuyén tir 0 sang 1 (canh 18n)
struct {
byte time;
byte command : 4;
byte source : 4;
} msg;
for(i=0; i<=16; ++i)
{

while(!input(PIN _A2));
shift right(&msg,3,input(PIN_Al));
while (input(PIN_A2)) ;
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} // Dich 8 bit ra chan A0, bt dau tir bit LSB.
for(i=0;1<8;++1)
output bit(PIN_AO,shift right(&data,1,0));

b. ROTATE RIGHT():
Ham nay duoc dung dé quay phai mot bit cia mot mang hay ciu trac. . Dia chi phai 1a mét dinh
nghia mang hodc dia chi tro t6i cau tric (such as &data). Bit 0 cia byte thip trong RAM s& dugc
xur Iy bang LSB.
+ Cl phap: rotate right (address, bytes)
+ Tham s6:  address dia chi ving nh¢, bytes 13 s6 byte thao tac.
+ Tri trd vé: khong
+Yéuciu khong
Vi du:

struct

{

intcell 1:
int cell 2 :
int cell 3:
int cell 4 :
} cells;
rotate _right( &cells, 2);
rotate right( &cells, 2);
rotate right( &cells, 2);
rotate right( &cells, 2);  //cell _1->4,2->1,3->2 and 4-> 3
c. ROTATE LEFT():
Ham nay duoc dung dé quay trai mot bit.
+ Cl phap: rotate left (address, bytes)
+ Tham s6:  address 1a dia chi con trd trong ving nhé, byte 1a s6 byte thao tac
+ Tri tra vé: khong

)

)

)

-b-lk-lk-lk

)

+Yéucau khong
Vi du:
X = 0x86;
rotate left( &x, 1); // x = 0x0d

d. BIT CLEAR():
Ham nay duoc dung dé xo4 bit cia mot bién (0-7, 0-15 or 0-31). Ham nay tuong duong: var &=
~(1<<bit);
+ Caphap:  bit_clear(var,bit)
+ Tham s6:  var c6 thé 14 bién hay gia tri 8,16 hodc 32 bit, bit 1a mot s6 0-31 thé hién s bit, 0
la LSB.
+ Trj tra vé: khong
+Yéucau None
Vi du:
int X;
x=5;
bit clear(x,2); // x 1s now 1
bit clear(*11,7);  // A crude way to disable ints
e. BIT SET():
Ham nay duoc dung dé Sets bit cho mot bién. Ham nay tuong dwong: var |= (1<<bit);
+ Cl phap: bit_set(var,bit)
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Tham s6:  var 14 bién 8,16 or 32 bit, bit 14 mot s6 tir 0-31 thé hién s6 bit, 0 1a bit
c6 trong s6 thap nhat.
+ Tri trd vé: khong
+Yéuciu khong
Vi du:
int x;
x=5;
bit set(x,3); //xisnow 13
bit_set(*6,1); //' A crude way to set pin B1 high
f. BIT TEST():
Ham nay duoc dung dé test bit (0-7,0-15 or 0-31) trong mdt bién.
+ Cl phap: value = bit_test (var,bit)
Tham s:  var 1a bién 8,16 or 32 bit, bit 1a mot s6 tir 0-31 thé hién sé bit, 0 1a bit
c6 trong s thip nhat.
+Tritravé: Oorl
+Yéucau: khong.

Vi du:
if( bit_test(x,3) || !bit test (x,1))
{
//Néu bit 3 1a 1 hodc bit 112 0
}
if(data!=0)
for(i=31;!bit_test(data,i);i--) ;
g. SWAP():

Ham nay duoc dung dé trao doi bit thip thanh cao ctia mot byte. Him ndy twong dwong véi:byte
= (byte <<4) | (byte >> 4);
+ Ca phap: swap (lvalue)
+ Tham s6:  lvalue 1 bién mot byte
+ Trj tra vé&: khong — CANH BAO: ham nay khéng cho két qua
+ Tri travé - khong
Vi du:

x=0x45;

swap(x); //x now 1s 0x54
h. MAKES():
Ham nay duoc dung dé trich mot byte tir mot bién.
+ Cl phap:: 18 = MAKES(var,offset)
+ Tham s6:  var 14 s6 nguyén 16 hodc 32 bit.

offset is a byte offset of 0,1,2 or 3.

+ Trj tra vé: s6 nguyén 8 bit

Vi du:

int32 x;

inty;

y = make8(x,3); /I Gets MSB of x
i. MAKEI16():

Ham nay duoc dung dé tao mot s 16 bit tir hai s6 8 bit.
+ Cla phap:: 116 = MAKEI16(varhigh, varlow)

+ Tham s6:  varhigh, varlow 1a hai sb 8 bit.

+ Tri tra v&: mot s6 nguyén 16 bit

+ Trj tra vé: khong

Trang 88



Chuong II: Lap Trinh Cho PIC Dung PIC C Compiler

Vi du:

long x;

int hi,lo;

x = makel6(hi,lo);
j. MAKE32():

Ham nay dugc dung dé tao mot sb 32 bit tir s6 8 and 16 bit.
+ Cla phap:: 132 = MAKE32(varl, var2, var3, var4)
+ Tham s6:  varl-4 1a s6 8 or 16 bit . var2-4 1a cac tuy chon.
+ Tri travé:  mot s 32 bit
+Yéucau: Nothing
Vi du:
int32 x;
int y;
long z;
x = make32(1,2,3,4); // x1s 0x01020304
y=0x12;
z=0x4321;
x = make32(y,z); // x 1s 0x00124321
x = make32(y,y,z); // x1s 0x12124321
10.Nhom Ham Phuc Vu Delay:
a. DELAY CYCLES():
Ham nay duoc dung dé thuc hién delay mot ) xung Iénh (instruction clock) dinh trudc. Mot
xung 1énh bang 4 xung dao dong
+ Cu phép:: delay cycles(count)
+ Tham s6:  count — hang s6 0~255
+ Trj tra vé: khong
+Yéu cau: khong
Vi du: delay cycles(25); //V&i xung clock dao dong 20MHz, chuong trinh s€ delay Sus
//25 x (4/20000000) = Sus

b. DELAY MS():

Ham nay dugc dung dé thyuc hién delay mdt thoi gian dinh trudc. Thoi gian tinh béng milisecond.
Ham nay sé& thuc hién mot s6 1énh nham delay 1 thoi gian yéu ciu. Ham nay khong sir dung bat
ky timer ndo. Néu sir dung ngit (interupt), thoi gian thue hién cac 1énh trong khi ngat khong duoc
tinh vao thoi gian delay.

+ Cl phap: delay ms(time)

+ Tham s6:  time - 0~255 néu time 12 mot bién s, 0~65535 néu time 1 hing sb

+ Tri tra vé: khong

+Yéu cau: #uses delay

c. DELAY US():

Ham nay duoc dung dé thuc hién delay mot thoi gian dinh trude. Thoéi gian tinh bang
microsecond. Shorter delays will be INLINE code and longer delays and variable delays are calls
to a function. Him nay sé& thyc hién mot s6 1énh nham delay 1 thdi gian yéu cau. Ham nay khong
str dung bat ky timer nao. Néu sir dung ngit (interupt), thoi gian thuc hién cac 1énh trong khi ngit
khong duogc tinh vao théi gian delay.

+ Ca phdp: delay us(time)

+ Tham s6:  time - 0~255 néu time 12 mot bién s, 0~65535 néu time 1 hing sb

+ Tri tra vé: khong

+Yéu cau: #uses delay

11.Nhom Ham Timer va Counter:
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a. RESTART WDT():
Ham nay dugc dung dé Khoi dong lai watchdog timer.

+ Cu phap:: restart wdt()
+ Tham s6: khong

+ Trj tra vé: khong

+ Yéu cau: #fuses

b. SETUP _WDT():

Ham nay dugc dung dé dinh ché do hoat dong cho watchdog timer.

+ Cu phap: setup_wdt(mode)

+ Tham s6:  Mode c6 thé 13 mot trong cac hing sb sau
WDT_18MS
WDT _36MS
WDT_72MS
WDT _144MS
WDT 288MS
WDT 576MS
WDT 1152MS
WDT 2304MS

+ Tri tra vé: khong

+Yéu cau: #fuses

cac hing s6 phai dugc dinh nghia trong device file PIC16F876.h

c. SETUP_COUNTRES():

Ham nay duoc ding dé Set up RTCC hay WDT

+ Ca phdp: setup counters(rtcc_state, ps_state)

+ Tham sd: rtec_state — hang sb, duoc dinh nghia nhu sau
RTCC _INTERNAL
RTCC EXT L TO H 32
RTCC EXT H TO L 48
ps_state— hang s6, duoc dinh nghia nhu sau
RTCC DIV 2 0
RTCC DIV 4 1
RTCC DIV _8 2
RTCC DIV_16 3

4
5

RTCC DIV 32
RTCC DIV 64
RTCC DIV 1286
RTCC DIV 2567

RTCC_8 BIT 0
WDT_18MS 8
WDT 36MS 9
WDT_72MS 10
WDT_144MS 11
WDT 288MS 12
WDT 576MS 13
WDT _1152MS 14
WDT 2304MS 15

+ Tri tré‘ vé: khéng tra \{é
+ Yéu cau: cac hang so6 phai dugc dinh nghia trong device file .h
d. GET RTCC(), GET TIMERO():
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Ham nay duoc dung dé tra vé gia tri bién dém cua real time clock/counter. Khi gia tri timer vuot
qua 255, value duoc dat tro lai 0 va dém ti€p tuc (..., 254, 255,0, 1,2, ...)

