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Mo Pau

Pé 1ap trinh cho PIC, moi ngudi c6 thé chon cho minh nhitng ngdn ngit 1ap trinh khéc
nhau nhu ASM, CCS C, HT-PIC, pascal, basic,...

Vi nhh, dau tién tim hiéu va viét chuong trinh co ban baing ASM dé hiéu rd cdu trac sau d6
thi viét bang CCS C ciing viét lai nhitng cai co ban va di dan 1én, tbc do luc nay nhanh hon
khi viét bang ASM rét nhiéu.

Khi viét bang CCS C théng thuong thi dich ra file.hex c6 dai hon so véi khi viét bang
ASM. Hai ngén ngit CCS C va HT-PIC duoc wa chudng hon ca, CCS C dé& hoc,gan giii voi
ASM con HT-PIC la dang ANSI C.

pé 1ap trinh va bién dich CCS C, dung chuong trinh PIC C Complier,sau khi soan thao
cac ban 4n F9, dé dich,néu thanh cong s¢€ co thong bao nhu sau:

(Di ‘Prnject\ Edit Search Options Compile View Tools Debug Document User Toolbar
e r = =

TR S T TN 9

E

GPZD02Z2_READING.C

* Mon hoco : Do an Thiet ke he thong Co Dien Tu
* Module : Doc cam bhien GP2ZDOZ

CCS C Compiler P i

, ™ | W e e i 4 i Nl Ykt
Palitroquel, palitroquez@gmail.com

Project: y A
1
1 DA \PIC F"ractitﬁﬂ_ﬁfﬁ??A\.GPZDGE_READING.G
1'.
1 Complete
1 ; No errors
1 i Files: 2, Statements: 51, Ti_i_r_l;_z_: 1 Sec, Lines: 560
1 Clutput files: ERR HEX STM',"_LST COF PJT TRE STA
i . " E
. B O’ ___
2.
[Slw] 5%
- A wvy Cosinfo.com L

ﬂ'_ﬂ LitpLat — s

 Memom uzage: ROM=F%  RaM=3%-5%
0 Ermrorz, 0% amings.

Ngoai ra, dé xem code ASM nhu thé ndo,sau khi dich ban chon muc C/ASM List nhu hinh
dudi day:
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'® pcw
(D Project  Edit Search  Options ‘Compile| View Tools Debug Document UserToolbar
o /| [rewient v = & ~
Lnl % ”; 5 R e g - = [ -
Compile Build Build All Clean Lookup Part ng_’;m Debug C/AsM List SymbolMap  Call Tree st
PLARR SER S e R e e e e P B S e el it R e A

(GP2D0Z_READING.c . = GP2ZD0Z_READING.Ist
]

7‘3: .................... void led sweep(void);

?4% .................... B ettt
e Ham main
S
'?".-‘j .................... woid main(wvoid)

... {

7= B

B0 | O016E: CLRF 04

Bl 0O16F: ECF a3.7

B2 | D0170: MOVLE 1F

83 | 0171: ANDWF O0O3,F

aqg o017z BSF 03.5

85| 0173: BSF 1F.0

86| 0174 BSF 151

87| 0175: BSF  1F.Z

88| 0176: ECF iF.3

89| 0177: MOVLEW 07

80| 0178: MOVWF  1C

O ... set tris B(Ox00):

Link download trinh bién dich CCS C ¢ day:
http://www.tailieuvietnam.net/downlo...CCSC_3.249.rar

C/ASM List
COpens the listing File in read only mode.
been compiled ko view the list file, IF op
updated after each compile. The listing
source line and the associated assembly
the line.

Press F1 for more help.

/4 PORTC la ngo ra

Phién ban moi1 hon tai tai: www.kho.tailieuvietnam.net, vao Download Home > Dién tir tan

thu > Vi diéu khién - Vi xu Iy — PLC

Str dung CCS cho viée 1ap trinh PIC 14 rat hay va tién loi. Truoc day ban noisepic c6 dé
cap cach lap trinh cho ccs kha hay. Ta s€ khai bao thém mot file dinh nghia cac thanh ghi cia

pic kiéu nhu :
/I register definitions

#define W 0

#define F 1

// register files

#byte INDF =0x00
#byte TMRO =0x01
#byte PCL =0x02
#byte STATUS =0x03
#byte FSR =0x04
#byte PORTA =0x05
#byte PORTB =0x06
#byte PORTC =0x07
#byte PORTD =0x08
#byte PORTE =0x09
#byte EEDATA =0x10C
#byte EEADR =0x10D
#byte EEDATH =0x10E
#byte EEADRH =0x10F
#byte ADCONO =0x1F
Thang8831

http://www.picvietnam.com


http://www.kho.tailieuvietnam.net/
http://www.tailieuvietnam.net/download/PICSoft/CCSC_3.249.rar

CCS C for PICI6F877A4

24/06/2008

#byte ADCON1 =0x9F
#byte ADRESH =0x9F
#byte ADSESL =0x9F

#byte PCLATH =0x0a
#byte INTCON =0x0b
#byte PIR1  =0x0c
#byte PIR2  =0x0d
#byte PIE1 ~ =0x8¢
#byte PIE2  =0x8d

#byte OPTION REG =0x81

#byte TRISA =0x85
#byte TRISB =0x86
#byte TRISC =0x87
#byte TRISD =0x88
#byte TRISE =0x89

#byte EECONI  =0x18C
#byte EECON2  =0x18D

//DINH NGHIA BIT
#bit RAS =0x05.5
#bit RA4 =0x05.4
#bit RA3 =0x05.3
#bit RA2 =0x05.2
#bit RA1 =0x05.1
#bit RAO =0x05.0
#bit RB7 =0x06.7
#bit RB6 =0x06.6
#bit RB5 =0x06.5
#bit RB4 =0x06.4
#bit RB3 =0x06.3
#bit RB2 =0x06.2
#bit RB1 =0x06.1
#bit RBO =0x06.0
#bit RC7 =0x07.7
#bit RC6 =0x07.6
#bit RC5 =0x07.5
#bit RC4 =0x07.4
#bit RC3 =0x07.3
#bit RC2 =0x07.2
#bit RC1 =0x07.1
#bit RCO =0x07.0
#bit RD7 =0x08.7
#bit RD6 =0x08.6
#bit RDS =0x08.5
Thang8831
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#bit RD4 =0x08.4
#bit RD3 =0x08.3
#bit RD2 =0x08.2
#bit RD1 =0x08.1
#bit RDO =0x08.0
#bit RE2 =0x09.2
#bit RE1 =0x09.1
#bit REO =0x09.0

#bit TRISAS =0x85.5
#bit TRISA4 =0x85.4
#bit TRISA3 =0x85.3
#bit TRISA2 =0x85.2
#bit TRISA1 =0x85.1
#bit TRISAO =0x85.0

#bit TRISB7 =0x86.7
#bit TRISB6 =0x86.6
#bit TRISB5 =0x86.5
#bit TRISB4 =0x86.4
#bit TRISB3 =0x86.3
#bit TRISB2 =0x86.2
#bit TRISB1 =0x86.1
#bit TRISBO =0x86.0

#bit TRISC7 =0x87.7
#bit TRISC6 =0x87.6
#bit TRISC5 =0x87.5
#bit TRISC4 =0x87.4
#bit TRISC3  =0x87.3
#bit TRISC2 =0x87.2
#bit TRISC1 =0x87.1
#bit TRISCO =0x87.0

#bit TRISD7 =0x88.7
#bit TRISD6 =0x88.6
#bit TRISDS =0x88.5
#bit TRISD4 =0x88.4
#bit TRISD3 =0x88.3
#bit TRISD2 =0x88.2
#bit TRISD1 =0x88.1
#bit TRISDO =0x88.0

#bit TRISE2 =0x89.2
#bit TRISE1  =0x89.1
#bit TRISEO =0x89.0

// INTCON Bits for C
#bit gie = 0x0b.7
Thang8831
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#bit peie = 0x0b.6

#bit tmrOie = 0x0b.5
#bit intOie = 0x0b.4
#bit rbie = 0x0b.3
#bit tmr0if = 0x0b.2
#bit int0if = 0x0b.1
#bit rbif = 0x0b.0

// PIR1 for C

#bit pspif = 0x0c.7
#bit adif = 0x0c.6
#bit rcif = 0x0c.5
#bit txif = 0x0c.4
#bit sspif = 0x0c.3
#bit ccplif = 0x0c.2
#bit tmr2if = 0xO0c.1
#bit tmrlif = 0x0c.0

//PIR2 for C

#bit cmif = 0x0d.6
#bit eeif = 0x0d.4
#bit belif = 0x0d.3
#bit ccp2if = 0x0d.0

// PIE1 for C

#bit adie = 0x8c.6
#bit rcie = 0x8c.5
#bit txie = 0x8c.4
#bit sspie = 0x8c.3
#bit ccplie = 0x8c.2
#bit tmr2ie = 0x8c.1
#bit tmrlie = 0x8c.0

//PIE2 for C

#bit osfie = 0x8d.7
#bit cmie = 0x8d.6
#bit eeie = 0x8d.4

// OPTION Bits

#bit not_rbpu = 0x81.7
#bit intedg = 0x81.6
#bittOcs = 0x81.5
#bit tOse =0x81.4

#bit psa =0x81.3
#bit ps2 =0x81.2
#bit psl =0x81.1
#bit psO =0x81.0

// EECONI1 Bits
#biteepgd  =0x18c.7
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#bit free =0x18C.4
#bit wrerr =0x18C.3
#bit wren =0x18C.2
#bit wr =0x18C.1
#bit rd =0x18C.0

Sau do ta co thé st dung 1énh gén PortB = 0x00 dé xut s& tién hon nhi¢u. Minh 14p trinh
cho CCS déu dung ki€u nay. Khi do ta s€ vira tan dung dugc cac ham co6 san cua CCS vira
thao tac tryc tiép cac thanh ghi nhu bén ASM.

I. Tong quan vé CCS
1.1. Vi sao ta st dung CCS ?

Su ra doi caa mot loai vi diéu khién di kém véi viée phat trién ph'?ln mém ung dung cho
viée lap trinh cho con vi diéu khién d6. Vi diéu khién chi hiéu va 1am viéc v&i hai con s6 0 va
1. Ban ddu dé viéc 1ap trinh cho VDK 14 1am viéc véi diy cac con s6 0 va 1. Sau nay khi kién
trac cta Vi didu khién ngay cang phuc tap, sé luong thanh ghi 1énh nhiéu 1én, viéc lap trinh
v6i day cac s6 0 va 1 khong con phu hop nita, doi hoi ra doi mot ngdn ngit méi thay thé. Va
ngon ngir 1ap trinh Assembly. O day ta khong noi nhiéu dén Assmebly. Sau nay khi ngon ngir
C ra doi, nhu cau ding ngon ngir C dé thay cho ASM trong viéc m6 ta cac 1énh lap trinh cho
Vi diéu khién mot cach ngin gon va dé hiéu hon di dan dén sy ra doi cta nhiéu chuong trinh
soan thao va bién dich C cho Vi diéu khién : Keil C, HT-PIC, MikroC, CCS..

T6i chon CCS cho bai gidi thi¢u nay vi CCS 1a mot cong cu 1ap trinh C manh cho Vi diéu
khién PIC. Nhitng uu V‘fl nhuoc diém ctia CCS s& duoc dé cap dén trong cac phan dudi day.
1.2. Gié6i thi¢u vé CCS ?

CCS 14 trinh bién dich lap trinh ngon ngit C cho Vi diéu khién PIC cua hing Microchip.
Chuong trinh 13 sy tich hop ctia 3 trinh bién dich riéng biét cho 3 dong PIC khac nhau d6 la:

- PCB cho dong PIC 12-bit opcodes
- PCM cho dong PIC 14-bit opcodes
- PCH cho dong PIC 16 va 18-bit

Tt ca 3 trinh bién dich nay dugc tich hop lai vao trong mét chuong trinh bao gdom ca trinh
soan thao va bién dich la CCS, phién ban méi nhat la PCWH Compiler Ver 3.227

Gibng nhu nhiéu trinh bién dich C khéc cho PIC, CCS gitip cho nguoi st dung nam bat
nhanh duoc vi diéu khién PIC va sir dung PIC trong céc du an. Cac chuong trinh diéu khién
s€ dugc thuc hién nhanh chong va dat hi¢u qua cao thong qua viéc sir dung ngdn ngir lap trinh
cap cao — Ngon ngit C

Tai liéu hudng dan st dung c6 rt nhiéu, nhung chi tiét nhat chinh 1a ban Help di kéem
theo phan mém (tai liéu Tiéng Anh). Trong ban trg gitip nha san xudt dd mo ta rat nhleu vé
hang, bién, chi thi tién xta ly, céu trac cac cau 1énh trong chuong trinh, cac ham tao san cho
nguoi sir dung. .. Ngoai ra vé Tiéng Viét ciing c6 ban dich cua tac gia Tran Xuan Truong, SV
K2001 DH BK HCM. Tai liéu nay dich trén co s¢ ban Help cua CCS, tuy rang chua day da
nhung day 1a mot tai liéu hay, néu ban tim hiéu vé PIC va CCS thi nén tim tai liéu nay vé doc.
Pia chi Download tai liéu: www.picvietnam.com -> Muc noi vé CCS.

1.3. Mot so vi du cho 1ap trinh CCS

Véi muc tiéu giup ngudi doc nhanh chéng 1am bat dugc cach 1ap trinh C cho PIC théng
qua chuong trinh dich CCS. Duéi day t61 gidi thi¢u mot vai bai 1ap trinh don gian cho PIC,
cac bai mau nay dya theo tai liéu tutorial ctia Nigel nhu quét LED, LED 7 thanh, LCD, ban
phim. .., cach dung céc giao tiép ctia PIC dé giao tiép véi thiét bi ngoai vi nhu Real Time IC,
ADC, EEPROM...
- Yéu cau vé phan cimg tdi thiéu can c6 dé thyc hanh:
- PIC16F877A ( hoic 16F876A hay 16F88) = 50K (T4t nhat 1a PIC16F877A)
- 1 Board cim linh kién (tdi thiéu ) = 40K
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- Thach anh 20MHz, tu 22pF, 10uF, tré 10K, 4K7, 330€2, nat bam = 10K
- 10 LED don xanh hay d6, 4 LED 7 thanh (loai 4 LED lién mot dé ) = 15K
- MAX232 d giao tiép may tinh () = 10K
Tong cong la: 125K
- Phan ctng mo rong
- LCD 1602A loai 2 dong 16 ky tu (Néu c6 LCD 2002 cang tot) = 65K (Minh Ha c6 ban)
- Real Time IC DS1307 hay DS1337 = 25K (c6 thé xin sample ctia Maxim-IC)
- EEPROM AT24Cxx
- ADC/DAC IC loai 12-bit tré nén (ADC 10-bit thi PIC cling c0)
- Sensor nhiét LM335 hay LM35 = 13K
- Pong co budce, dong co mot chidu

Muc dich chinh cua t6i trong viéc gidi thiéu cac vi du dudi day 1a nham gitp moi nguoi
nhanh chéng nim duoc k¥ thuét 1ap trinh bang CCS, thong qua cac vi du moi ngu:m s& hiéu
cac ham cua CCS, cach st dung trong timg ng dung cu thé. V& chi tiét cia mdi ham toi s&
khong trinh bay ky tai day, dé biét 13 ta c6 thé xem trong phan Tro giup ciia CCS hay tai liéu
clia tac gia Tran Xuén Truong, trong d6 da no6i kha day du. Toi nhan manh mot diéu khi moi
nguoi tim hiéu vé PIC va CCS d6 1a hay tu minh tim hiéu 1a chinh, tir viéc nghién ctru tai li€u,
tim tai liéu cho dén thiét ké mach va viét chuong trinh. Nhiing gi tai day chi 13 co ban, con
viéc phat trién, st dung hét diém manh cua PIC va CCS 1a & phia moi nguoi. Chic thanh
cong!

Mot diéu chu ¥ 1a tit ca cac mach dién va code t6i trinh bay dudi day t6i déu di 1ap mach
that trén bo cam va chay tot.

Cdc bdc oi cho em héi, vdy em muén nhiing mét doan ASM vao trong 1 function ciia CCS thi
em phai nhung nhu thé nao a?

Dung céc directive #ASM va #ENpASM dé boc doan code d6. Poc thém hudng dan vé
hai directive nay trong tai liéu huéng dan cua CCS, ¢ d6 da co vi du.

Em thdt sw khong hiéu cdu nay:" (néu ding hai thi chén dau "|"¢ gitta) " anh NHH c6 thé
minh hoa cho em duwgc khong? em moi tim hiéu vé Pic diegc mot tuan, nhwng chdc chan la anh
chi ré hon thi em sé hiéu! cam on anh va chiic anh vuil

Chon vi du nhu Véy ne : Vi du chon Timer0, chia prescaler 1:2
Code:

setup timer 0 (CC_INTERNAL|RTCC DIV 2);
I1.Chung ta cung nhau tim hi€u lan lwgt cac phan sau:

1.I/O + Delay
2.Timer va ngat Timer

3.Ngit ngoai 7 ‘
4.ADC, PWM,... (tap trung mo x¢& nhiéu)
S

Tam thoi ¢t nhu vy da, sau nay sé tinh tiép!
1. I/O_Delay

1.3.  Input_output
/1
// ' Ten chuong trinh  : Thuc hien vao ra
// Nguoi thuc hien  : linhnc308

// Ngay thuc hien : 1/09/2006
// Phienban : 1.0
Thang8831
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// Mo ta phan cung  : Dung PIC16F877A - thach anh 20MHz
//
#include <161877a.h>

#include <def 877a.h>

#device *=16 ADC=10

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

#use delay(clock=20000000)

#CASE

// Dinh nghia ten cac cong ra

#define Relayl RDO

#define Relay2 RDI

#define Relay3 RD2

#define Relay4 RD3

#define Relay5 RD4

#define Relay6 RDS5

#define Relay7 RD6

#define Relay8 RD7

#define Relay9 RC4

#define Relay10 RC5

#define Relayl1 RC6

#define Relayl2 RC7

#define Inl1 RAO
#define In2 RAl
#define In3 RA2
#define In4 RA3

#define AllRelayl PORTD // PIN DO : D7
#define AllRelay2 PORTC // PIN C4: C7
#define Step PORTB

#Define Alllnput PORTA

#define OFF 0
#define ON 1

#define OutEnablel TRISD // Relay Output
#define OutEnable2 TRISC // Relay Output
#define InEnable TRISA // Input

#define StepEnable TRISB // Step Motor
#define PWM_Enable TRISC2 // PWM, PIN_C2
void main()

{
int16 DutyCycle;

delay ms(250);

// Khoi tao che do vao ra
OutEnablel = 0x00;
OutEnable2 = 0x0F;
InEnable = OxOF;

Thang8831
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StepEnable = 0;
PWM Enable =1; // Khong cho phep xuat PWM

/]
// Khoi tao cho bo PWM
setup_ccpl(CCP_PWM); // CCP1_PINC2 as a PWM
/I CycleTime = (1/clock)*4*t2div*(period+1)
/I Clock=20000000 and period=127 (below)
/I Tinh toan tan so PWM phat ra:
/- (1/10000000)*4*1*128 = 51.2 us or 19.5 khz
/- (1/20000000)*4*2%128 = 51.2 us or 19.5 khz

/- (1/10000000)*4*4*128 = 204.8 us or 4.9 khz
/- (1/10000000)*4*16*128= 819.2 us or 1.2 khz
//setup_timer 2(T2 DIV _BY 1,31,1); //78.12KHz
//setup_timer 2(T2 DIV _BY 1,255,1); //19.53KHz duty =0..1023
setup_timer 2(T2 DIV_BY 4,255,1); //4.5KHz
//setup_timer 2(T2 DIV _BY 16, 127,1); // 1.2KHz
//set_ pwml_duty(value); // This sets the time the pulse is
/]
// Test Mode
OutEnable2 = 0x0F;
delay ms(10);
Step = 0x00; // Motor Stop
AllRelay1 = 0x00;
AllRelay2 = 0x00; // Mo toan bo cac Role
DutyCycle = 1023;
set pwml _duty(DutyCycle); // Chay bo PWM
PWM Enable = 1;

while (TRUE) {
AllRelayl = 0x00;
Relay12 = ON; // Mo toan bo cac Role
delay _ms(1000);
AllRelay1 = OxFF;
Relay12 = OFF; // Dong toan bo cac Role
delay ms(750);

if (DutyCycle == 1024) DutyCycle = 1024;
if (In1 == 0)
{
DutyCycle += 64;
set pwml _duty(DutyCycle); // Chay bo PWM
}
if (DutyCycle == 0) DutyCycle = 0;
if (In2 ==0)
{
DutyCycle -= 64;
set pwml _duty(DutyCycle); // Chay bo PWM

}
delay ms(250);

Thang8831
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b
j

/*
#use rs232(baud=9600,parity=N,xmit=PIN_C6,rcv=PIN_C7,bits=9)
#use i2c(Master,Fast,sda=PIN_C4,scl=PIN_C3)

#int xxx  // Khai bao chuong trinh ngat

xxx_ist()
// Code here
void Ten_chuong_trinh_con(Bien)
/I Code here
*/
’
1.3. Nhay LED PortB7
ﬁf:::::::U1"'“”'"""::: L
=TEx= . . . 1E agciicixdam REOANT f—23 . s s e
S : 1-14— OSCHCLKOUT RE1 [—L . s e e
MCLRAppTHY RB2 2 . s o o
s REIPGM [—ib - -
e - - =2 RAmAND RB4 2L . s e e
. - = RpziaNzVREF- REBIPGC J% - R1. .
. - =1 RAZANINVREF+ RE7TIPGD 4 1
_ . 22 Rasmockr . mE— .
: . =L RASIANHES RCOMIOSOMICK! f—=& .« . . =Texr=- - - . | « - . ..
. _ RC1TIosNCCP2 B - - D1
: - =2 REmANSRD RCZICCP] [—- S
B — - =S RE1/ANBME RCISCKISCL 2 . " LED-RED
- - A0 REz/ANTICS RC4/SDISDA 22 - . TS,
- o RCSISDO _2i—2i : S
RCATHCK :
RCoTIRMDT —2E
RO0PSFO
RO1PEP1 L .
RD2/PSP2 2L
RD3PSP3 &
RD4/PSP4 2L -
RDAPSPS —2
RDE/PSPE [—22 -
RD7/PSPT 20
CPICTBFBTRA
CODE:
#include <16f877a.h>

#include <def 877a.h>

#device *=16 ADC=8

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

#use delay(clock=20000000)

/[#use 1s232(baud=9600,parity=N,xmit=PIN C6,rcv=PIN_C7,bits=9)
/[#use 12¢(Master,Fast,sda=PIN_C4,scl=PIN_C3)

/M#int_ xxx  // Khai bao chuong trinh ngat
/Ixxx_1isr()

14

// Code here

Thang8831
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/1}

main()

{

//thiet lap che do cho portb
trisb=0x00;

portb=0xff;

while (true)

{

portb=0;

delay ms(500);

portb=0x80;

delay ms(500);

h

; .
1.4. Nhay Led nhiéu che do
#include <16F877A.h>

#include <def 877a.h>

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

#use delay(clock=20000000)

int8 mode,i;
byte temp;

#INT EXT
EXT ISR() {

modet++;
if (mode==9) mode = 0,

}
// End of INT

void program1();
void program?2();
void program3();
void program4();
void program5();
void program6();
void program7();
void program§();

void main() {

trisd = 0x00;

trisb = OxFF;

portd=0xff;

enable interrupts(int EXT);
ext int edge(L_TO_H);
enable interrupts(GLOBAL);
mode = 0;

Thang8831
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while (1) {
switch(mode) {
case 1: program](); break;
case 2: program?2(); break;
case 3: program3(); break;
case 4: program4(); break;
case 5: program5(); break;
case 6: program6(); break;
case 7: program?7(); break;
case 8: program8(); break;

}
h
b

void programl1() {
PortD = 0x00;
delay ms(250);
Portd = OxFF;
delay ms(250);
¥
void program?2() {
temp = OxFF;
for (1=0;1<=8;i++) {
portd = temp;
delay ms(250);
temp >>= 1;
}

}
void program3() {

temp = OxFF;

for (1=0;1<=8;i++) {
portd = temp;
delay ms(250);
temp <<= 1;

b

}
void program4() {

portd = OxAA;
delay ms(500);
portd = 0x55;
delay _ms(500);

}

void program5() {
Portd = 0xX7E;
delay ms(150);
Portd = 0xBD;
delay ms(250);
Portd = 0xDB;
delay ms(150);
Portd = OxE7;

Thang8831
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delay ms(150);
Portd = 0xDB;
delay ms(150);
Portd = 0xBD;
delay ms(150);
Portd = 0xX7E;
delay ms(150);
¥
void program6() {
temp = OxFF;
for (1=0;1<=8;i++) {
portd = temp;
delay ms(250);
temp = temp >> 1;
}

}
void program7() {

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

}

void program8() {
Portd = 0x7F;
delay ms(150);
Portd = 0xBF;
delay ms(150);
PortD = 0xDF;
delay ms(150);
Portd = OxEF;
delay ms(150);
Portd = 0xF7;
delay ms(150);
Portd = 0xFB;
delay ms(150);
Portd = 0xFD;
delay ms(150);

Thang8831
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Portd = OxFE;
delay ms(150);
j
1.5. Pieu khién led sang don

//Chuong trinh led sang don o PORTB
/*ket qua o PORTB
14:00000001,00000010,00000100,00001000,00010000,00100000,01000000,10000000,
10000001,10000010,10000100,10001000, ..... cuoi cung thi PORTB=0xFF */
#include<16F877A.h>
#include<def 16£877a.h>
#fuses NOWDT, PUT, HS, NOPROTECT, NOLVP
#use delay(clock=20000000)
#use fast io(b)
int8 sck,bienxoay;
main ()
{
trisb=0;
while (true) {
sck=8;
portb=0;
delay ms(100);
bienxoay=1;
while (sck>0)
{
portb=bienxoay;
bienxoay=bienxoay<<1l;
delay ms(100);
sck--;

1.6. I/0O + Delay _ Delay 1s RB0
#include <16F877A.h>
#tuses NOWDT,PUT,XT,NOPROTECT
#use delay(clock=4000000)
#byte PORTB = 0x06
intl16 count;
Int8 a;
//Chuong trinh ngat TMRO
#int_timer0
void interrupt_timer0()
{
set_timer0(6);
++count;
if(count == 2000) // 2000*500us = 500000us = 1s
{
count=0;
rotate left(&a,l);
}

}
//Chuong trinh chinh

void main(void)

Thang8831
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set tris_b(0);
enable_interrupts(int_timer0);

setup_timer O(RTCC_INTERNAL|RTCC DIV _2);

enable_interrupts(global);

set_timer0(6);// T dinhthi = 2*(256 - 6)*1us = 500us

a=0x01;
while(true)
PORTB = ga;
sV
Hff
e
» 33 Pl
MCLR/PP RBOANT (3 P
RBT 38 il
RALLAND RBZ wﬂ—
RAT/ANT RE3/PGM
RAZIANE R EF-fCWREF R4 (o T
RAG/ANZAREF+ RES (5o o
ReehTO CKIZC T OUT g E— RPN Yl
RAG/ANH/SS/CIOUT - RET/PGD ax
19 '
RCOMT DS0/TICKI ROD/PSPD [
RC1/T1 DENCCR2 RO1/PSP1 o1 o
RCZ/CCPT ROZPSRE [ .
RO3SCHSCL ROPSPE 57— 220 Dhnm*8 =
RCHSOISDA ROHPS P4 55— 0
RC5/500 ROS/PSRS [5a—¥
RCBTHCE RDB/PSPG (54—
RCF/RMDT RD7IPEPT [F—x
OSCI/CLKIN g
RED/RDT/ANS |5
RETANR™ANE S5
REZCSVANT [-—¥
OSCIACLKOUT y -
WSS V0D g
W55 YO0
FICTEFETTA
r
1.7. Nhay Led RB0

Chuong trinh ndy 1am nhip nhay con led & chan RBO Is sang, 1s tat.

Code:

#include<16F877A.h>

#fuses NOWDT, PUT, HS, NOPROTECT

#use delay(clock=10000000)

main ()

{

while (true)
{
output high (PIN BO);
delay ms (1000);
output low (PIN BO);
delay ms(1000);
}

}

Trén day:
Code:

#include<16F877A.h>

Thang8831
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Khai bao con PIC ban sur dung, file nay chug’ng trinh viét sin nham khai béo céc bit, thanh
ghi quan trong trong con pic ndy.Cac ban c6 thé vao thu muyc cai dat C:\Program
Files\PICC\Devices\16F877A.h dé xem n6 khai b4do dugc nhiing gi trong do!

Code:

#fuses NOWDT, PUT, HS, NOPROTECT

Thiét lap céc config
Code:

#use delay(clock=10000000)

Khai bao tan s dao dong cip cho PIC
Code:

output high (PIN BO)

Xuét ra chan RBO mtc logic 1 (tirc 5V), do khi thuc hi¢n ham nay da bao ham luon viéce
tac dong 1én thanh ghi TRISB (dung chon chan I/O) do vy ta khong can viét 1énh chon chan
I/0 nira.

Code:

output low (PIN_BO)

Nguoc lai
Code:

delay ms(1000)

Tao tré khoang thoi gian theo mili gidy 1a 1000 (tirc 1s)
*Chi y ham nay chi c6 tac dung khi c6 khai bao tan sb dao dong cap cho PIC
Va bay gio thir lam cho tat ca 8 led néi v6i portB chdp tit 1s xem nao!Phai ching ta s& lam
nhu sau (Viét trong vong lap while):
Code:

{
output high (PIN BO);
output high (PIN B1);
output high (PIN B2);
output high (PIN B3);
output high (PIN B4);
output high (PIN B5);
output high (PIN B6);
output high (PIN B7);
delay ms(1000);
output low (PIN BO
output low (PIN Bl
output low (PIN B2
output low (PIN B3
output low (PIN B4
output low (PIN_ B5
output low (PIN B6
output low (PIN B7
delay ms(1000);

}

)
)
)
)
)
)
)
)

’
’
’
’
’
’
’
’

Viét nhu thé nay thi qua dai va thiéu chinh xéc nita, c6 cach nao khac hay hon khong ?
Sao ta khong xuat day han portB 1én mirc cao,tao tré 1s rdi ép cho né xudéng muc thap,tao tré
Is cung mdt luc nhi !

Bai tiép theo s& dua ra cau tra 10i....

Thang8831
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output_high(pin_xx);
output_low (pin_xx);
Hai cdu 1énh trén chi lam cho chan ra xx 13 cao hay thap, tmg v&i muc logic 1 hodc
0.trong bai trén ta mudn cho sang tit mot port thi chi can cau 1énh :
Code:

void main (void )

{

set tris b(0); // c& port B la port ra
set _tris c(0); // c& port C la port ra
port b (0x00) ; // kh&i tao gid tri ddu port B 1la 0 ( Tt ca led déu

tit )
port c(0x00); // khéi tao gid tri dau port B 1la 0 ( Tt ca led déu tét

delay ms(100);

while (1)

{
port b (0xff);
delay ms (1000) ;
port c(Oxff);
delay ms(1000);

1.8. Delay 1s portB
N
10k PNz oy LEn 2
L MoLR=romp RBOINT o
RB1
o—2 ReoianD RBZ2 o 5
G2 RALANT RE3/POM o
S—— RAZ/ANIAVREF-/CVREF RB4 g o3 LECE © o
G—— RAG/ANIAREF + RBS oo b
5—3 RA4TOCKICDUT RBB/PGE (o
T RASIANASSSC20UT - RB7/PGD o< leg 2
12 reamiosomick ROOPSPD (35
RC1/TIDSICCR? RO1/PSPY =
1T Rezicce ROZ/PSPZ (15 i
S8 ROHSCRSCL RO3PSP3 (5o o
S—5 RCH/S0ISDA ROHPSP4 (i b8 LECE © 22
G—$2 RC5/500 ROSPSPS oo —o S
521 RCEMUCK ROBPSPE oo S
o—20 RersRiDT ROTIPSPT o7 leg 7
Ele 2 geciscLian § o
RED/RD™ANS =
i Rt AN o= og Len 2
T 14 REZ/CS/ANT : N
05C2/CLKOUT
ToMHz 5V
- VoD <7 —
e VDD 0

0 FICIGFETT A
Ac..ac..dang post thi bi ctip di¢n,buc cd minh...
Va day la cau tra 161 cho viéc delay led & portB 1s

Code:

#include<16F877A.h>

#fuses NOWDT, PUT, HS, NOPROTECT
#use delay(clock=10000000)
#use fast io(b)

#byte portb=0x6

main ()

Thang8831
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{
set tris b(0);
while (true)

{

portb=255; //all led on
delay ms (1000) ;
portb=0; //all led off

delay ms (1000) ;
}
}

Code:

#byte portb=0x6

Khai bao dia chi portB, khong nhu trong MPLAB dé dinh nghia ludn cai nay cho ta, néu
khong c6 dong nay chuong trinh sé b4o 161 chua dinh nghia portB
Code:

set tris b (0)

T4t ca cac chan ciia portB 1a output, mudn set tit ca cac chan 1a input thi trong ngodc 1a
255,....Trong HELP huéng dan 1énh nay nhu sau:

"These functions allow the I/O port direction (TRI-State) registers to be set. This must be
used with FAST IO and when I/O ports are accessed as memory such as when a #BYTE
directive is used to access an I/O port. Using the default standard I/O the built in functions set
the I/O direction automatically."

R& rang khi set byte lam I/O néu ta thém khai bao:
Code:

#use fast io(b)

Dung khai bao nay thi CCS sé& chi thyc hi¢n ding mdt 1énh cho viéc 1/0 cac chan trén port
turong tng, néu ko né phai mat khoang 3 hay 4 1énh gi do.

Phan 1/O + Delay tam thoi xong nhur vay, bac niao c6 phan hoi thi tiép tuc thao luan.Xong
phan nay co thé viét vé xuét led 7 doan, quét phim, LCD,....Bac nao viét thi ¢ post 1én cho ba
con thao luan nhé !
+Mot phwong an khac:

#include <16F877A.h>

#fuses HS, NOWDT, NOLVP, XT

#use delay(clock=4000000)

void main() {

byte leds = 0xff;

set_tris_b(0x00); // configure pins of PORTB as output
while (true) {

output_b(leds);

leds = ~leds; // toggle leds

delay ms(1000);

}

}

1.9. Delay_Timer0
//*****************************************
// CHUONG TRINH SU DUNG TMRO
//date:23/08/2005

//author:noisepic(@gmail.com

Thang8831
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//status: OK!

[ 3 s ks sk sk ok sk kR sk ok sk R sk R R sk R R sk R R sk R Rk Rk sk Rk ok ok
#include<16F877A.h>

#include<def 877A.h>

#tfuses NOWDT,PUT,HS,NOPROTECT,NOLVP
#use delay(clock=20000000)

void tre_ms(unsigned int time);

void main()

{

TRISB=0;
setup_timer 0();
while(1)

{

PORTB =0;
tre_ms(250);
PORTB =0xff;
tre_ms(250);

}

}

[ s ks ks ok sk ok sk R sk R sk R sk R R sk R R sk R R sk R Rk R R ok Rk

void tre_ms(unsigned int time)
{

int8 1,j;

GIE=0;

TOCS=0;// Chon internal
TOSE=0;// rising edge

PSA =0;// Timer mode
PS2=0;PS1=1;PS0=1; //1:8
for(i=0;i<time;i++)

{

for(j=0;j<5:++)

{

TMRO0=132;
while(tmr0if==0);
tmr0if = 0;

J

}

J

//**********

cho em hoi, em dang lam thi nghiém pic16f84a, lam led chop tdt theo y muén nhwng em muon

diing 1 bién tré d@é chinh toc do delay thi phai lam sao? nho cac anh chi gido! va em mudn

dung time 0 dwoc khong?
(xin lo6i may anh, muc nay ma em hoi F84a)

Nguoi ta thuong dung bd ADC trong PIC (tat nhién dang noi dén nhimg chip c6 module

ADC) dé doc gia tri ciia bién tro 10i diéu chinh thoi glan/toc do chép tat. Voi PIC16F84A

(khong c¢6 module ADC), ban van c6 thé lam dugc diéu do, nhung ding mot cach khac, duogc

Thang8831
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dé cap dén trong app. note 863 ctia Microchip. Ban tim doc app. note do6 trén web site clia
Microchip.

+cho em hoi trong ccs co ho tro vong lap " for'" ko vay cac bac .. sao em lam hoai ma ko
duoc vay .. bien dich van dung ma chay thi ko duoc...
Code:

#include<16F877.h>

#device *=16 ADC=8
#fuses NOWDT, PUT, HS, NOPROTECT
#use delay(clock=10000000)
#use fast io(b)
#byte p3=0x06
#byte porta=0x05

void main ()

{
int8 const led[]={1,2,4,8,16,32,64,128},a;

(
set tris a(0)
set _tris c(0);
set tris d(0)

while (true)
{
for( a=0;a<8;a++)
p3=ledla]l;
delay ms(100);
}
}

Nhu thé nao 1 chay khong duoc?
Theo code cua ban, trong vong while qua trinh sau sé dugc thyuc hién, néu a 1a bién:
1. Xuét 8 1an dit liéu ra p3 (dia chi 0x06)
2. Lam tré 100 ms
3. Quay lai bude 1

Em biet no sai o dau roi. Sau moi lan gia tri a tang len 1 . phai delay mot khoan thoi gian,
neu ko no se chay den gia tri cuoi cung roi xuat ra portb , vay p3=led[7]=128; nhu vay xem
nhu vong lap ko co tac dung(co vay thoi cugn so y thiet(~ ~).. Vay doan code dung la 8 con
led se chay duoi nhau hoai (* *)..)
Code:

#include<16F877.h>
#device *=16 ADC=8
#fuses NOWDT, PUT, HS, NOPROTECT
#use delay(clock=10000000)
#use fast io(b)
#byte p3=0x06

void main ()
{
int8 const led[]={1,2,4,8,16,32,604,128},a;
set tris b(0);
while (true)
{
for (a=0;a<8;a++)
{
p3=ledla];
delay ms (20);
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namqn: ban nén dat phan code cua ban giira hai tag [ code] va [ /code] dé dinh dang cho
phan code (hai tag khong c6 khodng trang nao hét chir khong phai nhu duogc hién thi ¢ day).