+ Cu phap:: value = get _rtcc()
, value = get_timer0Q()
+ Tham s0: khong

+ Tri trd vé: 8 bit int 0~255

+Yéu cau: khong

e. SET RTCC(), SET TIMERO():

Ham nay duoc dung dé dat gia tri ban dau cho real time clock/counter. Tat ca cac bién déu dém
tang. Khi gia trj timer vuot qua 255, value dugc dat tro lai 0 va dém tiép tuc (..., 254, 255, 0, 1, 2,
..n)

Cu phap: set_rtce()
, set_timer0Q()
+ Tham so: 8 bit, value = 0~255

+ Tri tra vé: khong
+Yéu cau: khong
f. SETUP TIMERI():
Ham nay duoc dung dé khoi dong timer 1. Sau d6 timer 1 c6 thé dugc ghi hay doc dung 1énh
set timerl() hay get timerl(). Timer 1 la 16 bit timer. V&1 xung clock 1a 20MHz, timer 1 tang 1
don vi sau mdi 1,6us (khi ta dung ché d6 T1 DIV_BY_8) va tran sau 104,8576ms.
+ Cl phap: setup timer 1(mode)
+ Tham s6: mode - tham s nhu sau
T1 DISABLED : tat timerl
T1 INTERNAL  :xung clock ctia timerl bang ' xung clock ndi ctia IC (OSC/4)
T1 EXTERNAL :lay xung ngoai qua chan CO (khong & ché d6 dong bo)
T1 EXTERNAL SYNC : ldy xung ngoai qua chan CO & ché do dong bo (khi & ché d6 nay
néu CPU & ché do SLEEP
T1 CLK OUT : enable xung clock ra
T1 DIV _BY 1 :65536-(samplingtime(s)/(4/20000000)) timemax=13.1ms
T1 DIV _BY 2 :65536-(samplingtime(s)/(8/20000000)) timemax=26.2ms
T1 DIV _BY 4 : 65536-(samplingtime (s)/(16/20000000))timemax=>52.4ms
T1 DIV _BY 8 :65536-(samplingtime(s)/(32/20000000))timemax=104.8ms
+ Trj tra vé: khong
+Yéu cau: cac hang sd phai dugc dinh nghia trong device file .h
g. GET TIMERI():
Ham nay duoc dung dé tra vé gia tri bién dém cua real time clock/counter. Khi gia tri timer vuot
qua 65535, value dugc dat tro lai 0 va dém tiép tuc (..., 65534, 65535,0, 1,2, ...)
+ Cu phap:: value = get_timerl()
+ Tham s6: khong
+ Tri trd v&: 16 bit int 0~65535
+Yéu cau: khong

h. SET TIMERI():

Ham nay duoc dung dé dat gia tri ban du cho real time clock/counter. Tat ca cac bién déu dém
tang. Khi gia tri timer vuot qua 65535, value dugc dat trd lai 0 va dém tiép tuc (..., 65534, 65535,
0,1,2,...)

+ Cl phap:: set_timerl()

+ Tham sb: 16 bit, value = 0~65535

+ Tri tra vé: khong
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+Yéucau: khong
i. SETUP TIMER2():
Ham nay duoc dung dé khoi dong timer 2. mode qui dinh sé chia xung clock. Sau dé timer 2 c6
thé duoc ghi hay doc dung 1énh set_timer2() hay get timer2(). Timer 1 13 8 bit counter/timer.
+ Clh phap: setup timer 2(mode,period,postscale)
+ Tham s6: mode - tham s6 nhu sau
T2 DISABLED : tit timer2
T2 DIV_BY 1 :
T2 DIV _BY 4 :
T2 DIV _BY 16:
Period — 0~255 qui dinh khi gia tri clock dugc reset
Postscale — 1~16 qui dinh s6 1an reset timer trudc khi ngét (interupt)
+ Tri tra vé: khong
+Yéu cau: cac hang sb phai dugc dinh nghia trong device file PIC16F876.h
Vi du: Ham nay co thé dung dé dat tan s6 cho PWM va duoc tinh nhu sau
fre =[( Q§g /4)/timemode]/ 255

oscillator fre. lor4orl6  tick/rollover
N A

instruction fre.

SETUP TIMER 2(T2 DIV BY_ 1,255,1):PWM frequency=[(20MHz/4)/1]/255= 19,61kHz
SETUP TIMER 2(T2 DIV _BY 4,255,1): PWM frequency = [(20MHz/4)/4]/255 = 4,90kHz
SETUP TIMER 2(T2 DIV BY 16,255,1): PWM frequency = [(20MHz/16)/1]/255 = 1,23kHz
j. GET TIMER2():
Ham nay duoc dung dé tra vé gia tri bién dém cua real time clock/counter. Khi gia tri timer vuot
qua 255, value duoc dit trd lai 0 va dém tiép tuc (..., 254, 255,0, 1,2, ...)
Cu phap: value = get _timer2()
Tham s6: khong
Tri tra v&: 8 bit int 0~255
Yéu cau: khong
k. SET TIMER2():
Ham nay duoc dung dé dit gia tri ban dau cho real time clock/counter. T4t ca cac bién déu dém
tang. Khi gia trj timer vuot qua 255, value dugc dat tro lai 0 va dém tiép tuc (..., 254, 255, 0, 1, 2,
n)
Cu phap: set timer2(value)
+ Tham sb: 8 bit, value = 0~255
+ Tri trd vé: khong
+Yéu cau: khong
12.Nhom Ham Quin Ly ADC:
a. SETUP_ADC():
Ham nay duoc dung dé dinh cdu hinh cho bd bién dbi A/D
+ Cl phap: setup adc(mode)
+ Tham s6: mode — mode chuyén ddi Analog ra Digital bao gdm
ADC_OFF: tat chirc nang sir dung A/D
ADC_CLOCK_INTERNAL: thoi gian 14y mau bang clock, clock 1a thoi gian clock trong IC
ADC CLOCK DIV _2: thoi gian 14y mau bang clock/2
ADC _CLOCK _DIV_8: thoi gian lay mau bang clock/8
ADC_CLOCK DIV 32: thoi gian 14y mau bang clock/32
+ Trj tra vé: khong
+Yéu cau: cac hang sd phai dugc dinh nghia trong device file .h
b. SETUP_ADC PORT():
Ham nay duoc dung dé xac dinh cong dung dé nhan tin hiéu analog
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+Caphap:  setup_adc_ports(value)
+ Tham s6:  value — hang s6 duoc dinh nghia nhu sau

NO_ANALOGS : khong st dung cong analog

ALL ANALOG : RAO RA1 RA2 RA3 RAS REO RE1 RE2 Ref=Vdd
ANALOG RA3 REF : RAO RA1 RA2 RAS REO RE1 RE2 Ref=RA3

A ANALOG : RAO RA1 RA2 RA3 RAS Ref=Vdd

A ANALOG RA3 REF : RAO RA1 RA2 RAS Ref=RA3

RAO RA1 RA3 ANALOG : RAO RA1 RA3 Ref=Vdd

RAO RA1 ANALOG RA3 REF :RAORAI1 Ref=RA3

ANALOG _RA3 RA2 REF : RAO RA1 RAS REO RE1 RE2 Ref=RA2,RA3
ANALOG NOT REl RE2 : RAO RA1 RA2 RA3 RAS REO Ref=Vdd

ANALOG NOT RE1 RE2 REF RA3 :RAORAI RA2 RA5 REO Ref=RA3
ANALOG NOT RE1 RE2 REF RA3 RA2 :RAORAIRAS REO Ref=RA2,RA3

A ANALOG RA3 RA2 REF : RAO RA1 RAS Ref=RA2,RA3
RAO RA1 ANALOG RA3 RA2 REF :RAO RAI1 Ref=RA2,RA3
RAO_ANALOG : RAO

RAO ANALOG RA3 RA2 REF :RAO0Ref=RA2,RA3

+ Trj tra vé: khong

+Yéu cau: cac hang sb phai dugc dinh nghia trong device file PIC16F876.h

Vi du:
setup_adc_ports(ALL_ANALOG) : dung tit c4 cac pins dé nhén tin hiéu analog.
setup_adc_ports(RA0 RA1 RA3 ANALOG) : dung pin A0, Al va A3 dé nhén tin hiéu

analog. Pién ap ngudn cap cho IC dugc dung lam dién ap chuén.
setup_adc_ports(AO_RA1_ANALOGRA3_REF) : dung pin A0 va Al dé nhan tin hiéu

analog. Dién 4p cip vao pin A3 dugc dung lam dién ap chuén.

c. SETUP_ADC CHANNEL():

Ham nay duoc dung dé xac dinh pin dé doc gia tri Analog bang 1énh READ ADC()

+ Cl phap:: setup_adc channel(chan)
+ Tham s6: chan : 0~7 — chon pin dé 14y tin hiéu Analog bao gdm
1 :pin AO
2 :pin Al
3 :pin A2
4 :pin AS
5 :pin EO
6 :pinEl
7 :pin E2
+ Tri tra vé: khong
+ Yéu cau: khong

d. READ ADC():

Ham nay duoc dung dé doc gia tri Digital tir bo bién d6i A/D. Cac ham setup adc(),
setup_adc_ports() va set_adc_channel() phai dugc dung trudc khi dung ham read_adc(). Poi voi
PIC16F877, bd A/D mic dinh 1a 8 bit. Dé st dung A/D 10 bit ta phai dung thém 1€nh #device
PIC16F877 *=16 ADC=10 ngay tir ddu chwong trinh.

+ Ca phép: value =read adc()

+ Tham s6:  khong

+ Tri tra vé: 8 hodc 10 bit

value = 0~255 néu dung A/D 8 bit (int)

value =0~1023  néu dung A/D 10 bit (long int)

+ Yéu cau: khong
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e. SETUP_VREF():
Ham nay dugc dung dé thiét 1ap dién ap chuin bén trong MCU cho bd analog compare hoidc cho
ngod ra & chan A2
+ Clh phap: setup vref(mode/value)
+ Tham s6: mode gdm mot trong cac hing sé sau

FALSE (off)

VREF_LOW  for VDD*VALUE/24

VREF_HIGH for VDD*VALUE/32 + VDD/4

any may be or'ed with VREF A2.

value is an int 0-15.

+ Trj tra vé: khong
+Yéucau: cac hang sb phai duoc dinh nghia trong device file PIC16F87x .h
13.Nhém Ham Qudn Ly Truyén Théng RS-232:
a. GETC(), GETCH(), GETCHAR():
Ham nay dugc dung dé doi nhan 1 ky tu tir pin RS232 RCV. Néu khong mudn doi ky tir goi veé,

dung 1énh kbhit().
+ Cu phép:: ch = getc()
ch = getch()

ch = getchar()
+ Tham s6:  khong
+ Tri tra vé: ky tu 8 bit
+Yéu cau: #use rs232
Vi du: #include <16f877.h>
#use delay(clock=20000000)
#use rs232(baud=9600,parity=N,xmit=PIN C6,rcv=PIN C7)
char answer;
void main()
{
printf("Continue (Y,N)?");
do
{
answer=getch();
} while(answer!="Y"' && answer!='N");

b
b. GETS():
Ham nay duoc dung dé doc cac ky tu (dung GETC()) trong chudi cho dén khi gip 1énh RETURN
(gié tri 13).
+ Cu phap:: gets(char *string)
+ Tham s6: string 13 con tré (pointer) chi dén day ki tu
+ Trj tra vé: khong
+Yéu cau: #use rs232
Vi du: #include <16f877.h>
#include <string.h>
#use delay(clock=20000000)
#use rs232(baud=9600,parity=N,xmit=PIN_C6,rcv=PIN_C7)
char string[30];
void main()

{

printf("Input string: ");
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gets(string);
printf("\n\r");
printf(string);
b
c. PUTC(), PUTCHAR():
Ham nay duogc dung dé goi mot ky tu thong qua pin RS232 XMIT. Phai dung #USE RS232 trudce
khi thye hién 1énh nay dé xac dinh téc do (baud rate) va pin truyén.
+ Ca phap: putc(cdata)
putchar(cdata)
+ Tham s6:  cdata 13 ky tu 8 bit
+ Tri tra vé: khong
+Yéucau: #use rs232
Vi du: #include <16f877.h>
#use delay(clock=20000000)
#use rs232(baud=9600,parity=N,xmit=PIN C6,rcv=PIN C7)

int 1;
char string[10];
void main()
{
strepy(string,"Hello !"); //copy “Hello ! to string
for(i=0; 1<10; 1++) putc(string[i]); //put each charater of string onto screen
}

d. PUTS(Q):
Ham nay dugc dung dé goi mdi ky tu trong chudi dén pin RS232 dung PUTC(). Sau khi chudi
dugc gbi di thi RETURN (13) va LINE-FEED (10) dugc goi di. Lénh printf() thuong dung hon
1€nh puts().
+ Clh phap: puts(string)
+ Tham sd:  string 13 chudi hing (constant string) hay day ky tir (character array)
+ Tri tra vé: khong
+Yéucau: #use rs232
Vi du: Dung PUTS()
#include <16£877.h>
#use delay(clock=20000000)
#use rs232(baud=9600,parity=N,xmit=PIN C6,rcv=PIN C7)
void main()

{
puts(" ------------- ");
puts(" | Hello |");
puts(" ------------- ");
b
Dung PRINTE()
#include <16f877.h>

#use delay(clock=20000000)
#use rs232(baud=9600,parity=N,xmit=PIN_C6,rcv=PIN_C7)
void main()

{
printf(" ------------- \n\r");

printf(" | Hello |\n\r");
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printf(" _______________ n);

b

e. KBHIT():

Ham nay dugc dung dé bao d3 nhan duoc bit start.

+ Cl phap:: value = kbhit()

+ Tham s6:  khong

+ Trj tra vé&: 0 (hay FALSE) néu getc() can phai doi dé nhan 1 ky tu tir ban phim
1 (hay TRUE) néu di c6 1 ky tu sdn sang dé nhan bang getc().

+ Yéu cau: #use rs232
f. PRINTEF():

Ham nay duogc dung dé xuit mot chudi theo chuan RS232 hodc theo mot ham xéac dinh. Dit liéu
dugc dinh dang phu hop voi ddi s6 cua chudi. Cac dinh dang dir li¢u nhu sau:
Kiéu ky tu
Chudi hoic ky tu
Sb nguyén khong déu
Hex int (xudt chir thuong)
Hex int (xuét chu hoa)
sd nguyén c6 dau
Sé thue dinh dang kiéu s6 mil
Kiéu dau chdm dong
Lx Hex long int (chir thuong)
LXHex long int (chit hoa)
Iu s6 thap phan khong dau
Id S6 thap phan co6 dau.
% Dau %
+ Cl phap: printf(string)
printf(cstring, values...)
printf(fname, cstring, values...)
+ Tham s6:  String 13 mot chudi hing Hodc mot mang ky tu khong xac dinh. Values 1a danh
sach céc bién phan cach nhau boi dau ¢’ , fname is 1a tén ham dung dé xuét dit liéu
(méc nhién 1a putc()).
+ Trj tra vé: khong
+ Yéu cau: #use rs232
g. SET UART SPEED():
Ham nay duoc dung dé dit toc do truyén dir liéu thong qua cong RS232.

e O XX O

+ Cl phap:: set uart speed(baud)
+ Tham s6: baud 14 hang s toc do truyén (bit/gidy) tir 100 dén 115200.
+ Tri trd vé: khong
+ Yéu cau: #use 1s232
Vi du: /I Set baud rate based on setting of pins BO and B1
switch(input_b() & 3)
{

case 0 : set uart speed(2400); break;
case | : set uart speed(4800); break;
case 2 : set_uart _speed(9600); break;
case 3 : set_uart speed(19200); break;
b
Vi dy st dung duong truyén RS232 dé 14y dit liéu tr ADC
So dd mach dung PIC16F877 va chuong trinh vi dy nhu sau
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Reset Button
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//file name: using rs232.c

//lusing RS232 to get value from A/D converter
//pins connections

/I AO: Analog input (from 10K variable resistor)

#include <16£877.h>
#device PIC16F877 *=16 ADC=10 /lusing 10 bit A/D converter
#use delay(clock=20000000) //we're using a 20 MHz crystal

#use rs232(baud=9600,parity=N,xmit=PIN_C6,rcv=PIN_C7)
intl16 value;

void AD_Init() //initialize A/D converter
{
setup_adc ports(RAO RA1 RA3 ANALOGQG); //set analog input ports: A0,A1,A3
setup adc(ADC CLOCK INTERNAL); //using internal clock
set_adc channel(0); //input Analog at pin AO
delay us(10); //sample hold time
}
void main()
{
AD_Init(); //initialize A/D converter
while(1)
{
output_high(PIN_CO0); //motor direction
output_high(PIN_C3); //brake
value=read adc(); //for changing motor speed
printf("A/D value %lu\r", value);
¥
; ‘
14. Nhom Ham Quan Ly Truyén Thong 12C:
a. #USE 12C():

Thu vién 12C gdm cac ham dung cho 12C bus. #USE 12C dung véi cac 1énh 12C_START,
[2C_STOP, I2C_READ, I2C_WRITE and I2C_POLL. Cac ham phin mém duoc tao ra trir khi
dung 1énh FORCE _HW.