Figure 24-1: Slope A/D Block Diagram
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Mote 1: All current sources are disabled if ADRST ='1"
2. Approximately 3.5 microsecond time constant
3. Dependent on A/D resclution and input voltage
range (see Table 24-2)

4-B it Current DAC (Note 1)

B.Code

B.1. ADC reading voltage
--reading Voltage

#include <16f877A.h>
#include <def 877a.h>
#device *=16 ADC=10
Thang8831
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#FUSES NOWDT, HS, NOPUT, NOPROTECT, NODEBUG, BROWNOUT, LVP, NOCPD,
NOWRT

#use delay(clock=20000000)

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

#include <lcd lib_4bit.c>

int16 temp,high,low;

int8 nghin,tram,chuc,donvi;

int] mili_volt;

float volt;

int8 const al[10] = {0xC0,0xF9,0xA4,0xB0,0x99,0x92,0x82,0xF8,0x80,0x90}; // Khong co
cham

int8 const a2[10] = {0x40,0x79,0x24,0x30,0x19,0x12,0x02,0x78,0x00,0x10}; // Co cham

#INT _EXT
void ngatngoai()

{

}
I/

void convert_bcd(int16 x)
{
nghin =x / 1000 + 0x30;
temp =x % 1000;
tram = temp / 100 + 0x30;
temp = temp % 100;
chuc =temp /10 + 0x30;
donvi = temp % 10 + 0x30;

}

I/

void main() {

Icd_init();
printf(lcd_putchar,"CT Do dien ap");

setup_adc ports(ANO);
chs0=0;chs1=0;chs2=0;
setup_adc(ADC_CLOCK INTERNAL);
delay us(10);

do {
temp = read_adc();

// Dang so thap phan
volt = (float)(temp*5)/1023;
if (volt < 1) mili_volt=1;
else mili_volt = 0;

// Dang so nguyen
high = (temp*5)/1023;
low = (temp*5)%1023;

// ====Truyen len may tinh
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printf("\r\nGia tri ADC = %]lu",read_adc());
Printf("\r\nGia tri dien ap = %f",volt);

/1

volt = volt * 1000;

convert_bed((int16)volt);
led_putemd(0xCO0);

printf(lcd putchar, "V =");

if ('mili_volt) {lcd_putchar(nghin);lcd_putchar(".");}
lcd_putchar(tram);

lcd_putchar(chuc);

led_putchar(donvi);

if (mili_volt) printf(lcd_putchar," mV");

else printf(lcd_putchar," V");

printf("\r\n V = %]lu",high);
if(low < 100)
printf(".0%2Iu",low);
else
printf(".%lu",low);
} while(true);

¥
B.2. LM335_LCD

a. So do:
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b. lcd_lib_4bit
#include <stddef.h>
#define LCD_RS PIN D2

/#define LCD RW PIN Al
#define LCD_EN PIN D3
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#define LCD_D4 PIN D4
#define LCD_D5 PIN D5
#define LCD_D6 PIN D6
#define LCD_D7 PIN D7

// misc display defines-

#define Line 1 0x80
#define Line 2 0xCO
#define Clear Scr  0x01

// prototype statements

#separate void LCD_Init ( void );// ham khoi tao LCD

#separate void LCD_SetPosition ( unsigned int ¢X );//Thiet lap vi tri con tro
#separate void LCD_PutChar ( unsigned int ¢X );// Ham vietlkitu/1chuoi len LCD
#separate void LCD_PutCmd ( unsigned int ¢X) ;// Ham gui lenh len LCD
#separate void LCD_PulseEnable ( void );// Xung kich hoat

#separate void LCD_SetData ( unsigned int ¢X );// Dat du lieu len chan Data

// D/n Cong

#use standard io (B)

#use standard io (A)

//khOI tao LCD**********************************************
#separate void LCD _Init ( void )
{
LCD_SetData ( 0x00 );
delay ms(200); /* wait enough time after Vdd rise >> 15ms */
output low ( LCD_RS);// che do gui lenh
LCD_SetData ( 0x03 ); /* init with specific nibbles to start 4-bit mode */
LCD_PulseEnable();
LCD_PulseEnable();
LCD_PulseEnable();
LCD_SetData ( 0x02 ); /* set 4-bit interface */
LCD_PulseEnable();  /* send dual nibbles hereafter, MSN first */
LCD_PutCmd ( 0x2C); /* function set (all lines, 5x7 characters) */
LCD_PutCmd ( 0b00001100); /* display ON, cursor off, no blink */
LCD_PutCmd ( 0x06 ); /* entry mode set, increment & scroll left */
LCD_PutCmd ( 0x01 ); /* clear display */

j
#separate void LCD_SetPosition ( unsigned int ¢X )

{

/* this subroutine works specifically for 4-bit Port A */
LCD_SetData ( swap (¢X ) | 0x08 );
LCD_PulseEnable();

LCD_SetData ( swap (¢X) );

LCD_PulseEnable();

j
#separate void LCD_PutChar ( unsigned int ¢X )

{

/* this subroutine works specifically for 4-bit Port A */
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output_high (LCD _RS);
LCD_ PutCmd( cX);
output low (LCD RS);
}
#separate void LCD_PutCmd ( unsigned int cX )
{
/* this subroutine works specifically for 4-bit Port A */
LCD_SetData ( swap (¢X ) ); /* send high nibble */
LCD_PulseEnable();
LCD_SetData ( swap (¢X)); /* send low nibble */
LCD_PulseEnable();

}
#separate void LCD_PulseEnable ( void )

{

output_high (LCD_EN);
delay us (3); /' was 10
output low (LCD _EN);
delay ms ( 3); /' was 5

b
#separate void LCD_SetData ( unsigned int ¢X )

{
output bit (LCD D4, cX & 0x01 );
output bit (LCD_DS5, cX & 0x02 );
output_bit (LCD_D6, cX & 0x04 );
output bit (LCD D7, cX & 0x08 );
}

B.3. LM335_F877A_LCD1602

/* Mach do nhiet do

-MCU =PICI6F877A

- Sensor = LM335 (co the thay the bang LM35D)

- MAX232 giao tiep may tinh

- LCD1602A de hien thi gia tri nhiet do

Mo ta phan cung:

- Mach cho sensor mac nhu trong Datasheet cua LM335
Chan V_out noi qua dien tro 1K voi +5V. Chan nay cung duoc noi voi kenh ANO cua PIC
Chan Adj noi voi dien tro 10K de tinh chinh
Chan GND noi dat

- Mach VDK gom co LCD va max232
LCD not voi PORTD cua PIC

RS ->RD2, RW -> GND, E -> RD3
D4-D7 -> RD4-RD7
Max232:
chan10 -> RC6, chan9 -> RC7
chan8 ->chan3 DB9, chan7 -> chan2 DB9, chan5 DB9 -> GND
Kenh ANO cua PIC noi den chan V_out LM335
Nut bam noi tai chan RB0 -> nhan ngat ngoai
Thach anh loai 20MHz, tu 22pF

- Designer: linhnc308@yahoo.com
- Chuc thanh cong cung VDK PIC
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*/
#include <16F877A.h>
#include <def 877a.h>
#device *=16 adc=10
#FUSES NOWDT, HS, NOPUT, NOPROTECT, NODEBUG, NOBROWNOUT, NOLVP,
NOCPD, NOWRT
#use delay(clock=20000000)
#use rs232(baud=9600,parity=N,xmit=PIN_C6,rcv=PIN_C7,bits=9)
#include <lcd lib_4bit.c>
int8 low,high,key,mode,min,max,model,i;
intl blink,on_off,blink min,blink max;
intl do_F;
void convert_bcd(int8 x);
void set_blink();
void bao_dong();
void test();
/]
void main()
{
float value;
on_off =1;
min =15; //nhiet do min default
max =35; //nhiet do max default
do F =0;
1=0;
mode =0 ;
model =0 ;
blink=0 ;

trisa = OxFF;
trisb = 0x01;
trisd = 0x00;

printf("Chuong trinh do nhiet do\n");
LCD _init();
Printf(LCD_putchar,"Lop DT8 - BKHN");
LCD_putcmd(0xCO0);
Printf(LCD_putchar,"Khoi tao...");
// Khoi tao cho ngat ngoai
enable_interrupts (INT EXT);
ext_int_edge(H TO L);
enable interrupts (GLOBAL);
// Khoi tao che do cho bo ADC
setup_adc ports(ANO);
setup_adc(ADC_CLOCK INTERNAL);
delay us(10);
// Lay mau nhiet do lan dau tien
value=(float)read adc();
value = (value - 558.5)/2.048; // For 5V supply
/I value = (value - 754.8)/2.048; // For 3.7V Supply
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/l value = (value - 698.2)/2.048; // For 4V supply

convert bed((int8)value); // Chuyen doi tach so tram, chuc, donvi de hien thi len LED 7
delay _ms(1000);

LCD_putcmd(0xCO0);

Printf(LCD_putchar," Init OK");

while(1)

{

if (i==15)
{

value =read adc();
value=(value-558.5)/2.048;
if (do_F==1) value=1.8*value+32;
convert bed((int8)value);
printf("\n\rNhiet do phong: %u",value);
LCD_putcmd(0xCO0);
printf(LCD_putchar," T =");
LCD_putchar(high); LCD_putchar(low);
if (do_ F==0) printf(LCD_putchar," C");
else printf(LCD_putchar," F");
1=0;
N
1++;
if(((int8)value > 40) || ((int8)value < 15)) on_off=1;
else
{
on_off = 0;
LCD_Putcmd(0xCF);
LCD_putchar(" ");
blink=0;
j
if (on_off==1)
{
if (blink==0) { LCD_Putecmd(0xCF);LCD_putchar("!");blink=1;delay ms(250);}
else {LCD_Putcmd(0xCF);LCD_putchar(" ");blink=0;delay ms(250);}
b
}
b

//end main
#INT EXT
void test()
{
if (do F==1) do_F=0;
else do F=I;

}
void set_blink()

{

switch(mode)

{
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case 1: blink min=1; break;
case 2: {blink max=1; blink min=0;} break;
case 3: {mode=0; blink=0; blink min=0; blink max=0;} break;
j
}
void convert_bcd(int8 x)
{
low=x%10; //chia lay phan du, so hang don vi
high=x/10; //tach hang tram va hang chuc
low = low + 0x30;
high = high + 0x30;
h
void bao_dong(){
int8 1;

if (blink == 0) blink = 1;
else blink=0;

for(i=0;1<50;i++)
{
LCD_Putcmd(0xCF);
if (blink==0) LCD_putchar("!");
else LCD_putchar(" ");
}
}

Cho toi hoi tai sao khi khai bao:
#device PIC16F&877 *=16 ADC=10

thi CCSC bao loi: "Can not change device type this far into the code"
Cach khac phuc

Pay 1a 1 vi du nho vé ADC,chan RAO l4y tin hiéu Analog tir bién tré va xuat gid tri sd

bién ddi trong tmg qua tam led ndi & portB
Code:

#include <16F877.h>

#fuses HS,NOWDT, NOPROTECT, NOLVP
#device 16F877*=16 ADC=8

#use delay(clock=10000000)
Int8 adc;

main ()

{

setup adc(adc_clock internal);
setup adc ports (ANO) ;

set adc_ channel (0) ;

delay ms(10);

while (true)

{

adc=read adc();

output B(adc);

}

}

Hinh Kém Theo

Thang8831
http://www.picvietnam.com
-32-



CCS C for PICI6F877A4 24/06/2008

5V
? 10k PR 770 Ohw*S an
L MoLr=rmp RBDINT o
2 RB 738
1 | Renian REZ [
10k E—i{ RA1/ANT RE/PEM
0 1uF B3| RAZANIAREF-/CVREF RE [
1 M B RABANIAREF + RES g
1 e RedmoCKICIOUT REG/PEC
3 I:4—5 RAG/AN4/SET/CIOUT - REZ/PGD ,
51/ RCOT1 05 TICK] ROMPSPD 55—
DIuF ¢ #OuF-28%5 T80 peyiminswoor RO1/PSPT (1=
— E—i—| RC/CCP ROZPSPE o)
a B RCHECKASCL RO3/PSPS 55
E—5y| RCHE01S0A RO4PSPY 5=
B35 | RCS/500 RO&/PSPS [55—2
B3| RCEMUCK ROG/PSPE oo
E—=2 RCT/RWOT ROP/PSFT [Fo—d
B gscicLan g
REDROT/ANS [
i) RENANRT/ANG |5
1 REZCSANT [~
TobRe | DECEACLKOUT . —
33pF 12 11 0
Bt WS V0D g0
— B s i3
0 FICTBFETTA
Khai bao:
Code:

"#fuses HS,NOWDT,NOPROTECT, NOLVP, NOBROWNOUT

-HS :str dung thach anh tan sb cao
-NOWDT:tit WDT
-NOPROTECT:tit PROTECT
-NOLVP:khong dung LVP
-NOBROWNOUT:ko BROWNOUT
Con cu thé ¥ nghia thé nao,ban vao help ctia CCS C gb :"#fuses"
Cai ludng bén nay nhh v& hinh cau tha qua!
Cai chan MCLR*, ban phai ndi thén cai cong tic an vao. nhh ndi nhu vay thi khong reset
duoc con PIC dau
Hai cai chan Vss phai duoc ndi mass.
Chan nao khong xai, nhh nén danh du bo di (trong thanh cong cu ciia ORCAD c¢6 cai
dau nay do).
Mot cach viét khac dé tham khao:
#include <16F877A.h>
#fuses HS, NOWDT, NOPROTECT, NOLVP
#device 16F877*=16, ADC=8
#use delay(clock=4000000)

void main() {
setup adc(adc clock internal);
setup_adc_ports(ALL ANALOG);
set adc channel(0); / TM Board: VR3=0, VR2=1, VR1=2
delay ms(10);
while (true)
output_b(read adc());
}
B.4. ADC 186
/| ANALOGUE TO DIGITAL CONVERTER HARDWARE INTERFACE PROGRAM
// COPYRIGHT PROPERTY OF ALPHADATA DESIGNS LIMITED (c¢) 1999
// WRITTEN FOR THE MAX186 12 BIT 8-CHANNEL MICRO-WIRE A TO D
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/I published by permission of Alphadata designs on

/" Hi-Tech C website, http://www.workingtex.com/htpic. Thanks!
//
// ' Version History
//
// Issue 1.0 : 21/12/1999 : First Officially Released
//
#include "ioh8314.h"
#include "h8genlib.h"
#include "spi.h"

extern byte p4dr;
/* call this to set up the hardware ports */

void adc_initialise(void)

{
}
/* this table makes up the muddled way the device is addressed */
/* see the data sheet for the MAX186 to see why ! */
const byte command _table[]={ 0b10001111,
0b11001111,
0b10011111,
Ob11011111,
0b10101111,
Ob11101111,
0b10111111,
ObI1111111};

/* call this to read one channel of data from the a to d */
word adc_read channel(byte channel number)
{

byte bits;

byte command;

int data;

spi_adc_select();
/* Start by sending command byte */
command = command_table[channel number];

for (bits=0;bits<8;bits++) {
if ((command & 0x80) == 0) spi_lodata(); else spi_hidata();
command = command << 1;

spi_hiclock();
spi_loclock();

j
spi_lodata();

spi_hiclock();
spi_loclock();
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data=0;
for (bits=0;bits<12;bits++) {
data = (data << 1);
if (P4DR & 0b10000000) data = data | 0x0001;
spi_hiclock();
spi_loclock();
¥
spi_adc_deselect();
return (data);
}
// does an average reading
word adc_filtered read(byte channel,int readings)

{
long av;
word p;
av=0;
for (Ip=0;lp<readings;lp++) {
av =av + adc_read_channel(channel);
}
return (word)(av / readings);
}
// end

+Minh méi hoc vé PIC.Cho héi ADC module ¢é chirc ning gi,cong dung ntn trén PIC?
Minh nghi cho mét dién thé analog thi no xuét ra tin hiéu digital.Minh da c6 doc doan code
nay nhung chua hiéu 6 :

Code:

#include <16F877.h>

#fuses HS,NOWDT, NOPROTECT, NOLVP
#device 16F877*=16 ADC=8

#use delay(clock=10000000)
Int8 adc;

main ()

{

setup adc (adc clock internal);
setup adc ports (ANO) ;

set adc_ channel (0) ;

delay ms(10);

while (true)

{

adc=read adc();

output B(adc);

}

}

TL: ADC la chtic ning chuyén doi tin hiéu analog -> digital (Analog Digital Converter). N6
ding 1 dién ap dé so sanh (Vref) tuy do phan giai ma dién ap nay duoc chia 1a nhiéu murc
khéac nhau (2”n) véi 16F877A ADC 10 bit tirc Vref dc chia thanh 2410 = 1024 mirc. Mdi mirc
ADC cach nhau twong tng véi Vref/sé murc. Vref = 5V thi mdi mirc ADC ciia 16F877 ting
vGi 5V/1024 = 4.88mV. Pién 4p trén cong AN s& duogc so sanh dé ra duge mirc ADC tuong
mg. OV tng véi ADC =0, 4.88mV (g véi ADC =1...Két qua duoc chta trong 2 thanh ghi
ADRESH:ADRESL.

Con mach cho code trén thi ban mac 1 cau chia ap dé dua dién ap vao chan ANO la duoc.
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Dung bién trd cho gon. ‘

Con PWM thi ban doc trong datasheet d6 chuong 8 phan CAPTURE/COMPARE/PWM
MODULES va xem thém bén tmg dung diéu khién PID cho dong co DC.
+Em c6 doan code sau nhung em khong hiéu l1a 1énh adcHI va adcLO lam gi (v6i khai
bao
char adcHI,adcLO).Anh nao giai thich hd em

Code:

while (TRUE)
{

adcvValue = read adc(); // Get ADC reading

adcHI (char) ((adcValue >> 5)& 0x1f);

adcLO (char) ((adcValue & 0x1f) |0x80);

putc (adcHI) ;

putc (adcLO) ;

delay ms(10); // Preset delay, repeat every 10ms

}

TL: adcHI va adcLO 1a cac bién kiéu char (8-bit), khong phai la Iénh.

Trong doan 1énh ma ban da dua ra, két qua cua viéc bién doi A/D duoc tach thanh 2 phan,
phan cao chura trong adcHI, con 5 bit thdp hon cua két qua duoc chia trong adcLO. Bit 7 clia
adcLO duoc bat.

Sau d6 adcHI va adcLO duoc xut ra thong qua ham putc().

3. DAC

3.1. DAC 1446

/I DIGITAL TO ANALOGUE CONVERTER HARDWARE INTERFACE PROGRAM
// COPYRIGHT PROPERTY OF ALPHADATA DESIGNS LIMITED (c) 1999

// WRITTEN FOR THE LTC1446 12 BIT 2-CHANNEL MICRO-WIRE D TO A

/I published by permission of Alphadata designs on

/I Hi-Tech C website, http://www.workingtex.com/htpic. Thanks!

//
// Version History
//
/[ Issue 1.0 : 21/12/1999 : First Officially Released
//
#include <stdio.h>

#include "h8genlib.h"

#include "ioh8314.h"

#include "sci.h"

#include "spi.h"

#include "dac_1446.h"

extern byte p4dr;

/* call this to write one channel of data to the d to a */
void dac_write(word output)

{
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byte count;
byte block;
byte ops[3];
//char s[50];
/* Select ADC device */
spi_dac_select();
//Format output data
if (output<0x1000) {
ops[0]=0;
ops[1]=output >> §;
ops[2]=output;
} else {
ops[0] = output >> 4;
ops[1] = (output << 4) + 0x0F;
ops[2] = OxFF;
}
/l ops[0]= ((byte*)&output)[1];
// ops[1]= ((byte*)&output)[2];
/l ops[2]= ((byte*)&output)[3];
// sprintf(s,"%02X %02X %02X\r\n",ops[0],ops[1],0ps[2]);
/l sci_put_string(0,s);
/* output three blocks of eight bits */
for (block=0;block<3;block++) {
for (count=0;count<§;count++) {
if ((ops[block] & 0x80) == 0) spi_lodata(); else spi_hidata();
spi_hiclock();
spi_loclock();
ops[block] = ops[block] << 1;
j
}
spi_dac_deselect();
}
/* call this to set up the hardware ports */
void dac_initialise(void)

{

}
// end

4. Timer

Trong Pic16f877a c6 3 timer :

+ TimerO : 8 bit

+ Timerl : 16 bit

+ Timer2 : 8 bit

Timer ding cho nhiéu tng dung : dinh thoi, capture, pwm, ...

Timer c6 nhiéu kiéu chia tan, dung chia trudc va sau (prescale va postscale) 13 chia trudc
va chia sau, c¢6 nhiéu cach dat ti 1& cho Timer tir 1:1 - 1:256 tirc 1a cach chia nay gitp cho ta
nhan duoc xung kich vao Timer s& dugc cham di n 1an ( 1:n ) so v6i 1Tcy (Fosc/4), va nhu
vay ta s€ dugc xung kich cham hon:

setup_timer O(RTCC_INTERNAL|RTCC DIV _4); // 4Mhz => dung dao dong noi, ché do
prescal 1:4 => clock cho Timer0 la Fosc/4/4 = Fosc/16.

Thang8831
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Khi nay ta c6 Fosc/4 => Tcy = lus. Ttimer0 = Fosc/16 => 4us
Timer0 tran 8 bit => 4x8bit = 1024us.
8 bit c6 256 trang thai chir khong phai 255 trang thai, do d6 x256,
Con cach thir 2 Postscale (Only Timer2) thi n6 s& dém sd lan tran ctua Timer2, Nghia
1a: 1:2 - 2 1an tran cho ra 1 1an xung .....
1:16 - 16 lan Timer?2 tran
Gia str Ap dung v6i Timer2 thay Timer0 & trén va véi postscale 1:8 ta s& thu dugc
daura1a : 4x256x8 = 8192 us
4.1. Timer0
Thanh ghi tdc dong:
Céc Iénh:
Code:

setup TIMER O (mode);

setup COUNTERS (rtcc_state, ps_state); // hay setup WDT()

set TIMERO (value); // hay set RTCC(value) :x&c dinh gid tri ban ddu (8bit)
cho Timer0

get TIMERO(); // hay get RTCC() :tra vé sb nguyén (8bit) cua Timer0

Trong d6 mode 13 mot hodc hai constant (néu dung hai thi chén dau
nghia trong file 16F877A.h gom :
RTCC INTERNAL : chon xung clock ndi
RTCC _EXT L TO H : chon bit canh 1én trén chan RA4
RTCC _EXT H TO L : chon bit canh xudng trén chan RA4
RTCC_DIV _2 :chia prescaler 1:2
RTCC DIV 4 1:4
RTCC DIV 8 1:8
RTCC DIV _161:16
RTCC DIV 32 1:32
RTCC _DIV_64 1:64
RTCC DIV 128 1:128
RTCC_DIV_256 1:256
rtcc_state 1a mot trong nhiing constant sau:
RTCC_INTERNAL
RTCC EXT L TO H
RTCC EXT H TO L
ps_state 1a mot trong nhiing constant sau:
RTCC DIV 2
RTCC DIV 4
RTCC DIV _8
RTCC DIV 16
RTCC DIV 32
RTCC DIV_64
RTCC DIV _128
RTCC DIV _256
WDT_18MS
WDT 36MS
WDT_72MS
WDT 144MS
WDT 288MS
WDT 576MS
WDT 1152MS
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WDT 2304MS 7 ’
Minh cling chua hiéu y nghia cua ham WDT_..., ko biét c6 phai khai bao nhu trén thi sau

4.2. Timerl

Thanh ghi tac dong:

Cac 1énh:

Code:

setup TIMER 1 (mode);

set TIMERI (value); // x&c dinh gid tri ban didu (16bit) cho
Timerl

get TIMERL () ; // tra vé& sbé nguyén (lébit) ctia Timerl

mode gdm (c6 thé két hop bang dau "|"):

T1_DISABLED : tit Timerl

T1 INTERNAL : xung clock ndi (Fosc/4)

T1 _EXTERNAL : xung clock ngoai trén chan RCO
T1 EXTERNAL SYNC : xung clock ngoai ddng bd
T1 CLK OUT

T1 DIV_BY 1

T1 DIV _BY 2

T1 DIV_BY 4

T1 DIV_BY 8

4.3. Timer2

Thanh ghi tdc dong:

Cac lénh:

Code:

setup TIMER 2 (mode, period, postscale);
set TIMER2 (value); // xé&c dinh gid tri ban diu (8bit) cho Timer2
get TIMER2 () ; // tra vé sbé nguyén 8bit

Véi mode gdm (co the ket hop bang dau "|"):

T2 DISABLED

T2 DIV _BY 1

T2 DIV _BY 4

T2 DIV _BY 16

period 1a s6 nguyén tir 0-255, xac dinh gia tri xung reset

postscale 14 s6 nguyén 1-16, xac dinh reset bao nhiéu lan truéc khi ngit.
Code:

T

11 EX STWT.C 1111

111 11

///l ' This program uses the RTCC (timer0) and interrupts to keep a ////
//// real time seconds counter. A simple stop watch function is ////

//// then implemented. 1

111 /11

///l Configure the CCS prototype card as follows: I
/Il Insert jumpers from: 11 to 17 and 12 to 18. "
s
#include<161877a.h>

#fuses HS,NOLVP,NOWDT,PUT
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#use delay(clock=20000000)
#use rs232(baud=9600,xmit=PIN_C6,rcv=PIN_C7)

#define high start 76
byte seconds, high count;

#INT RTCC //Interrupt procedure
clock isr() { //called every time RTCC
high count -=1; /Mlips from 255 to 0
if(high_count==0) {
++seconds;
high count=high_start; //ITnc SECONDS counter every
} //76 times to keep time
}
void main() { //A simple stopwatch program

byte start, time;

high _count = high_start;
setup_timer O( RTCC _INTERNAL | RTCC DIV _256);
set _timer(0(0);
enable_interrupts(INT _RTCC);
enable interrupts(GLOBAL);
do {
printf("Press any key to begin.\n\r");
gete();
start = seconds;
printf(""Press any key to stop.\r\n");
getc();
time = seconds - start;
printf("%U seconds.\n\r", time);
+ while (TRUE);
}

4.4. frequencymeter
Code:

#include <16f628.H>

#use delay (clock=4000000)//

#fuses NOPROTECT, NOWDT, PUT, noBROWNOUT, noLVP, NOMCLR, xt

#BYTE PORT A=0X05

#BYTE PORT B=0X06
/***entegreterbiyecisi@yahoo.com***//***entegreterbiyecisi@yahoo.com***/
// LCD STUFF

#define LCD RS PIN bO
#define LCD_EN PIN bl
#define LCD_D4 PIN b2
#define LCD D5 PIN b3
#define LCD_D6 PIN b4
#define LCD_D7 PIN b5

#define FIRST LINE 0x00
#define SECOND_ LINE 0x40
#define CLEAR DISP 0x01

#define CURS_ON 0x0e
#define CURS_OFF 0x0c
Thang8831
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/***entegreterbiyecisi@yahoo.com***/
#use standard io ( a )
#use standard io ( b )
/***entegreterbiyecisi@yahoo.com***/
// proto statements
void LCD Init ( void ):
void LCD_SetPosition ( unsigned int cX );
void LCD_PutChar ( unsigned int cX );
(
(

void LCD_ PutCmd unsigned int cX );
void LCD PulseEnable void );

void LCD_SetData ( unsigned int cX );
/***entegreterbiyecisi@yahoo.com***//***entegreterbiyecisi@yahoo.com***/
/********************entegreterbiyecisi@yahoo.Com*************************/
int32 ab=0,hz=0;
intl stept say=0,data bitti=0,step,aa=0;
intl6 sayi=0, tr=20;
/**********************entegreterbiyeciSi@yahoo.Com***********************/
#int timerl
tas () {
ab++;
}
#int timer0
sn () {sayi=0;
set timer0(61);//(255-60)*195%20=1000000us=dahili 1sn icin
if(tr){ tr--;}
else{delay us ( 698 );
output low(pin_ aO0);
disable interrupts (global):;
disable interrupts(int timer0);
disable interrupts(int timerl);
sayi=get timerl();
aa=1;
hz=sayi+ (65536*ab) ;
tr=20;
+}
/*********************entegreterbiyecisi@yahoo_Com************************/
void main () {
setup timer 1(tl external|tl div by 1);
setup timer 0 (RTCC INTERNAL|RTCC DIV 256);
enable interrupts(int timer0); // timer0
enable interrupts (int timerl);
enable interrupts (global);
lcd init ()
SET TRIS A(0b00100000) ;
SET_TRIS B(0b11000000) ;
set timer0(61);
set timerl(0);

LCD_SetPosition(first LINE+O0);

printf (lcd putchar, "\NECATi KIYLIOGLU ");

LCD_SetPosition (second LINE+1);

printf (lcd putchar, "\ 0532 613 65 87");

delay ms (500);

LCD_PutCmd ( CLEAR DISP );

sayi=0;

hz=0;
/*********************entegreterbiyeciSi@yahoo.Com************************/
while (true) {

if (aa==1) {
//LCD_PutCmd ( CLEAR DISP );

Thang8831
http://www.picvietnam.com
-41 -



CCS C for PICI6F877A4 24/06/2008

LCD_SetPosition(first LINE+O0);
printf(lcd_putchar,"\FREQUENCYMETER ")

if (999>=hz) {
LCD_SetPosition (second LINE+0);
printf (lcd putchar, "\FRQ=%1dHz ",hz);}
L1777 777 7777777777777 77777777777777777777

if (hz>=1000) {

1£(999999>=hz) {
LCD SetPosition(second LINE+O0) ;
printf (lcd putchar, "\FRQ=%3.3wKhz ",hz);}}
L1177 770 77777777777 7777777777777777777777777

1if (hz>=1000000) {
LCD_SetPosition (second LINE+0);
printf(lcd_putchar,"\FRQ=%2.6thZ ",hz);}
L1117 777777 7777777777 7777777777777777777777
delay ms (1);

set timerl(0);
enable interrupts (int timerO0);
enable interrupts(int timerl);
enable interrupts (global);
aa=0;
ab=0;
}

}}

/*********************entegreterbiyecisi@yahoo_Com************************/

/***entegreterbiyecisi@yahoo.com***/ //lcd basla

void LCD Init ( void ) {
LCD Setbhata ( 0x00 );
output low ( LCD RS );
LCD_SetData ( 0x03 );

mode
LCD PulseEnable (
LCD_PulseEnable (
LCD PulseEnable (

// init with specific nibbles to start 4-bit

’

’

)
)
);
02 ); // set 4-bit interface
)

LCD_SetData ( Ox

LCD_PulseEnable () ; // send dual nibbles hereafter, MSN first
LCD_PutCmd ( 0x2C ); // function set (all lines, 5x7 characters)
LCD PutCmd ( 0x0C ); // display ON, cursor off, no blink
LCD_PutCmd ( 0x01 ); // clear display

LCD PutCmd ( 0x06 ); // entry mode set, increment

}
/***entegreterbiyecisi@yahoo.com***/
void LCD SetPosition ( unsigned int cX )
{
// this subroutine works specifically for 4-bit Port A

LCD_SetData ( swap ( cX ) | 0x08 );
LCD PulseEnable();
LCD_SetData ( swap ( cX ) );

LCD PulseEnable();
}
/***entegreterbiyecisi@yahoo.com***/
void LCD PutChar ( unsigned int cX )
{
// this subroutine works specifically for 4-bit Port A
output _high ( LCD RS );

LCD SetData ( swap ( cX ) ); // send high nibble
LCD_PulseEnable () ;
LCD SetData ( swap ( cX ) ); // send low nibble

LCD_PulseEnable () ;
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output low ( LCD RS );

}
/***entegreterbiyecisi@yahoo.com***/
void LCD_ PutCmd ( unsigned int cX )

{
// this subroutine works specifically for 4-bit Port A

LCD_SetData ( swap ( cX ) ); // send high nibble
LCD PulseEnable();
LCD_SetData ( swap ( cX ) ); // send low nibble

LCD_PulseEnable () ;

}
/***entegreterbiyecisi@yahoo.com***/
void LCD_ PulseEnable ( void )

{

output high ( LCD EN );

delay us ( 100 );

output low ( LCD_EN );

delay ms ( 5 );

}
/***entegreterbiyecisi@yahoo.com***/
void LCD_SetData ( unsigned int cX )

{

output bit ( LCD D4, cX & 0x01 );
output bit ( LCD D5, cX & 0x02 );
output bit ( LCD D6, cX & 0x04 );
output bit ( LCD D7, cX & 0x08 );

}

/***entegreterbiyecisi@yahoo.com***/ //lcd son

[ITT77777777777777777777777777777777777777777777777777777777777777777777777

Cam on ban Necati di Post 1én chuong trinh ma t6i va nhiéu anh em dang quan tim. Toi
mudn hoi thém 13 néu mudn do 1 tan sd séng mang nam trong tin hiéu diéu ché thi giai quyét
nhu thé ndo. Gia st ¢6 1 tin hiéu can diéu ché c6 f=2KHz do rong xung la 2us, tin hi¢u soéng
mang c6 f0 = 20MHz, nghia 14 trong 2us cta tin hiéu diéu ché s& c6 20*2 = 40 chu ky xung
clia song mang trong d6. Bai toan ¢ ddy 1a do duoc tin s6 20MHz tir tin hiéu da diéu ché do.

T6i doc ki thi thdy chuong trinh ctia anh Necati ciing do tan s lién tuc, nhung sir dung
thém Timer0 dé dinh thoi 1 gidy, va Timerl ciing dé léy gia tri dém sd 1an xuét hién xung
vao. Tat nhién, chuong trinh viét rat chuyén nghiép, d6 ciing 1a diéu ma t6i va nhiéu anh em
can hoc hoi thém rét nhiéu.

S. INTERRUPT

Céc lénh ding cho ngit:

Code:

enable interrupts(level); //cho phép ngidt kiéu level
disable interrupts (level); //cém ngdt kiéu level

ext int edge (edge); // chon cach 14y xung loai edge

level bao gdm:
GLOBAL : ngit toan cuc
INT RTCC : tran TMRO
INT RB : c6 thay d6i trang thai mot trong cac chan RB4 dén RB7
INT_EXT : ngit ngoai
INT_AD : chuyén doi AD di hoan tt
INT TBE : by dém chuyén RS232 trdng
INT _RDA : data nhan tir RS232 sin sang

Thang8831
http://www.picvietnam.com
-43 -



CCS C for PICI6F877A4 24/06/2008

INT _TIMERI1 : tran TMR1
INT TIMER?2 : tran TMR2
INT_CCPI : c6 capture hay compare trén CCP1
INT_CCP2 : ¢6 capture hay compare trén CCP2
INT_SSP : c6 hoat dong SPI hay 12C
INT PSP : c6 data vao cong parallel slave
INT BUSCOL : xung dot bus
INT_EEPROM : ghi vao eeprom hoan tat
INT _TIMERO : tran TMRO
INT COMP : kiém tra bang nhau comparator
edge bao gom:
L TO H: canh Ién
H TO L : canh xudng
Sau khai bao trén dé vao doan chuong trinh ngit, khai bao:
#INT .........
Vi du vao thuc thi ngit ngoai, ta c6 doan code:
Code:

#INT EXT

void ngat ngoai ()

{

//Chuong trinh ngdt tai day
}

5.1. Ngat Timer0

Day 1a chuong trinh dung ngit Timer0 dinh thi Is.

Pau tién led ¢ chan RBO sang, sau 1s s& dich sang trai, nghia 1a led 1 trén chan RB1 sang
, 1an Iuot nhu vy cho céc led trén portB va lap lai mai mai.
Code:

#include <16F877A.h>

#fuses NOWDT, PUT, XT, NOPROTECT
#use delay(clock=4000000)
#byte PORTB = 0x06

intl6 count;

int8 a;

//Chuong trinh ngat TMRO
#int timero0

void interrupt timerO ()
{

set timer0(6);

++count;
if (count == 2000) // 2000*¥500us = 500000us = 1s
{
count=0;

rotate left(&a,l);
}
}
//Chuong trinh chinh
void main (void)
{
set tris b(0);
enable interrupts (int timerO0);
setup timer O (RTCC_INTERNAL|RTCC DIV 2);
enable interrupts(global);
set _timer0(6);// T dinhthi = 2*(256 - 6)*lus = 500us
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a = 0x01;

while (true)

{

PORTB = a;
}
}
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Trich:
Minh cﬁng chua hiéu y nghia cﬁa hém WDT ..., ko biét co phéi khai bao nhu trén thi sau

WDT Ia "cho gilt nha" (Watchdog Timer). Bé phan nay c6 nhiém vu reset lai PIC sau mot
khoéng thoi gian dinh trudc. WDT s& reset vi diéu khién khi bo dém ctia WDT bi tran. Muyc
dich cta n6 la tranh trudng hop vi diéu khién bj "treo" khi phai hoat dong lién tuc trong mat
khoang thoi gian 1au dai.

Thoi gian dinh trudc nay phu thudc vao tan s6 loai thach anh st dung va bd chia tan sb
trudc (prescaler) cua WDT.

Ta thdy WDT chi lién quan dén Timer 0, con cac Timer khac khong c6 lién quan. D6 14 tai
vi WDT c¢6 b chia tan s (prescaler) dung chung véi Timer 0. Luu ¥ 13 mudn st dung WDT
can chu ¥ dén phan khai bao cac "fuse" & dau chwong trinh.

Trich:

rtcc_state 1a mot trong nhiing constant sau:
RTCC INTERNAL
RTCC EXT L TO_H
RTCC EXT H TO L

M&i Timer déu c6 2 tac dung:

Tac dyng dinh thoi: Timer s€ dwa vao cac xung tao ra boi bo dao dong (thach anh, dao
dong RC, ...) cung cap cho vi diéu khién dé dém. Va dua vio tan s6 bd dao dong, gia tri cac
b chia tan s va gid tri cua Timer, ta c6 thé xac dinh dugc thoi gian thuc. Nhu vy trong
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truong hop mudn Timer hoat dong & ché d6 dinh thoi, ta phai khai bao rtcc_state 1a
"RTCC_INTERNAL" (xtr dung tin s6 dao dong noi).

Tac dung dém: Timer s& dwa vao cic xung ldy tir mdi trudng bén ngoai dé dém. Tuy theo
Timer ma ta sir dung chén lay xung tuong ung (Timer 0 1a chan RA4, Timerl 1a chan RCO).
Céc xung nay c6 tdc dung phan anh cac hién tugng trong thuc té, va viéc dém cac xung cling
ddng nghia v6i viéc dém cac hién tuong d6. Va dé linh dong hon trong qué trinh xt li, Timer
con cho phép chon canh tac dong 1én bo dém (ché do nay chi c6 ¢ Timer 0). Nhu vy mudn
Timer hoat dong & ché d6 dém, ta phai khai bao rtcc_state 1a mot trong 2 trudng hop con lai
(str dung dao dong ngoai).

Trich:

ps_state la mot trong nhitng constant sau:
RTCC DIV 2
RTCC DIV 4
RTCC DIV _8
RTCC DIV_16
RTCC DIV 32
RTCC DIV 64
RTCC DIV _128
RTCC DIV _256
WDT_18MS
WDT _36MS
WDT_72MS
WDT 144MS
WDT 288MS
WDT_576MS
WDT 1152MS
WDT 2304MS

O day co dén 2 ham dung dé an dinh ti s6 chia cta prescaler, mot ham 13
"RTCC_DIV_...", mot ham la "WDT _...". B¢ la béi vi Timer 0 va WDT dung chung bd chia
tan s6. Khi bo chia dugce Timer 0 sir dung thi WDT khong duoc hd tro véi bo chia nay nita.
Nhu vay su khac biét vé thao tac gitta 2 ham nay co thé 1a nhu sau:

Ham "RTCC DIV _..." : cho phép Timer 0 sir dung b chia tan s, khong cho phép WDT
su dung va 4n dinh ti s6 chia cua no.

Ham "WDT _..." : cho phép WDT 0 str dung bo chia tan sb, khéng cho phép Timer 0 sir
dung va 4n dinh ti s6 chia cua no.

Trich:

T2 DISABLED

T2 DIV _BY 1

T2 DIV _BY 4

T2 DIV _BY 16

period 13 sb nguyén tir 0-255, xac dinh gié tri xung reset

postscale 13 s6 nguyén 1-16, xac dinh reset bao nhiéu lan trudc khi ngit.
hoém nay 09:30 AM

Ta c6 thé nhan théy 12 Timer 2 c6 dén 2 bd chia tan s6 trude va sau, mot bd prescaler
dugc dinh kém vao cac ché do hoat dong ctia Timer 2 (T2 DIV_BY 1, T2 DIV _BY 4,
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T2 DIV _BY_16), mét bo 1a postscaler cis ti s6 chia tir 1:16. Nhu vay no6 cho phép viéc lya
chon ti s6 chia linh dong hon.

Timer 2 khong hoat dong & ché do dém. Chuc nang cua no chu yéu la tac dong Ién tde do
baud cho MSSP thi phai. Khong nhé rd 1am.

Trich:

postscale 1a s6 nguyén 1-16, xac dinh reset bao nhiéu 1an trudc khi ngit.

Céi nay dé minh coi lai d4, tai sao no lai x4c dinh reset bao nhiéu lan trude khi ngét 2?.
Phai coi lai cai so d6 khdi ctia Timer 2 méi biét dugc.
M0t cach viét khac dé tham khao véi hy vong viét C sao cho dé hiéu :-)
#include <16F877A.h>
#fuses NOWDT, PUT, XT, NOPROTECT
#use delay(clock=4000000)

#define INITIAL VALUE 6

byte count;
byte led;

void change led(void);

#int timerQ

void interrupt_timer0() {

set timerO(INITIAL VALUE);
count++;

if (count == 2000) {

count = 0;

change led();

}

}

void main() {

set_tris_b(0);

enable interrupts(GLOBAL);

enable interrupts(INT TIMERO);
setup_timer O(RTCC _INTERNAL | RTCC DIV _2); // set mod
set timerO(INITIAL VALUE); // set initial value

count = 0;

led=1;

while (true)

output_b(led);

}

void change led() {
led =led << 1;

if (led == 0)
led=1;

}
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Thir nhét khi ndo ham con interrupt_timer0() dugc goi
Thr hai, Vi’éc tinh toan dinh thi ls’ duoc tinh nhu thé nao. ‘
Thir ba, bien a dugc khai bao 1a s6 nguyén 8bit. Pham vi tir 0->255,l1am sao bang 256 dc.

1. Ng'flt TimgrO duoc got khi’ Timer 0 bi tran tir 0xff sang 0x00 véi diéu kién phai c6 2 khai
cho phép ngat timer 0 va ngdt toan cuc:
Code:

enable interrupts (int timerO0);
enable interrupts(global) ;

2. Vigc tinh toan thoi gian tran cua Timer rat d&, xem lué)ng "PIC6877A tir dé t6i kho", hoic
tim dau d6 trong dién dan nay phan mém "PIC Timer Calculator".
3. Bién a,8bit int, ko thé c6 gia tri 256 -> dung vay.
5.2. Ngat ngoai
Chuwong trinh ngit day

+Céc ban coi gium' minh ¢6 sai chd nao khong ma minh delay khéng dwgc: Minh
mudn khi déng RB4 thi LED sé& nhép nhéy véi delay 50ms chiang han. Phan ngit chuyén ché
d6 thi minh lam dugc nhung delay trong mdi ché d¢ thi potay.
Code:

#include <16F877A.h>
#fuses NOWDT, PUT, XT, NOPROTECT
#use delay(clock=1000000)
#use fast io(b)
#byte portb=0x06
#byte intcon=0x000B
#bit RB4=portb.4
#bit RB5=portb.5
#bit RBIF=intcon.0 //dinh nghia co ngat RB
#bit RBIE=intcon.3 //dinh nghia bit cho phep ngat RB

// Chuong trinh ngat
#int RB
void ngat RB()
{
1f ((RBIF) && (RBIE))
{

//Kiem tra swl

{

if (RB4==0)

{

portb=0b00000001;

delay ms(200);
portb=0b00001111;
delay ms(200);

}
}

//Kiem tra sw2

{

1if (RB5==0)
{
portb=0000001000;

}
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RBIF=0; //Xoa co ngat RB

}
}
// Chuong trinh chinh
main ()
{
set tris b(0b11110000);
portb=0b11110000;
enable interrupts(global);
enable interrupts (int RB);
ext int edge(H to L);
while (true)

{

}
}

TL:
Code:

#include <16F877A.h>
#fuses NOWDT, PUT, XT, NOPROTECT
#use delay (clock=4000000)
#use fast io(b)
#byte portb=0x06
#byte intcon=0x000B
#bit RB4=portb.4
#bit RB5=portb.5
#bit RBIF=intcon.0 //dinh nghia co ngat RB
#bit RBIE=intcon.3 //dinh nghia bit cho phep ngat RB

// Chuong trinh ngat
#int RB
void ngat RB()
{
if ((RBIF) && (RBIE))
{

//Kiem tra swl

{

if (RB4==0)

{

portb=0b00000001;

delay ms(50) ;
portb=0b00001111;
delay ms(50);

}
}

//Kiem tra sw2

{

if (RB5==0)
{
portb=0b00001000;

}
RBIF=0; //Xoa co ngat RB
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}
}
// Chuong trinh chinh
main ()
{
set tris b(0b11110000);
portb=0011110000;
enable interrupts(global);
enable interrupts(int RB);
ext int edge(H to L);
while (true)

{

}

D3 stra lai cho phu hop file mo phong cua ban. Vi code trén, két thuc ngit tat nhién ko
con delay nira. 50ms hoi it, ting 1én 1000ms, thay két qua.
+Chao ca nha !

Sao khong thay bac nao post bai vao ludng nay vay ka | TrAm qua...!TrAm qua...!Hay cai
CCS C nay khong hap dan moi ngudi chang!
Khong ai viét &1, t6 van post cho no d& tram....!

D3 vi du vé ngit Timer, sau ddy 1 2 vi du vé ngat ngoai trén chan RBO va trén cac chan
RB4 dén RB7:

Chuong trinh sau dung ngét ngoai trén RBO dém s 1an cai button duoc nhin xubng, h1en
thi 1én led 7 doan (common cathode). Néu s6 1an nhan vuot qué 9, chuong trinh s& quay vé
hién thi 1én led tur s6 1.

Code:
//*************************************************************************
// Author : nhh

// Date : 03/04/06

// Hardware: PICl6F877A
//*************************************************************************
#include <16F877A.h>
#fuses NOWDT, PUT, XT, NOPROTECT
#fuse delay(clock=4000000)
#use fast io(b)
#use fast io(d)
#byte portb=0x06
#byte portd=0x08
const unsigned char digital[]={0b00000110, 0b01011011, 0bO01001111,
0b01100110,\
0b01101101, ObO1111101,
0b00000111, Ob01111111, Ob01101111};
// ma hoa digital duoi dang mang
// Chuong trinh ngat
#int ext
void ngat RBO ()
{
int i;
£ (i<9)

{

portd=digital([i];

++1;

}

if (i==9)
{
i=0;
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}

}
// Chuong trinh chinh
main ()
{
set tris b (0b00000001) ;
set tris d(0);
enable interrupts(global);
enable interrupts(int ext);
ext int edge(H to L);
portd=0b00111111;
while (true)

{

// chi doi ngat nen vong lap nay ko co gi ca !

}
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Con day 13 tng dung ngit ngoai trén RB4 dén RB7 dé thay dbi kiéu ciing nhu téc d6 chdp
nhay miy con led chi dé....ngdm cho vui mét !
An swl, led] nhip nhay véi delay 250ms
An sw2, led1,2 nhap nhay vé6i delay 200ms
An sw3, led1,2,3 nhép nhdy voi delay 150ms
An sw4, led1,2,3,4 nhap nhay véi delay 100ms
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Code:
//*************************************************************************
// Author : nhh

// Date : 03/04/06

// Hardware: PICLl6F877A
//'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k'k************************
#include <16F877A.h>
#fuses NOWDT, PUT, XT, NOPROTECT
#use delay(clock=4000000)
#use fast io(b)
#byte portb=0x06
#byte intcon=0x000B
#bit RB4=portb.4
#bit RB5=portb.5
#bit RB6=portb.6
#bit RB7=portb.7
#bit RBIF=intcon.0 //dinh nghia co ngat RB
#bit RBIE=intcon.3 //dinh nghia bit cho phep ngat RB
int led=0, speed;
// Chuong trinh ngat
#int RB
void ngat RB()
{
1f ((RBIF) && (RBIE))
{
//Kiem tra swl
{
if (RB4==0)
{
1ed=0b00000001; //ledl sang
speed=250;
}
}
//Kiem tra sw2
{
if (RB5==0)
{
1ed=0b00000011; //ledl,2 sang
speed=200;
}
}
//Kiem tra sw3
{
if (RB6==0)
{
1led=0b00000111; //ledl, 2,3 sang
speed=150;
}
}
//Kiem tra swi
{
if (RB7==0)
{
1ed=0b00001111; //ledl,2,3,4 sang
speed=100;
}
}
RBIF=0; //Xoa co ngat RB
}
}
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// Chuong trinh chinh
main ()
{
set tris b(0b11110000);
portb=0b00001111;
enable interrupts(global);
enable interrupts (int RB);
ext int edge(H to L);
while (true)
{
portb=led;
delay ms (speed) ;
portb=0;
delay ms (speed) ;
}

[quote=nhh;2261]Con day la tmg dung ngat ngoai trén RB4 dén RB7 dé thay doi kiéu ciing
nhu tc do chép nhay may con led chi dé....ngam cho vui mat !

Z\n swl, led] nhip nhay voi delay 250ms

An sw2, ledl,2 nhap nhay véi delay 200ms
An sw3, led1,2,3 nhép nhdy véi delay 150ms
An sw4, led1,2,3,4 nhép nhay véi delay 100ms

[Codeyy**************************************************
3k sk st sfe sfe sfe sk ske sk sk sk sk sk sfe sk ske sk sk sk sk sk sk seoskoskoskok

// Author ;: nhh
// Date : 03/04/06
// Hardware: PIC16F877A

U**************************************************
3t s sk sk sfe sk sk sk sk sk sk sk sk sfeoske sk skeosk sk seosko sk skosk sk skosk

Khong nhu trong MPLAB, da dinh nghia sdng cac thanh ghi va bit tuong tmg, con CCS C
chi dinh nghia chéan PIC, nhimg thanh ghi, nhimg bit ma CCS C cho 1a can thiét, ta xem trong
file PIC16F887A.h, thanh ghi, bit nao chua dinh nghia ma mubn st dung thi phai dinh nghia
no6. Ta c6 thé viét riéng 1 file.h loai nay sao cho minh dé nhé nhat, dén khi mudn st dung chi
can khai bao #include<file.h> vao 1a xai théi!

Em méi vo thdi, huynh giai thich miy dong code sau cho em dwoc ko ?
"set_timer0(6) " ; " ++count; " ; "if (count==2000) "
N6 nam trong ct nhay led ding interrup va timer0. bién count va a c6 tac dung gi ? tai sao
phai lui a "a=a<<1" ?

 set timer0(6); day la phuong thirc goi ham. set_timer0() 1a mot ham, 6 13 tham s6.
Con ham nay 1am gi thi ban phai tu tim hiéu 14y.
* ++count; 13 thyc hién ting bién count 1én 1 don vi. N6 gidng 1énh count=count+1.
Con c6 mot ct phap nhira 1a count++. Hai 1énh 1énh nay c6 su khac nhau vé thu tyu
thuc hién khi nam trong mot biéu thirc so sanh.
* if(count==2000) 14 phép so sanh. Néu gi4 tri cta bién count bang 2000 thi két qua
cua phép so sanh la True nguoc lai 1a False.
* a1a .. minh chju thua!?!?@ Con dich trai 1a dé nhan d6i gi4 tri biét. Ban hay xem lai
dai s6 bool c6 rat nhiéu diéu hay & do.

+Nhén tién anh cho em héi thém : gia sir em viét mot ct nhay led (cho n6 chay nhu vong

1ap ), dau tién kt cac khoa dé biét ct s& nhay led kiéu ndo. sau do thi ct s& thuc hién 1énh

nhdy dén led, néu nhu sau khi ta bAm nat chon kiéu nhdy, ct s& tiép tuc thue hién Iénh tiép
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theo ma ta d6i y bam nat khac dé doi kiéu thi ct s& khong nhan vi dang thuc hién cac 1énh
bat-tat led. Bai tap nay hinh nhu ¢6 ¢ trang 2, 3 dung interrup va timer(, Tai sao nhi ?

Néu ban st dung vong 1ap thi nut bam s& ko duoc nhan trong khi vong 1dp dang thuc hién.

Cich giai quyét bai toan nhu sau:
_ Ban hiy khai bao 1 bién toan cyc. Bién nay luu kiéu chép. Ham chép sé dya vao gia tri
bién nay ma doi kiéu chép.

_ Sir dung timer0 1am thoi gian chuan dé tri hodn chép tat (vi néu dung 1am thoi gian tri
hodn chép tat thi nd qué ngan ta khong thé thiy chdp dugc).

_ Khai bdo mot bién toan cuc lam hé sb cho thoi gian tri hoan. Trong ngét Timer0 ban sé
dém bién nay dén mot gia tri nao d6 thi goi ham chdp tit.

_ Ban ciing can khai bao mot bién toan cuc dé cho ham chép tat biét minh phai lam gi.
Hoic néu ko ban ¢ thé truyén tham s6 cho ham.

_ Trong chwong trinh main, ban ding vong ldp dé bat phim nhin (hodc ding ngit) va thuc

hién thay doi gia tri clia bién kiéu chép.

Trén day la giai thuat, d6 la phuong phap dé giai quyét bai toan. Tat nhién trong qua trinh

viét ban c6 thé khai bao thém cac bién toan cyc hay cuc bd dé thuc hién thuat toan. Tét

nhit 14 ban nén viét trude va gip kho khan thi dua ca code 1én dé moi ngudi giup ban giai

quyét.

Em mwon tam doan code cua nhh anh mo xé no gium em nhé
//************************************************** ksk

// Author : nhh

// Date : 02/04/06

// Hardware: PIC16F877A4

/ sk sk sk st sk ske sk st sk st ske sk sk sk st sie sk sk st sk st sk ske sk st sk st sk ske sk skeosteoske sk sk skeoskeostieoskeo s sieskeoskeskeoske skeskeskoskesk skek
#include <16F877A.h>

#fuses NOWDT,PUT, XT,NOPROTECT
#Huse delay(clock=4000000)

#use fast io(b)

#byte portb=0x06

#define led pin_B0

intl6 count;

int8 a;

//Chuong trinh ngat TMR0

#int_timer()

void interrupt_timer(()

{

set_timer0(6);

++count;

if(count==2000)

{

count=0; .
a=a<<l; // dich trai a 1bit =
/

ifla==256)

{

a=1;

count=0;

}

/
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//Chuong trinh chinh

main()

{

set_tris_b(0);
enable_interrupts(global),
enable_interrupts(int_timer();

setup_timer O(RTCC INTERNAL|RTCC DIV 2);'S
set_timer0(6),

count=0;

a=1,;

while(true)

{

portb=a; a2

/

/

Anh gidi thich mdy ¢6 ¢é C:"}giitm em. Tai sao phai setup timer O(RTCC INTERNAL|
RTCC DIV 2); ma ko Div 3, 4,... ho anh ?

*Dau Sthtr nhat:

[CODE:]

a=a<<l1; // dich trai a 1bit

[/code]

Nhu tac gia da chu thich do 1a 1énh dich trai 1 bit.

VD: trude khi dich, a ¢6 gia tri0 00000 0 1 (0x01) thi sau 1énh dich nay gia tri bién a s&
1la00000010(0x02).

Véy 1énh dich trai s€ lam tang gia tri bién bi dich 1én 2 lan: 2 thanh 4. Gléng nhu ban dich
trong hé thap phan s6 0500 thi dwoc 5000 tirc ting 10 lan. Hé nhi phén (2 s0) dich trai 1
bit s& tang gia tri 2 lan, hé thap phéan (10 so) dich trai mot bit, sd s& tang gié tri 10 lan.
Vay nhiéu 1énh dich s& lam cho a thay d6i nhu sau

00000100

00001000

00010000

00100000

01000000

10000000

* Dau Sthu 2:

[CODE:]

setup_timer O(RTCC _INTERNAL|RTCC DIV 2);

[/code]

mode may be one or two of the constants defined in the devices .h file.
RTCC_INTERNAL, RTCC EXT L TO Hor RTCC EXT H TO L

RTCC DIV _2,RTCC DIV _4,RTCC DIV_8, RTCC DIV 16, RTCC DIV 32,

RTCC DIV _64, RTCC DIV 128, RTCC DIV _256

Ban hay doc Help va cac vi du cta n6 thi ban s¢€ hiéu dugc cach tinh.

Ban hay tim hiéu k¥ vé bo chia tan trong DataSheet ctia chip s& hiéu tai sao chi 1am 2 mii
n.

* Dau Stht 3:
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[CODE:]

portb=a;

[/code]

Day 1a 1énh xuét gia tri bién a ra PortB. a c6 8 bit, PortB c6 8 chan B7 dén BO.
Lénh trén sé& ap cac bit cua a vao PortB theo dung trong sb.

T6i copy nguyen bai delayls RBO ciia bac vé nap thir, nhwng khong hiéu sao né khéng chay,
ma phdi cam chdan RB3 (chdn PGM) xuong dat thi né méi chay, bdc c6 thé cho téi biét tai sao
khong?

Cam on bac!

O mot sb chip, chan RB3 con 1a chan PGM dung dé cip ngudn cho ché do nap chip
dién ap thap (Low-Voltage Programming). Néu chip ciia ban con méi, c6 thé né dang
dugc bat ché do LVP (mic dinh khi xuat xuong), do d6 ban de ho RB3 s€ khong cho phep
chip chay chuong trinh, va ban phai nbi RB3 xubng 0V (nén ndi qua mot dién try khoang
1k) thi chip mé&i khong di vao ché do LVP va méi chay duoc chuong trinh dé c6 trong
chip.

Bay gio thi téi da hiéu, nhung khi phdi néi mass chdn RB3 roi thi coi nhiw chin dé khong thé
dung dvwoc nita ha?

Ban van c6 thé dung chan RB3 nhu binh thudng khi chip dd ¢ ché do chay chuong
trinh binh thuong. Nhung néu ban ndi thang RB3 vao mirc OV va sau d6 dung RB3 nhu
ngo ra, thi khi ban xuét mirc cao ra RB3 s& giy ngan mach gitra cac chan Vdd va Vss (vi
ban d3 ndi thang RB3 vao Vss, va sau do lai yéu cau ng6 ra RB3 dugc ni 1én Vdd trong
chuong trinh). D6 chinh 14 Iy do cua 101 khuyén nén ndi RB3 xudng mirc 0V thong qua
mot dién trd khoang 1k, néu ban mudn RB3 khi dung nhu ngd ra dugc nhe tai hon thi cé
thé dung gia tri 4.7k hay 10k cho dién tré kéo xudng 0V do.

5.4. Giai ma ban phim
Mach quét 16 phim, hién két qua lén led 7 doan.
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An swl, led1 nhip nhay vé6i delay 250ms

An sw2, led1,2 nhap nhay v6i delay 200ms
An sw3, led1,2,3 nhip nhay véi delay 150ms
An sw4, led1,2,3,4 nhap nhay véi delay 100ms
Code:

//‘k*‘k~k~k~k*‘k~k~k~k*‘k~k~k~k*‘k~k~k~k*‘k~k~k~k*‘k~k~k~k*‘k~k~k'k'k'k'k'k'k'k'k'k'k'k'k'k************************

*

// Author nhh
// Date 03/04/06
// Hardware: PIC16F877A

//*************************************************************************

#include <16F877A.h>

#fuses NOWDT, PUT, XT, NOPROTECT
#use delay(clock=4000000)
#use fast io(b)

#use fast io(c)

#byte portb 0x06

#byte portc = 0x07

#bit RBO = 0x06.0

#oit RB1 = 0x06.1

#oit RB2 = 0x06.2

#bit RB3 = 0x06.3

#bit RB4 = 0x06.4

#bit RB5 = 0x06.5

#bit RB6 = 0x06.6

#bit RB7 = 0x06.7

#bit RBIF=intcon.0 //dinh nghia co ngat RB
#bit RBIE=intcon.3 //dinh nghia bit cho phep ngat RB
int a;

const unsigned char dig[]={0b00111111,0b00000110, 0b01011011,0b01001111,\
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0b01100110,0b01101101,0b01111101,0b00000111,0b012111111,0001101111,0b0111011
1,\
0b01111100,0b00111001,0001011110,0b11111001,0b11110001};
// ma hoa digital duoi dang mang
// Chuong trinh ngat
#int RB
void ngat RB()
{
if ((RBIF) && (RBIE))
{
{
if (RB4&&RRO)
a=dig[0];
}
{
if (RB4&&RB1)
a=dig[4];
}
{
if (RB4&&RB2)
a=dig[8];
}
{
1if (RB4&&RB3)
a=dig[12];
}

{

1f (RB5&&RBO0)
a=dig[l];

}

{

if (RB5&&RB1)
a=dig[5];

}

{

if (RB5&&RB2)
a=dig[9];

}

{

1f (RB5&&RB3)
a=dig[13];

1f (RB6&&RBO)
a=digl[2];

}

{

1if (RB6&&RB1)
a=dig[6];

}

{

1f (RB6&&RB2)
a=dig[10];

}

{

if (RB6&&RB3)
a=dig[14];

}
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if (RB7&&RBO)
a=dig[3];

}

{

if (RB7&&RB1)
a=digl[7];

RB7&&RB2)
ig[11];

o —~

RB7&&RB3)
ig[15];

-
Il
Q. —~

RBIF=0; //Xoa co ngat RB
}
}
// Chuong trinh chinh
main ()
{
set tris b(0b11110000);
set _tris c(0);
enable interrupts(global);
enable interrupts (int RB);
ext int edge(H to L);
portb=0;
portc=0;
while (true)
{
portb=1;
portb=2;
portb=4;
portb=8;
portc=a;

}

anh ¢ thé néi ré hon duoc khong a? s6: 1,2,4,6,8 né mdc dinh cho céng dcfy a?

- Xuat 1 ra PORTA thi chi ¢6 bit 0 (tic 1a chan RA0) & mirc 1, cac bit (chan) khac 14 0.
- Xuét 2 ra PORTA thi chi ¢6 bit 1 (ttrc 1a chdn RA1) & muc 1, cac bit (chan) khac 13 0.
- Xuat 4 ra PORTA thi chi c6 bit 2 (tic 1a chan RA2) & mirc 1, cac bit (chan) khac 14 0.
- Xuét 8 ra PORTA thi chi ¢6 bit 3 (ttrc 1a chdn RA3) ¢ muc 1, cac bit (chan) khac 13 0.

Ban nhin vao so d6 mach cta nhh sé& théy cac chan RAO .. RA3 ndi véi cac ¢t cta ban
phim.
TL: Khong nhu trong MPLAB, da dinh nghia sing c4c thanh ghi va bit trong tmg, con CCS
C chi dinh nghia chan PIC, nhitng thanh ghi, nhitng bit ma CCS C cho la can thiét, ta xem
trong file PIC16F887A.h, thanh ghi, bit nao chua dinh nghia ma mudn st dung thi phai dinh
nghia n6.Ta c6 thé viét riéng 1 file.h loai ndy sao cho minh dé& nhé nhét, dén khi muén str
dung chi can khai bao #include<file.h> vao 1a xai thoi!
#tuses NOWDT,PUT,HS,NOPROTECT
#use delay(clock=4000000)
Ban chu ¥, clock = 4MHz 1a ché do dao dong XT chir khong phai HS.
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Bai : Gidi ma ban phim
Mach quét 16 phim, hién két qua 1én led 7 doan.
Trong chuong trinh thieu dinh nghia
#byte intcon=0x000B
va port xut ra led 7 doan 1a PORTC khéong phai portd nhu hinh vé.
+Chao ban minh thay led 7 doan bang LCD thi chuong trinh chay khong dting, ban c6 thé
hudng din cho minh ding ngit dé giai ma phim xuat ra led duoc khong, cam on ban nhiéu.
LCD va led 7 doan tat nhién 1a khac nhau roi.

Dé thyc hién tot giai ma matrix phim, bac phai co giai phap chéng nhiu (run phim) bang
phan ctng, hodc phan mém, thong thudng 1a dung phan mém. Code bén trén chua c6 chéng
nhiéu

5.5. Chwong trinh gwi ky tu ra 2x16 LCD dung CCS C
Chuong trinh gtri ky tu ra 2x16 LCD dung CCS C

#include "16F877A.h" // PIC16F877A header file
#use delay(clock=4000000) // for 4Mhz crystal
#tuses XT, NOWDT, NOPROTECT, NOLVP // for debug mode

#define WRITE DATA 0
#define WRITE_ COMMAND 1

#define NCHAR PER LINE 16 // max char numbers per line
#define MS10 10 // 10 milliseconds
#define US400 400 // 400 microseconds

#define LCD_RS PIN Al

#define LCD_RW PIN_A2

#define LCD_E PIN A3
i
/!

/* private */ void led_write(byte dat, intl option) {
delay us(US400);

if (option == WRITE DATA)
output_high(LCD_ RS);

else // option == WRITE_ COMMAND
output_low(LCD_RS);
output_low(LCD RW);

output_b(dat);

output_high(LCD_E);

delay us(US400);

output_low(LCD_E);

}

s

/

void led_init(void) {

output_low(LCD _E); // Let LCD E line low

led_write(0x38, WRITE_ COMMAND); // Set LCD 16x2, 5x7, 8bits data
delay ms(15);
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led_write(0x01, WRITE_ COMMAND); // Clear LCD display
delay ms(MS10);

led_write(0x0f, WRITE_ COMMAND); // Open display & current
delay ms(MS10);

led_write(0x06, WRITE_ COMMAND); // Window fixed (Character Entry Mode?)
delay ms(MS10);

}

T

/!

void lcd_display char(int8 line, int8 pos, char ch) {
line=(line==0)?0:1;

pos = (pos > NCHAR PER LINE) ? NCHAR PER LINE : pos;

lcd_write(0x80 + 0x40 * line + pos, WRITE_ COMMAND);
lcd_write(ch, WRITE _DATA);

}

I

void lcd_display_str(int8 line, char str[], int8 nchars) {

int8 1;

for (i = 0; 1 < nchars; i++)

lcd_display _char(line, i, str[i]);

}

I

/**
* Display characters to a 2x16 LCD
*

* (1) LCDI1 to GND

*(2) LCD2 to VDD 5 volts

*(3) LCD4 (RS) - LCDS5 (RW) - LCD6 (E) to A1, A2, A3
* (4) LCD7-LCD14 to B0-B7 (bus data)

*

* Ref: http://picl16.com/bbs/dispbbs.asp?boa...ID=5879&page=1
*/

void main(void) {

int8 1;

char LINEI[] = { "SGN Tech" };

char LINE2[] = { "Xin chao" };

led_init();

//use of lcd_display_char()
for (1=0;1<8;i++)
lcd_display_char(0, i, LINE1[i]);

//use of lcd_display_str

lcd_display_str(1, LINE2, 8);

; ‘

+CCS C ¢6 mot vi du hay hon: Chi can dung 4 bits D4-D7 cia LCD:
Examples\EX LCDKB.C

5.7. Vi du nhé vé ngit ngoai
Thang8831
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Binh thuong thi LED6 sang, LED7 t6i. Khi nhin phim, LED6 t6i, LED7 sang
trong vong 0,5 gidy, roi tré ve trang thai ban dau (LED6 sang, LED7 t61)

#include <16F877A.h>
#fuses NOWDT, XT
#use delay(clock=4000000)

void high b6 low b7() {
output_high(PIN B6);
output_low(PIN_B7);

}

void low_b6_high b7() {
output_low(PIN_B6);
output_high(PIN B7);

J
T T
#INT EXT

void RBO_handler() {

low b6 _high b7();

delay ms(500);

high b6 low b7();

}

T T
/**

* Keep B6 on and B7 off. Pressing the button causes interrupt:
* B6 off and B7 on, delay half second, then B6 on and B7 off
%

* Wiring (TM Board)

* (1) PIC's BO to Matrix Key RO

* Matrix Key C0O to GND

*(2) PIC's B6-B7 to LED6-LED7

%k

* Ref: Interrupt Mechanism

* http://www.mikroelektronika.co.yu/en...sicbook/06.htm

*/

void main() {

enable interrupts(GLOBAL); // enable all interrupts
enable_interrupts(INT EXT); // enable external interrupt from pin RBO/INT

high b6 low b7();
while (true) {
// do nothing

h
}

5.8. Ngit ngoai va dén 7 doan
Mot phuong &n khac:

#include <16F877A.h>
#tuses NOWDT, XT
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#fuses NOLVP // important
#use delay(clock=4000000)

/0123456789

byte const DIGITS[] = {0x3£,0x06,0x5b,0x4f,0x66,0x6d,0x7d,0x07,0x71,0x6f };
int8 1=0;
I

/* private */void off on led transistor() {
output_low(PIN _D1);

delay ms(1);

output_high(PIN_D1);

}

I

/* private */void display(int8 digit) {
output_c(DIGITS[digit] ~ 0xff);

off on_led transistor();

j

s
#INT EXT

void ngat RBO() {

1=(1<9)?i+1:1;

delay ms(200); // switch debounce period

j

s
/**

* Count number of key presses and display it on a 7-segment LED.
* If the number is 9, the next count will be 1
%

* Wiring (TM Board)

* (1) PIC's BO to RO

* Matrix Key C0O to GND

*(2) PIC's C0-C6 to 7-segment LED's A-G
* PIC's D1 to 7-segment LED's C2

*/

void main() {

enable interrupts(GLOBAL);
enable_interrupts(INT EXT);

while (true)

display(i);

}

5.9. Chuong trinh hién thi phim so6 ra dén 7 doan (khong dung
interrupt)

Code:

o o N
/* private */void off on led transistor() {
output low (PIN DI1);

delay ms(1);

output high (PIN DI1);

}

Thang8831
http://www.picvietnam.com
-63 -



CCS C for PICI6F877A4 24/06/2008

L1177 770 7777777077777 7777777 777777777777777777777777777777
void display(int8 digit) {

output c(DIGITS[digit] ~ O0xff);

off on led transistor();

}

L1177 7777777777777 7777777777777 777777777777 7777777777777
int8 char to digit(char c) {

return ¢ & 0b00001111; // first 4 bits only

}

L1777 770777777 77777777777777777777777777777777777777777777
intl digit key pressed(char key) {

byte pattern;

pattern = 0b00110000;

return (key & pattern) == pattern;

}

L1177 7777777777777 7777777777777 777777777777 7777777777777
/**

* Echo digit-key presses (0 to 9) of a 4x3 keypad to the 7-segment LED
*

* Configuration:

* Use PORTB for keypad by uncommenting the following line in
PICC\Drivers\KBDD.c

* #define use portb kbd TRUE

Wiring: (TM Board)

(1) PIC's B1-B7 to Matrix Keypad's R3-R0&C2-CO0 (notice the reverse order)
(2) PIC's CO-C6 to 7-segment LED's A-G

* PIC's D1 to 7-segment LED's C2

Xk X

*/

void main () {
int8 i, digit;
char key;

kbd init();

while (true) {

key = kbd getc();

if (digit key pressed(key)) {

digit = char to digit (key):;

for (1 = 0; i < 200; i++) // repeat the display for human eyes
display(digit);

}

}

}

5.10. Chwong trinh hién thi phim so ra dén 7 doan (DUNG

INTERRUPT)
Chuong trinh hién thi phim s trén ban phim 4x3 ra dén 7 doan (DUNG INTERRUPT).

#include <16F877A.h>
#tuses NOWDT, XT
#fuses NOLVP // important
#use delay(clock=4000000)

#include <kbd.c> // in PICC\Drivers

/0123456789
byte const DIGITS[] = {0x3f,0x06,0x5b,0x4f,0x66,0x6d,0x7d,0x07,0x7f,0x6f };
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I
/* private */void off on led transistor() {
output_low(PIN _D1);

delay ms(1);

output_high(PIN_D1);

}
I
void display(int8 digit) {
output_c(DIGITS[digit] * 0xff);

off on_led transistor();

}
s
int8 char to_digit(char c) {

return ¢ & 0b00001111; // first 4 bits only
}
s
intl digit key pressed(char key) {

byte pattern;

pattern = 0b00110000;

return (key & pattern) == pattern;

}
s
#INT RB

void RB_handler() {

int8 1, digit;

char key;

key = kbd_getc();

if (digit_key pressed(key)) {
digit = char to digit(key);

for (1= 0; 1 <200; i++) // repeat the display for human eyes

display(digit);
h

}
i

/**

* Echo digit-key presses (0 to 9) of a 4x3 keypad to the 7-segment LED

*

* Configuration:

* Use PORTB for keypad by uncommenting the following line in PICC\Drivers\KBDD.c

* #define use_portb_kbd TRUE

*

* Wiring: (TM Board)

* (1) PIC's B1-B7 to Matrix Keypad's R3-R0&C2-CO0 (notice the reverse order)

*(2) PIC's C0-C6 to 7-segment LED's A-G
* PIC's D1 to 7-segment LED's C2

*/

void main() {
enable_interrupts(GLOBAL);

enable interrupts(INT RB);

Thang8831
http://www.picvietnam.com

-65 -



CCS C for PICI6F877A4 24/06/2008

kbd_init();
while (true) {
// do nothing
}

}

Poan md hién thi led 7 thanh nay, ddu ™ ¢é y nghia la vi ha cdc bdc
void display(int8 digit) {

output _c(DIGITS/digit] " Oxff),

off on_led transistor();

/
Than.

Déu """ 1a ky hiéu phép toan XOR (exclusive OR) trong C.
Phép toan && la phep and logic.Chic 1a khong phai g1a1 thich vé& phép toan nay.

5. 11 Thay doi toc do den led dung ngat
// Author : nhh

// Date :03/04/06

// Hardware: PIC16F877A
//**************************************************************************
#include <16F877A.h>

#tuses NOWDT,PUT,XT,NOPROTECT

#use delay(clock=1000000)

#use fast io(b)

#byte portb=0x06

#byte intcon=0x000B

#bit RB4=portb.4

#bit RB5=portb.5

#bit RBIF=intcon.0 //dinh nghia co ngat RB

#bit RBIE=intcon.3 //dinh nghia bit cho phep ngat RB

// Chuong trinh ngat
#int RB
void ngat RB()
{
if((RBIF)&&(RBIE))
{

//Kiem tra swl

{

if(RB4==0)

{

portb=0b00000001;

delay ms(200);
portb=0b00001111;
delay ms(200);

}
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}

//Kiem tra sw?2
{
if(RB5==0)
{
portb=0b00001000; //led1,2 sang
}
}

RBIF=0; //Xoa co ngat RB

}

}
// Chuong trinh chinh

main()

{

set_tris_b(0b11110000);
portb=0b11110000;
enable_interrupts(global);
enable_interrupts(int RB);
ext_int_edge(H to L);

while(true)
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Em ko dung ngat nhiéu nén hoi cé vé ngu ngo, xin thong cam.....

hai doan khai bao bién dudi day dé 1am gi em khong hiéu????
#byte portb=0x06
#byte intcon=0x000B

Vi trong churong trinh chinh da dinh ngd vao ra ciia port B rdi, véi lai ciing di cho ngit
toan cuc rdi ma.Tai sao phai nhat thiét 1a 0x06 va 0x000B ma ko 1a gia tri khac////Em thir gan
gia tri khéc thi ct chay sai...Gilp voi
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TL: Pay la khai bao dia chi cua thanh ghi portB va thanh ghi intcon. Thudng thi mdi thanh
ghi c6 mot dia chi, gibng nhu sd nha dy, ban khai bdo nham dia chi ctia nd, nghia 14 ban vao
nham nha rdi con gi.

Vi 16F877A

PORTB : dia chi 06h

INTCON : dia chi 0Bh

Vi trong file 16F877A.h ctia CCS C khong c6 khai bao tuong tan nhu trong cac file .inc
ctia Microchip, mudn sir dung cho tién thi khai bao thém vao. Ban m¢ file .h ciia con pic dang
lam viéc ra xem ngudi ta da khai bao nhitng gi roi.
+Sau khi vao trang Web ciia CCSC dé tim hiéu vé van dé nay minh linh hdi dwgc mot
vai diéu nhu sau:

- Thr nhét, mot thiét ké s& 1a khong ti uu néu trong CTC ngit lai goi dén mot ham khac da
duogc st dung trong Main hay ham khac, ddc biét 1a khi ban than ham nay lai goi dén ham
khac nira...(nhitng ham chua trong cac header thuong goi 1an nhau nhu vay).

- Thir hai néu sir dung ham nhu néu trén thi chuwong trinh chay s& khong theo ding y do lap
trinh (chang han nhu trong chuong trinh ma minh vira Pét). Diéu nay xay ra 1a do bo nhé
Stack bi tran (stack ctia PIC chi c6 8 muc) khi goi ham chdng chéo (ca ham Main va CTC
ngat déu goi...).

- Thir ba bén CCSC khuyén néu budc phai goi ham nhu vy (chang han nhu ham delay ms
nhu trén) thi hay khai bdo & ca ham Main va ham ngat 22?.

TL Diéu nay thi minh khong rd vi di thir nhung khong c6 hiéu qua.

Vén d& ctia ban nhu ¢6 thé giai thich mot cach dé hiéu nhu sau:

Néu ca 2 ham déu dugc goi trong ca ham ngat va ham main thi s& phét sinh ra 15i. Tai sao lai
thé. Cac ban thir suy nghi ma xem. khi ham main dang chay dén ham ma n6 va ham ngat cung
gol. Néu khong c6 ngit xay ra cung thoi diém d6 thi khong c6 van dé gi ca. nhung néu co
ngit thi n6 phai luu cac thong s6 hién tai va nhay vao ngat, va khi no nhay ra khoi ngat thi cac
dir liéu da luu s€ bi chéng 1én trong khi thyuc hién ham do trong ngét. vay chuong trinh sé&
khong dung nira.

Trong Keil C ctia 89 thi n6 chi 1a warning nhung trong css c thi n6 1a error. va theo quan
diém cua t6i nd phai la mt error.

Néu ban muon dung 2 cai delay_ms() trong ca ngit va main thi minh nghi khéng co cach
nao dau. néu ban cr mudn dung no thi hay tao ra 2 ham delay ms1() va delay ms2() va trong
ngat goi mGt ham va trong main goi ham con lai.

Con c6 mdt cach nita minh nghi né sé pro hon diy 1. Minh xin viét lai mot doan chwong trinh
cua ban trong: ban khai bdo mot bién toan cuc nhu thé nay nhé.

intl bit_timerQ_status;

#INT TIMERI

void lapngat()

{

bit timer(Q_status =1;
}
// ) )
// va dua cong viéc cua ban muon thuc hién khi c6 ngat vao day.
//
void isr_timerO(void)
{

count++;
if (count==200)
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while(true)

{

output_high(PIN _C1);
delay ms(1000);
if(linput(PIN_B3)) break;
output_low(PIN_C1);
delay _ms(1000);

J
/1
//va trong ham main ban phai lam thé nay
/1
void main(void)

{

if(bit_timer(_status)

{

//c6 thé cam ngat timerO.