+ Cu phdp: #use i2c(mode,SDA=pin,SCL=pin[options])

+ Tham sd: mode: master/slave - dit master/slave mode
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SCL=pin — chi dinh pin SCL (pin la bit address)
SDA=pin — chi dinh pin SDA
options nhu sau

ADDRESS=nn : chi dinh dia chi slave mode

FAST : str dung fast 12C specification
SLOW : st dung slow 12C specification
RESTART WDT : khéi dong lai WDT trong khi chd doc I2C_ READ

FORCE HW st dung chtrc ning I2C phén ctng (hardware 12C functions)

b. I12C START():

Ham nay duoc diung dé Khai dong start bit (bit khoi dong) ¢ I2C master mode. Sau khi khoi dong
start bit, xung clock ¢ muirc thap cho dén khi Iénh I2C_WRITE() dugc thyc hién. Cha y 12C
protocol phu thude vao thiét bi slave.

+ Cu phép:: i2c_start()

+ Tham s6:  khong

+ Tri tra vé: khong

+Yéucau: #usei2c

Vi du: i2¢_start();
12c_write(0xa0); //Device address
12c_write(address); //Data to device
i2¢_start(); //Restart
12c_write(Oxal); //to change data direction
data=i2c read(0); //Now read from slave
i2¢_stop();

c. 12C STOP():

Ham nay duoc sir dung dé tit sir dung 12C & master mode.

+ Cla phap: 1i2c stop()

+ Tham s6: khong

+ Trj tra vé: khong

+Yéucau: #usei2c

Vi du: i2¢_start(); //Start condition
i2¢_write(0xa0); //Device address
12c_write(5); //Device command
12c_write(12); //Device data
i2¢_stop(); //Stop condition

d. 12C POLL():

Ham nay duoc dung dé hoi vong 12C, ham nay chi dugce dung khi SSP duoc dung. Ham nay tra
vé gia tri TRUE néu nhan dugc gia tri ¢ bd dém. Khi ham nay lén TRUE, néu dung ham
[12C_READ thi ta duoc gié tri doc ve.

+ C phap:

+ Tham sd:
+ Tri tra vé:
+ Yéu cau:

Vi du:

12¢c_poll()
khong
1 (TRUE) hay 0 (FALL)
#use 12¢
12c_start(); //Start condition
i2¢_write(Oxcl); //Device address/Read
count=0;
while(count!=4)
{
while(!i2¢_poll()) ;
buffer[count++]=1i2c read(); //Read Next
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}

i2¢_stop(); // Stop condition
e. 12C READ(), I2CREAD(ACK):
Ham nay duoc dung dé Poc mot byte qua cong I2C O thiét bj master: 1énh nay tao xung clock va
o thiet bi claver, 1énh nay chd doc xung clock. There is no timeout for the slave, use [2C_ POLL
to prevent a lockup. Use RESTART WDT in the #USE I2C to strobe the watch-dog timer in the
slave mode while waiting.
Cu phap: 12c_stop()

i2¢_stop(ack)
Tham sb: tuy chon, méc dinh 1a 1

ack = 0: khong kiém tra trang thai thu goi tin hiéu (ack: acknowlegde)

ack = 1: kiém tra trang thai thu géi tin hiéu
Tritra vé: 8 bitint
Yéu cau: #use 12¢
Vi du: 12c_start();

i2¢_write(Oxal);

datal =1i2c_read();

data2 =12¢_read();

12c_stop();
f. I2C WRITE():
Ham nay dugc dung dé Guri timg byte thong qua giao dién I2C. O ché d6 chu s& phat ra xung
Clock véi dit liéu va & ché do Slave s& chd xung Clock tir con chu truyén vé. Khong tu dong dém
ngoai 1a diéu kién cua lénh nay. Lénh ndy sé tra vé bit ACK. Phat LSB trudc khi truyén khi da
xac dinh hudng truyén cua dir liéu truyén (0 cho master sang slave). Chii ¥ chuan giao tiép 12C
phu thudc vao thiét bj slave.
+ Clh phap: 1i2c write(data)
+ Tham s6: data: 8 bit int
+ Tri tra vé: Lénh nay tra vé bit ACK

ack = 0: khong kiém tra trang thai thu goi tin hiéu (ack: acknowlegde)
ack = 1: kiém tra trang thai thu goi tin hiéu

+ Yéu cau: #use i2¢
Vi du: long cmd,;
i2¢_start(); //Start condition
12c_write(0xa0); //Device address
12c_write(cmd); //Low byte of command
i2¢_write(cmd>>8); //High byte of command
i2¢_stop(); //Stop condition

15. Nhém Ham Quén Ly Vao / Ra (SPI):

a. SETUP_SPI():

Ham nay duoc dung dé khai gan gié tri ban dau cho cac port giao tiép véi phuong thirc nbi tiép
(Serial Port Interface (SPI)).

+ Cl phap: setup spi (mode)

+ Tham s6: modes c6 thé 1a:

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

Trang 99



Chuong II: Lap Trinh Cho PIC Dung PIC C Compiler

e Constants from each group may be or'ed together with |.
+ Trj tra vé: Khong
+Yéucau: Constants phai dugc khai bao trong tap tin tiéu dé devices .h
Vi du:

setup spi(spi_master |spi | to h|spi clk div 16);
b. SPI READ():
Ham nay duoc dung dé Tra vé gia tri duoc doc boi SPI. Néu gia tri d6 phu hop véi lénh
SPI READ thi dit liéu phat xung clock ngoai va dir liéu nhan lai khi tra vé. Néu khéng c6 dit liéu
luc n6 doc, SPI_ READ s€ doi dit ligu.
Tra vé gia tri dugc doc boi SPL Néu gia tri duoc truyén toi SPI READ, thi dir li¢u sé& dém xung
ngoai, va sau do dir li¢u s€ dugc tra lai khi két thuc. Néu chua c6 dix lidu ( tin hi€u ) thi SPI read
s€ cho dir licu( tin hi€u ).
Néu c6 xung roi thi thuc hién SPI WRITE( data ) tiép theo SPI READ() hodc thuyc hién
SPI READ( data ). Ca hai hanh dong d6 déu giong nhau va sé& tao ra xung dém. Néu khong c6 dir
lidu dé phat di thi chi can thyc hién SPI_ READ(0) dé tao xung.
Néu c6 thiét bi khac cung cdp xung thi khi goi SPI READ() phai doi xung va dit liéu hodc sir
dung SPI DATA IS IN() dé xac dinh néu dir liéu d3 sing sang.
+ Cl phap: value = spi read (data)
+ Tham sd:: value = spi_read (data)
+ Tham s6:  dix liéu tuy chon va 13 s6 nguyén 8 bit.
+ Tri tra vé: 13 sb nguyén 8 bit.
+ Loiich:  Lénh nay chi sir dung véi thiét bi c6 phﬁn SPI
Yéu cau: Khong
Vidu :

in_data = spi_read(out_data);
c. SPI WRITE():
Ham nay duoc dung dé goi mot byte (8 bit) dén SPI. Ham nay s& ghi gia tri 1én SPL.
+ Ca phap: SPI WRITE (value)
+ Tham s6:  value 13 s6 nguyén 8 bit
+ Tri tra vé: khong
+Yéucau: khong.
Vi du:

spi_write( data_out );

data_in = spi_read();
d. SPI DATA IS IN():
Ham nay dugc dung dé tra vé TRUE néu dit liéu d3 dugce SPI nhan.
+ Clh phap: result=spi_data is in()
+ Tham s6:  khong
+ Trj tra vé: 0 (FALSE) or 1 (TRUE)
+Yéucau khong
Vi du:

while( !spi_data_is_in() && input(PIN_B2));

if( spi_data is in())
data = sp1_read();