//goi ham thuc hién cong viéc.
isr_timer0();

bit timer(0_status=0;

//bat ngat tro lai

}

h

Giai phap clia ban rat hay, va thyc ra sau khi minh tim hiéu diéu nay trén chuyén trang
cua CCSC minh cling ¢6 y tudng na na nhu vay.

Nhung né van co6 nhiing han ché nhét dinh. Minh s& phan tich cho ban nhu sau:
Gia st chwong trinh viét theo cach ctia ban, khi n6 kiém tra dén 1énh 'if(bit_timer0_status)' ma
chua xay ra ngit thi né s& khong thuc hién ham 'isr_timer0()', qua d6 roi ngat méi xay ra thi
chuong trinh lai khong test 'if(bit_timer(O_status)' va khong thyc hién ham 'isr_timer0()', tic la
khong c6 ngat. Con néu trong chuong trinh ma ludn kiém tra 'if(bit_timer0_status)' thi dang
tir viéc stir dung phuong phap ngit lai thanh ra phwong phéap tham do ?2?

Ban chua doc ki chuong trinh ciia minh thi phai. S& khong c6 trudng hop ngit xay ra ma
khong thuc hién cong viéc ma ban mong mubn. Co chdng thi n6 ch@m hon so véi khi dé cong
viéc trong ngit mot chut. thoi gian nay khong dang ké chi khoang vai 2ms. céi nay khong anh
hudng gi phai khong?

Tai sao minh lai bao khong c6 chuyén nhu ban noi: Trong chuong trinh phyc vu ngit minh
da sir dung mot bit 'bit TimerO_Status', bit ndy c6 muc dich khi c6 ngét thi bat no 1én dé bao
cho ham main biét di c6 ngat xay ra. va ké ca khi ham main dang 1am nhing gi, & dau thi khi
gap 1énh if(bit Timer(0 Status) thi né thuc hién cong viéc mong mudn. va khi thuc hién cong
viéc nay xong phai x6a bit nay dé dung cho lan sau.

Nhu minh d4 n6i néu viét theo cach ctia ban thi gan nhu chic chin s& khong thuc hién dugc
ham ngat theo mong mudn. D3 danh khi timerl bao cho(bit Timer0 Status) =1 (timer da
ngat), nhung c6 thé néi chac chan rang khi chuong trinh dang kiém tra 'if(bit_timer0_status)'
thi timer chwa ngit vi n6 kiém tra ngay bat diu ham main. Sau khi da kiém tra nhu véy roi thi
chuong trinh c6 quay lai dé tiép tuc kiém tra du ma goi ham 'ngit phu' nhu ban viét.

Néu ban khong tin thi hdy 1ap thir mot chuong trinh don gian sir dung ngét theo cach ban
viét va mo phong thir trén Proteus. (viéc ndy don gian va khong tén nhiéu thoi gian,chic
khong can noi thém!)

Tién ddy minh noi véi ban vé cac phuwong phap trao doi dir liéu néi chung. C6 3 phuong
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phap chu yéu 1a pp tham do (polling), pp ngit (interrupt) va pp trao d6i tryc tiép (pp tht ba
minh khong nhé 18 1dm). Lam nhu cach cia ban chinh 1 chuyén tir pp ngit sang pp tham do.

Hoa ra ban bao minh la khong cho céi if ciia minh vao trong cai while(true) cua ban. That
ra cai déy minh chi viét thi du thoi. Con néu ban muén su dung thi ban phai ty lam thém. Vi
minh nghi trong mot firmware cho vi diéu khién khéng c6 cai nao khong cé 1énh while(true)
{} ca. Con néu doc dén day ma ban van khing khang n6 khong thuc hién dugc ngét thi...
minh ciing b6 tay roi. Néu can minh s& cho ban xem mét chuong trinh ctia minh, minh d viét
va thanh pham. Phai n6i n6 chay phe phé.

Va cai thir 2 minh mudn néi thém. Minh chi dwa ra nhiing phuong an nhur trén cho ban, dé
ban tham khao thdi chir khong phai hay ho gi. nén ban khong can thiét phai so sanh n6 véi 3
c4i ma ban néi. Néi that minh cha hiéu dech gl vé miy céi day cd... hé hé.
+Xin héi tai sao chwong trinh diing ngit timer0 em lam giéng nhu huéng din ma né6
khong chiu chay?

#include<18F4450.h>
#tuses NOWDT,PUT,HS,NOPROTECT
#use delay(clock=20000000)
#use fast io(b)

#byte portb=0x6

#define led pin_BO0

int8 a;

void ngat()

{

delay ms(1000);

a=a<<l; // dich trai a 1bit
1f(a==256)

set_tris_b(0);
while(true)

{

ngat();
output_b(a);
}

}
Céch nay thi PIC18F4550 cting dich leds v6 tu. Nhung ma mudn dung TIMERO nhu cua

bac nhh . Khi minh 1am khong hiéu tai sao lai khéng thé chay. Nho bac chi gido gitim nhé!
#include <18F4550.h>

#fuses NOWDT,PUT,XT,NOPROTECT

#use delay(clock=20000000) . Minh d sira lai code ctia nhh nhu vay dé phu hop voi
PIC18F4550, nhung khong hiéu sao van khong chay dogc. Ban c6 thé huéng dan ky hon vé
Interrup va Timer khong, cam on ban nhiéu.

TL: Ui code ciia ban sai roi néu muon sir dung dugc ngit thi trong ham main ban phai thyc
hién cho phép ngit timer 0 va ngit toan cuc (global) hoat dong, dinh xung nhip cho timer, va
ham ngit() phai dugc dat ngay bén dudi chi thi #int_timer0 de trinh dich c6 thé hiéu duoc day
13 ham phuc vu ngit, ham ngat() nay ban khong thé goi dén giéng nhu mot ham thong thuong
dugc ma né chi duoc méay goi dén khi c¢6 xudt hién cd tran timer 0, ma khi da sir dung ngat
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timer (ttrc ngét dinh thoi) thi ban khong nén dung delay trong no6 (rat dg),vi ngit timer duoc
tao ra dé thay thé hoan hao cho delay, code ctia ban minh sira nhu sau :
#include<18F4450.h>

#tuses NOWDT,PUT,HS,NOPROTECT

#use delay(clock=4000000)

int16 count=0;

int8 a=1;

#int_timerO

void ngat(){

++count;

if(count==2000) {count=0;a=a<<1;} // dich trai a 1bit
if(a==256) {a=1;count=0; }}

void main(){
enable_interrupts(global);
enable_interrupts(int_timer0);
setup_timer O(RTCC _INTERNAL|RTCC DIV _2); //xung timer = xung may/2
while(true) {
output_b(a);
3

Nhu vay & ham trén ta s& thdy sau mdi lan tran ngat timer 0 (sau hai xung may) blen dém
count s€ tang Ién 1 don vi va ctr the cho dén khi dat gia tri 2000 (day la gia tri ma ban can
phai tinh dé chon ding thoi gian can 1am lam tré) khi d6 bién a s& duoc dich bit sang
trai,....roi tiép tuc... chic khac nay ban hiéu rdi ha.
+Chao cic ban minh méi hoc pic nén chwra biét nhiéu mong dwoc sy gitip d, tui c6 vai
cau hoi mong dugc chi gido tui sir dung ngat timer nhung thiy Iénh set_timer0(); ko co tac
dung nghia 1a dit sé may ciing ko thay thay d6i tham chi ko c¢6 1énh d6 van chay nhu thuong
ban nao lam ngt timer rui chi minh véi
Code:

#include <18F4331.h>
#fuses HS,NOWDT, NOPROTECT, NOLVP
#use delay(clock=4000000)

int i=0;

void main ()

{
setup timer O(rtcc_div_32);
set timer0(10); ????néu dit 1 thi bao lau méi ngdt
enable interrupts(int rtcc);
enable interrupts(global);
while (true)
{
}

}

#int rtcc
void ngat timer ()
{
i++;
output D(1i);
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Céu hoi thtr 2 14 khi giao tiép méy tinh minh truyén tir PC dén pic: dung 1énh getc(); thi chi
thu duoc 1 ki ty vi du truyén s6 12 thi thu dugc 2 s6 1 va 2 c6 ban nao biét 1énh nao dé lay 1
chudi ko?

TL: Vé timer 0 va ham set_timer0(), ban doc thém tai liéu hudng dan cua CCS C (trang 206,
ver. 4, 01/2007) va datasheet cta chip.

Vé getc(), néu ban ding no thi tat nhién chi 1ay dugc 1 ky tu 1a n6 da tré vé. Ban doc thém
vé ham gets() trong tai liéu hudng dan cia CCS C (da néu trén, trang 148) dé doc 1 chudi ky
tu.
+Thic mic ngit timer
Em viét chuong trinh ngat timer nhap nhay led, nhung nap vao pic phai doi 1 lac sau né méi
bét dau nhay led, bac nao khic phuc jum em véi.

Day 1a code:

#include <16F877A.h>

#include <DEFS_16F877A.h>

#device 16F877*=16 ADC=10

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

#use delay(clock=4000000)

#use fast io(b)

#use fast io(c)

#use fast io(d)

#int timer0
void interrupt timerO () {
intl a;
intl6 count;
set timer0(56);
++count;
if (count == 500)
{
count=0;
a=~a;
RBO=a;

}

void main ()
{
set _tris b(0);
setup timer O (RTCC_INTERNAL|RTCC DIV 2);
enable interrupts (int timerO0);
enable interrupts (global);
set timer0(56);

while (true)
{
}

}

TL: Trude khi vao vong while(true) trong main(), ban nén dat trude gia tri cua count, néu
khong thi count c6 thé mang gia trj bat ky, va diéu kién (count == 500) cua ban c6 thé phai
sau khi count dugc ting vai chuc ngan gia tri méi thoa man (néu tinh c& sau khi PIC reset
bién count mang gia tri ngﬁu nhién 1a 501 chang han).

To61 thuong khéi tao bién count ngay trudc khi vao vong Whlle(true) trong main(), va dung
diéu kién (count >= 500) thay cho (count == 500) trong phan xt 1y ngit.
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6. Chwong trinh vi du sau mo ta cach dung PWM do CCS

cung cap.

PWM Ia gi? str dung n6 vao muc dich gi?

1) PWM la gi? PWM [a mot bd diéu ché do rong xung. Co hai thong $6 (tam goi don gian
nhu vay, va c6 18 ciing chi quan tdm dén hai thong s6 nay véi PWM) quan trong ciia PWM 14
chu ky xung T va thoi gian t1 cua muc logic 0,

trong vi du nay thi t1 tuong ung véi value. Pé "diéu ché d6 rong xung" thi chiing ta s& gt
nguyén T va thay ddi t1, theo yéu cu cta bai toan cu thé.

Value trong vi du sau ldy dugc tir ddu vao anlaog, chu ky (hay tan sb) ctia xung duoc chon lya
tir PC thong qua cong truyén thong ndi tiép RS232.

2) PWM dung vao muc dich gi? Co nhiéu tng dung cho no, vi du truyén thong, diéu khién
cac van ban dan trong cac bién tan, 1am bd nguén chuyén mach,...6i nhiéu lim!

Bit dau viét nhé:

#if defined(_ PCM_ )
#include <16F877.h>

#fuses HS,NOWDT,NOPROTECT,NOLVP
#use delay(clock=4000000)
#use rs232(baud=9600, xmit=PIN_C6, rcv=PIN_C7, BRGH10K)

#elif defined( PCH_ )

#include <18F452.h>

#fuses HSNOWDT,NOPROTECT,NOLVP

#use delay(clock=10000000)

#use rs232(baud=9600, xmit=PIN_C6, rcv=PIN_C7, BRGH10K)
#endif

void main() {
char selection=1;
int8 value;

printf("\r\nFrequency:\r\n");

printf(" 1) 7.8 khz\r\n");

printf(" 2) 19.5 khz\r\n");

printf(" 3) 0.48 khz\r\n");

do {

selection=getc();
twhile((selection<'l")||(selection>'3"));

setup_ccpl(CCP_PWM); // Configure CCP1 as a PWM

// ' The cycle time will be (1/clock)*4*t2div*(period+1)

// In this program clock=4000000 and period=127 (below)
// For the three possible selections the cycle time is:

// (1/4000000)*4*1*128 = 12.8 us or 7.8 khz

// (1/4000000)*4*4*128 = 51.2 us or 19.5 khz

// (1/4000000)*4*16*128= 204.8 us or 0.48 khz
switch(selection) {
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case 'l' : setup_timer 2(T2 DIV _BY 1,127, 1);
break;

case 2' : setup_timer 2(T2 DIV _BY 4,127, 1);
break;

case '3' : setup_timer 2(T2 DIV _BY 16, 127, 1);
break;

}

setup_port a(ALL _ANALOQG);
setup_adc(adc_clock internal);
set_adc_channel( 0 );
printf("%c\r\n",selection);

while( TRUE ) {

value=read_adc();

/Ivalue++;

printf("%2X\r",value);

set pwml _duty(value); //value may be an 8 or 16 bit constant or variable
// This sets the time the pulse is

// high each cycle. We use the A/D

// input to make a easy demo.

// the high time will be:

// if value is LONG INT:

// value*(1/clock)*t2div

// if value 1s INT:

// value*4*(1/clock)*t2div

// for example a value of 30 and t2div

// of 1 the high time is 30us

// WARNING: A value too high or low will
// prevent the output from

// changing.

}

b

+

Yéu cau cua e la diéu chinh do rong xung dé thay doi van toc cua dong co (trong dé tai cua e
la dong co cua bom canh ddn)
Cam on cac truong ldo namgn! Rat mong nhan dvwoc sw giup do cua ban!

Vi dong co thi tan s6 diéu ché thuong quanh quan 20 kHz. Bay gio ban cho biét ban duing
loai bo diéu khién nao dé didu chinh van toc ciia 'dong co, ban ¢6 do van téc chir? Tir ngd ra
ctia bd diéu ché do rong xung ban lam thé nao dé diéu chinh van tdc cta dong co? Bong co do
c6 cong suat khoang bao nhiéu?
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7. Tim hiéu vé LCD

LCD dugc tim hiéu & day 1a HD44780 ciia hang Hitachi, gdbm 2 dong, mdi dong 16 ki tu.
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HD44780 c6 14 chan, chitc ndng cua cac chan:

1.Cac chan VCC, VSS va VEE: Chan VCC_Cap duong ngudn 5V, chan VCC_Ndi dit, chan
VEE duoc dung dé diéu khién d6 twong phan ctia man hinh LCD.

2.Chan chon thanh ghi RS (Register Select):

C6 hai thanh ghi rat quan trong bén trong LCD, chan RS dugc dung dé chon cac thanh ghi
nay nhu sau: Néu RS = 0 thi thanh ghi ma 1énh dugc chon dé cho phép ngudi ding giri mot
1énh chang han nhu x04 man hinh, dua con tré vé dau dong,... Néu RS = 1 thi thanh ghi dit
liéu dugc chon cho phép nguoi dung gii dit lidu can hién thij trén LCD.
3.Chan doc/ghi R/W:

Pau vao doc/ghi cho phép nguoi dung ghi thong tin 1én LCD khi R/W = 0 hodc doc thong
tin tr n6 khi R/W = 1.
4.Chan cho phép E (Enable):

Chan cho phép E duoc sir dung bai LCD dé chét thong tin hién hitu trén chan dir liéu cia
no. Khi dir liéu duoc cép dén chan dix liéu thi mot Xung muc cao Xuéng thép phai duogc ap dén
chan nay dé LCD chdt dir liéu trén cac chan dit lidu. Xung ndy phai rong tbi thiéu 1a 450ns.
5.Céac chan DO - D7:

Pay 1a 8 chan dit liéu 8 bit, dugc dung dé guri thong tin 1én LCD hoic doc ndi dung cua
cac thanh ghi trong LCD.

Dé hién thi cac chir cai va cac con sd, chung ta giri cac ma ASCII cuia cac chit cai tir A
dén Z, a dén fva cac con sb tir 0 - 9.... dén cac chan nay khi bat RS = 1.

Ciing c¢6 cac ma 1énh ma c6 thé duoc gui dén LCD dé xoa man hinh hoic dua con tro vé
dau dong hodc nhip nhay con tro.Dudi day 1a bang liét ké cac ma 1énh:
(Phai qua lan post khac vi s6 anh vuot qua 4....72)
Tim hiéu vé LCD (ct)

Chung ta cling str dung RS =0 dé kiém tra bit co ban dé xem LCD c¢6 sin sang nhan thong
tin chwa. Co ban 12 D7 va ¢6 thé duoc doc khi R/W = 1 va RS = 0 nhu sau:

NéuR/W =1, RS =0 khi D7 =1 (c& ban 1) thi LCD ban boi cac cong viéc bén trong va
s& khong nhan bét ky thong tin méi nao. Khi D7 = 0 thi LCD sin sang nhan thong tin moi.
Luu ¥ chiing ta nén kiém tra cd ban trude khi ghi bat ky dit liéu nao 1én LCD.

C6 thé di chuyén con tré dén vi tri bat ki trén man hinh LCD bang cach nap vao céac gia tri
turong tng nhu bang sau va goi yéu cau dén LCD:
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M (Hex) Leénh den thanh ghi cua LCD
1 04 man hinh hién thi
2 Tr& vé dau dong
4 (Gha con tro (dich con tré sang trai)
& Tang con trd (dich con trd sang phat)
5 Dich hiénthi sang phai
7 Dich hién thi sang trai
g Tit con trd, tit hidn thi
A Tit hién thi, bit con tré
2 Bat hifn thi, tit con trd
E B4t hién thi, nhip nhay con trd
F Tét con trd, nhip nhay con trd
10 Dich vitri con trd sang trai
14 Dich vitri con trd sang phat
18 Dich toan bé hién thi sang trat
1 Dich toan bd hiénthi sang phai
80 ép contrd Vi dan dong thy nhat
O ép con tré Vi dau dong thi ha
38 Hai dong va matrin 5 x 7

Tham khao thém vé LCD tai day: http://www.iachv.nl/users/pouweha/lcd.htm
C6 hai cach lap trinh cho LCD: dung 8bit interface (don gian) hodc 4bit interface (phuc tap
hon)

7.1. 8bit interface
Code:

/*P& LCD thuc thi cac lénh diéu khién:*/

RS = 0; //chon thanh ghi 1énh

R/W = 0; //ghi dit 1iéu, R/W = 1;//doc dit liéu
E= 1; //dua chdn E 1én mic cao

E= 0; //tao sudn xubng dé& chbét dix liéu

/*P& LCD thuc thi cac lénh hién thi:*/

RS = 1; //chon thanh ghi dir 1iéu

R/W = 0; //ghi dit liéu

E =1; //dua chdn E 1&n mac cao

E = 0; //tao sudn xubng dé& chbét dir liéu

Str dung 8 chan DO - D7 d¢ truyén thong tin, dit lidu dén LCD.
- Pé diéu khién LCD (Chon ché do LCD, bat/tit hién thi, bat/tit/nhap nhay/di chuyén con
trd,...): Nhép gia tri twong tng vao D0-D7 rdi goi 1énh yéu cau LCD thyc thi 1énh diéu khién,
tiép theo cho LCD thoi gian tré dé thyc thi (hoic hoi cd ban xem LCD san sang thyc hién
1énh tiép theo chua?)
- Dé hién thi dit liéu 1én LCD:Nhap dit liéu can hién thi vao D0-D7 rdi géi 1énh yéu ciu LCD
thue thi 1énh hién thi dit liéu, tiép theo cho LCD thoi gian tré dé thuc thi (hodc hoi co ban
xem LCD san sang thuc hién Iénh tiép theo chua?)

Day 1a mach nguyén 1y két néi LCD dung 8 chan interface véi PIC16F877A qua PORTB:
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7.2. 4bit interface

Str dung 4 chan D4 - D7 (hoic D0-D3 <- it dung) dé truyén thong tin, dit liéu dén LCD.
- Pé diéu khién LCD (Chon ché do LCD, bat/tit hién thi, bat/tit/nhap nhay/di chuyén con
tro,...): Nhap gia tri twong tng vao D0-D7,1ay gia trj 4bit cao D4-D7 r6i goi 1énh yéu cau
LCD thyc thi 1énh diéu khién, tiép theo cho LCD thoi gian tré dé thyc thi (hodc hoi cd ban
xem LCD sén sang thuc hién 1énh tiép theo chwa?).Tiép tuc, goi 4bit thip DO-D3 rdi goi 1énh
yéu cau LCD thyec thi 1énh diéu khién, tiép theo cho LCD thoi gian tré dé thyc thi (hodc hoi
cd ban xem LCD san sang thyc hién l1énh tiép theo chua?)
- Dé hién thi dir liéu 1én LCD:Ciing lam twong ty trén nhung thay yéu cau LCD diéu khién
bang yéu cau LCD hién thi.

Day 1a mach nguyén 1y két ndi LCD dung 4 chén interface véi PIC16F877A qua PORTB:

Néu trong tng dung sir dung ngat ngoai thi c6 thé chuyén sang ndi véi PORTD hoic tiiy
thich.

7.3. LCD _lib_4bit
#include <stddef.h>

#define LCD_RS PIN D2
/f#define LCD RW  PIN Al
#define LCD_EN PIN D3

#define LCD_D4 PIN D4
#define LCD_ D5 PIN D5
#define LCD_D6 PIN D6
#define LCD D7 PIN D7

// misc display defines-
#define Line 1 0x80
#define Line 2 0xCO0
#define Clear Scr  0x01

// prototype statements

#separate void LCD _Init ( void );// ham khoi tao LCD

#separate void LCD_SetPosition ( unsigned int ¢X );//Thiet lap vi tri con tro
#separate void LCD_PutChar ( unsigned int ¢X );// Ham vietlkitu/1chuoi len LCD
#separate void LCD_PutCmd ( unsigned int ¢X) ;// Ham gui lenh len LCD
#separate void LCD_PulseEnable ( void );// Xung kich hoat

#separate void LCD_SetData ( unsigned int cX );// Dat du lieu len chan Data

// D/n Cong

#use standard_io (C)

#use standard io (D)

//kh01 tao LCD**********************************************
#separate void LCD_Init ( void )
{
LCD_SetData ( 0x00 );
delay ms(200); /* wait enough time after Vdd rise >> 15ms */
output low ( LCD_RS);// che do gui lenh
LCD SetData ( 0x03 ); /* init with specific nibbles to start 4-bit mode */
LCD_PulseEnable();
LCD_PulseEnable();
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LCD_PulseEnable();

LCD_SetData (0x02);  /* set 4-bit interface */
LCD_PulseEnable(); /* send dual nibbles hereafter, MSN first */
LCD_PutCmd ( 0x2C); /* function set (all lines, 5x7 characters) */
LCD_PutCmd ( 0x0C); /* display ON, cursor off, no blink */

LCD_ PutCmd ( 0x06 ); /* entry mode set, increment & scroll left */
LCD_PutCmd ( 0x01); /* clear display */

}
#separate void LCD_SetPosition ( unsigned int ¢X )

{

/* this subroutine works specifically for 4-bit Port A */
LCD_SetData ( swap ( ¢X ) | 0x08 );
LCD_PulseEnable();

LCD_SetData ( swap (¢X) );

LCD_PulseEnable();

}
#separate void LCD_PutChar ( unsigned int cX )

{
/* this subroutine works specifically for 4-bit Port A */
output_high (LCD_RS);
LCD_PutCmd( cX);
output low (LCD RS);
b
#separate void LCD_PutCmd (unsigned int ¢X )
{
/* this subroutine works specifically for 4-bit Port A */
LCD_SetData (swap (¢X ) ); /* send high nibble */
LCD_PulseEnable();
LCD_SetData (swap (¢X ) ); /* send low nibble */
LCD_PulseEnable();

j
#separate void LCD_PulseEnable ( void )

{

output_high (LCD _EN);
delay us (3); /' was 10
output_low (LCD_EN);
delay ms ( 3); /l was 5

}
#separate void LCD_SetData ( unsigned int cX )

{
output bit (LCD D4, cX & 0x01 );
output_bit (LCD_DS5, cX & 0x02);
output bit (LCD_ D6, cX & 0x04 );
output bit (LCD D7, cX & 0x08 );
b

7.4. LCD lib 8bits

#define LCD_RS PIN_A0

#define LCD_RW PIN Al

#define LCD_EN PIN_ A2
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#define LCD_data Port C

// misc display defines-
#define Line 1 0x80
#define Line 2 0xCO0
#define Clear Scr 0x01

// prototype statements

#separate void LCD_Init ( void );// ham khoi tao LCD

#separate void LCD_SetPosition ( unsigned int ¢X );//Thiet lap vi tri con tro
#separate void LCD_PutChar ( char ¢X );// Ham vietlkitu/Ichuoi len LCD
#separate void LCD_PutCmd (int ¢X) ;// Ham gui lenh len LCD

#separate void LCD_PulseEnable ( void );

#separate intl LCD_ready();

// D/n Cong

#use standard_io (C)
#use standard io (A)
#use standard_io (B)
//khOI tao LCD**********************************************
#separate void LCD_Init ( void )
{
output_C(0x00); delay ms(200);
LCD Putcmd(0x38);
LCD_Putcmd(0x0F);
LCD Putcmd(0x01);
LCD_Putcmd(0x06);
j
#separate void LCD_SetPosition (int ¢X )
{
}
#separate void LCD_PutChar ( char ¢X)
{
output_high(LCD_RS);
output_low(LCD_RW);
output_C(cX);
LCD_PulseEnable();
delay ms(5);
}
#separate void LCD_PutCmd (int ¢X )//Gui lenh den LCD
{
output_low(LCD_RS);
output_low(LCD_RW);
output_C(cX);
LCD_PulseEnable();
delay ms(5);
}
#separate intl LCD_ready ()
{ intl busy flag;
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trisc7 = 1;//set input
output_low(LCD_RS);
output_high(LCD_RW);
LCD_pulseEnable();
busy flag =RC7;
return(busy_flag);

j
#separate void LCD_PulseEnable ( void )

{

output_high (LCD _EN);
delay us (3);// was 10
output_low (LCD_EN);
delay ms (3);// was 5

}
7.5. Hién thi LCD 8bit interface

Chuong trinh hién thi dong chit "BE YEU" trén hang 1, bat dau tai cot 6, khong hoi co ban
D7.

Do trong than ham comnwrt() va datawrt() da tao tré 1ms cudi than ham nén sau khi goi
khong can tao tré cho LCD thyec thi 1énh.

Code:

2 I ———————
* Author : nhh

* Date : 05/04/06

* Hardware : PIC16F877A

* Compiler : CCS C 3.249

* Description : Hien thi LCD

* */

#include <16F877A.h>

#include <DEFS_ 16F877A.h>
#fuses XT,NOWDT, NOPROTECT, NOLVP
#use delay(clock=4000000)
#define RS RDO

#define RW RD1

#define E RD2

#define LCD PORTB

/*Ham yeu cau goi lenh dieu khien LCD*/
void comnwrt (void)

{

RS = 0;
RW = 0;
E =1;
E = 0;

delay ms(1);

}

/*Ham yeu cau goi du lieu hien thi len LCD*/

volid datawrt (void)

{
RS
RW
E
E
delay ms(1);
}

/*Ham main*/

O O

Ne Ne Ne N
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void main (void)
{
set _tris B(0);
set _tris D(0);
delay ms(100); // Tao tre 100ms cho LCD khoi dong

LCD = 0x38; // Hai hang, ma tran dot 5*7, 8 bit interface
comnwrt () ;

LCD = 0x0C; // Bat hien thi, tat con tro

comnwrt () ;

LCD = 0x85; // Vi tri hang 1,cot 6
comnwrt () ;

LCD = 'B'; // Xuat dong chu "BE YEU" ra LCD
datawrt () ;

LCD = 'E';

datawrt () ;

LCD = ' ';

datawrt ()
LCD = 'Y';
datawrt () ;
LCD = 'E';
datawrt () ;
ILCD = 'U';
datawrt () ;
ILCD = '"!'"';
datawrt () ;

’

// Register Definitions
//-----Register Files
#byte PORTA = 0x05
#byte PORTB = 0x06
#byte PORTC = 0x07
#byte PORTD = 0x08
#byte PORTE = 0x09

#byte EEDATA = 0x10C
#byte EEADR = 0x10D

#byte EEDATH = 0x10E
#byte EEADRH = 0x10F

#byte EECON1 = 0x18C
#byte EECON2 = 0x18D

#byte PR2 = 0x92

#bit RA4 =0x05.4
#bit RA3 =0x05.3
#bit RA2 =0x05.2
#bit RA1 =0x05.1
#bit RAO = 0x05.0
#bit RB7 = 0x06.7
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#bit RB6 = 0x06.6
#bit RB5 = 0x06.5
#bit RB4 = 0x06.4
#bit RB3 =0x06.3
#bit RB2 = 0x06.2
#bit RB1 = 0x06.1
#bit RBO = 0x06.0
#bit RC7 =0x07.7
#bit RC6 =0x07.6
#bit RCS =0x07.5
#bit RC4 =0x07.4
#bit RC3 =0x07.3
#bit RC2 =0x07.2
#bit RC1 =0x07.1
#bit RCO =0x07.0
#bit RD7 = 0x08.7
#bit RD6 =0x08.6
#bit RDS = 0x08.5
#bit RD4 =0x08.4
#bit RD3 =0x08.3
#bit RD2 =0x08.2
#bit RD1 =0x08.1
#bit RDO =0x08.0
#bit RE2 =0x09.2
#bit RE1 =0x09.1
#bit REO =0x09.0
[]-==-- INTCON

#bit  GIE  =0x0b.7
#bit PEIE =0x0b.6
#bit  TMROIE = 0x0b.5
#bit INTE =0x0b.4
#bit  RBIE =0x0b.3
#bit  TMROIF = 0x0b.2
#bit  INTF = 0x0b.1
#bit RBIF  =0x0b.0

// PIR1

#bit PSPIF = 0x0c.7
#bit ADIF = 0x0c.6
#bit RCIF = 0x0c.5
#bit TXIF = 0x0c.4
#bit SSPIF = 0x0c.3
#bit CCP1IF = 0x0c.2
#bit TMR2IF = 0x0c.1
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#bit TMRI1IF = 0x0c.0

/1 PIR2

#bit CMIF = 0x0d.6
#bit EEIF = 0x0d.4
#bit BCLIF = 0x0d.3
#bit CCP2IF = 0x0d.0

// PIE1

#bit PSPIE = 0x8c.7
#bit ADIE = 0x8c.6
#bit RCIE = 0x8c.5
#bit TXIE = 0x8c.4
#bit SSPIE = 0x8c.3
#bit CCP1IE = 0x8c.2
#bit TMR2IE = 0x8c.1
#bit TMRIIE = 0x8c.0

// PIE2

#bit CMIE = 0x8d.6
#bit EEIE = 0x8d.4
#bit BCLIE = 0x8d.3
#bit CCP2IE = 0x8d.0

-Thém mét vi du khac, chwong trinh hién thi dong "HELLO PICVIETNAM!".

code
Author : nhh
* Date : 05/04/06
* Hardware : PIC16F877A
* Compiler : CCS C 3.249
* Description : Hien thi LCD

*

#include <16F877A.h>

#include <DEFS_16F877A.h>
#fuses XT,NOWDT, NOPROTECT, NOLVP
#use delay(clock=4000000)
#define RS RDO

#define RW RD1

#define E RD2

#define LCD PORTB

const unsigned char key[]="HELLOPICVIETNAM!";

int 1 = 0;

/*Ham yeu cau goi lenh dieu khien LCD*/
void comnwrt (void)

{

RS = 0;
RW = 0;
E =1;
E = 0;
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delay ms(1);

}

/*Ham yeu cau goi du lieu hien thi len LCD*/
void datawrt (void)

{

RS = 1;
RW = 0;
E =1;
E 0;

delay ms(1);
}
/*Ham main*/
void main (void)
{
set tris B(0);
set tris D(0);

delay ms (100) // Tao tre 100ms cho LCD khoi dong

LCD = 0x38; // Hai hang, ma tran dot 5*7, 8 bit interface
comnwrt () ;

LCD = 0x0C; // Bat hien thi, tat con tro

comnwrt () ;

LCD = 0x86; // Vi tri hang 1,cot 7

comnwrt () ;
while (true)
{
LCD = key[i];
datawrt () ;
delay ms(100);
i++;
if (1==5) // Hien thi xong HELLO
{
LCD = 0xC3; // Vi tri hang 2,cot 4
comnwrt () ;
delay ms(100);
}
i1f (i==16) // Hien thi xong PICVIETNAM!
{
delay ms(1100);
LCD = 0x01; // Xoa man hinh hien thi
comnwrt () ;
delay ms(500);

LCD = 0x86; // Vi tri hang 1,cot 7
comnwrt () ;
i =0;

}
7.6. Hién thi LCD 4bit interface

Cai nay trong thu vién cia CCS C di c6 file led.c trong thu myc Drivers rat 13 hay rdi, nén
khong can viét lai 1am gi.File nay rat hay,nhung chi dung cho LCD 2 line.Céc bac tu nghién
ciu nhé!

Chuong trinh hién thi chir "HI!" bat du tai hang 1, cot 7.Dung LCD 4bit interface va thu
vién led.c cua CCS C

Code:
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2 —————
* Author : nhh

* Date : 05/14/06

* Hardware : PIC16F877A

* Compiler : CCS C 3.249

* Description : Hien thi LCD

* */

#include <16F877A.h>

#include <DEFS 16F877A.h>
#fuses XT,NOWDT, NOPROTECT, NOLVP
#use delay(clock=4000000)
#define use portb lcd TRUE
#include <lcd.c>

void main (void)
{

delay ms (100); // tao tre 100ms cho LCD khoi dong
lcd init(
lcd goto

x 1); // vi tri (x,y)=(7,1)= hang 1, cot 7
lcd putc(

(

(

1
)7
VARY:
"H');
')I
)7

lcd putc

(7
H'
I
lcd putc('!

]
’

}

7.7. LCD_8bit interface, co kiém tra co ban.

Bai cudi vé LCD. Hoat dong theo 8bit interface, c6 hoi cd ban ddm bao LCD luén thuec thi
dung 1énh yéu cau ! Chi ¥ viéc hoi cd ban 13 hét sirc can thiét!

Mot diéu nita la Protues mo phong cho LCD hoi ca thoat, nén dung Picsimulator. Tot nhat
kiém 1 cha LCD 1am cho xom!&

Chuong trinh hién thi dong chit "WONDERFUL PICVIETNAM!" tham khao source code
cua CCS C.

Code:
N ———————
* Author : nhh

* Date : 05/04/06

* Hardware : PICL16F877A

* Compiler : CCS C 3.249

* Description : Hien thi LCD

* */

#include <16F877A.h>

#include <DEFS_16F877A.h>

#fuses XT,NOWDT,NOPROTECT, NOLVP

#fuse delay(clock=4000000)

#define E RD2

#define RS RDO

#define RW RD1

#byte lcd data = 0x06 // Dia chi PORTB

/* Khai bao nguyen mau cac ham su dung */
byte lcd read byte();

void lcd send byte( byte address, byte n );
void lcd init();

void lcd gotoxy( byte x, byte y);

void lcd putc( char c);

void lcd refresh();

/* Doc mot byte tu LCD */
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byte lcd read byte()
{
byte read byte;
set _tris B(O0xFF); // PORTB
RW = 1;
delay cycles(1l);
E =1;
delay cycles(1l);
read byte = lcd data;
E = 0;
set _tris B(0x00); // PORTB = output
return (read byte);

input

}

/* Goi lbyte den LCD */
void lcd send byte( byte address, byte n )
{
RS = 0;
while ( bit test(lcd read byte(),7) ) ;
RS = address;
delay cycles(1l);

RW = 0;
delay cycles(1l);
E = 0;

lcd data = n;
delay cycles(1l);

E=1;
delay us(2);
E = 0;

}
/* Khoi tao ban dau cho LCD */
void lcd init ()

{

byte const lcd init string[4] = {0x38, 0x0C, 1 , 6};
byte i;

set tris B(0x00);

RS = 0;

RW = 0;

E = 0;

delay ms(15);
for (i=1;1<=3;++1)
{
lcd data = 3;
delay cycles(1l);

E=1;
delay us(2);
E = 0;

delay ms(5);
}
lcd data = 2;
delay cycles(1l);

E=1;
delay us(2);
E = 0;

delay ms(5);
for (1=0;1<=3;++1)
{
lcd send byte(0,lcd init string[i]);
}
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/* Nhay den vi tri (x,y) tren LCD,nhay nham y se bao loi */
void lcd gotoxy( byte x, byte vy)
{

byte address;

switch (y)
{
case 1: address=0;
address+=x-1;
lcd send byte(0,0x80|address) ;
break;
case 2: address=0x40;

address+=x-1;
lcd send byte (0,0x80|address) ;
break;
default :lcd init();
lcd_putc("ERROR Y POSITION");
while (true); // Dung tai day!
}
}
/* Hien thi ki tu hoac chuoi ra LCD */
void lcd putc( char c)
{
lcd send byte(l,c);
}
/* Hien thi ki tu hoac chuoi ra LCD */
void lcd refresh()
{
lcd send byte(0,1);
lcd send byte(0,6);
}
/* Ham main */
void main (void)

{

set _tris B(0); //PORTB = output
set _tris D(0); //PORTD = output
lcd init ()

lcd gotoxy(5,1);
lcd putc ("WONDERFUL") ;

led_gotoxy (4,2) ;
lcd putc ("PICVIETNAM!");

Nén gom cac ham trén thanh 1 file Icd_8bit.c ching han, dén khi str dung chi viéc include
n6 vao cho khoe... @

Bai viét ndy em str dung Lcd 2 hang dé hién thi gia tri anlog dua vao & kénh A va dua ra
céc cong ndi tiép, thoi gian dé thay doi gia tri ADC 14 1s. (trong ccs chi ho tro Led 2 hang
nhung basic lai rat hd tro rat nhiéu LCD, minh mudn viét diéu khién LCD béng Basic, nhung
lai mudn nhiing né vao trong ccs phai 1am sao mong céc bac chi giup)

7.8. LCD and Keypad drive
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LCD AND KEYPAD DRIVE

i
il

]
HHHIE

CODE:
a. Delay
/*
* Delay functions
* See delay.h for details
%
* Make sure this code is compiled with full optimization!!!
*/
#include "delay.h"
void
DelayMs(unsigned char cnt)
{
#if ~ XTAL FREQ <=2MHZ
do {
DelayUs(996);
} while(--cnt);
#endif

#if XTAL FREQ >16MHZ
unsigned char i;
do {
1=100;
do {
DelayUs(10);
+ while(--1);
}+ while(--cnt);
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#else
#if XTAL FREQ >2MHZ
unsigned char i;

do {
1=4;
do {
DelayUs(250)
}+ while(--1);
} while(--cnt);
#endif
#endif
}
b. led
/*
* LCD interface example
* Uses routines from delay.c
* This code will interface to a standard LCD controller
* like the Hitachi HD44780. It uses it in 4 bit mode, with
* the hardware connected as follows (the standard 14 pin
* LCD connector is used):
k
* PORTB bits 0-3 are connected to the LCD data bits 4-7 (high nibble)
* PORTA bit 4 is connected to the LCD RS input (register select)
* PORTA bit 5 is connected to the LCD EN bit (enable)
k
* To use these routines, set up the port I/O (TRISA, TRISB) then
* call lcd_init(), then other routines as required.
%
*/
static bit LCD RS @ ((unsigned)&PORTA*8+4); // Register select
static bit LCD EN @ ((unsigned)&PORTA*8+5); // Enable
#define LCD _STROBE ((LCD_EN =1),(LCD_EN=0))

/* write a byte to the LCD in 4 bit mode */

void
lcd_write(unsigned char c)

{
PORTB =c¢ >>4;

LCD_STROBE;
PORTB =¢c;
LCD_STROBE;
DelayUs(40);
¥
/*
* Clear and home the LCD
*/
void
led_clear(void)
Thang8831
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{
LCD RS =0;
led_write(0x1);
DelayMs(2);

}

/* write a string of chars to the LCD */

void
lcd_puts(const char * s)
{
LCD_RS =1; // write characters
while(*s)
led_write(*s++);
¥
/*
* Go to the specified position
*/
void
lcd_goto(unsigned char pos)
{
LCD RS =0;
lcd_write(0x80+pos);

j
/* initialise the LCD - put into 4 bit mode */

void

lcd_init(void)

{
LCD_RS = 0; // write control bytes
DelayMs(15); // power on delay
PORTB = 0x3; // attention!
LCD_STROBE;
DelayMs(5);
LCD_STROBE;

DelayUs(100);
LCD_STROBE;
DelayMs(5);

PORTB = 0x2; // set 4 bit mode

LCD_STROBE;
DelayUs(40);

lcd_write(0x28); /I 4 bit mode, 1/16 duty, 5x8 font

lcd_write(0x08); // display off

lcd_write(0xO0F); // display on, blink curson on

lcd_write(0x06); // entry mode

b
c. ledkeyl

ﬁ******************************************************************

/l lcdkey1.C
// 18 FEBRUARY 1999
/1
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// Description:

/I A test program for the LCD/Keyboard General purpose PCB
//

/I Author: Michael Pearce

/l Chemistry Dept, University of Canterbury
//

// Started: NOVEMBER 1998

[ 3 s s ks sk ok sk sk ok sk ok ok sk R ks R sk R sk R sk R sk Rk s sk s Rk s Rk s ok sk R sk R sk kR sk R R sk R R sk R sk ko

#include <pic.h>

#include <string.h>

#define XTAL FREQ 20MHZ
#include "delay.h"

#include "delay.c"

#include "lcd.h"

#include "lcd.c"
#include "stdio.h"

#define KeyAddr PORTC
#define KeyInPort PORTB

char DecodeKey(char keycode);
void ScrollMessage(char row,const char Message[]);
unsigned char KeyRead(void);

void putch(char c)

{
char str[2];
str[0]=c;
str[1]=0;
lcd_puts(str);

}

void main(void)

{

unsigned int count;
unsigned char tempc,temps[5]="0";
OPTION=0x00;
GIE=0;
TRISA=0xCF; //-- Control Pins PA4,PAS5 as output
TRISB=0xF0; //-- Port B bit 0 to 3 as output
TRISC=0xF8; //-- Low 3 bits used for keyboard array
DelayMs(100);
//-- initialise LCD --
led_init();

//-- Clear the display --
led_clear();

//-- Display opening message --
lcd_puts("Testing the L.C.D.");
led _goto(40);
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lcd_puts("This is on Row 2 ?");

//-- 5 second delay ---
for(count=0;count<1000;count++)

{

DelayMs(3);

}

led clear();

led_puts("Testing Scrolling..");
ScrollMessage(1," Software Written By Michael Pearce, Chemistry Department, University
of Canterbury  Firmware Ver 1.00 ");
//--'5 second delay ---
for(count=0;count<1000;count++)

{

DelayMs(3);

b

led_clear();
lcd_puts("Please press Keys..");
while(1)
{
tempc=KeyRead();
temps[0]=DecodeKey(tempc);
// itoa(tempc,temps, 10);
lcd_goto(40);
lcd_puts("Key Pressed =");
lcd_puts(temps);
/I printf("Key Num = %d ",tempc);
if(temps[0]=='Z")

{
ScrollMessage(1,"  You Wally! You are only ment to press one key at a time!!!!

");

j

DelayMs(100);

}
}
/]
void ScrollMessage(unsigned char row,const char Message[])
{

char TempS[30];

unsigned int MHead=0,Done=0,count;
if(row >1) row=1;

row=row*40;

while(Done==0)

{
for(count=0;count<20;count++)
{
TempS[count]=Message[ MHead+count];
if(Message[MHead-+count+1]==0) Done=1;
b
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MHead++;
lcd_goto(row);
lcd_puts(TempS);
DelayMs(200);
}
}
//
unsigned char KeyRead(void)
{
unsigned char line,data,result=0;
for(line=0;line <§;line++)
{
KeyAddr=line; //-- Set Row To Read
DelayMs(1);
data = KeyInPort; //-- Read in the data
data = data >>4; //-- shift to lower nibble
data |=0xFO; //-- set upper nibble to 1s
data *= O0xFF;  //-- invert everything (XOR)
if(data !=0)
{
result=line<<4;
result+=data;
line=10;
¥
}
return(result);
}
//
char DecodeKey(char keycode)
{
switch(keycode)
{
case 1:
return('v');
case 2:
return('E");
case 4:
return('0");
case 8:
return('C');
case 17:
return(0x7E);
case 18:
return('3");
case 20:
return('2");
case 24:
return('1");
case 33:
return(0x7F);
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case 34:
return('6");
case 36:
return('S");
case 40:
return('4");
case 49:
return(0x5E);
case 50:
return('9");
case 52:
return('8");
case 56:
return('7");
case 81:
return('M’);
case 82:
return('a’);
case 84:
return('b");
case 88:
return('c");
case 95: //-- all function keys hit.
return('Z");

default:
break;

b

return(0);
}
d. lcdkey2
//******************************************************************
// lcdkey2.C
/1
/" Firmware Version 2.01 For the LCD & KEYPAD Controler
/1
// Driver software for the LCD and Keypad Interface for
// the High Speed Pulse Generator.
//'T/O is using Parallel Slave Port interface.
// Data written to port from outside is displayed on LCD
// Data read from the port is the last key pressed.
/1
//'If all 4 Menu buttons pressed - a game (or something may appear)
/1
// Author: Michael Pearce
/ Electronics Workshop, Chemistry Department
// University of Canterbury
/1
// Started: 5 November 1998
/1
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// Version 2.01 12 November 1998
/I Made LCD_LO and LCD_L1 Clear the line first.
//

//******************************************************************

#include <pic.h>

#include <string.h>

#define XTAL FREQ 8MHZ
#include "delay.h"

#include "delay.c"

#include "lcd.h"

#include "lcd.c"
#include "stdio.h"

#define KeyAddr PORTC

#define KeyInPort PORTB

#define SCROLLDELAY 100 //-- ms Delay

#define KEYDELAY 100 //-- us Delay between addressing and reading

s ,CD CONTROL COMMANDS kst

#define LCD_CLS 0x10 //-- Clear Screen

#define LCD _CR 0x11 //-- Carrage Return

#define LCD LF 0x12 //-- New Line

#define LCD_CRLF 0x13 //-- CR and NL

#define LCD_BEEP 0x14 //-- Makes a beep!!

#define LCD LO 0x15 //-- Goes to start of Line 0

#define LCD L1 0x16 //-- Goes to start of Line 1

#define LCD_PUTCH 0x1D //-- Puts next char direct to LCD bypass Buff
#define LCD_GOTO O0x1E //-- Moves Cursor to next byte location
#define LCD_SHOW OxIF //-- Update the display
//****************************************

#define BITNUM(adr, bit)  ((unsigned)(&adr)*8+(bit))

static bit Beeper (@ BITNUM(PORTC, 3); //- Beeper Output pin
static bit ChipSel @ BITNUM(PORTE, 2); //- Port Select Pin
static bit TChipSel @ BITNUM(TRISE, 2);

[]======- FLAGS ----------

bit NewData;

bit BeepNow;

bit GotoCommand;

bit GotoNew;

bit PutchCommand,;

bit PutchNew;

[fmmmmmmm Global Variables, Buffers etc ----------

unsigned char Buffer[41]="Waiting for data.\0 \0";
unsigned char Head,count,GotoData,PutchData;

unsigned char KeyPressed,LastKeyPressed;

[]-===-- Functions Used in Program --------

void interrupt Globallnterrupt(void);
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unsigned char KeyRead(void);
char DecodeKey(char keycode);
void DisplayData(void);

void Beep(char time);

//void Beep(void);

//void RunGame(void);

void ScrollMessage(unsigned char row,const char Message[]);
[/ 3 s ks sk ok sk sk sk ok ok sk ks R sk R sk R s R sk R s Rk s sk s Rk s Rk s R sk R sk R sk R sk R R sk R RSk Rk sk Rk ok o

//Main

[ 3 s ks sk sk sk sk kR sk kR sk ks R sk R sk R sk Rk s Rk s Rk s Rk s Rk s Rk R sk R sk R sk R R sk R RSk Rk sk Rk ok ok
void main(void)

{

//-- Setup Variables --

Beeper=0;

NewData=0;

Head=0;

BeepNow=0;

GotoCommand=0;

GotoNew=0;

GotoData=21;

//-- Set up Ports --

TRISA=0xCF; //-- Control Pins PA4,PAS5 as output
TRISB=0xF0; //-- Port B bit 0 to 3 as output
TRISC=0xF0; //-- bits 0 - 2 used for keyboard array bit 3 for Beep
TRISD=0xFF; //-- PSP configured as input
TRISE=0x07; //-- PSP Controls as input
PORTD=0x00; //-- NULL Output to start with

//-- Set Chip Sel Pin High to indicate Busy to the master
ChipSel=1,;

TChipSel=0;

//-- Set Up Interrupts --

PSPMODE=0; //-- Disable the PSP Mode
PSPIE=0; //-- Disable PSP Interrupt

PSPIF=0;  //-- Clear Interrupt Flag

PEIE=1; //-- Enable Peripheral Interrupts
GIE=1; //-- Enable Global Interrupts

//-- Initialise the LCD --

led_init();

led_clear();
/I ScrollMessage(0," LCD & Keypad Driver");
/I ScrollMessage(1,"  Firmware Version 2.01 ");
led_puts("LCD & Keypad Driver");

led_goto(40);

lcd_puts("Version 2.01.1");

DelayMs(200);

Beep(100);

Beep(100);

Beep(60);

Beep(60);

Beep(60);
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Beep(200);

DisplayData();

//-- Signal to the Master controller to tell it that ready to recieve!!
ChipSel=0; //- Take Pin Low For 10ms

DelayMs(20);

PSPIE=1;  //-- Enable PSP Interrupts

TChipSel=1; //- Back into High Impedance State
PSPMODE=1; //-- Enable PSP Mode

//-- Main Program Loop --

while(1)

{
if(NewData==1)

{

NewData=0;
DisplayData();
}

if(GotoNew==1) //-- Move Cursor to selected Position

{
GotoNew=0;

lcd_goto(GotoData);
j

if(PutchNew==1)  //-- Put Character Directly to LCD Bypassing Buffer

{
PutchNew=0;

putch(PutchData);
¥
if(BeepNow==1)
{
Beep(80);
/I Beep();
BeepNow=0;
}
KeyPressed=KeyRead();
if(KeyPressed != 0)
{
KeyPressed=DecodeKey(KeyPressed);
if(KeyPressed != LastKeyPressed)
{
Beep(50);
LastKeyPressed=KeyPressed,
PORTD=KeyPressed;

}
if(KeyPressed==0xFF)
{

Beep(100);

Beep(50);

Beep(200);

// RunGame(); //-- All 4 menu keys were depressed
b
}
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else

{

b
}
j

J/FFERFEF R R Rk R R Rk R END OF Main

LastKeyPressed=0; //-- Key has been released so allow re pressing

[/ 3 s ks sk ok sk sk sk ok sk R sk R ks R sk R sk R sk R s Rk s sk s Rk s ks s RSk R sk s R sk R sk R R sk R RSk Rk sk R ok o
//Globallnterrupt - exactly what it says!!

[ 3 s ks sk sk sk ok sk kR sk sk R sk R sk R sk R sk R s Rk s Rk s Rk s Rk s Rk R sk s R sk R sk R R sk R R sk Rk sk Rk ok o
void interrupt Globallnterrupt(void)

{
char Icount,TempD;
if(PSPIF)
{
if(IBF) // Input Buffer Full
{
TempD=PORTD;
switch(TempD)
{
default:
if(GotoCommand==1)
{
GotoData=TempD;
GotoCommand=0;
GotoNew=1;
break;
}
if(PutchCommand==1)
{
PutchData=TempD;
PutchNew=1;
PutchCommand=0;
break;
}

Buffer[Head++]=TempD; //-- Add Data to the Buffer and point to next
if(Head < 40) break; //-- If not off the end then exit ...

Head=20; /[-- ... else CR!

break;
//**************************************
case LCD CRLF:
if(Head < 20)

{

Head=0;

}

else

{

Head=20;

b

[ 3 sk sk ks sk ok sk kR sk R sk R sk R R sk R R sk R R sk Rk sk Rk ok ok

//-- Combination of CR and LF
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case LCD LF: //-- Line Feed
if(Head >=20)
{
for(Icount=0;Icount<20;Icount++)
{
Buffer[Icount]=Buffer[Icount+20];
Buffer[Icount+20]=0; //-- Clear the data out

¥
}
else
{
Head+=20;

}

break;
U**************************************
case LCD_CR: //-- Carrage Return
if(Head < 20)

{

Head=0;

b

else

{

Head=20;

h
break;

/**************************************
case LCD BEEP: //-- Force A Beep
BeepNow=1;

break;
ﬁ**************************************
case LCD_CLS: //-- Clear the buffer
for(Icount=0;Icount<40;Icount++)

{
Buffer[Icount]=0;

}

[ 3 sk sk ks sk ok sk kR sk R sk R sk R R sk R R sk R R sk Rk sk Rk ok ok

case LCD LO: //-- Go to Start of 1st Line
Head=0; //-- Also Clear the Line
for(Icount=0;Icount<20;Icount++) Buffer[Icount]=0;
break;
U**************************************
case LCD L1: //-- Go to Start of 2nd Line
Head=20; //-- Also Clear the Line
for(Icount=20;Icount<40;Icount++) Buffer[Icount]=0;
break;
N**************************************
case LCD_SHOW: //-- Update the Display
NewData=1;

break;

[ 3 R ks ok sk kR sk ok sk R sk R sk R R sk R R sk R R sk Rk sk Rk ok ok
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case LCD_GOTO: //-- Put Cursor to location
GotoCommand=1; //-- Indicated by next byte
break;

[ 3 ks sk ks kR sk kR sk R sk kR sk R R sk R R sk R R sk Rk sk Rk ok
case LCD PUTCH: //-- Put next character directly to LCD
PutchCommand=1; //-- By Passing the Buffer
break;
b
}
if(!OBF) // Output Buffer has been read

{
PORTD=0x00; // Put Null into buffer to indicate no key pressed
// LastKeyPressed=0; // Allow Beep again on same key
}
PSPIF=0;
¥
}

[[RFFFRF R ARk END OF Globallnterrupt
U**********************************************************************

//KeyRead

”**********************************************************************

unsigned char KeyRead(void)
{

unsigned char line,data,result=0;
for(line=0;line <§;line++)

{
KeyAddr=line; //-- Set Row To Read
DelayUs(KEYDELAY);
data = KeyInPort; //-- Read in the data
data = data >>4; //-- shift to lower nibble
data |=0xFO; //-- set upper nibble to 1s
data "= OxFF;  //-- invert everything (XOR)
if(data !=0)
{
result=line<<4; //-- Put line number in upper nibble
result+=data; //-- Put Row Bit pattern in lower nibble
line=10; //-- Terminate the loop
}
}

DelayUs(KEYDELAY); //-- We Bit More Delay
return(result);  //-- Return the result

;/******************* END OF KeyRead

[ 3 s ks sk sk sk sk kR sk kst sk kR sk R sk R sk R sk R s Rk s Rk s Rk s ks s Rk R sk s R sk R sk R R sk R RSk R sk Rk ok ok

//DecodeKey

[ 3 s ok sk sk ok sk ok ok sk kst sk R sk R sk R sk R sk R sk Rk s Rk s Rk s Rk s Rk R sk R sk R sk R R sk R RSk Rk sk Rk ok o

char DecodeKey(char keycode)

{
switch(keycode)

{
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case 1:
return('D");
case 2:
return('E");
case 4:
return('0");
case 8:
return('C');
case 17:
return('R");
case 18:
return('3");
case 20:
return('2");
case 24:
return('1");
case 33:
return('L");
case 34:
return('6");
case 36:
return('S");
case 40:
return('4");
case 49:
return('U'");
case 50:
return('9");
case 52:
return('8");
case 56:
return('7");
case 81:
return('M’);
case 82:
return('a’);
case 84:
return('b");
case 88:
return('c");
case 95: //-- all function keys hit.
return(0xFF);

default:
break;
h
return(0);

/}/******************* END OF DeCOdeKey
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”**********************************************************************

//DisplayData - Displays the Buffer on the LCD Display

U**********************************************************************
void DisplayData(void)
// unsigned char count;

led_clear(); //-- Clear the LCD
led _goto(0);
for(count=0;count<20;count++) //-- Display the first line

{
if(Buffer[count]==0)
{
count=19; //-- Check for end of string character
}
else
{
putch(Buffer[count]); //-- Display Character on screen
}
}
lcd_goto(40); //-- Move Cursor to second Line
for(;count<40;count++) //-- Display the second line
{
if(Buffer[count]==0)
{
count=40; //-- Check for end of string character
}
else
{
putch(Buffer[count]); //-- Display Character on screen
}
b
//'led_goto(21); //-- Put cursor off the screen
}

JJFFFRFE R xR xR END OF DisplayData

”**********************************************************************

//Beep - Does a small Beep using the SCL Pin
U**********************************************************************
void Beep(char time)
//void Beep(void)
{
// char count;
for(count=0;count<0xFF;count++)
{
Beeper=1;
DelayUs(time);
/I DelayUs(100);
Beeper=0;
DelayUs(time);
/I DelayUs(100);
}
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}
[JFRFFRE R R Rk £ x END OF Beep

”**********************************************************************

//RunGame - Will possibly run a game of scroll a message or something
U**********************************************************************

void RunGame(void)

{
ScrollMessage(0," Sorry No Game!! ");
DisplayData();

}

J/FFERFERRRRRR R R xRk x% END OF RunGame
[ 3 s ks sk sk sk sk kR sk kR sk ks R sk R sk R sk Rk s Rk s Rk s Rk s Rk s Rk R sk R sk R sk R R sk R RSk Rk sk Rk ok ok

//putch - Prints a single character to the LCD

[ 3 s ks sk ok sk kR sk kR sk kR sk R sk R sk R sk R sk R s Rk s Rk s Rk s Rk s R sk s R sk R sk R sk R R sk R RSk R R sk Rk ok o

void putch(char ¢)

{
char str[2];
str[0]=c;
str[1]=0;
lcd_puts(str);

JJFFERFE R xR xR END OF putch
[/ R sk sk sk sk sk ok sk kR skok kR kR Rk Rk sk ok sk kR ok sk kR ok ok sk sk sk sk sk ok ok o

//ScrollMessage

”**********************************************************************

void ScrollMessage(unsigned char row,const char Message[])
{
char TempS[21];
unsigned int MHead=0,Done=0;//,count;
if(row >1) row=1;
row=row*40;
while(Done==0)
{
for(count=0;count<20;count++)
{
TempS[count]=Message[MHead+count];
if(Message[MHead-+count+1]==0) Done=1;
}
MHead++;
lcd_goto(row);
lcd_puts(TempS);
DelayMs(SCROLLDELAY);
}
¥

JfEFERE Rk k% END OF ScrollMessage
[ 3 s ks sk sk sk sk ok sk Rk sk R sk R sk R sk R sk sk sk Rk s Rk sk Rk sk Rk s RSk R sk R sk R sk R R sk R RSk Rk sk Rk ok o

/

[ 3 s ks sk sk sk sk kR sk kR sk ks R sk R sk R sk Rk s Rk s Rk s Rk s Rk s Rk R sk R sk R sk R R sk R RSk Rk sk Rk ok ok
JJFFERFE R R R R R R Rk R* END OF

[ 3 s ks sk sk sk sk kR sk kR sk ks R sk R sk R sk Rk s Rk s Rk s Rk s Rk s Rk R sk R sk R sk R R sk R RSk Rk sk Rk ok ok
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/

[ 3 s ks sk sk sk sk kR sk kR sk ks R sk R sk R sk Rk s Rk s Rk s Rk s Rk s Rk R sk R sk R sk R R sk R RSk Rk sk Rk ok ok
JJFFERFE R R R R R R R R % END OF

/* bai tap su dung chuyen doi ADC the hien len LCD va goi qua cong RS232 sau 1s
(su dung ngat int_ad) */

#include "16£877a.h"

#use delay(clock=4000000)

#fuses nowdt,protect

#use rs232(baud=9600,parity=n,xmit=pin_c6,rcv=pin_c7)

#include "lcd.c"
long int a;
int x,y,z,t;

#int_ad

isr()

{

x=(a/100)+48; //lay ma Ascii cua gia tri ad
y=((a/10)-(a/100))+48;
7=(a%10)+48;
lcd_pute("\f");//x0a man hinh lcd
printf("Gia tri Digital: %ld \n",a);
lcd_pute("Digital:");

led_pute(x );

lcd_putc(y );

led_putc(z );

delay ms(1000);

led_putc("\f") ;

¥

main()

{

led_init();

enable interrupts(int_ad);
enable_interrupts(global);

setup port_a(all analog);
setup_adc(adc_clock internal);
set adc channel(0);
printf("Mach ADC \n");
lcd_pute("khoi tao led");
while(1)

{

a=read_adc();

¥

} : .

Day 1a bai viet em st dung Icd dé the hién gia tri Analog dua vao Kénh 0 va dua né qua
céng rs232 sir dung 5 thu vién "lcd.c" (trong basic ho tro rit nhiéu vé diéu khién Led, em
mubn viét dk Led béng Ba sic roii nhung no6 vao trong CCS mong céc bac gitp do)

Trong thu vién cia CCS C khong chi ho trg LCD 2 hang thdi dau ban, trong thu muyc
Drivers ¢6 16*2, 20*2 va ca LCD graphic nira.Ban tim ki trong do!
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7.9.LM335 F877A_LCD1602
#include <stddef.h>

#define LCD_RS PIN D2
/M#define LCD RW  PIN Al
#define LCD_EN PIN D3

#define LCD_D4 PIN D4
#define LCD_D5 PIN D5
#define LCD_D6 PIN D6
#define LCD_D7 PIN D7

// misc display defines-

#define Line 1 0x80
#define Line 2 0xCO0
#define Clear Scr  0x01

// prototype statements

#separate void LCD_Init ( void );// ham khoi tao LCD

#separate void LCD_SetPosition ( unsigned int ¢X );//Thiet lap vi tri con tro
#separate void LCD_PutChar ( unsigned int ¢X );// Ham vietlkitu/1chuoi len LCD
#separate void LCD PutCmd ( unsigned int ¢X) ;// Ham gui lenh len LCD
#separate void LCD_PulseEnable ( void );// Xung kich hoat

#separate void LCD_SetData ( unsigned int cX );// Dat du lieu len chan Data

// D/n Cong

#use standard io ( B)

#use standard io (A)

//kh()l tao LCD**********************************************
#separate void LCD_Init ( void )
{
LCD_SetData ( 0x00 );
delay ms(200);  /* wait enough time after Vdd rise >> 15ms */
output_low ( LCD_RS );// che do gui lenh
LCD_ SetData ( 0x03 ); /* init with specific nibbles to start 4-bit mode */
LCD_PulseEnable();
LCD_PulseEnable();
LCD_PulseEnable();
LCD_SetData ( 0x02 ); /* set 4-bit interface */
LCD_PulseEnable();  /* send dual nibbles hereafter, MSN first */
LCD_PutCmd ( 0x2C); /* function set (all lines, 5x7 characters) */
LCD_PutCmd ( 0b00001100); /* display ON, cursor off, no blink */
LCD PutCmd ( 0x06 ); /* entry mode set, increment & scroll left */
LCD PutCmd ( 0x01 ); /* clear display */

}

#separate void LCD_SetPosition ( unsigned int ¢X )
{

/* this subroutine works specifically for 4-bit Port A */
LCD SetData ( swap ( ¢X ) | 0x08 );
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LCD_PulseEnable();
LCD_SetData ( swap (¢X ) );
LCD_PulseEnable();

}
#separate void LCD_PutChar ( unsigned int cX )

{
/* this subroutine works specifically for 4-bit Port A */
output_high (LCD RS);
LCD_PutCmd( cX);
output_low (LCD_RS);
j
#separate void LCD_PutCmd ( unsigned int ¢X )
{
/* this subroutine works specifically for 4-bit Port A */
LCD_SetData (swap (¢X ) ); /* send high nibble */
LCD_PulseEnable();
LCD_SetData (swap (¢X ) ); /* send low nibble */
LCD_PulseEnable();

j
#separate void LCD_PulseEnable ( void )

{

output_high (LCD _EN);
delay us (3); /' was 10
output_low (LCD_EN);
delay ms ( 3); /l was 5

}
#separate void LCD_SetData ( unsigned int cX )

{
output bit (LCD D4, cX & 0x01 );
output_bit (LCD_DS5, cX & 0x02);
output bit (LCD_ D6, cX & 0x04 );
output bit (LCD D7, cX & 0x08 );
j
7.10. LM35 F877A _LCD1602
#include <16F877A.h>
#include <def 877a.h>
#device *=16 adc=8
#FUSES NOWDT, HS, NOPUT, NOPROTECT, NODEBUG, NOBROWNOUT, NOLVP,
NOCPD, NOWRT
#use delay(clock=20000000)

#use rs232(baud=115200,parity=N,xmit=PIN C6,rcv=PIN_C7,bits=9)

#include <lcd lib_4bit.c>
#include <lcd bargraph.c>

#define INTS PER_SECONDI1 9 // (20000000/(4*4*65536))
#define BUFFER SIZE 5
#define BG_len 5
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byte buffer count,int countl;

byte BGpos;

int8 low,high,min,max,room_temp,tong;
intl do_F;

int8 bufferff BUFFER SIZE];

void convert_bcd(int8 x);
void xuat_ra LCD();
void set_blink();
void bao_dong();
void test();
// Chuong trinh ngat
#INT EXT
void test()
{
if (do F==1)do F=0;
else do F=I;

}
#INT TIMERI // This function is called every time
void clockl isr() { // timer 1 overflows (65535->0), which is
// approximately 19 times per second for
if(--int_count1==0) { // this program.
xuat ra_lcd();
int_countl = INTS PER SECONDI;
b
}
/]
void main()
{

min =15; //mnhiet do min default
max =35; //nhiet do max default
do F =0;
int_count]=INTS PER SECONDI;

trisa = OxFF;
trisb = 0x01;
trisd = 0x00;
LCD _init();
lcd_BGInit(0);
Printf(LCD_putchar,"Init...");
// Khoi tao cho ngat ngoai
enable interrupts (INT EXT);
ext_int_edge(H TO L);
// Khoi tao cho Timer1
set_timer1(0);
setup_timer 1(T1 INTERNAL | T1_DIV_BY 4);
enable interrupts(INT TIMER1);
// Khoi tao che do cho bo ADC
setup_adc ports(ANO_VREF VREF);
setup_adc(ADC_CLOCK INTERNAL);
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delay _ms(500);

// Lay mau nhiet do lan dau tien

}

//end main

room_temp=read_adc();
led_putemd(0x01);
Printf(LCD_putchar,"Init OK.");
delay ms(500);
lcd_putemd(0x01);

Printf(LCD_putchar,"DKS Group - DEV1");

LCD_putcmd(0xCO0);
printf(LCD_putchar," T =");
enable_interrupts (GLOBAL);
while(1){}

void xuat_ra LCD()

{

}

buffer[buffer count] =read adc();
tong = tong + buffer[buffer count];
buffer count++;

if (buffer count == BUFFER _SIZE)
{

room_temp = tong / 5;

BGpos =room_temp / 10;

lcd DrawBG(1,10,BG_len,BGpos);
tong = 0;

buffer count = 0;

if((room_temp > 40) || (room_temp < 15))
{
//'led_putemd(0xCA);
// printf(LCD_putchar,"ALARM !");
PORTB = 0x41;

else

{
/I lcd_putemd(0xCA);
/I printf(LCD_putchar," ");
PORTB = 0x81;

}

if (do_F==1) room_temp = 2 * room_temp + 32;

printf("\n\rNhiet do phong: %u",room_temp);

convert_bcd(room_temp);
LCD_putcmd(0xC5);

LCD_putchar(high); LCD_putchar(low);LCD_putchar(0xDF);

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

void convert_bcd(int8 x)
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{
low=x%10; //chia lay phan du, so hang don vi

high=x/10; //tach hang tram va hang chuc
low = low + 0x30;

high = high + 0x30;

}

7.11. LM335_F877A_LCD1602

/* Mach do nhiet do

-MCU =PICI16F877A

- Sensor = LM335 (co the thay the bang LM35D)

- MAX232 giao tiep may tinh

- LCD1602A de hien thi gia tri nhiet do

Mo ta phan cung:

- Mach cho sensor mac nhu trong Datasheet cua LM335
Chan V_out noi qua dien tro 1K voi +5V. Chan nay cung duoc noi voi kenh ANO cua PIC
Chan Adj noi voi dien tro 10K de tinh chinh
Chan GND noi dat

- Mach VDK gom co LCD va max232
LCD noi voi PORTD cua PIC

RS ->RD2, RW -> GND, E -> RD3
D4-D7 -> RD4-RD7
Max232:
chanl0 -> RC6, chan9 -> RC7
chan8 -> chan3 DB9, chan7 -> chan2 DB9, chan5 DB9 -> GND
Kenh ANO cua PIC noi den chan V_out LM335
Nut bam noi tai chan RB0O -> nhan ngat ngoai
Thach anh loai 20MHz, tu 22pF

- Designer: linhnc308@yahoo.com

- Chuc thanh cong cung VDK PIC

*/

#include <16F877A.h>

#include <def 877a.h>

#device *=16 adc=10

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

#use delay(clock=20000000)

#use rs232(baud=115200,parity=N,xmit=PIN C6,rcv=PIN_C7,bits=9)
#include <lcd lib_4bit.c>

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

intl blink,on_off,blink min,blink max;

intl do_F;

void convert bed(int8 x);
void set_blink();

void bao_dong();

void test();

/]
void main()

{
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float value;

on_off=1;

min =15; //nhiet do min default
max =35; //nhiet do max default
do F =0;

1=0;

mode =0 ;

model =0 ;

blink=0 ;

trisa = OxFF;
trisb = 0x01;
trisd = 0x00;
LCD _init();
Printf(LCD_putchar,"Lop DTS - BKHN");
LCD_putcmd(0xCO0);
Printf(LCD_putchar,"Khoi tao...");
// Khoi tao cho ngat ngoai
enable interrupts (INT_EXT);
ext_int_edge(H TO L);
enable interrupts (GLOBAL);
// Khoi tao che do cho bo ADC
setup_adc_ports(ANO);
setup_adc(ADC_CLOCK INTERNAL);
delay us(10);
// Lay mau nhiet do lan dau tien
value=(float)read_adc();
value = (value - 558.5)/2.048; // For 5V supply
// value = (value - 754.8)/2.048; // For 3.7V Supply
/I value = (value - 698.2)/2.048; // For 4V supply
convert_bed((int8)value); // Chuyen doi tach so tram, chuc, donvi de hien thi len LED 7
delay ms(1000);
LCD_putcmd(0xCO0);
Printf(LCD_putchar," Init OK");

while(1)
{
if (i==25)
{
value = read_adc();
value=(value-558.5)/2.048;

if (do_F==1) value=1.8*value+32;
convert bed((int8)value);
printf("\n\rNhiet do phong: %u",value);
LCD_putcmd(0xCO0);
printf(LCD_putchar," T =");
LCD_putchar(high); LCD_putchar(low);
if (do_ F==0) printf(LCD_putchar," C");
else printf(LCD_putchar," F");
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1=0;

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

{

on_off = 0;

LCD_Putcmd(0xCF);

LCD_putchar(" ");

blink=0;

j
if (on_off==1)

{
if (blink==0) { LCD_Putemd(0xCF);LCD_putchar("!");blink=1;delay ms(250);}
else {LCD_Putcmd(0xCF);LCD_putchar(" ");blink=0;delay ms(250);}
b
}
b

//end main
#INT EXT
void test()
{
if (do F==1) do_F=0;
else do F=I;

}
void set_blink()

{

switch(mode)
{
case 1: blink _min=1; break;
case 2: {blink max=1; blink min=0;} break;
case 3: {mode=0; blink=0; blink min=0; blink max=0;} break;
}
¥
void convert_bcd(int8 x)
{
low=x%10; //chia lay phan du, so hang don vi
high=x/10; //tach hang tram va hang chuc
low = low + 0x30;
high = high + 0x30;
¥
void bao_dong(){
int8 1;

if (blink == 0) blink = 1;
else blink=0;

for(i=0;1<50;i++)
{
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LCD_Putcmd(0xCF);
if (blink==0) LCD_putchar("!");
else LCD_putchar(" ");
b
b

7.12. 1cd_bargraph

#separate void LCD BGInit (intl type );//BarGraph type: 1 = Vertical or 0 = Horizontal
#separate void LCD DrawVBG ( BYTE row, BYTE cloum, BYTE height, BY TE BGpos );//
Hien thi BarGraph

#separate void LCD_DrawBG ( BYTE row, BYTE cloum, BYTE len, BYTE BGpos );// Hien
thi BarGraph

/[#separate

typedef struct {
int8 b[8]; /* Data */
+T font;

const T font VBG[9]={
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00, //.....
0x1F,0x00,0x00,0x00,0x00,0x00,0x00,0x00, // |||
0x1F,0x1F,0x00,0x00,0x00,0x00,0x00,0x00, // |||
0x1F,0x1F,0x1F,0x00,0x00,0x00,0x00,0x00, //|||||
0x1F,0x1F,0x1F,0x1F,0x00,0x00,0x00,0x00, // |||
0x1F,0x1F,0x1F,0x1F,0x1F,0x00,0x00,0x00, // |||
Ox1F,0x1F,0x1F,0x1F,0x1F,0x 1F,0x00,0x00, // |||
O0x1F,0x1F,0x1F,0x1F,0x1F,0x 1 F,0x1F,0x00, // |||
Ox1F,0x1F,0x1F,0x1F,0x1F,0x1F,0x1F,0x1F, // |||
}5
const T font BG[6] = {
0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00, //.....
0x10,0x10,0x10,0x10,0x10,0x10,0x10,0x10, //|....
0x18,0x18,0x18,0x18,0x18,0x18,0x18,0x18, //]||...
0x1C,0x1C,0x1C,0x1C,0x1C,0x1C,0x1C,0x1C, //|||..
0x1E,0x1E,0x1E,0x1E,0x1E,0x1E,0x1E,0x1E, //|||.
Ox1F,0x1F,0x1F,0x1F,0x1F,0x1F,0x1F,0x1F, // |||
}5
#separate void LCD_BGInit (intl type) /BarGraph type: 1 = Vertical or 0 = Horizontal
{

nt8 1,;
if (type == 1) // 1 = Vertical
{
led _putcmd(0x00);

lcd putemd(0x40); // SET CGRAM Address Counter = 0x00;
for(j=0;j<9;j++)
For(1=0;1<=7;1++) LCD_putchar(VBGIj].b[i]); // Luu cac hinh vao CGRAM

else // 0 = Horizontal
{
lcd_putemd(0x00);
lcd_putemd(0x40); // SET CGRAM Address Counter = 0x00;
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for(j=0;j<6;j++)
For(1=0;i<=7;i++) LCD_putchar(BGJ[j].b[i]); // Luu cac hinh vao CGRAM
j

b
#separate void LCD DrawVBG(BYTE row, BYTE colum, BYTE height, BYTE BGpos)//

Hien thi BarGraph
{
/I row => Starting row for bargraph 0 to 3
/I colum => Starting Column for bargraph 0 to 39+
/I height=> Length of bargraph in chars 1 to 40+
/" BGois => Position of pointer in segments 5 times Length
BYTE i,j,num_full,VBG_index;
switch (row)
{
case 0 : led putemd(0x80 + colum);
case 1 : led putemd(0xCO + colum);
case 2 : led_putemd(0xCO + colum);
case 3 : led putemd(0xCO + colum);
}
num_full = BGpos / §;
VBG_index = BGpos % 8;
for (i=0;i < num_ full;i++)
led_putchar(8);
lcd_putchar(VBG_index);
}
#separate void LCD_DrawBG(BYTE row, BYTE colum, BYTE len, BYTE BGpos) // Hien
thi BarGraph
{
/I row => Starting row for bargraph 0 to 3
/I colum => Starting Column for bargraph 0 to 39+
/I height=> Length of bargraph in chars 1 to 40+
/" BGois => Position of pointer in segments 5 times Length
BYTE i,j,num_full,BG_index;
switch (row)
{
case 0 : led putemd(0x80 + colum);
case 1 : led putemd(0xCO + colum);
case 2 : led putemd(0xCO + colum);
case 3 : led putemd(0xCO + colum);
h
num_full = BGpos / 5;
BG_index = BGpos % 5;
for (i=0;1 < num_ full;i++)
lcd_putchar(5);
lcd_putchar(BG_index);
h
7.13. Chwong trinh gwi ky tu ra 2x16 LCD dung CCS C
#include "16F877A.h" // PIC16F877A header file
#use delay(clock=4000000) // for 4Mhz crystal
#tuses XT, NOWDT, NOPROTECT, NOLVP // for debug mode
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#define WRITE_DATA 0

#define WRITE_ COMMAND 1

#define NCHAR PER LINE 16 // max char numbers per line
#define MS10 10 // 10 milliseconds

#define US400 400 // 400 microseconds

#define LCD_RS PIN_Al

#define LCD_RW PIN_A2

#define LCD_E PIN_A3
I

//

/* private */ void led_write(byte dat, intl option) {
delay us(US400);

if (option == WRITE DATA)
output_high(LCD_RS);

else // option == WRITE_ COMMAND
output_low(LCD_RS);

output_low(LCD_RW);

output b(dat);

output_high(LCD_E);

delay us(US400);

output_low(LCD_E);

}

s

//

void lcd _init(void) {

output low(LCD_E); // Let LCD E line low

led_write(0x38, WRITE_ COMMAND); // Set LCD 16x2, 5x7, 8bits data
delay ms(15);

led_write(0x01, WRITE_ COMMAND); // Clear LCD display

delay ms(MS10);

led_write(0x0f, WRITE_ COMMAND); // Open display & current

delay ms(MS10);

led_write(0x06, WRITE_ COMMAND); // Window fixed (Character Entry Mode?)
delay ms(MS10);

j

s

//

void lcd_display char(int8 line, int8 pos, char ch) {
line=(line==0)?0:1;

pos = (pos > NCHAR PER LINE) ? NCHAR PER LINE : pos;

lcd_write(0x80 + 0x40 * line + pos, WRITE_ COMMAND);
lcd_write(ch, WRITE _DATA);

}

s
void lcd_display_str(int8 line, char str[], int8 nchars) {
int8 1;
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for (1= 0; 1 <nchars; i++)

lcd_display char(line, 1, str[i]);

j
s

/**

* Display characters to a 2x16 LCD
*

*(1) LCD1 to GND

*(2) LCD2 to VDD 5 volts

*(3) LCD4 (RS) - LCDS (RW) - LCD6 (E) to A1, A2, A3
*(4) LCD7-LCD14 to B0-B7 (bus data)

*

* Ref: http://pic16.com/bbs/dispbbs.asp?boa...ID=5879&page=1
*/

void main(void) {

int8 1;

char LINEI[] = { "SGN Tech" };

char LINE2[] = { "Xin chao" };

led_init();

//use of lcd_display_char()

for (1=0;1<8;i++)
lcd_display_char(0, i, LINE1[i]);

//use of lcd_display_str
lcd_display_str(1, LINE2, 8);
b
a. CCS C c6 mot vi du hay hon: Chi can dung 4 bits D4-D7 cia LCD:
Nguyén van bdi nev
Chuong trinh gui ky tw ra 2x16 LCD dung CCS C

#include "16F877A.h" // PIC16F877A header file

#use delay(clock=4000000) // for 4Mhz crystal

#uses XT, NOWDT, NOPROTECT, NOLVP // for debug mode
/

Cac bac cho chau héi cau nay vé CCS: trong hau hét cac vi du cua CCS C, ho déu dung
printf (RS232) dé xuat dir lieu. Chau khong hiéu lam nhu thé dé 1am gi. Chau ciing khong biét
v& mach thé nao dé xuit hién cac dong chir trong printf.