16. Nhém Ham Quin Ly Xuit Nhip Song Song:
a.SETUP_PSP():
Ham nay duoc dung dé khoi gan port giao tlep song song(Parallel Slave Port (PSP)). Ham
SET TRIS E(value) co thé dugc str dung dé set dit liéu truc tiép. Dit liéu c6 thé doc hodc ghi
bang viéc str dung bién PSP DATA.
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+ Cl phap: setup psp (mode)
+ Tham s6: mode c6 thé la:
PSP_ENABLED
PSP_DISABLED
+ Trj tra vé: khong
+Yeéucau: cac hing phai dugc dinh nghia trong cac tap tin tiéu dé devices .h.
Vi du:
setup psp(PSP_ENABLED);
b. PSP QUTPUT FULL(), PSP _INPUT FULL(), PSP OVERFLOW():
Ham nay duoc dung dé nhitng ham nay kiém tra cong song song Slave (Parallel Slave Port (PSP))
dé x4c dinh diéu kién va tra vé TRUE or FALSE.
+ Clh phap: result = psp output full()
result = psp_input_full()
result = psp_overflow()
+ Tham s6:  khong
+ Tritra vé: 0 (FALSE) or 1 (TRUE)
Yéu cau: khong
Vi du:
while (psp_output_full()) ;
psp_data = command;
while(!psp _input_full()) ;
if ( psp_overflow() )
error = TRUE;

else
data = psp_data;
17. Nhém Cic Ham Diéu Khién MCU:
a.SLEEP():
Ham nay duoc dung dé duy tri trang thai “ngu” cua chip cho dén khi nhan duogc tac dong tir bén
ngoai

+ Caphdp sleep()
+Thamsé khong
+Tritravé khong
+Yéucau khong
Vi du:

SLEEP();

b. RESET CPU():
Ham nay duoc dung dé reset MCU
+ Ca phdp: reset cpu()
+ Tham s6:  khong
+ Tri tra vé: khong
+Yéucau: khong
Vi du:
if(checksum!=0)
reset_cpu();
c. RESTART CAUSE():
Ham nay duoc dung dé tra vé nguyén nhan reset MCU lan cubi cung.
+ Clh phap: value = restart_cause()
+ Tham s6:  khong

Trang 101



Chuong II: Lap Trinh Cho PIC Dung PIC C Compiler

+ Trj tra vé: gi4 trj chi ra nguyén nhén gy reset cudi cung trong bd vi xu 1y. Gid tri ndy tuy
thudc vao mdi loai chip cu thé. C6 thé tham khao trén file device .h dé biét dugc
cac gia tri dat biét nay. Vi du: WDT _FROM_SLEEP WDT TIMEOUT,
MCLR_FROM_SLEEP and NORMAL POWER_ UP.

+Yéucau: hing phai dugc khai bao trong cac tap tin tiéu dé devices .h

Examples:
switch ( restart cause() )
{
case WDT FROM SLEEP:
case WDT TIMEOUT:
handle error();
}

d. READ BANK():
Ham nay duoc ding dé doc mot byte dir liéu tir ving RAM .
+ Cua phap: value =read bank (bank, offset)
+ Tham s6:  bank 13 RAM trong IC tuy thudc vao loai IC (ddi v6i 16877 ¢ 3 bank), offset 1a
budc nhay khi thuc thi (bit dau 1a 0)
+ Tri tra vé:  s6 nguyé 8 bit
+ Yéu cau khong
Vi du:
/I See write_bank example to see
// how we got the data
// Moves data from buffer to LCD

1=0;
do
{
c =read bank(1,i++);
if(c!=0x13)
lcd_pute(c);
}

while (c!=0x13);
e. WRITE BANK():
Ham nay duoc dung dé ghi mot byte 1én RAM
+ Cl phap: : write_bank (bank, offset, value)
+ Tham sb: tuong tu vdi read bank, value 1a dir li¢u 8 bit
+ Tri trd vé: khong
+Yéucau: khong

Vi du:
i=0;  // Uses bank 1 as a RS232 buffer
do
{
c=getc();
write_bank(1,i++,c);
}

while (c!=0x13);
18. Nhém Ham Quén Ly CCP:
Nhoém nay bao gom cac ham:
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setup _ccpX()
set pwmX duty()
Capture Mode: Khi cdac chan RC1/CCP2 va RC2/CCPI xay ra cac su kién sau:

* Every falling edge : Nhan xung canh xubng

* Every rising edge : Nhan xung canh 1én

* Every 4th rising edge : Nhan xung canh 1én sau 4 xung

* Every 16th rising edge  : Nhan xung canh 1én sau 16 xung.

Thi céc gia tri CCP1,CCP2 twong ng s& mang gia tri cia TIMERI tai thoi diém do.
Compare Mode: Khi gid tri dém cia TIMERI bang véi gid tri CCP1/CCP2 thi xdy ra cdc sw
kién:
Ngd ra RC1/RC2 & murc cao
Ng& ra RC1/RC2 ¢ muc thip
Xay ra ngat
Reset lai Timerl.
PWM Mode (Pulse Width Modulation): ché d6 phat xung

o || U UUUDLUL

PWM2

a. SETUP PWMI1 DUTY(),SETUP PWMI1 DUTY():
Ham nay dugc dung dé xac dinh % thoi gian trong 1 chu ky, PWM & mirc cao
+ Cl phap: set pwml duty(value)
set pwm?2_duty(value)
+ Tham s6:  value c6 thé 1a bién hay hang s voi 8 hay 16 bit
+ Tri tra vé: khong
+Yéu cau: khong
Vi du: set pwml duty(512): dat 50% murc cao (50% duty)
b. SETUP _CCPI1(),SETUP_CCP2():
Ham nay dugc dung dé Khoi dong CCP. Bo dém CCP c6 thé duoc thuc hién thong qua viec st
dung CCP_1 va CCP_2. CCP hoat dong ¢ 3 mode. O capture mode, CCP copy gié tri dém timer 1
vao CCP_x khi cong vao nhan xung. O compare mode, CCP thuc hién 1 tac vu chi dinh trudc khi
timer 1 vda CCP_x bang nhau. O ché d6 PWM, CCP tao mdt xung vudng.
+ Cl phap: setup ccpl(mode)
setup_ccp2(mode)
+ Tham s6:  mode 14 hang s6 nhu sau

long CCP_1;
#byte CCP_1 = 0x15
#byte CCP_1 LOW= 0x15
#byte CCP_1 _HIGH= 0x16
long CCP_2;
#byte CCP 2 = 0x1B
#byte CCP_2 LOW= 0x1B
#byte CCP_2 HIGH= 0x1C
// Tat CCP
CCP_OFF;

// Bat CCP & ché do capture
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CCP_CAPTURE FE; // Nhan canh xudng cua xung
CCP_CAPTURE RE; // Nhan canh Ién ctia xung
CCP_CAPTURE DIV 4; // Nhan xung sau mdi 4 xung vao
CCP_CAPTURE DIV 16; // Nhan xung sau mdi 16 xung vao
// Bat CCP & ché do compare
CCP_COMPARE SET ON MATC; // Output high on compare
CP_COMPARE CLR ON MATCH; //Output low on compare
CP_COMPARE INT; // Interrupt on compare
CCP_COMPARE _RESET TIMER // Reset timer on compare
// Dt CCP & ché 46 PWM
CCP_PWM // M6 PWM

CCP_ PWM PLUS 1
CCP_PWM PLUS 2
CCP_PWM PLUS 3
+ Tri tra vé: khong
+Yéu cau: cac hang sd phai dugc dinh nghia trong device file PIC16F87x.h
Vi du st dung PWM:
So d6 mach diéu khién dong co DC stir dung PIC16F877 va chuong trinh vi du nhu sau

5V
) 10K U1

MCLR RB7 [3g—X
RAO RB6 —Sﬁ
RA1 RB5 T(
RA2 RB4 T(
RA3 RB3 ?(
> RA4 RB2 T(
RAS5 RB1 T(
Fas—X

32

31
20X

28
Foo—X

Twl\)r—\

+

470uF-25V 0.1uF 2
10K 0.1uF —=— 2
L1 3l

= ©
Analog Input Reset

.

1.