Ham pr1ntf() xuat mot chudi ra cong ndi tlep

Néu két n6i PIC v6i méy tinh bang RS232 va c4u hinh thich hop cho cong thi méy tinh s&
nhan duge chudi ma bé dit trong dau ().
V& mach thi bé v& theo cac mach giao tiép may tinh ma cac chu da vé trén dlen dan: Chi can 3
soi day Rx (receive), Tx (Transfer) va chan Gnd. Can c6 con dém Max232 nam & giita. Nghia
la PIC - Max232 - PC.
Nhung tai sao bé khong lam cac bai tdp don gian truéc nhu diéu khién LED chép tat, hién thi
s6 trén LED 7 doan hay diéu khién nhiéu dén LED chdp theo nhiéu kiéu, .. ma lai lam giao
tiép may tinh cho khé khan vay?

+C0 hai cach 1ap trinh cho LCD: dung 8bit interface (don gian) hodc 4bit interface (phtrc
tap hon)
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1.8bit interface
2.4bit interface
St dung 4 chan D4 - D7 (hodc D0-D3 <- it dung) dé truyén thong tin, dit liéu ¢én LCD.
- Bé diéu khién LCD (Chon ché do LCD, bat/tat hién thi, bat/tat/nhap nhay/di chuyén con
tro,...): Nhap gia tri tuong ting vao DO—D7,1€'1y gia tri 4bit cao D4-D7 roi gdi lénh yéu cau
LCD thyc thi 1énh diéu khién, tiép theo cho LCD thoi gian tré dé thyc thi (hodc hoi cd ban
xem LCD san sang thuc hién 1énh tiép theo chua?).Tiép tuc, goi 4bit thép DO0-D3 rdi gbi [énh
yéu cau LCD thyc thi 1énh diéu khién, tiép theo cho LCD thoi gian tré dé thyc thi (hodc hoi
cd ban xem LCD san sang thuc hién 1énh tiép theo chua?). Néu trong ung dung st dung ngét
ngoai thi c6 thé chuyén sang ndi voi PORTD hoic tuy thich.
Ban mudn két ndi chan LCD véi pic theo kiéu nao cling dugc, nhung ko ai lam nhu vay ca,
li do:
- Viét code khé, vi mdi 1an xuét di liéu diéu khién hay hién thi déu c6 ma 1énh riéng, ban két
nbi 16n x6n dan dén kho 1ap trinh va ko co dong.
- Céc chan cua pic thuong duogc kéo ra ngoai theo tung port. Néu ndi 16n x0n, ko thAm my.
Ban mudn nbi theo ¥ ban, ctr theo nguyén li hoat dong ctia LCD théi. Ban xem khi nao
xudt 1énh diéu khién, khi nao xut 1énh hién thi,...két hop véi thiét ké cuia ban ma viét code.

+C6 kha ning ban cin khéi tao module LCD trudc khi dat ché d6 hién thi (t6i da viét 1 lan
roi, nhung bay gid tim bang chirc nang search ctia dién dan thi khong ra). Toi néi lai vy (quy
trinh cho cac module dung chip diéu khién twong thich HD44780):

- Lam tré mot khoang thoi gian khi méi bat ngudén cho LCD (40 ms tir thoi diém Vdd = 2.7V,
hay 15 ms tir thoi diém Vdd = 4.5V)

- Xuét 1énh 0x33 (0x30 dén 0x3F déu ok)

- Cho khoang 4.1 ms tré lén

- Xuét 1énh 0x33 (0x30 dén 0x3F déu ok)

- Cho khoang 100 us tr¢ 1€n

- Xuét 1énh 0x33 (0x30 dén 0x3F déu ok)

- Xuét 1énh dit ché d6 (cta ban 1a 0x38)

- Xuét 1énh tit man hinh 0x08

- Xuét 1énh x6a man hinh 0x01

- Xuat 1énh dit ché do nhap dit lidu (ting hay giam dia chi, c6 dich man hinh hay khong)

D6 1a quy trinh khai tao cho module LCD chua timg lam viéc 1an nao véi vi diéu khién cta
ban. Thong thuong, khi module da dugc khéi tao rdi thi nhitng 1an sau ban c6 thé dung thang
cac 1énh dat ché do ma khong can thuc hié€n quy trinh khéi tao nhu trén.

+P¢ 1am chir ¢é dau tdi thiéu ban phai co bo font chit ¢6 dau, nhung véi LCD kiéu ky tu
dang nhu 16x2, 16x4 thi hién thi chit c6 dau rat xdu. Lam cai nay trén LCD graphic t6t hon
nhiéu.

TL: Mbi ky tu hién thi trén led thuong c6 kich thude 7 hang x 5 ¢t do do6 dugc xéac dinh boi
7byte, 3 bit cao nhat mdi byte ko sir dung. VD:

0xO0E

0x0E

0x04

0x04

0x04

0x04

0x0C

Tao thanh chit J hoa
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Pé ¢ bo font cia riéng minh cong viée cta ban 1a tim ra cac byte ny ting véi mdi ky tu.
Cong doan nay ton rat nhiéu cong strc néu 1am bang tay, thudng nguoi ta dung phan mém,
nhung cac phan mém nay lai thuong ko free.

LCD chu yéu hién thi bang CGROM (Character Generator Read Only Memory), tirc 1a ban
chi can cho biét md ASCII cua ky tu, cac pattern thé hién ky tu (5x7, 5x8 hay 5x10) s& duoc
lay tir ROM. Céc bo diéu khién twong thich HD44780 ciing cho phép nguoi dung tu dinh
nghia ti da 8 ky tur (5x7 hay 5x8) trong ving CGRAM (Character Generator Random Access
Memory). Ving nhé nay gdm 64 byte, chua truc tiép céc pattern dé tao ky tu, va ngudi ding
dugc phép ghi vao. Tuy nhién, chi co thé vé& thém 8 ky tu, nén viéc ban mudn hién thi tiéng
Viét trén LCD ky ty 1a viéc rat khé khan va han ché. Néu ban van mudn lam thi hiy tim doc
datasheet cia HD44780 va cdac tutorial trén mang. Céach lam kha dai dong nén khong tién néu
trén dién dan.

8. LED ma tran

8.1. font_ascii
typedef struct {
int8 b[5]; /* Data */
+T font;

const T font font[]={

[k sk ok kR B ANG MAL A ST ks sttt
//ascii_code:
0xFF,0xFF,0xFF,0xFF,0xFF,//SPACE 0
0xFF,0xFF,0xA0,0xFF,0xFF,//! 1
0xFF,0xFF,0xF8,0xF4,0xFF,//' 2
0xEB,0x80,0xEB,0x80,0xEB,//# 3
0xDB,0xD5,0x80,0xD5,0xED,//$ 4
0xD8,0xEA,0x94,0xAB,0x8D,//% 5
0xC9,0xB6,0xA9,0xDF,0xAF,//& 6
O0xFF,0xFF,0xF8,0xF4,0xFF,//' 7
0xFF,0xE3,0xDD,0xBE,0xFF.//( 8
0xFF,0xBE,0xDD,0xE3,0xFF,//) 9
0xD5,0xE3,0x80,0xE3,0xD5,/* 10
0xF7,0xF7,0xC1,0xF7,0xF7,//+ 11
0xFF,0xA7,0xC7,0xFF,0xFF,//, 12
0xF7,0xF7,0xF7,0xF7,0xF7,//- 13
0xFF,0x9F,0x9F,0xFF,0xFF,//x 14
0xFF,0xC9,0xC9,0xFF,0xFF,/// 15
0xC1,0xAE,0xB6,0xBA,0xC1,//0 16
0xFF,0xBD,0x80,0xBF,0xFF,//1 17
0x8D,0xB6,0xB6,0xB6,0xB9,//2 18
0xDD,0xBE,0xB6,0xB6,0xC9,//3 19
0xE7,0xEB,0xED,0x80,0xEF,//4 20
0xD8,0xBA,0xBA,0xBA,0xC6,//5 21
0xC3,0xB5,0xB6,0xB6,0xCF,//6 22
0xFE,0x8E,0xF6,0xFA,0xFC,//7 23
0xC9,0xB6,0xB6,0xB6,0xC9,//8 24
0xF9,0xB6,0xB6,0xD6,0xE1,/9 25
0xFF,0xC9,0xC9,0xFF,0xFF,//: 26
0xFF,0xA4,0xC4,0xFF,0xFF,//// 27
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0xF7,0xEB,0xDD,0xBE,0xFF,//< 28
0xEB,0xEB,0xEB,0xEB,0xEB,//= 29
0xFF,0xBE,0xDD,0xEB,0xF7,//> 30
0xFD,0xFE,0xAE,0xF6,0xF9,//? 31
0xCD,0xB6,0x8E,0xBE,0xC1,/@ 32
0x83,0xF5,0xF6,0xF5,0x83,//A 33
0xBE,0x80,0xB6,0xB6,0xC9,//B 34
0xC1,0xBE,0xBE,0xBE,0xDD,//C 35
0xBE,0x80,0xBE,0xBE,0xC1,/D 36
0x80,0xB6,0xB6,0xB6,0xBE,//E 37
0x80,0xF6,0xF6,0xFE,0XxFE,//F 38
0xC1,0xBE,0xB6,0xB6,0xC5,//G 39
0x80,0xF7,0xF7,0xF7,0x80,//H 40
0xFF,0xBE,0x80,0xBE,0xFF,//I 41
0xDF,0xBF,0xBE,0xC0,0xFE,//] 42
0x80,0xF7,0xEB,0xDD,0xBE,//K 43
0x80,0xBF,0xBF,0xBF,0xFF,//L 44
0x80,0xFD,0xF3,0xFD,0x80,/M 45
0x80,0xFD,0xFB,0xF7,0x80,//N 46
0xC1,0xBE,0xBE,0xBE,0xC1,/0 47
0x80,0xF6,0xF6,0xF6,0xF9,//P 48
0xC1,0xBE,0xAE,0xDE,0xA1,/Q 49
0x80,0xF6,0xE6,0xD6,0xB9,//R 50
0xD9,0xB6,0xB6,0xB6,0xCD,//S 51
35
//Phan tu hai

const T font font2[]={
0xFE,0xFE,0x80,0xFE,OxFE,//T 52
0xC0,0xBF,0xBF,0xBF,0xC0,//U 53
0xE0,0xDF,0xBF,0xDF,0xE0Q,/V 54
0xC0,0xBF,0xCF,0xBF,0xC0,//W 55
0x9C,0xEB,0xF7,0xEB,0x9C,//X 56
0xFC,0xFB,0x87,0xFB,0xFC,//Y89 24
0x9E,0xAE,0xB6,0xBA,0xBC,//Z90 25
0xFF,0x80,0xBE,0xBE,0xFF,/[ 59
0xFD,0xFB,0xF7,0xEF,0xDF,/\ 60
0xFF,0xBE,0xBE,0x80,0xFF,//] 61
0xFB,0xE1,0xE0,0xE1,0xFB,//~ 62
0x7F,0x7F,0x7F,0x7F,0x7F,// 63
0xFF,0xFF,0xF8,0xF4,0xFF,//' 64
0xDF,0xAB,0xAB,0xAB,0xC7,//a 65
0x80,0xC7,0xBB,0xBB,0xC7,//b
0xFF,0xC7,0xBB,0xBB,0xBB,//c
0xC7,0xBB,0xBB,0xC7,0x80,//d
0xC7,0xAB,0xAB,0xAB,0xF7,//e 69
0xF7,0x81,0xF6,0xF6,0xFD,//f
0xF7,0xAB,0xAB,0xAB,0xC3,/g 71
0x80,0xF7,0xFB,0xFB,0x87,//h 72
0xFF,0xBB,0x82,0xBF,0xFF,//i 73
0xDF,0xBF,0xBB,0xC2,0xFF,//j 74
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0xFF,0x80,0xEF,0xD7,0xBB,//k 75
0xFF,0xBE,0x80,0xBF,0xFF,//1 76
0x83,0xFB,0x87,0xFB,0x87,/m 77
0x83,0xF7,0xFB,0xFB,0x87,//n 78
0xC7,0xBB,0xBB,0xBB,0xC7,//o0 79
0x83,0xEB,0xEB,0xEB,0xF7,/p 80
0xF7,0xEB,0xEB,0xEB,0x83,//q 81
0x83,0xF7,0xFB,0xFB,0xF7,//r 82
0xB7,0xAB,0xAB,0xAB,0xDB,//s 83
0xFF,0xFB,0xC0,0xBB,0xBB,//t 84
0xC3,0xBF,0xBF,0xDF,0x83,//u 85
0xE3,0xDF,0xBF,0xDF,0xE3,//v 86
0xC3,0xBF,0xCF,0xBF,0xC3,//w 87
0xBB,0xD7,0xEF,0xD7,0xBB,//x 88
0xF3,0xAF,0xAF,0xAF,0xC3,//y 89
0xBB,0x9B,0xAB,0xB3,0xBB,//z 90
0xFB,0xE1,0xE0,0xE1,0xFB,//* 92
0xE3,0xE3,0xC1,0xE3,0xF7,//->93
0xF7,0xE3,0xC1,0xE3,0xE3,//<-94
0xEF,0xC3,0x83,0xC3,0xEF,//95
O0xFF,0xFF,0xFF,0xFF,0xFF//BLANK CHAR 96
35

// End of code table

8.2. font_ascii2

const byte font[51][5]={

//ascii_code:
0xFF,0xFF,0xFF,0xFF,0xFF,//SPACE 0
0xFF,0xFF,0xA0,0xFF,0xFF,//! 1
0xFF,0xFF,0xF8,0xF4,0xFF,//' 2
0xEB,0x80,0xEB,0x80,0xEB,//# 3
0xDB,0xD5,0x80,0xD5,0xED,//$ 4
0xD8,0xEA,0x94,0xAB,0x8D.,//% 5
0xC9,0xB6,0xA9,0xDF,0xAF,//& 6
0xFF,0xFF,0xF8,0xF4,0xFF,//' 7
0xFF,0xE3,0xDD,0xBE,0xFF,//( 8
0xFF,0xBE,0xDD,0xE3,0xFF.,//) 9
0xD5,0xE3,0x80,0xE3,0xD5,//* 10
0xF7,0xF7,0xC1,0xF7,0xF7,//+ 11
0xFF,0xA7,0xC7,0xFF,0xFF,//, 12
0xF7,0xF7,0xF7,0xF7,0xF7,//- 13
0xFF,0x9F,0x9F ,0xFF,0xFF,//x 14
0xFF,0xC9,0xC9,0xFF,0xFF,/// 15
0xC1,0xAE,0xB6,0xBA,0xC1,//0 16
0xFF,0xBD,0x80,0xBF,0xFF,//1 17
0x8D,0xB6,0xB6,0xB6,0xB9,//2 18
0xDD,0xBE,0xB6,0xB6,0xC9,//3 19
0xE7,0xEB,0xED,0x80,0xEF,//4 20
0xD8,0xBA,0xBA,0xBA,0xC6,//5 21
0xC3,0xB5,0xB6,0xB6,0xCF,//6 22
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0xFE,0x8E,0xF6,0xFA,0xFC,//7 23
0xC9,0xB6,0xB6,0xB6,0xC9,//8 24
0xF9,0xB6,0xBE,0xD6,0xE1,//9 25
0xFF,0xC9,0xC9,0xFF,0xFF,//: 26
0xFF,0xA4,0xC4,0xFF,0xFF,//// 27
0xF7,0xEB,0xDD,0xBE,0xFF,//< 28
0xEB,0xEB,0xEB,0xEB,0xEB,//= 29
0xFF,0xBE,0xDD,0xEB,0xF7,/> 30
0xFD,0xFE,0xAE,0xF6,0xF9,//? 31
0xCD,0xB6,0x8E,0xBE,0xC1,//@ 32
0x83,0xF5,0xF6,0xF5,0x83,//A 33
0xBE,0x80,0xB6,0xB6,0xC9,//B 34
0xC1,0xBE,0xBE,0xBE,0xDD,//C 35
0xBE,0x80,0xBE,0xBE,0xC1,/D 36
0x80,0xB6,0xB6,0xB6,0xBE.//E 37
0x80,0xF6,0xF6,0xFE,0xFE,//F 38
0xC1,0xBE,0xB6,0xB6,0xC5,//G 39
0x80,0xF7,0xF7,0xF7,0x80,//H 40
0xFF,0xBE,0x80,0xBE,0xFF,//1 41
0xDF,0xBF,0xBE,0xC0,0xFE,//J] 42
0x80,0xF7,0xEB,0xDD,0xBE,//K 43
0x80,0xBF,0xBF,0xBF,0xFF,//LL. 44
0x80,0xFD,0xF3,0xFD,0x80,/M 45
0x80,0xFD,0xFB,0xF7,0x80,//N 46
0xC1,0xBE,0xBE,0xBE,0xC1,/0 47
0x80,0xF6,0xF6,0xF6,0xF9,//P 48
0xC1,0xBE,0xAE,0xDE,0xA1,/Q 49
0x80,0xF6,0xE6,0xD6,0xB9//R - 50

35
//Phan tu hai

const byte font2[45][5]={
0xD9,0xB6,0xB6,0xB6,0xCD//S 51
0xFE,0xFE,0x80,0xFE,0xFE,//T 52
0xC0,0xBF,0xBF,0xBF,0xC0,//U 53
0xE0,0xDF,0xBF,0xDF,0xE0,//V 54
0xC0,0xBF,0xCF,0xBF,0xC0,//W 55
0x9C,0xEB,0xF7,0xEB,0x9C,//X 56
0xFC,0xFB,0x87,0xFB,0xFC,//Y89 24 57
0x9E,0xAE,0xB6,0xBA,0xBC,//Z90 25 58
0xFF,0x80,0xBE,0xBE,0xFF,//[ 59
0xFD,0xFB,0xF7,0xEF,0xDF,/A 60
0xFF,0xBE,0xBE,0x80,0xFF.//] 61
0xFB,0xE1,0xE0,0xE1,0xFB,// 62
0x7F,0x7F,0x7F,0x7F,0x7F,// 63
0xFF,0xFF,0xF8,0xF4,0xFF,//' 64
0xDF,0xAB,0xAB,0xAB,0xC7,/a 65
0x80,0xC7,0xBB,0xBB,0xC7,//b
0xFF,0xC7,0xBB,0xBB,0xBB,//c
0xC7,0xBB,0xBB,0xC7,0x80,//d
0xC7,0xAB,0xAB,0xAB,0xF7,//e 69
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0xF7,0x81,0xF6,0xF6,0xFD,/f
0xF7,0xAB,0xAB,0xAB,0xC3,/g 71
0x80,0xF7,0xFB,0xFB,0x87,//h 72
0xFF,0xBB,0x82,0xBF,0xFF,//i 73
0xDF,0xBF,0xBB,0xC2,0xFF,//j 74
0xFF,0x80,0xEF,0xD7,0xBB,//k 75
0xFF,0xBE,0x80,0xBF,0xFF,/l 76
0x83,0xFB,0x87,0xFB,0x87,//m 77
0x83,0xF7,0xFB,0xFB,0x87,/n 78
0xC7,0xBB,0xBB,0xBB,0xC7,//0 79
0x83,0xEB,0xEB,0xEB,0xF7.//p 80
0xF7,0xEB,0xEB,0xEB,0x83,//q 81
0x83,0xF7,0xFB,0xFB,0xF7,//r 82
0xB7,0xAB,0xAB,0xAB,0xDB,//s 83
0xFF,0xFB,0xC0,0xBB,0xBB,//t 84
0xC3,0xBF,0xBF,0xDF,0x83,//u 85
0xE3,0xDF,0xBF,0xDF,0xE3,//v 86
0xC3,0xBF,0xCF,0xBF,0xC3,//w 87
0xBB,0xD7,0xEF,0xD7,0xBB,//x 88
0xF3,0xAF,0xAF,0xAF,0xC3,//y 89
0xBB,0x9B,0xAB,0xB3,0xBB,//z 90
0xFB,0xE1,0xE0,0xE1,0xFB,//~ 92
0xE3,0xE3,0xC1,0xE3,0xF7,//->93
0xF7,0xE3,0xC1,0xE3,0xE3,//<-94
0xEF,0xC3,0x83,0xC3,0xEF,//95
0xFF,0xFF,0xFF,0xFF,0xFF//BLANK CHAR 96
35
// End of code table

8.3. led matrix_Ngat ngoai COM
/[+===Chuong trinh LED matrix display +
//| Thiet ke: Nguyen Chi Linh - DT8K47 - DHBKHN |

/| MCU: PIC16F88 (4K FLASH ROM, 256K EEPROM) |
//| Cac IC khac: 74154 - demux/decoder 1-0f-16 |

/) 74595 - Ghi dich 8bit |
[+ +
#include <16{88.h>

#include <defs 88.h>

#device *=16 ADC=8

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

#use delay(clock=20000000)

#use  rs232(baud=9600,parity=N,xmit=PIN B5,rcv=PIN B2,bits=9)  //Baud min=4800
Baud max=115200

#include <input.c>
#include <font ascii.c> //File chua bo font ma hoa ky tu ASCII

// Dinh nghia cac chan cho ket noi 74595
#bit clk = 0x06.1 //RBO
#bit data = 0x06.3 //RB1
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#bit latch = 0x06.4 //RB3

// Bo nho dem man hinh hien thi

int8 buff disp[17]; //Bo nho dem cho man hinh LED
int8 max_char=117;  //SO ky tu hien thi toi da

int8 time=5; //Bien quy dinh toc do chu chay
intl text_eeprom=0;

int8 chon=0;

int8 address;

int8 choose_text;

//[=========KHAI BAO CAC CHUONH TRINH CON:
int8 doc_eeprom(int8 addr);

void send 2 595(int8 temp);

void display();

void copy 2 raml(int8 index char);

void copy 2 ram2(int8 index char);

void update eeprom();

void convert_bcd(int8 x);

//
#INT EXT

EXT ISR() {
disable_interrupts(GLOBAL);

clear interrupt(int_ext);

chon++;

if(chon==3) chon = 0;

if (RB7 ==0) RB7=1;

else RB7 =0;

choose_text = 0;

enable interrupts(GLOBAL);

j

// Chuong trinh chinh
void main() {

int8 1,j,k;

#bit update_rom = 0x06.6

char const a[119]= " Hello World. LED Matrix PIC16F88 - 74154 - 74595. Bang thong tin
dien tu.Nguyen Chi Linh-DT8 DAI HOC BACH KHOA HA NOI ";

char const b[119]= " HAPPY NEW YEAR *2006* - CHUC MUNG NAM MOI - Chuc
Mung Nam Moi - Happy new year. linhnc308(@yahoo.com 1234567890 "

char const c[119]=" You like a little flame in my heart. When I see you, the flame is like up.
Because I love you. Because | LOVE YOU ";

char const adc[6] =" ADC=";

/]

TRISA=0x10; // Thiet lap chan vao ra
TRISB=0b00100101;
//==Thiet lap ngat ngoai 0
enable_interrupts(INT _EXT);

ext_int_edge(H TO L);
enable_interrupts(GLOBAL);

I/
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setup_adc_ports(sAN4); //Chon kenh AN4 nhung ko hieu sao can them phan khai bao

setup_adc(ADC_CLOCK INTERNAL);// ben duoi dechon dung kenh AN4 cho no chay
dung

//Chon kenh AN4 clear cac bit tai thang ghi ADCONI1 (chsO0 : 2)

chs0=0; //Clear bit 1£.3

chs1=0; //Clear bit 1f.4

chs2=1; //Clear bit 1£.5

delay ms(10);

/]
for(i=0;1<6;++1)

write_eeprom(0xf0+i,adc[i]);
for(i=0;1<117;++1)

write_eeprom(i,a[i]);

write _eeprom(0xff,max char); // Luu so ky tu toi da vao ROM

if(update rom==1) //Kiem tra cong tac cap nhat du lieu

update_eeprom(); //Goi chuong trinh con cap nhat(giao tiep qua cong COM)
hien_thi:
for (i=0;i<=16;i++) // Clear RAM of buff disp

buff disp[i]=0x{f;
//Doan chuong trinh nay se hien thi noi dung ban tin luu trong EEPROM
address = label address(hien_thi);
1=0;j=0;
while(1){
TRISBO = 1;
for (i=0;i<=max_char;i++) // Begin of text
{
if(choose_text==0) {choose text=1; goto hien_thi;}
if(text EEPROM==0)
{
switch(chon)
{
case 0: j=a[i]-32; break;
case 1: j=b[i]-32; break;
case 2: j=c[i]-32; break;
case 3: chon=0; break;
h
}

else
j=read_eeprom(i)-32;
if(j <51)
copy_2 raml(j);
else
{
j=i-51;
copy_2 ram2(j);
}
}
k=read adc();
convert_bed(k);
for(i=0;1<8;++1)
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{
k = doc_eeprom(0xf0 + 1)-32;
copy_2 raml(k);
}
}
}
/[F========END MAIN

//=======QGui du lieu theo duong noi tiep toi 595
void send 2 595(int8 temp) {
#bit flag_bit =temp.7 // bien temp la du lieu 8-bit can gui
int8 1;
clk=0;
for(i=0;i1<8;1++)
{
if(flag_bit)
data=1; //bit 1
else data=0; //bit 0

clk=1;
clk=0;
temp<<=1; // Dich trai 1 bit

}

latch=1;  //Chot du lieu

latch=0;

}

/] Chuong trinh con hien thi=========

void display() {
int8 count,column_count;
int8 1;

time =read adc()/10;  // Viec doc gia tri ADC truoc khi hien thi lam cho viec thay doi

// toc do chu chay linh hoat hon, truc tiep tha doi

for (i=0;i<=time;i++) //Toc do chu chay thay doi boi bien time
{
column_count=0; //Bien dem so cot, xem da quet het 16 cot chua

for(count=16;count>0;count--)
{
send 2 595(buff disp[count]);
PORTA=column_count;
delay us(500);
column_count++;

}
b
}
//========Copy to Raml
void copy 2 raml(int8 index_char) {
int8 1,j;

for (=0;j<=5;j++)
{ /| Dich RAM
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for (i=16;1>0;i--)

buff disp[i]= buff disp[i-1]; // Dich RAM sang trai

buff disp[0]= font[index char].b[j]; // Luu ma ascii vao RAM
display(); // Goi hien thi

j
buff disp[0]=0xff;
j
//========Copy to Ram 2

void copy 2 ram2(int8 index char) {
int8 1,j;

for (=0;j<=5;j++)

{

for (i=16;1>0;i--) // Dich RAM
buff disp[i]= buff disp[i-1]; //Dich RAM sang trai
buff disp[0]=font2[index_char].b[j]; //Luu ma ascii vao RAM
display(); // Goi hien thi

j
buff disp[0]=0xff; / Them mot khoang trang giua hai ky tu

//=========Update EEPROM
void update _eeprom() {
byte i,j,addr,max;
char temp;
char string[64];
// Hien thi noi dung cua EEPROM
printf("\r\n256 byte EEPROM of PIC16F88:\r\n"); // Display contents of the first
64
for(i=0; i<=15; ++i) // bytes of the data EEPROM in hex
{
for(j=0; j<=15; ++j)
printf( "%?2x ", doc_eeprom( i*16+j ) );
printf("\n\r");
j
// Hien thi noi dung ban tin
1=0;
do
{
temp = doc_eeprom(i);
printf( "%C", temp);
i++;
} while (temp != 0xff);
[[==mmmmmm Ket thuc ~ ----------
printf("\r\nTong so chu: %2u", doc_eeprom(0xf¥));
printf("\r\n\nCo thay doi ban tin ko(Y/N)? "); temp=getc();//temp = getc();
if (temp =="y' || temp =="Y")
{
printf("\r\nSo chu hien thi moi la: ");
max_char=gethex();
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write_eeprom(0xff,max_char);
printf("\r\nDia chi EEPROM can thay doi: ");
addr = gethex();
if (addr >= max_char)
write_eeprom(0xff,addr);
printf("\r\nSo ky tu them vao: ");
max = gethex(); // Tra ve gia tri Hexa
if(max >= max_char)
write_eeprom(0xff,max); // Cap nhat so ky tu
printf("\r\nNew: ");
get_string(string,max+1);
for (i=0;i<max;i++) //bat dau qua trinh ghi vao ROM (cap nhat du lieu moi)
{
write_eeprom(addr,string[i]);
addr=addr+1;
b
text_eeprom=1;
b
else
{
printf("Tro ve !");  // Ket thuc viec cap nhat, tro ve hien thi
text_eeprom = 0;
b
}
/] READ EEPROM
int8 doc_eeprom(int8 addr)
{
EEADR=addr;
RD=1;
return(EEDATA);

void convert_bcd(int8 x)

{

int8 temp;

int8 a;
temp=x%10; //chia lay phan du, so hang don vi
write_eeprom(0xf7,temp+0x30); //Cong them 0x30 de tra ve gia tri SCII
a=x/10; //tach hang tram va hang chuc
temp=a%710; //tach so hang chuc
write_eeprom(0xf6,temp+0x30);
temp=x/100;
write_eeprom(0xf5,temp+0x30);

}

8.4. led matrix ket noi RS232

/[+===Chuong trinh LED matrix display +

//| Thiet ke: Nguyen Chi Linh - DT8K47 - DHBKHN |

//| MCU: PIC16F88 (4K FLASH ROM, 256K EEPROM) |

//| Cac IC khac: 74154 - demux/decoder 1-0f-16 |

/| 74595 - Ghi dich 8bit |
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]+ +

#include <16{88.h>

#include <defs 88.h>

#device *=16 ADC=8

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

#use delay(clock=20000000)

#use  15232(baud=9600,parity=N,xmit=PIN B5,rcv=PIN_B2,bits=9)  //Baud min=4800
Baud _max=115200

#include <input.c>
#include <font_ascii.c> //File chua bo font ma hoa ky tu ASCII

// Dinh nghia cac chan cho ket noi 74595
#bit data = 0x06.1 //RB1
#bit clk = 0x06.0 //RB0
#bit latch = 0x06.3 //RB3

// Bo nho dem man hinh hien thi

int8 buff disp[17]; //Bo nho dem cho man hinh LED
int8§ max_char=117;  //SO ky tu hien thi toi da

int8 time=5; //Bien quy dinh toc do chu chay
/|[=========KHAI BAO CAC CHUONH TRINH CON:
int8 doc_eeprom(int8 addr);

void send 2 595(int8 temp);

void display();

void copy 2 raml(int8 index char);

void copy 2 ram2(int8 index char);

void update eeprom();

void convert_bcd(int8 x);

//
/] Chuong trinh chinh
void main() {

int8 1,j;

#bit update flag = 0x06.4

char const a[119]= " Hello Wolrd.LED Matrix PIC16F88 - 74154 - 74595. Bang thong tin
dien tu.Nguyen Chi Linh-DT8 DAI HOC BACH KHOA HA NOI ";// Ky tu NULL duoc
them vao cuoi

char const adc[6] =" ADC="; 1

/]

TRISA=0x10; // Thiet lap chan vao ra

TRISB=0b00100100;

setup_adc ports(sAN4); //Chon kenh AN4 nhung ko hieu sao can them phan khai bao

setup_adc(ADC_CLOCK INTERNAL);// ben duoi dechon dung kenh AN4 cho no chay

dung

//Chon kenh AN4 clear cac bit tai thang ghi ADCONI1 (chsO : 2)

chs0=0; //Clear bit 1£.3

chs1=0; //Clear bit 1f.4

chs2=1; //Clear bit 1.5
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delay ms(10);

//
for(i=0;i<6;++1)

write _eeprom(0xf0-+i,adc[i]);
for(i=0;i<117;++1)

write_eeprom(i,a[i]);

write_eeprom(0xff,max_char); // Luu so ky tu toi da vao ROM

//=======BEGIN DISPLAY FUNCTION
//Doanchuong trinh nay se hien thi noi dung ban tin luu trong EEPROM
while(1){
for (i=0;i<=16;i++) /I Clear RAM of buff disp
buff disp[i]=0xfT;
if(update flag==1) //Kiem tra cong tac cap nhat du lieu
update_eeprom(); //Goi chuong trinh con cap nhat(giao tiep qua cong COM)

// time =read_adc()/10;  //Cap nhat bien quy dinh toc do chu chay tren man hinh
for (i=0;i<=max_char;i++) // Begin of text

{

j=read_eeprom(i)-32;  //Lay gia tri ASCII cua ky tu

//ifG==51) copy_ 2 raml(51);

if(j <51)
copy_2 raml(j);
else
{
j=i-51;
copy_2 ram2(j);
}
}

j=read_adc();
convert_bed(j);
for(i=0;1<8;++1)
{
j=doc_eeprom(0xf0 + 1)-32;
copy_2 raml(j);

b
}
}
[|[=========END MAIN
// === CAC CHUONG TRINH CON ========
//=======Gui du lieu theo duong noi tiep toi 595

void send 2 595(int8 temp) {
#bit flag_bit =temp.7 // bien temp la du lieu 8-bit can gui
int8 1;
clk=0;
for(i=0;1<8;1++)
{
if(flag_bit)
data=1; //bit 1
else data=0; //bit 0
clk=1;
clk=0;

Thang8831
http://www.picvietnam.com
-130-



CCS C for PICI6F877A4 24/06/2008

temp<<=1; // Dich trai 1 bit

J

latch=1;  //Chot du lieu

latch=0;

}
// Chuong trinh con hien thi=========

void display() {
int8 count,column_count;
int8 1;

time =read _adc()/10;  // Viec doc gia tri ADC truoc khi hien thi lam cho viec thay doi
// toc do chu chay linh hoat hon, truc tiep tha doi

for (i=0;i<=time;i++) //Toc do chu chay thay doi boi bien time
{
column_count=0; //Bien dem so cot, xem da quet het 16 cot chua
for(count=16;count>0;count--)
{

send 2 595(buff disp[count]);
PORTA=column_count;

delay ms(1);
column_count++;

}
b
}
//========Copy to Raml
void copy 2 raml(int8 index_char) {
int8 1,j;

for (j=0<=5;j++)

{ // Dich RAM

for (i=16;1>0;i--)
buff disp[i]= buff disp[i-1]; // Dich RAM sang trai
buff disp[0]= font[index char].b[j]; // Luu ma ascii vao RAM
display(); // Goi hien thi

j
buff disp[0]=0xff;
j
//========Copy to Ram 2
void copy 2 ram2(int8 index char) {
int8 1,j;
for (j=05j<=5;j++)
{
for (i=16;1>0;i--) // Dich RAM
buff disp[i]= buff disp[i-1]; //Dich RAM sang trai
buff disp[0]=font2[index char].b[j]; //Luu ma ascii vao RAM
display(); // Goi hien thi
}
buff disp[0]=0xff; / Them mot khoang trang giua hai ky tu
}
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void update eeprom() {
byte 1,j,addr,max;
char temp;
char string[64];
// Hien thi noi dung cua EEPROM
printf("\r\n256 byte EEPROM of PIC16F88:\r\n"); // Display contents of the first
64
for(i=0; i<=15; ++1) // bytes of the data EEPROM in hex
{
for(j=0; j<=15; ++j)
printf( "%2x ", doc_eeprom( i*16+j ) );
printf("\n\r");
}
// Hien thi noi dung ban tin
1=0;
do
{
temp = doc_eeprom(i);
printf( "%C", temp);
1++;
} while (temp != 0xff);
[[~====--- Ket thuc  ------—----
printf("\r\nTong so chu: %2u", doc_eeprom(0xf¥));
printf("\r\n\nCo thay doi ban tin ko(Y/N)? "); temp=getc();//temp = getc();
if (temp =="y' || temp =="Y")
{
printf("\r\nSo chu hien thi moi la: ");
max_char=gethex();
write_eeprom(0xff,max_char);
printf("\r\nDia chi EEPROM can thay doi: ");
addr = gethex();
if (addr >= max_char)
write_eeprom(0xff,addr);
printf("\r\nSo ky tu them vao: ");
max = gethex(); // Tra ve gia tri Hexa
if(max >= max_char)
write_eeprom(0xff,max); // Cap nhat so ky tu
printf("\r\nNew: ");
get_string(string,max+1);
for (i=0;i<max;i++) //bat dau qua trinh ghi vao ROM (cap nhat du lieu moi)
{
write_eeprom(addr,string[i]);
addr=addr+1;
b
b

else printf("Tro ve !");  // Ket thuc viec cap nhat, tro ve hien thi

>

j
It READ EEPROM

int8 doc_eeprom(int8 addr)
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{
EEADR=addr;
RD=1;
return(EEDATA);
}
//=======Chuyen gia tri hex ra so ASCll====—=—===—=
void convert_bcd(int8 x)
{
int8 temp;
int8 a;
temp=x%10; //chia lay phan du, so hang don vi
write_eeprom(0xf7,temp+0x30); //Cong them 0x30 de tra ve gia tri SCII
a=x/10; //tach hang tram va hang chuc
temp=a%710; //tach so hang chuc
write_eeprom(0xf6,temp+0x30);
temp=x/100;
write_eeprom(0xf5,temp+0x30);
}
8.5. led matrix (595 va 154) ket noi rs232
#include <16{88.h>

#include <defs 88.h>

#device *=16 ADC=8

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

#use delay(clock=10000000)

#use rs232(baud=4800,parity=N,xmit=PIN_B5,rcv=PIN B2, bits=9)

#include <input.c>
#include <font_ascii.c>

// Dinh nghia cac chan cho ket noi 74595
#bit data = 0x06.1

#bit clk = 0x06.0

#bit latch = 0x06.3

// Bo nho dem man hinh hien thi

int8 buff disp[17]; //Bo nho dem cho man hinh LED
int8 max_char=24; //SO ky tu hien thi toi da

int8 time; //Bien quy dinh toc do chu chay

int8 doc_eeprom(int8 addr);

void send_i2¢(int8 temp);

void display();

void copy 2 raml(int8 index_ char);
void copy 2 ram2(int8 index char);
void update eeprom();

1
/1 Chuong trinh chinh
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void main() {

int8 1,j;

#bit update flag = 0x06.4

char const a[25]= " Bang thong tin dien tu ";// Ky tu NULL duoc them vao cuoi

TRISA=0x10; // Thiet lap lam dau ra
trisb=0x04;

setup_adc_ports(sAN4);
setup_adc(ADC_CLOCK INTERNAL);

//rad=1;

//max_char=sizeof(a);

for(i=0;1<25;++1)
write_eeprom(i,a[i]);

write_eeprom(0xff,max _char);// Luu so ky tu toi da vao ROM
//max_char=doc_eeprom(0xff); //Doc lay gia tri
do {
for (1i=0;1<=16;i++) /I Clear RAM of buff disp
buff disp[i]=0x{f;

if(update flag)
update eeprom();

for (i=0;i<=max_char;i++) // Begin of text
{
j=doc_eeprom(i)-32;
if (j<=51)
copy_2 raml(j);
else
{
J=)-52;
copy_2 ram2(j);
}
}
} while(true);
//rad=1;

/|[=========END MAIN
// === CAC CHUONG TRINH CON =====—====
//=======Gui du lieu theo duong 12C
void send _i2¢(int8 temp) {
#bit flag_bit = temp.7
int8 1;
for(i=0;1<8;1++)
{
if(flag_bit)
data=1; //bit 1
else data=0; //bit 0
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clk=1;
delay us(1);
clk=0;
temp<<=1; // Dich trai 1 bit
}
latch=1;
latch=0;
}
/] Chuong trinh con hien thi=========
void display() {
int8 disp_count,column_count;
int8 1;
delay us(10);
time = read_adc();
time = (time/255)*5;

for (i=0;i<=time;i++) //Toc do chu chay thay doi boi bien time
{
column_count=0;
for(disp_count=16;disp_count>0;disp_count--)

{

send i2¢c(buff disp[disp count]);

PORTA=column_count;

delay ms(2);

//send_i2¢c(0xfY);

column_count++;

b
b
}
//========Copy to Ram1
void copy 2 raml(int8 index char) {
int8 1,j;

for (j=0;j<=5;j++)

{ // Dich RAM

for (i=16;1>0;i--)

{ buff disp[i]= buff disp[i-1]; } //Dich RAM sang trai
//Luu ma ascii vao RAM
buff disp[0]=font[index char].b[j];
// Goi hien thi
display();

b
buff disp[0]=0xft;

}

void copy 2 ram2(int8 index char) {

int8 1,j;
for (=0;j<=5;j++)
{ /| Dich RAM
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for (i=16;1>0;i--)
{ buff disp[i]= buff disp[i-1]; } //Dich RAM sang trai
//Luu ma ascii vao RAM
buff disp[0]=font2[index char].b[j];
// Goi hien thi
display();
}
buff disp[0]=0xff; / Them mot khoang trang giua hai ky tu

//=========Update EEPROM
void update _eeprom() {
byte i,j,addr,max;
char string[64];
//char answer;
#locate i=0x33
#locate j=0x34
#locate addr=0x35
#locate max=0x36
#locate string = 0x37
//ra4=0;
printf("\r\n\n256 byte EEPROM of PIC16F88:\r\n (from 0x00 to OxFF) \r\n");
Display contents of the first 64
for(i=0; i<=15; ++1) // bytes of the data EEPROM in hex
{
for(j=0; j<=15; ++j)
printf( "%2x ", doc_eeprom( i*16+j ) );
printf("\n\r");
}
//rad=1;
printf("\r\nTong so chu cua ban tin: %2x", doc_eeprom(0xfY));
printf("\r\nSo chu hien thi moi la: ");
max_char=gethex();
write_eeprom(0xff,max_char);
printf("\r\nDia chi EPROM can thay doi(2 chu so hexa): ");
addr = gethex();
if (addr >= max_char)
write_eeprom(0xff,addr);

printf("\r\nSo ky tu toi da them vao: ");

max = gethex(); // Tra ve gia tri Hexa
if(max >= max_char)

write _eeprom(0xff,max); // Cap nhat so ky tu

printf("\r\nKy tu moi: ");
get_string(string,max+1);

for (i=0;i<max;i++) //bat dau qua trinh ghi vao ROM (cap nhat du lieu moi)
{
write_eeprom(addr,string[i]);
addr=addr+1;
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}

// Ket thuc viec cap nhat, tro ve hien thi

j
// READ EEPROM
int8 doc_eeprom(byte addr)
{

EEADR=addr;

RD=1;

return(EEDATA);
}

8.6. led matrix ver 1.2

#include <16{88.h>

#include <defs 88.h>

#fuses NOWDT,HS, NOPUT, NOPROTECT

#use delay(clock=10000000)

#use rs232(baud=4800,parity=N,xmit=PIN B5,rcv=PIN_ B2 bits=9)

int8 buff disp[17];
//char string[50];

// Khai bao cac ham Ngat

/[#int. RDA

//RDAisr()

14

/1}

typedef struct {

int8 b[5]; /* Data */

+T font;

const T font font[]={

//ascii_code:
0xFF,0xFF,0xFF,0xFF,0xFF,//SPACE 0
0xFF,0xFF,0xA0,0xFF,0xFF,//! 1
O0xFF,0xFF,0xF8,0xF4,0xFF,//' 2
0xEB,0x80,0xEB,0x80,0xEB,//# 3
0xDB,0xD5,0x80,0xD5,0xED,//$ 4
0xD8,0xEA,0x94,0xAB,0x8D.,//% 5
0xC9,0xB6.,0xA9,0xDF,0xAF.//& 6
0xFF,0xFF,0xF8,0xF4,0xFF,//' 7
0xFF,0xE3,0xDD,0xBE,0xFF,//( 8
0xFF,0xBE,0xDD,0xE3,0xFF.,//) 9
0xD5,0xE3,0x80,0xE3,0xD5,//* 10
0xF7,0xF7,0xC1,0xF7,0xF7,//+ 11
0xFF,0xA7,0xC7,0xFF,0xFF,//, 12
0xF7,0xF7,0xF7,0xF7,0xF7,//- 13
0xFF,0x9F,0x9F ,0xFF,0xFF,//x 14
0xFF,0xC9,0xC9,0xFF,0xFF,/// 15
0xC1,0xAE,0xB6,0xBA,0xC1,//0 16
0xFF,0xBD,0x80,0xBF,0xFF,//1 17
0x8D,0xB6,0xB6,0xB6,0xB9,//2 18
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0xDD,0xBE,0xB6,0xB6,0xC9,//3 19
0xE7,0xEB,0xED,0x80,0xEF,//4 20
0xD8,0xBA,0xBA,0xBA,0xC6,//5 21
0xC3,0xB5,0xB6,0xB6,0xCF,//6 22
0xFE,0x8E,0xF6,0xFA,0xFC,//7 23
0xC9,0xB6,0xB6,0xB6,0xC9,//8 24
0xF9,0xB6,0xBE,0xD6,0xE1,//9 25
0xFF,0xC9,0xC9,0xFF,0xFF,//: 26
0xFF,0xA4,0xC4,0xFF,0xFF,//// 27
0xF7,0xEB,0xDD,0xBE,0xFF,//< 28
0xEB,0xEB,0xEB,0xEB,0xEB,//= 29
0xFF,0xBE,0xDD,0xEB,0xF7,/> 30
0xFD,0xFE,0xAE,0xF6,0xF9,//? 31
0xCD,0xB6,0x8E,0xBE,0xC1,//@ 32
0x83,0xF5,0xF6,0xF5,0x83,//A 33
0xBE,0x80,0xB6,0xB6,0xC9,//B 34
0xC1,0xBE,0xBE,0xBE,0xDD,//C 35
0xBE,0x80,0xBE,0xBE,0xC1,/D 36
0x80,0xB6,0xB6,0xB6,0xBE.//E 37
0x80,0xF6,0xF6,0xFE,0xFE,//F 38
0xC1,0xBE,0xB6,0xB6,0xC5,//G 39
0x80,0xF7,0xF7,0xF7,0x80,//H 40
0xFF,0xBE,0x80,0xBE,0xFF,//1 41
0xDF,0xBF,0xBE,0xC0,0xFE,//J] 42
0x80,0xF7,0xEB,0xDD,0xBE,//K 43
0x80,0xBF,0xBF,0xBF,0xFF,//LL. 44
0x80,0xFD,0xF3,0xFD,0x80,/M 45
0x80,0xFD,0xFB,0xF7,0x80,/N 46
0xC1,0xBE,0xBE,0xBE,0xC1,/0 47
0x80,0xF6,0xF6,0xF6,0xF9,//P 48
0xC1,0xBE,0xAE,0xDE,0xA1,/Q 49
0x80,0xF6,0xE6,0xD6,0xB9,//R 50
0xD9,0xB6,0xB6,0xB6,0xCD,//S 51
35

//Phan tu hai

const T font font2[]={
0xFE,0xFE,0x80,0xFE,0xFE,//T 52
0xC0,0xBF,0xBF,0xBF,0xC0,//U 53
0xE0,0xDF,0xBF,0xDF,0xE0,//V 54
0xC0,0xBF,0xCF,0xBF,0xC0,//W 55
0x9C,0xEB,0xF7,0xEB,0x9C,//X 56
0xFC,0xFB,0x87,0xFB,0xFC,//Y89 24 57
0x9E,0xAE,0xB6,0xBA,0xBC,//Z90 25 58
0xFF,0x80,0xBE,0xBE,0xFF.//[ 59
0xFD,0xFB,0xF7,0xEF,0xDF,/A 60
0xFF,0xBE,0xBE,0x80,0xFF.//] 61
0xFB,0xE1,0xE0,0xE1,0xFB,// 62
0x7F,0x7F,0x7F,0x7F,0x7F,// 63
O0xFF,0xFF,0xF8,0xF4,0xFF,//' 64
0xDF,0xAB,0xAB,0xAB,0xC7,//a 65
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0x80,0xC7,0xBB,0xBB,0xC7,//b
0xFF,0xC7,0xBB,0xBB,0xBB,//c
0xC7,0xBB,0xBB,0xC7,0x80,//d
0xC7,0xAB,0xAB,0xAB,0xF7,//e 69
0xF7,0x81,0xF6,0xF6,0xFD,/f
0xF7,0xAB,0xAB,0xAB,0xC3,/g 71
0x80,0xF7,0xFB,0xFB,0x87,//h 72
0xFF,0xBB,0x82,0xBF,0xFF,//i 73
0xDF,0xBF,0xBB,0xC2,0xFF,//j 74
0xFF,0x80,0xEF,0xD7,0xBB,//k 75
0xFF,0xBE,0x80,0xBF,0xFF,//1 76
0x83,0xFB,0x87,0xFB,0x87,//m 77
0x83,0xF7,0xFB,0xFB,0x87,//n 78
0xC7,0xBB,0xBB,0xBB,0xC7,//0 79
0x83,0xEB,0xEB,0xEB,0xF7,//p 80
0xF7,0xEB,0xEB,0xEB,0x83,//q 81
0x83,0xF7,0xFB,0xFB,0xF7,//r 82
0xB7,0xAB,0xAB,0xAB,0xDB,//s 83
0xFF,0xFB,0xC0,0xBB,0xBB,//t 84
0xC3,0xBF,0xBF,0xDF,0x83,//u 85
0xE3,0xDF,0xBF,0xDF,0xE3,//v 86
0xC3,0xBF,0xCF,0xBF,0xC3,//w 87
0xBB,0xD7,0xEF,0xD7,0xBB,//x 88
0xF3,0xAF,0xAF,0xAF,0xC3,//y 89
0xBB,0x9B,0xAB,0xB3,0xBB,//z 90
0xFB,0xE1,0xE0,0xE1,0xFB,//~ 92
0xE3,0xE3,0xC1,0xE3,0xF7,//->93
0xF7,0xE3,0xC1,0xE3,0xE3,//<-94
0xEF,0xC3,0x83,0xC3,0xEF,//95

OxFF,0xFF,0xFF,0xFF,0xFF//BLANK CHAR 96

}s
// End of code table
/[========CAC CHUONH TRINH CON

byte doc_eeprom(byte addr);
void viet_eeprom(byte addr,byte data);

// Chuong trinh con hien thi

void display()

{

int8 disp_count,column_count;
int8 time;

for (time=0;time<6;time++)

{

column_count=0;

for(disp_count=16;disp_count>0;disp_count--)

{
PORTB=buff disp[disp count];

PORTA=column_count;
delay ms(2);
column_count++;

}
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//[========Copy to Raml
void copy 2 raml(int8 index char)

{

int8 1,j;

for (j=0;j<=5;j++)
{ // Dich RAM
for (i=16;1>0;i--)
{ buff disp[i]= buff disp[i-1]; } //Dich RAM sang trai
//Luu ma ascii vao RAM
buff disp[0]=font[index char].b[j];
// Goi hien thi
display();
j
buff disp[0]=0xff;

//========Copy to Ram 2
void copy 2 ram2(int8 index char)

{

int8 1,j;

for (j=0;j<=5;j++)

{ // Dich RAM

for (i=16;1>0;i--)

{ buff disp[i]= buff disp[i-1]; } //Dich RAM sang trai
//Luu ma ascii vao RAM
buff disp[0]=font2[index char].b[j];

// Goi hien thi
display();
j
buff disp[0]=0xff;
j
// Chuong trinh chinh
void main()
{

int8 count,i;

int8 const max_char=56;

// Khai bao chuoi ky tu hien thi tai day

char const a[57]= {"Truong Dai Hoc Bach Khoa Ha noi. Khoa Dien tu-Vien Thong"};// Ky tu
NULL duco them

// Khoi tao chuong trinh chinh

// Khoi tao ngat
//lenable_interrupts(INT _RDA);
//enable_interrupts(GLOBAL);

//
// Ghi du lieu vao EEPROM
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for(i=0;i<57;i++)
viet_eeprom(i,a[i]);

printf("Ban tin hien thi: \n\r");

for(i=0;1<57;i++)
printf("%c",a[i]); //dinh dang %c de bieu thi gui ky tu, \n\r la xuong dong
//neu dinh dang la %u thi la so nguyen ko dau

while(1)
{
/I Clear RAM of buff disp
for (i=0;i<=16;i++)
buff disp[i]=0xfT;
TRISA=0x00; // Thiet lap lam dau ra
TRISB=0x00;
// Begin of text
for (i=0;i<=max_char;i++)
{
count=a[i]-32;
if (count<=51)
copy_2 raml(count);
else
{
count=count-52;
copy_2 ram?2(count);

b
b
h
j

void viet_eeprom(byte addr,byte data)

{

GIE=0; // disable all interrups

//EEIE=1;

eeadrh=0;

eedath=0;

EEADR=addr; // dia chi

EEDATA=data;// du lieu

EEPGD=0;

WREN=1; // cho phep viet vao EEPROM
EECON2=0x55;

EECON2=0xAA;

WR=1; // bat dau viet vao EEPROM
while(EEIF==0);// doi viet vao EEPROM ket thuc
GIE=1;

wren=0;

EEIF=0; // Bit EEIF phai ve 0 de viet nhung lan tiep theo

}
// Doc du lieu tu EEPROM:
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byte doc_eeprom(byte addr)
{
EEADR=addr;
RD=1;
return(EEDATA);
}
8.7.161877a_8x16 2mau
/[+===Chuong trinh LED matrix display +
//| Thiet ke: Nguyen Chi Linh - DT8K47 - DHBKHN |
//| MCU: PIC16F877a (16K FLASH ROM, 256B EEPROM) |
//| Cac IC khac: 74154 - demux/decoder 1-0f-16 |

/| 74595 - Ghi dich 8bit |
//+ +
#include <16{877a.h>

#include <def 877a.h>

#device *=16 ADC=8

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

#use delay(clock=20000000)

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

// Dinh nghia cac chan cho ket noi 74595
#define clk RD1 //RD1
#define data RDO //RDO
#define latch RD2 //RD2
#define data_h PORTB // Du lieu hang
#define decode ¢ PORTD // Giai ma cot

// Bo nho dem man hinh hien thi
int8 buff disp[64]; //Bo nho dem cho man hinh LED
int8§ max_char=118;  //SO ky tu hien thi toi da

nt8 time=5; //Bien quy dinh toc do chu chay
intl text_on_rom=0,stop=0;
int8 chon=3;

int8 address;

int8 choose text = 0;

int]l Buffer Screen Full;

int8§ Num_Byte Buffer=0;
#define BUFFER SIZE 32
BYTE sbufferf BUFFER SIZE];
BYTE next in=0;

BYTE next out =0;

int8 doc_eeprom(int8 addr);

void send 64(int32 High Byte,int32 LowByte);
void display();

void copy 2 raml(int8 index_ char);

void copy 2 ram2(int8 index char);

void update eeprom();

void convert bed(int8 x);
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#include <font ascii.c> //File chua bo font ma hoa ky tu ASCII
#include <input.c>
// Chuong trinh phuc vu ngat
#int_rda
void serial_isr() {

int t;

sbuffer[next_in]=getc();

t=next in;

next in=(next in+1) % BUFFER_SIZE;
if(next_in==next out)

next_in=t; // Buffer full !!
}
/] Chuong trinh chinh
void main()
{

int8 i,num_char,ascii_code,k;
#bit update rom = 0x05.5

char const a[119]= " Hello World.LED Matrix PIC16F877A - ULN2803 - 74HC595. Bang
thong tin dien tu. *~*Nguyen Chi Linh-DT8 DAI HOC BKHN"-"";

char const b[119]= " HAPPY NEW YEAR *2006* - CHUC MUNG NAM MOI - Chuc
Mung Nam Moi - Happy new year. linhnc308@yahoo.com 1234567890  ";

char const c[119]=" You like a little flame in my heart. When I see ou, the flame is like up.
Because I love you. Because I LOVE YOU ";

char const d[119]=" Do an mon: Thiet Ke Mach Logic - GVHD: Nguyen Nam Quan. Nhom
sinh vien: Nguyen Chi Linh - Tek Song Leng. Lop Dien Tu8";

char const e[119]= " ABCDEFGHIJKLMNOPQRSTUVWXYZ -
abcdefghijklmnopqrstuvwxyz - 1234567890 - ~@HSYN&F () +E/><?,
linhnc308@yahoo.com ";
char const adc[6] =" ADC=";
/]

TRISA =1,

TRISB = 0; // Thiet lap chan vao ra

TRISD = 0;

TRISE = 0;

PORT B PULLUPS(TRUE);

PORTE = OxFF;

//==Thiet lap ngat ngoai 0
/I enable_interrupts(global);
/I enable_interrupts(int_rda);
/]

setup_adc ports(ANO); //Chon kenh AN4 nhung ko hieu sao can them phan khai bao
setup_adc(ADC_CLOCK INTERNAL);// ben duoi dechon dung kenh AN4 cho no chay

dung

delay ms(10);
//=======HIEN THI TRAI TIM =======
//=======HIEN THI BAN TIN ====—====

for(i=0;1<6;++1)
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write_eeprom(0xf0+i,adc[i]);
for(i=0;1<118;++1)
write_eeprom(i,a[i]);
write _eeprom(0xff,max char); //Luu so ky tu toi da vao ROM

//if(update_rom==1) //Kiem tra cong tac cap nhat du lieu

/I update_eeprom(); //Goi chuong trinh con cap nhat(giao tiep qua cong COM)
hien_thi:

for (i=0;1<=64;i++) // Clear RAM of buff disp

buff disp[i]=0x{f;

//Doanchuong trinh nay se hien thi noi dung ban tin luu trong EEPROM
address = label address(hien_thi);
num_char=0;ascii_code=0;

while(1) {

for (num_char=0;num_char < max_char;++num_char) // Hien thi chu tren man hinh
{
/* if(choose text==0) {choose text=1; goto hien_thi;} // Xem xet viec cap nhat hien thi
if(text_on_rom==0)
{
switch(chon)
{
case 0: j=a[i]-32; break;
case 1: j=b[i]-32; break;
case 2: j=c[i]-32; break;
case 3: j=d[i]-32; break;
case 4: j=e[1]-32; break;
case 5: chon=0; break;
¥
}

else
j=read_eeprom(i)-32;
*/
ascii_code = a[num_char] - 32;
if(ascii_code < 51)
copy_2 raml(ascii_code);
else
{
ascii_code = ascii_code - 51;
copy_2 ram?2(ascii_code);
b

}
// Ket thuc hient hi TEXT

/* k=read_adc();
convert_bed(k);
for(i=0;i<8;++i)  // Hien thi gia tri doc dc tu ADC
{
k = doc_eeprom(0xf0 + 1)-32;
copy_2 raml(k);
b
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/|=========END MAIN

// === CAC CHUONG TRINH CON =====—==—==

/*
void send 8(int8 byte shift) {
int8 1,temp;
#bit MSB = temp.7;
temp = byte_shift;
for(i = 0;1 < 8§; ++1)
{
data = MSB;
clk=1;
shift left(&temp,1,0);
clk=0;
b
// latch=1;  //Chot du lieu
// latch=0;
}
// == Send data to 64 Colum ==
void send_64(int32 ByteH,int32 ByteL) {
int8 1;
int8 Bytesend[8];

Bytesend[7] = Make8(ByteH,3);
Bytesend[6] = Make8(ByteH,2);
Bytesend[5] = Make8(ByteH, 1);
Bytesend[4] = Make8(ByteH,0);
Bytesend[3] = Make8(ByteL,3);
Bytesend[2] = Make8(ByteL,2);
Bytesend[1] = Make8(ByteL,1);
Bytesend[0] = Make8(ByteL,0);

clk = latch = 0;
for(i=7;1>=0 ; --1)

{

send 8(Bytesend[i]);

}

latch=1;  //Chot du lieu
latch=0;

}

*/

void send_64(int32 ByteH,int32 ByteL) {
int8 1;
#bit LSB_bit = ByteH.0;

for(i=0;i < 64 ; ++i)
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{
data = bit_test(ByteH,31); // 1 chu ky xung Clock la ~3.2uS
clk=1;
shift left(&ByteL,4,0);
shift left(&ByteH,4,0);
LSB_bit =bit_test(ByteL,31);
clk=0;
}
latch=1;  //Chot du lieu
latch=0;

}

/] Chuong trinh con hien thi=========
void display() {

int8 count;

int32 Colum L=0,Colum_ H=0;

int8 1;

#bit bit0_ Of ColumH = Colum_H.0;

time =read_adc()/10;  // Viec doc gia tri ADC truoc khi hien thi lam cho viec thay doi
// toc do chu chay linh hoat hon, truc tiep tha doi

for (i=0;i<=time;i++) /IToc do chu chay thay doi boi bien time

{

//Colum L =1; //Bien dem so cot, xem da quet het 16 cot chua
//Colum_H = 0;

bit_set(Colum_L,0);
for(count=64;count>0;count--)
{
send 64(Colum_L,Colum_H);
PORTB = buff disp[count];
shift_left(&Colum_L,4,0);
shift left(&Colum_H,4,0);
bit0_ Of ColumH = bit_test(Colum L,31);
delay us(150);
PORTB = 0xFF;
}
b
}

void copy 2 raml(int8 index char) {
int8 1,j;

for (=0;j<=5;j++)
{
if ((stop==1) && (Buffer_Screen Full==1))
{
display(); // Call display() function, no shift text on screen
b

else

{
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for (i=64;1>0;i--)
buff disp[i]=buff disp[i-1];  // Dich RAM sang trai >> Tao hieu ung chu chay

buff disp[0]= font[index char].b[j]; // Luu ma ascii vao RAM man hinh

Num_Byte Buffer++; // Count Number of byte are loaded to buffer
if ((stop == 1) && (Num_Byte Buffer == 63))
{

Num_Byte Buffer =0;
Buffer Screen Full = 1;
}
else
Buffer Screen Full = 0;

display(); // Goi hien thi

b
}
buff disp[0]=0xft;
}

void copy 2 ram2(int8 index char) {
int8 1,j;

for (=0;j<=5;j++)

{
if ((stop==1) && (Buffer_Screen Full==1))
{
display(); // Call display() function, no shift text on screen
b
else
{

for (i=64;1>0;i--)
buff disp[i]=buff disp[i-1];  // Dich RAM sang trai >> Tao hieu ung chu chay

buff disp[0]= font2[index_char].b[j]; // Luu ma ascii vao RAM man hinh

Num_Byte Buffer++; // Count Number of byte are loaded to buffer
if ((stop == 1) && (Num_Byte Buffer == 63))
{

Num_Byte Buffer =0;
Buffer Screen Full = 1;
}

else
Buffer Screen Full = 0;

display(); // Goi hien thi

b
}
buff disp[0]=0xff; / Them mot khoang trang giua hai ky tu
}
//[=========Update EEPROM

void update eeprom() {
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byte 1,j,addr,max;
char temp;
char string[64];
// Hien thi noi dung cua EEPROM
printf("\r\n256 byte EEPROM of PIC16F88:\r\n"); // Display contents of the first

64
for(i=0; i<=15; ++1) // bytes of the data EEPROM in hex

{
for(j=0; j<=15; ++j)
printf( "%2x ", doc_eeprom( i*16+j ) );
printf("\n\r");
j
// Hien thi noi dung ban tin
1=0;
do
{
temp = doc_eeprom(i);
printf( "%C", temp);
1++;
}+ while (temp != 0xff);
[[~====--- Ket thuc  ------—----
printf("\r\nTong so chu: %2u", doc_eeprom(0xf¥));
printf("\r\n\nCo thay doi ban tin ko(Y/N)? "); temp=getc();//temp = getc();
if (temp =="y' || temp =="Y")
{
printf("\r\nSo chu hien thi moi la: ");
max_char=gethex();
write_eeprom(0xff,max_char);
printf("\r\nDia chi EEPROM can thay doi: ");
addr = gethex();
if (addr >= max_char)
write_eeprom(0xff,addr);
printf("\r\nSo ky tu them vao: ");
max = gethex(); // Tra ve gia tri Hexa
if(max >= max_char)
write_eeprom(0xff,max); // Cap nhat so ky tu
printf("\r\nNew: ");
get_string(string,max+1);
for (i=0;i<max;i++) //bat dau qua trinh ghi vao ROM (cap nhat du lieu moi)
{
write_eeprom(addr,string[i]);
addr=addr+1;
}
text on_rom=1;
}
else
{
printf("Tro ve !");  // Ket thuc viec cap nhat, tro ve hien thi
text on_rom = 0;

}
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j
/1 READ EEPROM

int8 doc_eeprom(int8 addr)
{
EEADR=addr;
RD=1;
return(EEDATA);
}

void convert_bcd(int8 x)

{

int8 temp;

int8 a;
temp=x%10; //chia lay phan du, so hang don vi
write_eeprom(0xf7,temp+0x30); //Cong them 0x30 de tra ve gia tri SCII
a=x/10; //tach hang tram va hang chuc
temp=a%10; //tach so hang chuc
write _eeprom(0xf6,temp+0x30);
temp=x/100;
write _eeprom(0xf5,temp+0x30);

j
9. Pong co

Minh dang thir ctr diéu khién dong co: Khi c6 tin hiéu tir chdn RBO thi dong cé quay, néu dang
quay ma co tin hi¢u ti RBI thi dong co quay ngieoc lai bang thoi gian no da quay xudi, ban
nao coé thé viét cho minh mét vi dy nhw vy bang CCS dwoc ko, cam on nhiéu.

Ban c6 thé ding ngat ngoai dé diéu khién cai dong co cta ban:

9.1. DC Motor

9.1.1. code

#include <16F877A.h>

#device *=16

#device adc=8

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

#use delay(clock=20000000)

--code.C

#include <16f877a.h>

#include <def 877a.h>

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

#use delay(clock=20000000)

#include <lcd lib_4bit.c>

#define PWMEn1 TRISC2
#define PWMEn2 TRISC1
#define INTS PER_SECONDI 19

#define Set value 35
int8 int_countl;
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int16 so_vong,count;
void DispLinel(int8 pos,intl6 POSCNT);
void DispLine2(int8 pos,int16 POSCNT);

#int_rtcc // Ngat Timer 0
void Timer0 isr() // Dem so vong quay dong co
{
count++;
¥
#INT _TIMER1 // Chuong trinh ngat Timer 1
void Timerl11 isr() { // Ham duoc goi khi TImerl1 tran (65535->0)

// Xap xi 19 lan / giay
if(--int_count1==0)
{
int_countl = INTS PER _SECONDI;
so_vong = (count*255 + get timer0())/14;
count = 0;
set_timer0(0);
}
¥

void main() {
int16 value,current;
int] OutOfRange = 0;

TRISD = 0;
TRISB = 0xFO;

led_init();
printf(lcd_putchar,"DC Motor Control");
setup_ccpl(CCP_PWM); // Configure CCP1 as a PWM
/I The cycle time will be (1/clock)*4*t2div*(period+1)
//" In this program clock=20000000 and period=127 (below)
/I For the three possible selections the cycle time is:
/- (1/20000000)*4*2%128 = 51.2 us or 19.5 khz
/- (1/10000000)*4*1*128 = 51.2 us or 19.5 khz
/- (1/10000000)*4*4*128 = 204.8 us or 4.9 khz
/- (1/10000000)*4*16*128= 819.2 us or 1.2 khz
// set frequency
/Isetup_timer 2(T2 DIV _BY 1,31, 1); //78.12KHz
//setup_timer 2(T2 DIV _BY 1,46, 1); //208.3KHz
//setup_timer 2(T2 DIV _BY 1, 255, 1); //19.53KHz value =0..1023
//setup_timer 2(T2 DIV _BY 4,255, 1); //4.5KHz
setup_timer 2(T2 DIV_BY 16, 255, 16); //1.2KHz

//
setup_timer 0 (RTCC DIV _1|RTCC EXT H TO L);
set _timer(0(0);
set_timer1(0);
setup_timer 1(T1_INTERNAL | T1 _DIV_BY 4);
enable_interrupts(INT _RTCC);
enable_interrupts(INT_TIMER1);
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enable_interrupts(GLOBAL);

count = 0;
int_countl = INTS PER SECONDI;

setup adc(adc clock internal);
set_adc_channel( 0 );delay ms(10);

PWMEn1 = 0;
TRISA = OxFF;
TRISC = 0;
RD2=1;

value=1023;

set pwml _duty(value);
current = value;
led_putemd(1);
lcd_putemd(0x80);
Printf(lcd_putchar,"D=");

while( TRUE ) {
DispLinel(2,value);
DispLine2(0,s0_vong);
if (so_vong > Set_value) // Error Point 1 - Down
{
value = value - (so_vong-Set Value);
OutOfRange = 0;
lcd_putemd(0x87);
led_putchar(" ");
}
if (!OutOfRange)
{
if (so_vong < Set_value) // Error Point 2 - Up
value = value + (Set_Value-so_vong);
if (value > 1024)
{
value = 1023;
led_putemd(0x87);
lcd_putchar("E");
OutOfRange = 1;
}
¥

set pwml _duty(value);

}
void DispLinel(int8 pos,intl6 POSCNT)

int8 chuc,donvi;
int32 temp;
temp = ((int32)POSCNT*100)/1023;
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chuc =temp / 10;

donvi = temp % 10;
lcd_putemd(0x80 + pos);
lcd_putchar(chuc + 0x30);
lcd_putchar(donvi + 0x30);
lcd_putchar("%");

j
void DispLine2(int8 pos,intl6 POSCNT)

{
int8 chucnghin,nghin,tram,chuc,donvi;
intl6 temp;
temp = POSCNT;
/I chucnghin = temp / 10000;
/I temp = temp % 10000;
nghin = temp / 1000;
temp = temp % 1000;
tram = temp / 100;
temp = temp % 100;
chuc =temp / 10;
donvi = temp % 10;
led_putemd(0xCO + pos);
//led_putchar(chucnghin + 0x30);
led_putchar(nghin + 0x30);
lcd_putchar(tram + 0x30);
led_putchar(chuc + 0x30);
lcd_putchar(donvi + 0x30);
Printf(lcd_putchar,"V/S");
}
9.1.2. Position_Control
//
// ' The following code uses the C-18 compiler and a PIC18F4331 at 40MHz (Phase lock
looped 10MHz oscillator (PLL))
//' Tt demonstrates TOGGLING PIN 7 OF PORT B AT 25Hz (200Hz WITH 1:8 PRESCALE)
using timerQ

// on the PIC18F4331.

/1

// The following files should be included in the MPLAB project:

/1

// -- Main source code file

/l p18f4331.1kr -- Linker script file

//

/l The following project files are included by the linker script:

//

/ c018i.0 -- C startup code

// clib.lib -- Math and function libraries

/l p18f4331.1ib -- Processor library

//

//

#include <p18f4431.h> // Register definitions
/[#include <p18f452.h> /I Register definitions
Thang8831

http://www.picvietnam.com
-152 -



CCS C for PICI6F877A4 24/06/2008

#include <stdlib.h>

#include <math.h>

#include <string.h>

#include <i2c.h> // 12C library functions
#include <pwm.h> // PWM library functions
#include <adc.h> // ADC library functions
#include <portb.h> // PORTB library function
#include <timers.h> // Timer library functions
#include <usart.h> // USART library functions
#include <delays.h> /* for 'DelaylOKTCYx"  */

//

/I Configuration bits

//
//
//// DO NOT PUT COMMENTS INSIDE ANY PRAGMA
///l Programs the pic configuration registers
#pragma romdata CONFIG
_CONFIG_DECL(_CONFIGIH _DEFAULT & OSC HSPLL 1H,
_CONFIG2L _DEFAULT & BOREN ON 2L &
_PWRTEN_ON 2L,
_CONFIG2H_DEFAULT & WDTEN_OFF 2H,
_CONFIG3L_DEFAULT,
_CONFIG3H_DEFAULT & MCLRE ON 3H,
_CONFIG4L _DEFAULT & LVP OFF 4L & STVREN _OFF 4L,
_CONFIGSL_DEFAULT,
_CONFIG5H_DEFAULT,
_CONFIG6L_DEFAULT,
_CONFIG6H_DEFAULT,
_CONFIG7L_DEFAULT,
_CONFIG7H_DEFAULT);
#pragma romdata

//& BKBUG OFF 4L

//
//Constant Definitions

1/

/[#define TIME 3 /I Array index for segment
delay time

//#define INDEX PORTBbits.RB0 // Input for encoder index pulse
#define TRUE 1

/[#define INPUT1

#define OUTPUT 0

//ENCODER INITIALIZATION POSITION

#define ENCDR _START H O0x7F //b'01111111" ; THIS IS 0X7F
#define ENCDR_START L OxFF

#define ASCII_ NUM_OFFSET 48
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#define BAUD_ 9600 64 // for 40MHz (PLL x 10.00 MHz crystal)
// and set USART BRGH_LOW

#define BAUD 19200 129 // and set USART _BRGH_HIGH

#define BAUD_ 57600 42 // and set USART BRGH_HIGH

// USART BRGH_HIGH and 64, for
9600 baud @ 10MHz (0.16% ERROR IN RATE)
//USART BRGH_LOW
and 64, for 9600 baud @ 40MHz (0.16% ERROR IN RATE)
// USART BRGH_HIGH
and 129, for 19200 baud @ 40MHz
//**  //BRG16_HIGH,
USART BRGH HIGH and 172, for 57,600 baud @ 40MHz (.35% ERROR IN RATE)
// USART BRGH_HIGH
and 42, for 57,600 baud @ 40MHz (.94% ERROR IN RATE)

// DEFINE TIMER INTERRUPT RATE FOR SERVO LOOP, ETC... (e.g. WRITING
ACCELEROMETER DATA TO RS-232)

#define TMRO HIGH BYTE 0xCF //;0xEC ;Load TMRO with the value for 250 Hz
THIS WAS FOR TIMER 1

#define TMRO LOW _BYTE 0x2C //;0x78

// ;set the timer for 0xF63C = 63,036 = 216 - 2,500 steps, since
2,500 x 1/2.576 = 1 milisecond

// ;0xFB1E FOR 2000Hz (FOR 10MHz CRYSTAL /4)

/! ;0xF63C FOR 1000Hz (FOR 10MHz CRYSTAL /4)

// ;0xEC78 FOR 500Hz (FOR 10MHz CRYSTAL /4)

/! ;0xCF2C FOR 200Hz? (FOR 10MHz CRYSTAL /4)

// ;0x9E58 FOR 100Hz (FOR 10MHz CRYSTAL /4)

/! ;0x3CB0 FOR 50Hz (FOR 10MHz CRYSTAL /4) 200hz

// ;0x0BDC for 40 Hz (FOR 10MHz CRYSTAL /4)

/! ;FORMULA IS PERIOD/ TICK _TIME = STEPS, THEN 2”16
- STEPS

/! ;sWHERE TICK TIME IS 1/(CRYSTAL SPEED/4)

// 2716 = 65536
//0x3CBO0 = 15536 FOR 200Hz (FOR 40MHz Clock)
//0xB1EO = 45536 FOR 500Hz (FOR 40MHz Clock)
//0xD8F0 = 55536 FOR 1,000Hz (FOR 40MHz Clock)
//0xF830 = 63536 FOR 5,000Hz (FOR 40MHz Clock)
//0xFC18 = 64536 FOR 10,000Hz (FOR 40MHz Clock)
//0xFE70 = 65136 FOR 10,000Hz (FOR 40MHz Clock)

//
// Defines by Li Jiang
//

#define STEP 90 3396; // 3396 is 90 degree.
#define STEP 80 3019;
#define STEP 70 2641;
#define STEP_60 2264;
#define STEP 50 1887;
#define STEP 40 1509;
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#define STEP 30 1132;
#define STEP 20 755;
#define STEP 10 377;

#define STEP_COUNTS 200;

static int STEP;
// Variable defined by Li

static unsigned int x, x_old,;
static long int error, integError_old,integError, Kp, Ki, Kd; //these should be signed

static long double vel, vel old, control; //these should also be signed
static int xDes;

int Portb_Data;

int Step_Flag = 0;

int Step_Data[80];

int old_control=0;

int Step_Count = 1;
int Torque Flag = 0;
int Torque Control=0;

int STEP_Mount = 0;

int Torque Step = 0;

int STEPS = 0;

//

// Variable declarations
//

unsigned char str[7], charNumber;
unsigned int  result;
// int hundreds, tens, tens, ones, remainder;

unsigned int number, numberl, number2;
int readBuffer = 0;

//unsigned char TRUE = 1;

union

{

struct
{
unsigned Timeout:1; //flag to indicate a TMRO timeout
unsigned None:7;
} Bit;
unsigned char Byte;
} Flags;

//
// Function Prototypes
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/]
void Setup(void); /I Configures peripherals and variables
/I Writes a string from ROM to the USART

void putrsUSARTWill(const rom char *data);

void WritetUSARTWill(char data);

void SendRS232Int(unsigned int data);

void SendRS232Char(char data);

unsigned int simpleAnalog(void);

void PWM 14out(unsigned int result);

void InterruptHandlerHigh (void);
void PID_Init(void);

void PID_Control(void);

void SendRS232NUM(long int);
unsigned int simpleAnalogl(void);