REO  RBO
RE1 VDD
RE2 GND
VDD RD7
GND RD6
J:— 13 5 5sc1 RDS >
- X—5pOSC2 RD4 56X
8 16 TRCO RC7 (55 4
o0 % RC1 RC6
osillator | T 18 | RC2  RCS5 753 2
20MHz 19 [RC3  RC4 755
%—o|RDO RD3 57X ==
Sco060 X—=-RD1 RD2 [=—X ~

PIC16F877

©

O
NHOT

to RS232

Dir Brake PWM

DC motor driver

//file name: using PWM.c

//using PWM to control DC motor, motor speed is controlled using Analog input at AQ
//pins connections

//A0: Analog input (from 10K variable resistor)

//CO: motor direction C3: motor brake C2: PWM

#include <16£877.h>
#device PIC16F877 *=16 ADC=10 /lusing 10 bit A/D converter
#use delay(clock=20000000) //we're using a 20 MHz crystal
intl16 value;
void AD_Init() //initialize A/D converter
{
setup_adc_ports(RAO RA1 RA3 ANALOG); //set analog input ports: A0,A1,A3
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setup adc(ADC CLOCK INTERNAL); //using internal clock
set_adc_channel(0); //input Analog at pin AO
delay us(10); //sample hold time

b

void main()

{
AD_Init(); //initialize A/D converter
SETUP_CCP1(CCP_PWM); /Iset CCP1(RC2) to PWM mode

SETUP TIMER 2(T2 DIV BY 1,255,1); //set the PWM frequency  to
[(20MHz/4)/1]/255=16.9KHz

while(1)
{
output_high(PIN_CO0); //motor direction
output_high(PIN C3); //brake
value=read adc(); //for changing motor speed
set PWMI1 _duty(value); //output PWM to motor driver
}

b
19. Nhém Ham Quin Ly Ngit:
a. EXT INT EDGE():
Ham nay duoc dung dé qui dinh thoi diém ngit tic dong: canh 1én hay xudng.
+ Cl phap:: ext int edge(source,edge)
+ Tham sb:  source: gia tri mac dinh 1a 0 cho PIC16F877

edge: H TO L canh xudng 5V -0V

L TO H canhléen 0V -5V

+ Trj tra vé: khong
+Yeéucau: cac hing sb phai dugc dinh nghia trong device file PIC16F87x.h
b. #INT xxx:
Khai bao khéi tao ham ngat. Ham ngit c6 thé khong c6 bat ky tham sé nao. Trinh bién dich tao
code dé nhay dén ham ngét khi 1énh ngz"lt thuc hi¢n. Trinh bién dich ciing tao nén code dé luu trix
trang thai ciia CPU va x06a c& ngit. Dung 1énh NOCLEAR sau #INT xxx dé khong x6a c& ngit
nay. Trong chuong trinh , phai dung Iénh ENABLE INTERRUPTS(INT xxxx) cung véi 1énh
ENABLE INTERRUPTS(GLOBAL) dé khdi tao ngit.
+ Chphap: #INT AD  Két thac bién d6i A/D

#INT BUSCOL  Xung dot bus

#INT CCP1 Capture or Compare on unit 1

#INT CCP2 Capture or Compare on unit 2

#INT EEPROM  Két thuc viét vao EEPROM

#INT EXT Ngit ngoai

#INT LOWVOLT Low voltage detected

#INT PSP  Parallel Slave Port data in

#INT RB  Port B any change on B4-B7

#INT RDA RS232 receive data available

#INT RTCC Timer 0 (RTCC) overflow

#INT SSP  SPI or I2C activity

#INT TBE RS232 transmit buffer empty

#INT TIMERI1 Timer 1 overflow

#INT TIMER2 Timer 2 overflow
c. DISABLE INTERRUPTS():
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Ham nay duoc dung dé Tat ngit tai mic quy dinh béi level. Murc toan cuc (GLOBAL level)
khong tat bat ky cac ngét trong chuong trinh nhung ngin can bat ky ngit nio trong chuong trinh,
da dugc khoi tao trude do. Cac muc ngat hop 1¢ gidng nhu dugc ding trong #int_xxx. GLOBAL
level khong tit cac ngat gioao dién (peripheral interrupt). Chu y khong can thiét tat ngit bén trong
mot ngat khac vi cac ngit ndy di duoc ty dong tit.
+ Cu phép:: disable interrupts(level)
+ Tham s6:  mot trong cac hing sb sau

GLOBAL

INT RTCC

INT RB

INT_EXT

INT _AD

INT TBE

INT_RDA

INT TIMERI

INT TIMER2

INT _CCP1

INT _CCP2

INT_SSP

INT PSP

INT BUSCOL

INT LOWVOLT

INT EEPROM
+ Tri trd vé: khong
+Yéu cau: phai dung véi #int_xxx
d. ENABLE INTERRUPTS():
Ham nay dugc dung dé Khai tao ngat tai mirc quy dinh boi level. Mot thi tuc ngat (interrupt
procedure) can duogc dinh nghia. Murc toan cuc (GLOBAL level) khong khoi tao bat ky ngt chi
dinh nao ma chi khoi tao céac bién ngat duoc da khoi tao trude do.
+ Cl phap:: enable_interrupts(level)
+ Tham sd:  level - mét trong cac hang s sau

GLOBAL

INT RTCC

INT RB

INT_EXT

INT _AD

INT TBE

INT RDA

INT TIMERI

INT _TIMER2

INT _CCP1

INT _CCP2

INT_SSP

INT PSP

INT BUSCOL

INT LOWVOLT

INT_EEPROM
+ Tri trd vé: khong
+Yéu cau: phai dung véi #int xxx
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e. Mot sé vi du sik dung ngit:
Viduy I: vi du sir dung enable_interrupts.
So d6 mach dung PIC16F877 va chuong trinh vi du nhu sau

5V
Q 10K U1 Buttons

1 [—— 40 1 == 2
AN 5| MCLR RB7 [3g 1 05
X—3|RA0 RB6 [33 1T 20—
X—4|RAL RB5 [37 =N
o~ X—-RA2 RB4 [35 O O
O Reset )ﬁ RA3 RB3 T(
Button 7 ’RA4 RB2 34
X—5RA5 RBIL 53X
Q ¥—e1 REO RBO [o—X
9 32 LED R 330
. 0| REL VDD 7T
7 RE2 GND |35 /o
> VDD RD7 29 77—’\/\/\—"
51 GND RD6 [55 A\ N\
— 2 P OSCL RD5 57 A N\ n
= 5 POSC2 RD4 [ AANAN—0
© 5 PRCO  RC7 5 4
- 7| RC1 RC6 [ 3
: RC2 RC5 [53—X — 2
o]
Osillator 3 8 RC3 RCa 23 1
20MHz 9 2 X
20 EBE ;Bg 21 = | toRs232
SCO-060 X
PIC16F877

//file name: using_interrupt_rb.c
//using enable interrupt(int rb)
//pins connections
/l B4-7: buttons
/l D4-7: LEDs
#include <16F877.h>
#device PIC16F877 *=16 ADC=10
#use delay(clock=20000000)
#byte portb = 0x06
#byte portd = 0x08
#INT RB
rb_isr()
{
portd=portb;
}
void main()
{
set_tris b(0xF0);
set_tris_d(0x00);
enable interrupts(INT RB);
enable interrupts(GLOBAL);
while(1)
{
b
; ,
Vi du 2: Vi du st dung ngat ADC.
So d6 mach bién doi A/D six dung PIC16F877 va chuong trinh vi du nhu sau
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5V

o

Reset Button
1 =DB— >
O O

Digital Output

10K Ul

+

470uF-25vV /I\{ 0.1uF
4

//file name: using adc.c
//using A/D converter

//pin conections

/" AO: Analog input

/I port B: Digital output (LED)
#include <16£877.h>

#use delay(clock=20000000)
#byte portb=0x06

#INT _AD

void int_ad()

{

//Lam chuong trinh nao do

b

void main()

{
set_tris_b(0x00);

10k | 0.1uF
1 3

Analog Input =

MCLR RB7 39
RAO RB6 38
RA1 RB5 37
RA2 RB4 36
X——- RA3 RB3 35
X———PRA4 RB2
X——5{ RA5 RB1 33

ATw NI

CO\IO?(NT

LED

Yl

R 330

»X—3 REO RBO 32

X——5-RE1 VDD 31

X—7— RE2 GND 30

VDD RD7 T(
[ 13 GND RD6
0OscC1

RD5
osc2

RD4
RCO

RC6 [54
RC2 RC5 [53X

Osillat 5
sillator
(¢}

2 RC7
7| RC1

8

g [ RC3

RC4
%18 fRo0  RD3 22X ==
RD1 RD2 -

PIC16F877

20MHz

SCO-060

//use a 20 MHz crystal

//set register for I/0O port B

setup_adc ports(RAO RA1 RA3 ANALOQG);
setup adc(ADC CLOCK INTERNAL);

set_adc channel(0); //analog input to pin A0
while(1)
{

delay us(10); //sample hold time

portb=read_adc();

b
) ,
Vi du 3: St dung ngat timer 1
Chuong trinh vi du nhu sau
//file name: using_interrupt _ext.c

//output portb digital value

//using external interrupts to get motor speed with encoder

//pins connections

/" BO: from encoder

#include <16F877.h>

#use delay(clock=20000000)
#include <4bit 7seg display.c>
int16 count;

to RS232
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float speed;
#INT TIMERI1
void Sampling Time()
{
speed=(float)count*3; //lrpm Encoder Resolution: 2000
count=0;
set timer1(59286); //10ms Prescaler:8
}
#INT EXT
void HS Input()
{
count++;
b
main()
{
count=0;
setup timer 1(T1 INTERNAL|T1 DIV_BY 8);
ext int _edge(L TO H);
enable interrupts(INT TIMERI1);
enable interrupts(INT EXT);
enable interrupts(GLOBAL);
set timer1(59286);
while(1)
{
BIN2BCD((int16)speed,0);
h
J , ,
Vi du 4: St dung ngat timerl va ngat ngoai.
So d6 mach dung PIC16F877 va chuong trinh vi dy nhu sau

VCC

PIC16F877

MCLR RB7 %El
RAO  RB6 35
RAL  RB5 37—
RA2  RB4 e
RA3  RB3 35
*RA4  RB2 5,1
RA5  RB1 53— xyng s
REO RBO oo —
REL VDD 37—
7 RE2 GND 35—
VDD RD7 [5g—J

29
XUNG A 15 GND RD6 TD

EusS

7

= [ =
I\)HOCOCDT

»RCO RD5 [—57
RC1 RD4 55—
RC2 RD3 TD
»RC3  RD2 55X
RC4 RD1 35—

RC5 iz

E%D:O
RC6 OgLCLH
RC7 O ct

vz 3 |:|Y2 c2

ZTA
4T—| ||.

//Chuong trinh dung dé hién thi s6 vong quay cua Encoder, khi quay thuan s6 vong quay tang, khi quay
nghich s6 vong quay gidm.
//This program is ued for display the number of pulses of encoder

b

NN (=

:

XUNG A

T

ENCODER

;

XUNG B
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//When encoder rotates forward, the number will increase, otherwise decrease
// pusle A is connectted to pin CO;
// pulse B is connectted to pin BO
#include <16f877.h>
#device PIC16F877 *=16 ADC=10 //khai bao ADC=10 de doc ve duoc so 10 bit
#include <4bit 7seg display new.c>
//the function BIN2BCD(int32 Num, char DecimalPoint)
//is used to display LED 7 seg
#use delay(clock=20000000)
BOOLEAN forward=TRUE;
int16 count;
//external interrupt
#INT EXT
void ext isr()
{

if (input(PIN_C0)) forward=TRUE;

else forward=FALSE;
)
//Timer] interrupt
#INT TIMERI1
void timer1 _isr()

{
b

void main()

{

count++;

int16 temp1,countbackward,temp;
temp=0;
set_tris b(0x01);
ext_int_edge(0,L_TO_ H);
setup_timer 1(T1 _EXTERNAL);
enable interrupts(INT EXT);
enable interrupts(INT TIMERI);
enable_interrupts(GLOBAL);
while (TRUE)
{
set_timerl(temp);
while (forward)
{
temp=get timerl();
BIN2BCD(temp,0);
b
set_timerl1(0);
while (!forward)

{
countbackward=get timerl();
temp 1=temp-countbackward;
BIN2BCD(temp1,0);

J
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temp=temp1;
h
J ,
Vidu 5: St dung ngat CCP.
So d6 mach dung PIC16F877 va chuong trinh vi du nhu sau:

VCC

PIC16F877

MCLR RB7 [2g U
RAO RB6 [
RA1 RB5 %51
RA2 RB4 %z
RA3 RB3 [5c U
>RA4 RB2 %,
RA5 RB1 [52—
REO RBO [%, 1
RE1 VDD [
RE2 GND %7
VDD RD7 [5g—
GND RD6 [5g
>RCO  RD5 [5—1
RC1 RD4 [H5—1
RC2 RD3 57—
>RC3  RD2 514
RC4 RD1 [
RC5  RDO 73

RC6 O§L1¢ il
RC7 O

Py
BO
U2 5| I:l Y2 c2

PHAT T |y
XUNC

L

¥

r'/4

CCP1
CCP2

N
\lmeNHouoooT

.|||_

i

NN
(ﬂT—b

TL_J
N
o

//Chuong trinh dung dé do d6 rong ctia xung.
#include <16£877.h>
#include <stdlib.h>
#include <math.h>
#include <4bit 7seg display.c>
#use delay(clock =20000000)
#use 1s232(baud=9600,parity=N,xmit=PIN C6, rcv=PIN_C7)
// Connect a pulse generator to pin 3 (C2) and pin 2 (C1)
int32 rise,fall,pulse width;
int32 count;
int32 tam;
#INT_CCPI
void ccpl _isr()

{

rise = CCP_1;

count=0;

}
#INT _CCP2
void ccp2 _isr()

{

fall = CCP_2;
if (count==0)
{

pulse_width = fall - rise;
tam=(2*pulse width/10);//change into milisecond
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else
tam=((13107*count)+(fall*2/10)-(rise*2/10))/1;
printf("%]lu",tam);
BIN2BCD(tam/10000,0);
}
#INT TIMER1
void timer1 _isr()
{

count++;

b

void main()
{
intl16 tam;
setup _ccpl(CCP_CAPTURE RE); // Configure CCP1 to capture rise
setup ccp2(CCP_CAPTURE FE); // Configure CCP2 to capture fall
setup timer 1(T1 INTERNAL);/|T1 DIV _BY 8); // Starttimer 1
enable interrupts(INT CCP1); // Setup interrupt on rising edge
enable interrupts(INT_ CCP2); // Setup interrupt on falling edge
enable interrupts(INT TIMERI1); // Setup interrupt Timerl
enable interrupts(GLOBAL);
BIN2BCD(0,0);
while(TRUE)
{
b

) ,

Vi du 6: St dung ngat SPI.

So @6 mach ding PIC16F877 va chuong trinh vi dy nhu sau
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PIC16F877 P
; MCLR RB7 ‘318
C—35 RAD  RB6 [3g
C—, 1 RAL  RB5 32
EI—5 RA2  RB4 3¢
I:I—6 RA3  RB3 [35
ss+b7 7 TRA4 RB2 34
g | RA5  RB1 o3
EI—9 REO  RBO 35
C—g | REL VDD [ —
C—{1 | RE2 GND 35— -

12| VDD RD7 130

[ 15 GND RD6 %El
[—7%PRCO RD5 [55—1

O—=- RC1 RD4 27

O—Irc2 RD3 [F2—0

23 TRC3 RD2 551 T
54 | RC4 RD1 79— c1
25 RC5 RDO TD
C—56| RC6 OFc1«
—=— RC7 O
vz 3 |:|Y2 c2
T ZTA |
- |
vee SLAVE
o PIC16F877
1 40
55
4
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2}
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MCLR RB7 [3q
RAO  RB6 [3g5
RAL  RB5 [
RA2  RB4 [
RA3  RB3 35
C—=PRA4 RB2 [ 3,
RA5  RB1 a3
C—3 REO  RBO [33
O—&1 RE1 VDD [»; 4 —

31
C—{T 1 RE2 GND [35 Ts+p7
12 VDD RD7 ™0 —
_[ 15| GND RDG6 g1
C—J§PTRCO RD5 [,
C—71RCl RD4 [5>1
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025 RC7 O l |
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T ZTA I
CHUONG TRINH MASTER:
// 12C Communications
// Master Controller
#include <16F&877.h>

#device PIC16F877 *=16 ADC=10
#include <math.h>
#include <stdlib.h>
#include <4bit 7seg display.c>
#fuses hs, nowdt, noprotect, put, nolvp, brownout
#use delay(clock=20000000) //20mhz
#use rs232(baud=9600,parity=N,xmit=PIN C6,rcv=PIN C7)
void WriteTo(int16 Num)
{
int16 tmp;
tmp=Num;
spi_write(tmp); // Low byte of command
delay us(100);
spi_write(tmp>>8);// High byte of command
b

void main()
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{

int32 data_out=0;

int32 data_in=0;
while(true)
{
setup_spi(spi_master |spi_| to h|spi clk div_16);
WriteTo(data out);
BIN2BCD(data out,0);
data_out++;
delay ms(200);
if (data_out==9999) data out=0;
b

b

CHUONG TRINH SLAVE:
// Slave Controller: Address: 0xa0
#include <16F877.h>
#device PIC16F877 *=16 ADC=10
#include <stdlib.h>
#include <4bit 7seg display.c>
#include <math.h>
#fuses hs, nowdt, noprotect, put, nolvp, brownout
#use delay(clock=20000000)
int16 data_in=0;
int data_in_high,data in_low;
intl ok=0;
#INT SSP
void isr_ssp()
{
if (ok)
{
data in_low = spi_read();
ok=1;
}
else
{
data_in_high=spi_read();
data_in=makel6(data in_ high,data in low);
ok=0;
BIN2BCD(data in,0);
}
}
void main()
{
setup_spi(spi_slave [spi_ | to h |spi clk div_16);
enable interrupts(INT SSP);
enable interrupts(GLOBAL);
while(true)

{

Trang 114



Chuong II: Lap Trinh Cho PIC Dung PIC C Compiler

}

}
Vidy 7: Sir dung ngat 12C
So d6 mach dung PIC16F877 va chuong trinh vi dy nhu sau

w  MASTER

PIC16F877
40 ik

MCLR RB7 [3g
RAO  RB6 [35
RAL  RB5 37
C—FRA2 RB4 35
C—% 1 RA3  RB3 35
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VDD RD7 TD
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54| RC4 RD1 7o c1
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CHUONG TRINH MASTER:

// 12C Communications

// Master Controller

#include <16F877.h>

#device PIC16F877 *=16 ADC=10

#include <math.h>

#include <stdlib.h>

#include <4bit 7seg display new.c>

#tuses hs,nowdt,noprotect,put,nolvp,brownout

#use delay(clock=20000000)

#use rs232(baud=9600,parity=N,xmit=PIN C6,rcv=PIN C7)
#use [2C(master, sda=PIN_C4, scI=PIN_C3,NOFORCE_SW)
void WriteTo(int16 Num)
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int16 tmp;
tmp=Num;
i2¢_write(tmp); // Low byte of command
delay us(100);
i2¢_write(tmp>>8);// High byte of command
b

void main()
{
char s[10];
int16 tam;
BIN2BCD(0,0);
set_tris_c(0x80);
12c_start();
while(1)
{
gets(s);
tam=ato132(s);
delay ms(100);
i2¢_write(0xa0);//dia chi slave
WriteTo(tam);
delay ms(100);
BIN2BCD(tam,0);
h
12c_stop();
b
CHUONG TRINH SLAVE:
// Slave Controller: Address: Oxa0
// Slave receives 2 bytes
#include <16F877.h>
#device PIC16F877 *=16 ADC=10
#include <stdlib.h>
#include <4bit 7seg display new.c>
#fuses hs, nowdt, noprotect, put, nolvp, brownout
#use delay(clock=20000000)
#use [2C(slave,sda=PIN C4,scl=PIN C3,address=0xa0,NOFORCE SW)
int tam[3];
int i=0;
#INT _SSP
void ssp _isr()

{
if (i2¢_poll)==TRUE)

tam[i++]=i2c_read();
if (i==3) i=0;
b
b

void main()

{
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intl6 dem=0;

tam[ 1]=0;

tam[2]=0;

enable interrupts(GLOBAL);
enable interrupts(INT SSP);
BIN2BCD(0,0);

while (1)

{

if (i==0)

{
dem=makel6(tam[2],tam[1]);
BIN2BCD(dem,0);
delay ms(10);

b

Chuong trinh giao tiép vo6i keypad va may tinh dugc viét ¢ thu vién cia phong.
Vi du 8: St dung ngat PSP
So d6 mach dung PIC16F877 va chuong trinh vi du nhu sau

v&* MASTER

PIC16F877

1 40 7

PSP RD 5| MCLR RB7 [3g
PSP_WR 3 | RAO RB6 [755
PSP Cs 4 |RAL RB5 757
= £ | RA2 RB4 3¢
C—F1RA3 RB3 [ 35
C—=PRA4  RB2 33
C—5RA5 RBL [33
C—5REO  RBO [35

REL VDD 37— —

RE2  GND 755 psp wASTER

o 10
11
12| /0D RD7 20 PSP MASTER
15 28 PSP MASTER
= 16 [RCO RS 57 PSPMASTER
PSP MASTER
02111 RC2 RD3 [F22—para e
21 PSP MASTER
53 [RC3  RD2 55— PSP MASTER
E—54 | RC4 RD1 13— PSP MASTER
—5z1 RC5 RDO
55— RC6 O§L1¢
O0———Rrc7 O

u2 I:l Y2

ZTA

14

PIC16F877

V% SLAVE

; MCLR RB7 gg L
I:I—3 RAO  RB6 [35
C—7RAL  RB5 [37
C—%RA2 RB4 [ 35
I:I—6 RA3  RB3 [35
D—7'RA4 RB2 37
psp RDE—g | RA5  RB1 33

_ -32 o =4
PSP Cs 70| REL VDD [5% =
— 11| RE2 OND 35 psp vasTER

12| VDD RD7 5 PSPMASTER

[ 15| GND RD6 55— PSPWASTER
— D1 PRCO RD5 [57 PSP MASTER
= == RCl RD4 55— FapisTe

17 22 PSP MASTER

E—g | RC2 RD3 51 PSP MASTER

L—53 PRC3  RD2 57— PSP MASTER

5, RC4 RD1 g BapASTE
24 19 PSP MASTER

O3 RC5 RDO [3

C—55 RC6 O§c1 i

—=+RC7 ©

U1 Y1

3 L] e
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CHUONG TRINH MASTER:
#include <16F877.h>
#use delay(clock=20000000)
#byte portb=0x06
#byte portd = 0x08
#define psp_rd pin_a0
#define psp_wr pin_al
#define psp_cs pin_a2
void main ()
{
set_tris_a(0x00);
set_tris_b(0x00);
portb = 0x00;
output_high(psp_cs);
output_high(psp _rd);
output_high(psp_wr);
while(TRUE)
{
portb++;
output_low(psp_cs);
delay us(10);
output low(psp_wr);
PSP_DATA=portb;
delay us(50);
output_high(psp_wr);
delay us(20);
output_high(psp_cs);
delay ms(700);
}
; ,
CHUONG TRINH SLAVE:
#include <16F877.h>
#device PIC16F877 *=16 ADC=10
#use delay(clock=20000000)
#byte portb=0x06
#INT PSP
void psp_isr()
{
portb = PSP_DATA;
delay ms(100);
}

void main()
{

set_tris_b(0x00);
//set_tris_d(0xfY);
portb=0x00;
setup psp(PSP_ENABLED);
//enable_interrupts(global);
//enable interrupts(INT PSP);
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while (TRUE)
{
while(!psp_input_full());
portb = PSP_DATA;
delay ms(100);
}
}
Vi du: Doc ban phim hex
Doc ban phim 12 phim nhu so d6 va xuat gié tri ra led theo yéu cau sau:

+ phim 0: tat ca cac led sang. + phim 6: led & chan RD2&RD1 sang.

+ phim 1: led ¢ chan RDO sang. + phim 7: led & chan RD2&RD1&RDO sang.
+ phim 2: led ¢ chan RD1 sang. + phim 8: led & chan RD3 sang.

+ phim 3: led & chan RD1&RDO sang. + phim 9: led ¢ chan RD3&RDO0 sang.

+ phim 4: led & chan RD2 sang. + phim *: Cac led ¢ chan RDO t&1 RD3 sang.
+ phim 5: led & chan RD2&RDO sang. + phim #: Cac led & chan RD4 t&1 RD7 sang.

a_
Keyhoard is connected to 1 l;7 z 1 3 g
port B while LED diode is 7 ? ?
connected to port D o4 L
4 q 5 1 & 1
? T
i;—‘ o+ [
7 g ‘ g ‘
04 o
State of these pins is = 0 1 # 1
exarnined in the 2 a
subrouting " Row" ” " i
i} N, ) e %) spepeqe
—] mumeu RETIFED ]L
[renaa rearo: [] llred @
g i res [] Mred § ;
=1 [mmw_ R ] ¥ red L. .l' .'I-I'_ —
[Jreanavms rearay | ] - —
[Jreartack rez [ :
Pz, [Jregam ret [] L
[Rﬁumm’. RBI:INT:I VY
1" " [JreniFame E vad [ "
H [Jreazienr 13 v [ ma »
l—[:"" E xﬁj f HF Ore is set on these
—[ (73 . .
] [, p— = g . Imehs |er1t_the
e e L= gy e
[Jrcariosarick  menpeor [ ]
alllz] E 1 A FCETHCE [ % ﬁi
f T [reacce Fis [
Fx3 R
= ’—[HZIIIP:SPI ROAFEFZ [ ] nm L]
1M i)u LD
Iﬁ. A LMD .

Chuwong Trinh:

#include "C:\Program Files\PICC\quetphim.h"

#include <KBD.C> // Khai bao thu vién doc phan phim.
#int PSP

PSP isr() // Khai bao ham ngit ¢ cong vio ra song song.

{
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}

void main() // Bit dau chuong trinh chinh.
{
char k;
port b pullups(TRUE);
kbd init(); // Khoi tao gia tri ban dau cho ham doc ban phim
enable interrupts(INT PSP);
enable interrupts(global);
while(1)
{
k=kbd getc(); // Goi ham doc ban phim, day la ham duoc dinh nghia trong file kbd.c
switch(k) // Xuat led & port D.
{
case '0": set tris_d(0xff);
case '1": set_tris d(0x01);
case 2" set_tris_d(0x02);
case '3" set_tris_d(0x03);
case '4": set_tris d(0x04);
case '5": set_tris d(0x05);
case '6": set_tris_d(0x06);
case '7": set_tris_d(0x07);
case '8': set_tris d(0x08);
case '9": set_tris_d(0x09);
case '*": set_tris_d(0x0f);
case ‘#’: set_tris_d(0xf0);
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