1/

/l Setup() initializes program variables and peripheral registers
//

void Setup(void)

{

EnablePullups(); // Enable PORTB pullups

//SETUP port A for analog input and QUADRATURE ENCODER READ CAPABILITY
TRISA =0b11111011; //0xF8 This is b'11111000" O=output, 1=input

TRISB = OUTPUT; //0;
PORTB =0b11111110;

TRISC = 0b10000000; //; /I O=output, 1=input
// SETUP SO THAT THE RX PIN IS AN INPUT
//
// FROM INTERRUPT CODE FROM MICROCHIP (timer 0 and interrupt settings)
Flags.Byte = 0;
INTCON = 0x20; //=00100000 //disable global and enable TMRO interrupt
INTCON2 = 0x84; //=10000100 //TMRO high priority
RCONDits.IPEN = 1; //enable priority levels

TMROL = TMRO LOW _BYTE; //INITTALIZE timer 0
TMROH = TMRO _HIGH BYTE;  //INITIALIZE timer O

// TOCON = 0x82; // =0b10000010 //set up timer0 - prescaler 1:8

// TOCON = 0b10000001; //=0b10000010 //set up timer0 - prescaler 1:4
TOCON = 0b10001000; //set up timer0 - with no prescaler
INTCONDits.GIEH = 1; //enable interrupts

//for timer 1

// ;FOR CALCULATING INTERGRAL TERM AND VELOCITY TERM (ADD IN

SOMETHING TO READ THE ENCODER TOO

/l bsf  IPRI,TMRIIP ;set Timerl as a high priority interrupt source

// bcf  PIRI,TMRIIF ;clear the Timerl interrupt flag

/! bsf  PIE1,TMRIIE ;enable Timer] interrupts
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// MOVLW b'00110000' ;PRESCALER =1:8

/I TICON = 0b10001000; //set up timer0 - with no prescaler

/ movlw timer1Hi ;reload T1 registers with constant
time count (user defined)

/l movwf TMR1H

// movlw timer1Lo

/l movwf TMRI1L

// bsf  TICON,TMRION ;turn on Timerl

//configure USART (CLOCK DEPENDENT)
/1 baudUSART(BAUD 16 BIT RATE); THIS DOESN'T CURRENTLY WORK
// 0b00001000);
//USE THIS IF WE NEED TO SET BRG16_HIGH FOR BAUD RATE
GENERATOR (SEE p. 224)
//BAUDCTL = BAUDCTL |
//THIS DOESN'T WORK EITHER

//_asm

// MOVLW B'01001010' ; SETTING Baud rate
WITH 16 BIT BRGH and 10MHz crystal

// MOVWF BAUDCTL ;SEEP. 171 IN
DATASHEET

//_endasm

OpenUSART( USART TX INT OFF &
USART RX_INT OFF &
USART ASYNCH MODE &
USART EIGHT BIT &
USART CONT RX &
USART BRGH HIGH,
BAUD 19200 ); /1
USART BRGH_HIGH and 64, for 9600 baud @ 10MHz (0.16% ERROR IN RATE)
// USART BRGH_LOW
and 64, for 9600 baud @ 40MHz (0.16% ERROR IN RATE)
// USART BRGH_HIGH
and 129, for 19200 baud @ 40MHz
//*¥* /I BRG16_HIGH,
USART BRGH HIGH and 172, for 57,600 baud @ 40MHz (.35% ERROR IN RATE)
// USART BRGH_ HIGH
and 42, for 57,600 baud @ 40MHz (.94% ERROR IN RATE)

RCSTA = 0b10010000; //SETTING RECEIVE AND CONTROL
REG (SEE P. 167 IN DATASHEET)
WriteUSART(13); //carriage return //0x41=A, 0x48=H
putrsUSARTWill("PIC18F4331 DC Servomotor");
//putrsUSART(ready);
//SETUP QUADRATURE ENCODER READ CAPABILITY

QEICON = 0x98; // =B'10011000' (seep 171)
// MOVLW B'00000000' // DIGITAL FILTER CONTROL REGISTER
(see p 178)
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DFLTCON = 0x00; //FILTER INPUTS A & B
//INITIALIZE ENCODER COUNT to center of 16-bit range

POSCNTH =ENCDR _START H; // High byte of 16-bit encoder
count

POSCNTL = ENCDR_START L; /I low byte

/I A/D SETUP (ADCON2 CLOCK DEPENDENT)

// can also use OpenADC( ADC _FOSC 32 & ADC RIGHT JUST &
ADC _8ANA OREF, ADC CHO & ADC_INT OFF) //(WON'T WORK FOR PICF4331)
// ADCONO: A/D CONTROL REGISTER 0 (USE TO SAMPLE SINGLY,
SEQUENTIALLY, OR SIMULTANEOUSLY

ADCONO =1; //=B'00000001" ; set up, but don't start conversion
on analog input A0 (see p 181 in datasheet)
//to turn off A/D make LSB low ; SET FOR Fosc/8

conversion time
// ADCON1: A/D CONTROL REGISTER 1 (SET Vref AND A/D CONVERSION BUFFER
OPTIONS (WILL STORE UP TO 4 A/D READINGS IN BUFFER)

ADCONI1 =0; //=B'00000000' (see p 245 in datasheet)  // SET FOR
Fosc/32 conversion time ;right justified

/! use  B'00010000" ; for 4 buffer

LOCATIONS ; (see p 245 in datasheet)
// ADCON2 — A/D CONTROL REGISTER 2 (JUSTIFICATION AND ACQUISITION &
CONVERSION TIMING

ADCON2 =0b10001010; //40MHz right justified, (2 * T_AD) aquisition time,
t osc*32 acquisition time (see p 246 in datasheet)

//=1B'10000001"' //10MHz ; right justified, 0
T_AD aquisition time, t_osc/8 acquisition time (see p 246 in datasheet)

// USE B'10000011" //8MHZ ; right justified, 0
T_AD aquisition time, t_osc/4 acquisition time (see p 246 in datasheet)

//=1B'10000001" //10MHz ; right justified, 0

T_AD aquisition time, t osc/8 acquisition time (see p 246 in datasheet)
// ADCON3: A/D CONTROL REGISTER 3 (INTERRUPTS AND TRIGGER SOURCES)
ADCON3 =0xC0; //=B'11000000' //no interrupts (see p 247 in
datasheet)
/I ADCHS: A/D CHANNEL SELECT REGISTER (FOR PINS WHERE THERE ARE 2
ALTERNATIVES FOR A PARTICULAR ANALOG INPUT PIN)
ADCHS = 0; //SET GROUP PINS FOR ACQUISITION
SEQUENCES(see p 248)
/I ANSELO: ANALOG SELECT REGISTER 0 (SET A PARTICULAR PIN AS ANALOG
INPUT BY MAKING PIN# = 1, ELSE DIG. IN)
ANSELO = 0b00000011; // =1B'00000001"; // SET PIN 0 AS ANALOG, ALL
OTHERS DIGITAL, / SELECT WHICH PINS ARE ANALOG VS. DIGITAL (see p 249)
// can also use  SetChanADC(ADC_CH_0); //to change which channel
is sampled (WON'T WORK FOR PICF4331)
//IANSEL1: ANALOG SELECT REGISTER 1(IF YOU WANT TO USE PIN AN8 FOR
ANALOG IN)
ANSEL1 = 0; /= B'00000000'
// PWM SETUP FOR POWER PWM PINS (PORTS B & D) (LOOSELY CLOCK
DEPENDENT)
// PWM Timer Control register 0 (PTCONO)
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PTCONO = 0;
// PWM Timer Control register 1 (PTCONT1)

PTCONI1 = 0x80; //'=0b10000000
// PWM Control register 0 (PWMCONO)

PWMCONO = 0x6F; //=B'01101111" CONFIGURED FOR PWM PINS 1 AND 3
TO OUTPUT

//B'01011111' to CONFIGURE FOR

ALL PWM PINS TO OUTPUT
/I PWM Control register 1 (PWMCON]1)

PWMCONI = 0;
// PWM Period Registers (PTPERH and PTPERL)

PTPERH = 0x00; //0x03 FOR 12 BIT DUTY CYCLE RESOLUTION, 0xOF FOR
14 BIT

PTPERL = OxFF;
//ENABLE WRITE TO PWM REGISTER
// BSF  pidStat2, pwm_enable
// BSF PORTB, 6 ; INDICATE THAT PWM IS ENABLED BY LIGHTING LED
B6
//DISABLE WRITE TO PWM REGISTER
// BCF pidStat2, pwm_enable
// BCF PORTB, 6 ; INDICATE THAT PWM IS disABLED BY LIGHTING LED
B6

} //end of setup

//
// main()
//

void main(void)

{

// unsigned char str[7];
//int readBuffer = 0;

Setup(); /I Setup
peripherals and software

PID_Init();

while(TRUE)

{

//TOGGLE PIN B7 TO MONITOR LOOP TIME SEE JUST HOW FAST THIS LOOP CAN
COMPLETE

// PORTBDbits.RB7 = ~PORTBbits.RB7;

// Clrwdt(); /I Clear the WDT

//--- READING FROM SERIAL PORT
//Is data available in the read buffer?
//while (DataRdyUSART());
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//

//Read a fixed-length string of characters from the specified USART.

//char inputstr[10];

//getsUSART( inputstr, 5 );

//

//Read a byte (one character) out of the USART receive buffer, including the 9th bit if
enabled.

//int result;

//result = ReadUSARTY();

//result |= (unsigned int)

//WritetUSARTWIlI(55);
if(DataRdyUSART())
{
readBuffer = ReadUSART(); //read ASCII value of key pressed
on keyboard
PORTBDits.RB5 = ~PORTBDbits.RBS; /ltoggle pin 5 if receive
register being read
WriteUSARTWill(readBuffer); //lecho value to RS-232
// if (readBuffer =='2")
// {
// Torque Control += 10;
// }
//
/l if (readBuffer =='x")
// {
/l Torque Control -= 10;
// }
/l if (readBuffer =='c")
// {
/l Torque Control +=1;
// }
//
// if (readBuffer =='v")
// {
// Torque Control -= 1;
// }
//
/l if (readBuffer =='t')
// {
//
// putrsUSARTWill("Torque Step");
// WritetUSARTWill(13);
// Torque Step = 1;
// }
//
/l if (readBuffer =="y")
// {
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/l Torque Step = 0;
// }
if (readBuffer =='k")
{ Torque Flag=1;
if (ree};dBuffer =='T")
{
Torque Flag = 0;
xDes = x;
}
if (readBuffer =='1")
{ STEP_Mount = STEP _10; STEPS =10;
}
if (readBuffer =="2")
{ STEP_Mount = STEP_20; STEPS =20;
}
if (readBuffer =='3")
{ STEP_Mount = STEP 30; STEPS =30;
}
if (readBuffer =='4")
{ STEP_Mount = STEP_40; STEPS =40;
i}f (readBuffer =='5")
{ STEP_Mount = STEP 50; STEPS =50;
i}f (readBuffer =='6")
{ STEP_Mount = STEP_60; STEPS =60;
i}f (readBuffer =='7")
{ STEP_Mount = STEP _70; STEPS =70;
i}f (readBuffer =='8")
{ STEP_Mount = STEP 80; STEPS =80;
i}f (readBuffer =='9")
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{
STEP_Mount = STEP_90; STEPS =90;
j
if (readBuffer =='0")
{
STEP Mount =0; STEPS =0;
j
if (readBuffer =='q")
{
STEP Mount += 38; STEPS +=1;
}
if (readBuffer =='w")
{
STEP_Mount +=75; STEPS +=2;
j
if (readBuffer =='e")
{
STEP_ Mount += 113; STEPS +=3;
}
if (readBuffer =="r')
{
STEP Mount += 151; STEPS +=4;
j
if (readBuffer =='t")
{
STEP Mount += 189 ; STEPS +=5;
j
if (readBuffer =="y")
{
STEP_ Mount += 226; STEPS +=6;
j
if (readBuffer =='u")
{
STEP_ Mount +=264; STEPS +=7;
j
if (readBuffer =="1)
{
STEP_Mount +=302; STEPS +=8;
j
if (readBuffer =='0")
{
STEP Mount += 339; STEPS +=9;
j
if (readBuffer =='s")
{
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putrsUSARTWill("Step");
WriteUSARTWill(13);
xDes = x + STEP_Mount;
STEP = STEP_Mount;

Step Flag =1;
b
if (readBuffer =='b")
{
putrsUSARTWill("Step back");
WriteUSARTWill(13);
xDes = x - STEP;
STEP =0;
Step Flag =1;
b
/l if (readBuffer =='1")
// {
//
// putrsUSARTWill("Step");
// WriteUSARTWill(13);
// xDes = x + STEP_10;
// STEP = STEP_10;
// Step Flag=1;
// }
// if (readBuffer =='2")
// {
//
/l putrsUSARTWill("Step");
// WriteUSARTWiIll(13);
/l xDes = x + STEP_20;
// STEP = STEP_20;
/l Step Flag=1;
// }
/l if (readBuffer =='3")
// {
//
// putrsUSARTWill("Step");
// WriteUSARTWill(13);
// xDes = x + STEP_30;
// STEP = STEP_30;
// Step Flag=1;
// }
// if (readBuffer =='4")
// {

1/
/1
1/
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xDes = x + STEP_40;
STEP = STEP_40;

Step Flag = 1;

}

if (readBuffer =='5")

{
putrsUSARTWill("Step");
WritetUSARTWill(13);
xDes = x + STEP_50;
STEP = STEP_50;
Step Flag = 1;

}

if (readBuffer =='6")

{
putrsUSARTWill("Step");
WritetUSARTWill(13);
xDes = x + STEP_60;
STEP = STEP_60;
Step_Flag = 1;

}

if (readBuffer =='7")

{
putrsUSARTWill("Step");
WritetUSARTWill(13);
xDes = x + STEP_70;
STEP = STEP_70;
Step Flag = 1;

}

if (readBuffer ='8")

{
putrsUSARTWill("Step");
WritetUSARTWill(13);
xDes = x + STEP_80;
STEP = STEP_80;
Step_Flag = 1;

}

if (readBuffer =='9")

{
putrsUSARTWill("Step");
WritetUSARTWill(13);
xDes = x + STEP_90;
STEP = STEP_90;
Step Flag = 1;

}
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// if (readBuffer =='a")

// {

// putrsUSARTWilI("D term: ");
// Kd +=500;

// SendRS232NUM(Kd);

// }

// if (readBuffer =='d")

// {

// putrsUSARTWilI("D term: ");
// Kd -=500;

// SendRS232NUM(Kd);

/l if (readBuffer =='q")

// {

/l putrsUSARTWilI("P term: ");
// Kp +=10;

/l SendRS232NUM(Kp);

// }

/l if (readBuffer =='e")

// {

/l putrsUSARTWilI("P term: ");
// Kp -=10;

/l SendRS232NUM(Kp);

// }

//

// if (readBuffer =='0")

// {

// putrsUSARTWIlI("I term: ");
/l Kp =0;

// SendRS232NUM(Ki);

// }

// if (readBuffer =="p")

// {

// putrsUSARTWIlI("I term: ");
/l Kp =700;

// SendRS232NUM(Ki);

/l if (readBuffer =='z')

// {

/l putrsUSARTWIlI("I term: ");
// Ki +=3;

// SendRS232NUM(Ki);

// }

/l if (readBuffer =='c')

// {

/l putrsUSARTWIlI("I term: ");
// Ki -=3;
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/1
//

1/
/1
1/

SendRS232NUM(Ki);
}
}
if (readBuffer =="'6") {

PORTBbits.RB6 = ~PORTBDbits.RB6;
WriteUSARTWiIll(13); //carriage return //or

WriteUSART(0x0D); //0x41=A //48 =0

//
/1

WriteUSARTWill(54); //send ASCII 54 ='6' to RS-232
}

WriteUSARTWill(13); //carriage return /lor WriteUSART(0x0D);

//0x41=A //48 =0

//SendRS232Int(x);
//WriteUSARTWill(9);
//SendRS232NUM(vel);

1/

//WritetUSARTWill(9);
//SendRS232NUM((int)integError_old);

/

//WriteUSARTWill(9);
//SendRS232NUM(error);

1/

//WritetUSARTWill(9);
//SendRS232NUM(Torque Control);

/

//WritetUSARTWill(9);
//SendRS232NUM((unsigned int)simpleAnalog());

1/

//WritetUSARTWill(9);
//SendRS232NUM((unsigned int)simpleAnalog1());

WriteUSARTWill(9);
SendRS232NUM((unsigned int)STEPS);

WriteUSARTWill(9);
SendRS232NUM((unsigned int)STEP_Mount);

111/
/1

putrsUSART(ready); // put prompt to USART

////this works for getting the 16-bit encoder register value

/1
11/

number = POSCNTH,;
charNumber = POSCNTL;

/l result = POSCNTL + (number << 8); // High byte of 16-bit encoder

count

//

// WriteUSARTWiIll(13); //carriage return /lor WriteUSART(0x0D);
//0x41=A //48 =0

// SendRS232Int(result); // decimal "decode" and send encoder value to RS-232

//

//
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/ll/read and printout analog voltage
// result = simpleAnalog();

// WriteUSARTWIll(9); //tab

// SendRS232Int(result); // decimal "decode" and send encoder value to RS-232
//

// result = result*16; //to turn 10-bit A/D into 14-bit PWM

//

//

//// WRITE OUT TO 14-BIT PWM PIN
// PWM 14out(result);
11 PDCIL = (result & 0xFF); //these are used by Torque control
" PDC1H = ( (result >> 8) & 0x3F ); // bit shift and mask off to most significant bits
//
//lltry to print out binary form number (THIS WORKS!!!)
11 WriteUSARTWIll(9); //tab
" SendRS232Int(0b11111111); // decimal "decode" and send encoder value to RS-232
//
//
//
11/ ultoa(result, str); //convert number "result" to string
I putrsUSARTWill(str);
//
/" DelaylOKTCYx (100); // pause for a moment ( ( ) * 10,000 cycles)
// /Il AT 40MHz, 10,000 cycles = Ims
//
111 PORTB = 0xFF;
/Il DelaylOKTCYx (255); /* pause for a moment (255 * 10,000 cycles) */
//
//
111 PORTB = 0x00;
Delayl0KTCYx (255); /* pause for a moment (255 * 10,000 cycles) */
} //end main while loop

CloseUSART();

} //end of Main()
/]
// putrsUSARTWill()
//' Writes a string of characters in program memory to the USART
//
//special version of putrsUSART that doesn't also output the null byte at the end of the string
void putrsUSARTWill(const rom char *data)
{

do

{ // Transmit a byte

while(BusyUSART());
if(*data != 0) putcUSART(*data); //avoid sending null bit at end of string
} while( *datat+ ); //&& 10

j
void WritetUSARTWill(char data)
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{
/I if(TXSTADbits. TX9) // 9-bit mode?

Il 4

/I TXSTAbits. TX9D =0;  // Set the TX9D bit according to the
/- if(USART Status. TX NINE) // USART Tx 9th bit in status reg
/- TXSTADits. TX9D = 1;

/I3
while( BusyUSARTY() );
TXREG =data;  // Write the data byte to the USART
}
void SendRS232NUM(long int data)
{
char index;
unsigned char outputChar;
int divisor[6] = {10000, 1000, 100, 10, 1, 1};
if (data <0)
{
while(BusyUSARTY());
TXREG ="',
data = -data;
}
for (index = 0; index < 5; index++)
{
outputChar = data/divisor[index] + ASCII NUM_OFFSET;
while( BusyUSART() );
TXREG = outputChar;  // Write the data byte to the USART
/l could have used
WriteUSARTWiIll( outputChar );
data = data%divisor[index];
}
j
void SendRS232Int(unsigned int data)
{
char index;
unsigned char outputChar;
// #define DECIMAL DIGITS 5
/! int tenThousands, thousands, hundreds, tens, tens, ones, remainder, divisor;

// divisor = 10000;

unsigned int  divisor[6] = {10000, 1000, 100, 10, 1, 1};
// int divisor[4] = {100, 10, 1, 1};
/I if(TXSTADbits. TX9) // 9-bit mode?
114
/I TXSTAbits. TX9D =0;  // Set the TX9D bit according to the
/I if(USART _Status. TX NINE) // USART Tx 9th bit in status reg
/I TXSTADits. TX9D = 1;
1}

for (index = 0; index < 5; index++) {

outputChar = data/divisor[index] + ASCII NUM_OFFSET;
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// if( (outputChar != ASCII. NUM_OFFSET) ) {

while( BusyUSARTY() );

TXREG = outputChar;  // Write the data byte to the USART

// could have used
WriteUSARTWill( outputChar );
// }
data = data%divisor[index];
}

} //end of SendRS232int

void SendRS232Char(char data)

{
char index;
unsigned char outputChar;

/! #define DECIMAL DIGITS 3
unsigned char divisor[4] = {100, 10, 1, 1};

/I if(TXSTADbits. TX9) // 9-bit mode?

Il 4

/I TXSTAbits. TX9D =0;  // Set the TX9D bit according to the
/- if(USART Status. TX NINE) // USART Tx 9th bit in status reg
/- TXSTADits. TX9D = 1;

/I3
for (index = 0; index < 3; index++) {
outputChar = data/divisor[index] + ASCII NUM_OFFSET;
// if( (outputChar != ASCII. NUM_OFFSET) ) {
while( BusyUSART() );
TXREG = outputChar;  // Write the data byte to the USART

/l could have used
WriteUSARTWiIll( outputChar );
/! }
data = data%divisor[index];
j
}+ //end of SendRS232Char
// SIMPLE analog DOES AN ANALOG CONVERSION AND PUTS VALUES IN
"BUFFER"
unsigned int simpleAnalog(void)

{
unsigned int  result; // '10-bit A/D value
ADCONO = 0b00000001;
1 SetChanADC(ADC _CH_0); //to change which channel is sampled

/I SetChanADC(1);
ConvertADC(); // start conversion
/I ADCONO = 1;
while( BusyADC() ); // LOOKS FOR END OF CONVERSION
result = ReadADC(); // RESULT OF ANALOG CONVERSION

////this works for getting the 16-bit encoder register value
/! number = POSCNTH,;
/111 charNumber = POSCNTL;
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/l result = POSCNTL + (number << §); // High byte of 16-bit
encoder count

//

// result = (result & 0x03FF); // only 10 LSBs

return(result);

H/-=mmmmm- END OF SIMPLE _ANLG ROUTINE ------
unsigned int simpleAnalogl(void)
{

unsigned int  result; // '10-bit A/D value

ADCONO =0b00000101;
1 SetChanADC(ADC_CH_0); //to change which channel is sampled

/I SetChanADC(1);
ConvertADC(); // start conversion
/I ADCONO = 1;
while( BusyADC() ); // LOOKS FOR END OF CONVERSION
result = ReadADC(); // RESULT OF ANALOG CONVERSION
return(result);

}-mmmme- END OF SIMPLE ANLG ROUTINE ------

void PWM 14out(unsigned int result)
{
// WRITE OUT TO 14-BIT PWM PIN

PDCIL = (result & 0xFF); // masking off the MSByte

PDCIH = ( (result >> 8) & 0x03);//0x3F ); // bit shift to right (MSByte to the
LSByte)

// and mask off to

most significant bits
H/-=mmmmm- END OF PWM14out ROUTINE ------
//
// High priority interrupt vector

#pragma code InterruptVectorHigh = 0x08
void
InterruptVectorHigh (void)
{

_asm

goto InterruptHandlerHigh //jump to interrupt routine

_endasm
}
/]
// High priority interrupt routine
#pragma code
#pragma interrupt InterruptHandlerHigh

void
InterruptHandlerHigh ()
{
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PORTB = (Portb_Data|0b00000001);

if (INTCONDits. TMROIF)
{ //check for TMRO overflow
INTCONDits. TMROIF = 0; //clear interrupt flag
Flags.Bit. Timeout = 1; //indicate timeout

//reset timer
TMROL = TMRO LOW_BYTE; //INITIALIZE timer 0
TMROH = TMRO HIGH BYTE;  //INITIALIZE timer 0
LATBbits. LATB7 = |LATBbits.LATB7; //toggle LED on RBO
PID_Control();
b
PORTB = (Portb_Data&0b11111110);
// Put the controller here:
//PUT OTHER IF STATMENTS AND INTERRUPTS HERE
+ //END OF HIGH PRIORITY INTERRUPT ROUTINE
//_asm
// MOVLW D'49'
// MOVWF TXREG
//_endasm
//lessons learned about serial com (Rs-232)
/l putrsUSART( "Hello, the answer is 0." ); ~ //for some reason, the putrsUSART
command puts a <0> symbol after the string in quotes
/ this is because it prints the NULL at the end of the string
// WriteUSART(46);  //46=. //THIS WORKS //0x41=A, 0x48=H
/l WriteUSART("."); //doesn't work //46=. //0x41=A, 0x48=H
// putcUSART( "."); //doesn't work
11 TXREG = 13; // 'add 48 for 0 (numbers), 65 for upper case "A", 97 for lower
case "a"
//THIS WORKS
//WritetUSARTWIill(13); //carriage return /lor WriteUSART(0x0D);
//0x41=A
//mumber ="'a";
/! number = number + 2;
// TXREG = number; // add 48 for 0 (numbers), 65 for upper case "A", 97 for
lower case "a"
//ITHIS WORKS
/l WriteUSARTWill(13); //carriage return /lor WriteUSART(0x0D);
//0x41=A //48 =0
/l SendRS232Int(result); // "decode" and send encoder value to RS-232
// SendRS232Char(number); // "decode" and send CHAR to RS-232

// WriteUSARTWIll(9); //tab
// SendRS232Int(0b11111111); // decimal "decode" and send encoder value to RS-232
// SYNTAX FOR DELAYS
/" DelaylOKTCYx (100); // pause for a moment ( ( ) * 10,000 cycles)
/I AT 40MHz, 10,000 cycles = Ims
/I DelayIKTCYx (255); /* pause for a moment (255 * 1,000 cycles) */
/l Delay100TCYx(255); /* pause for a moment (255 * 100 cycles) */
// Delayl10TCYx(255); /* pause for a moment (255 * 10 cycles) */
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//static long int x, x_old, error, integError_old, integError, Kp, Ki, Kd; //these should be
signed

//static long int vel, vel old, control; //these should also be signed

//static int xDes;

/l'// controller code

// add/declare variable names and initialize in "setup" if necessary

int counter = 0;

void PID _Init(void)

{

int number;

number = POSCNTH;

x =POSCNTL + (number << 8);
x_old = x;

xDes = x;

error = xDes - x;//0;

vel = 0;

vel old =0;

integError = 0;

integError_old = 0;

control = 0;

Kp =500;

Ki=3;

Kd = -4000;

J

//after initializing encoder to initial position
void PID_Control(void)

{

int number;

//if (Step_Flag ==1)

14

/!

//

/l Step Data[counter] = x;
// counter++;

/!

//

/l if (counter ==80)

// {

/! int 1;

// INTCON =0;

/l for (1 = 0; 1<80; i++)
// {

/! WriteUSARTWillI(13);
// SendRS232Int(Step Data[i]);
/! }

// INTCON = 0x20;
/! }

1}
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// In servo loop
////this works for getting the 16-bit encoder register value

/mumber = POSCNTH;

//WriteUSARTWill(13); //carriage return /lor WriteUSART(0x0D);
//0x41=A //48 =0

//SendRS232Int(number);

/mumber = POSCNTL;

//WriteUSARTWill(9); //carriage return /lor WriteUSART(0x0D);
//0x41=A //48 =0

//SendRS232Int(number);
number = POSCNTH;

x = POSCNTL + (number << 8); // High byte of 16-bit encoder count
if(xDes >= x)
{
error = xDes - X;
b
else
{
error = X - xDes;
error = -error;
}
//if (error==0)
14
/l integError_old=0;
1}
if (Step_Flag ==1)
{
error = (Step_Count/1000.0)*error;
Step_Count++;
if (Step_Count == 1000)
{
Step Flag =0;
Step Count =1;
}
}
/Ivel =x - x_old;
vel = 0;
if(x>x_old)
{
vel =x - x_old,;
b
else if (x <x_old)
{
vel =x old - x;
vel = -vel;
}
//WriteUSARTWill(13); //carriage return /lor WriteUSART(0x0D);
//0x41=A //48 =0
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//WritetUSARTWill(9);
//SendRS232Int(x);

//

//WriteUSARTWill(9);
//SendRS232Int(xDes);

//

//WritetUSARTWill(9);

11/

//
//SendRS232NUM((int)(vel));

vel = 0.80 * vel old + .20 * vel;

if (integError_old+error>99999)
{

b
else if (integError_old+error<-99999)

{

integError = 99999;

integError = -99999;

integError = integError old + error;

}

/*
if (error<3&&error>-3)

{

}

*/

//

//WriteUSARTWill(9);
//SendRS232NUM(error);

control = Kp * error + Kd * vel + Ki * integError;
//control = 0;

integError = 0;

//if(control==0)

//control =10;

//

//WriteUSARTWill(9);
//SendRS232NUM((int)(control));

// scale this to 14 bit value

if (control<0)

{
control = -control;
PORTB=0b11111011;
Portb Data=0bl11111011;
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}

else

{

Portb Data=0bl1111111;
PORTB =0bl1111111;

}

//if (control==0)

14

//control =1;

1}

control = (int)((control/1000000.0)*1023.0);
if (control>600)

{

}
//WriteUSARTWill(9);

//SendRS232NUM(control);

control = 600;

if (Torque Flag ==1)

{
control = 0;
Portb Data=0bl1111111;
PORTB=0bl11111111;

¥

if (Torque Flag ==1 && Torque Step ==1)

{
control = Torque Control;
Portb Data=0bl1111111;
PORTB=0bl11111111;

¥

PWM 14out(control);

//old_control= control;

//PWM_out = control ;//* something; // to get 14-bit value
x_old =x;

vel old = vel;

integError_old = integError;

}

9.1.3. check _encoder

#include <16f876a.h>

#include <def 876a.h>

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

#use delay(clock=20000000)

#include <lcd lib_4bit.c>

#define PWMEn1 TRISC2
#define PWMEn2 TRISC1

#define INTS PER_SECONDI 19
#define Set Speed 45
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#define Set_duty 1023
#define Direction RCO

int8 int_countl;

int16 current_speed,count;
int16 new_speed,old speed;
int16 value;

BYTE next _in, buffer[4];

BYTE state;
#int_rtcc // Ngat Timer 0
void TimerO_isr() // Dem so vong quay dong co
{
count++;
}

s
void DispLinel(int8 pos,intl6 POSCNT);
void DispLine2(int8 pos,int16 POSCNT);
Void Init();

void main() {

Init();
/I Printf("\n\r Nhap gia tri: ");
delay ms(5000);
count = 0;
while( TRUE )
{
new_speed = count*255 + get_timer0Q();
DispLine2(0,new_speed);
¥
}
void init()
{
TRISB = 0x00;
TRISA = OxFF;
TRISC = 0b10000000;
led_init();
lcd_putemd(0x80);
Printf(lcd_putchar,"Encoder..");

setup timer 0 (RTCC DIV _1|RTCC EXT L TO H); // Timer0 is Counter

set_timer(0(0);
enable_interrupts(INT_RTCC);
enable_interrupts(GLOBAL);

delay _ms(500);

setup_ccpl(CCP_PWM); // Configure CCP1 as a PWM
setup_timer 2(T2 DIV_BY 16, 255, 1); /1.2KHz
value=100;
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set pwml _duty(value);
h

void DispLinel(int8 pos,intl6 POSCNT)
{
int8 tram,chuc,donvi;
int32 temp;
temp = ((int32)POSCNT*100)/1023;

tram = temp / 100;
temp = temp % 100;
chuc =temp / 10;
donvi = temp % 10;

lcd_putemd(0x80 + pos);
if (tram == 0) lcd_putchar(" ");
else lcd putchar(tram + 0x30);
lcd_putchar(chuc + 0x30);
led_putchar(donvi + 0x30);
lcd_putchar("%");
j
void DispLine2(int8 pos,intl6 POSCNT)
{
int8 tram,chuc,donvi;
intl6 temp;
temp = POSCNT;
/I chucnghin = temp / 10000;
/I temp = temp % 10000;
/I nghin = temp / 1000;
/I temp = temp % 1000;
tram = temp / 100;
temp = temp % 100;
chuc =temp / 10;
donvi = temp % 10;

led_putemd(0xCO + pos);
//led_putchar(chucnghin + 0x30);
lcd_putchar(tram + 0x30);
led_putchar(chuc + 0x30);
lcd_putchar(donvi + 0x30);

// ' The cycle time will be (1/clock)*4*t2div*(PR2+1)

// In this program clock=20000000 and period=127 (below)
// For the three possible selections the cycle time is:

// (1/20000000)*4*1*256 = 51.2 us or 19.5 khz // 20MHz
// (1/10000000)*4*1*128 = 51.2 us or 19.5 khz // 10MHz
// (1/10000000)*4*4*128 =204.8 us or 4.9 khz // 10Mhz
// (1/10000000)*4*16*128=819.2 us or 1.2 khz // 10MHz
// set frequency

// setup_timer 2(T2 DIV _BY 1,31, 1); //78.12KHz
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// setup_timer 2(T2 DIV _BY 1,46, 1); //208.3KHz

// setup_timer 2(T2 DIV _BY 1,255, 1); //19.53KHz value =0..1023
// setup_timer 2(T2 DIV _BY 4, 255,1); //4.5KHz

// setup_timer 2(T2_DIV_BY_ X, PR2, POSTSCALES);

9.2. DK Step Motor

9.2.1. Code

DKMOTOR h chi khai bao config cho 16F876A thoi.doan cod cho file nay
#include <16F876A.h>

#device adc=8

#FUSES NOWDT //No Watch Dog Timer

#FUSES PUT //Power Up Timer

#FUSES NOPROTECT //Code not protected from reading

#FUSES NODEBUG //No Debug mode for ICD

#FUSES BROWNOUT //Reset when brownout detected

#FUSES NOLVP //Low Voltage Programming on B3(PIC16) or B5(PIC18)
#FUSES NOCPD //No EE protection

#FUSES NOWRT //Program memory not write protected

#use delay(clock=20000000)

9.2.2. Step_motor F877A

#include <161877a.h>

#include <def 877a.h>

#device *=16 ADC=8

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

#use delay(clock=20000000)

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

/[#use 12c(Master,Fast,sda=PIN_C3,scl=PIN_C4)

#include <input.c>
intl mode;
int8 duty cycle,period;

#INT EXT
void ngatngoai()

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

#INT RDA
void ngatrs232()

{

char c;
¢ = getc();
pute(c);

if (c=="h") duty cycle++;
else if (c=="1') duty_cycle--;
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if (duty_cycle > 20) duty cycle=20;
if (duty _cycle < 1) duty cycle=1;
}

void main()

{

// Khoi tao cho ngat ngoai + RS232 nhan byte
enable interrupts (INT EXT);
enable_interrupts(INT RDA);
ext_int_edge(H TO L);
enable interrupts (GLOBAL);

//

TRISD =0;

duty cycle = 2;

Printf("Chuong trinh dieu khien dong co buoc: ");

Printf(" Nhap chu ky:");
period = 3;

while (1)

{

//Dieu khien dong co buoc: DK nua buoc (ULN2803)

if (mode)
{
PortD = 0x60;
delay ms(duty cycle);
PortD = 0x70;
delay ms(duty cycle);
PortD = 0x30;
delay ms(duty cycle);
PortD = 0xBO;
delay ms(duty cycle);
PortD = 0x90;
delay ms(duty cycle);
PortD = 0xDO;
delay ms(duty cycle);
PortD = 0xCO0;
delay ms(duty cycle);
PortD = 0xEO;
delay ms(duty cycle);
}
else
{
PortD = 0xEO;
delay ms(duty cycle);
PortD = 0xCO;
delay ms(duty cycle);
PortD = 0xDO;
delay ms(duty cycle);
PortD = 0x90;
delay ms(duty cycle);
PortD = 0xBO;
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delay ms(duty cycle);
PortD = 0x30;
delay ms(duty cycle);
PortD = 0x70;
delay ms(duty cycle);
PortD = 0x60;
delay ms(duty cycle);

b
h
}
/*
// Dieu khien dong co buoc: DK 1 pha
if (mode)
{
PortD = 0x70;
delay ms(20-duty cycle);
PortD = 0xBO;
delay ms(20-duty cycle);
PortD = 0xDO;
delay ms(20-duty cycle);
PortD = 0xEO;
delay ms(20-duty cycle);
}
else
{
PortD = 0xEO;
delay ms(20-duty cycle);
PortD = 0xDO;
delay ms(20-duty cycle);
PortD = 0xBO;
delay ms(20-duty cycle);
PortD = 0x70;
delay ms(20-duty cycle);
}
//Dieu khien dong co buoc: DK 2 pha (ULN2803)
if (mode)
{
PortD = 0x60;
delay ms(period-duty cycle);
PortD = 0x30;
delay ms(period-duty cycle);
PortD = 0x90;
delay ms(period-duty cycle);
PortD = 0xCO;
delay ms(period-duty cycle);
b

else

{
PortD = 0xCO0;

delay ms(period-duty cycle);
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PortD = 0x90;
delay ms(period-duty cycle);
PortD = 0x60;
delay ms(period-duty cycle);
PortD = 0x30;
delay ms(period-duty cycle);
}
//Dieu khien dong co buoc: DK nua buoc (ULN2803)
if (mode)
{
PortD = 0x60;
delay ms(period-duty cycle);
PortD = 0x70;
delay ms(period-duty cycle);
PortD = 0x30;
delay ms(period-duty cycle);
PortD = 0xBO;
delay ms(period-duty cycle);
PortD = 0x90;
delay ms(period-duty cycle);
PortD = 0xDO;
delay ms(period-duty cycle);
PortD = 0xCO0;
delay ms(period-duty cycle);
PortD = 0xEO;
delay ms(period-duty cycle);
}
else
{
PortD = 0xEO;
delay ms(period-duty cycle);
PortD = 0xCO;
delay ms(period-duty cycle);
PortD = 0xDO;
delay ms(period-duty cycle);
PortD = 0x90;
delay ms(period-duty cycle);
PortD = 0xBO;
delay ms(period-duty cycle);
PortD = 0x30;
delay ms(period-duty cycle);
PortD = 0x70;
delay ms(period-duty cycle);
PortD = 0x60;
delay ms(period-duty cycle);
b
*/
9.2.3. Chwong trinh diéu khién déng co budrc .
Ban phim c6 5 phim:quay thudn,quay ngugc,quay thuan budc nho,quay nguoc budc
nh,stop. Trinh dich CCS.Mong cac ban cho ¥ kién dé cai tién
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#include "C:\Comport\ccs\DKMOTOR.h"
#define stop PIN_CO

#define dkth PIN Cl1

#define dkng PIN_C2

#define hpbl PIN_C3

#define hpb2 PIN_C4

#BYTE trisb =0x86

#BYTE OSCCON=0x8F

#BYTE trisc = 0x87

charab ;

char PeekKey() ;

char GetKey();

void buocl();

void buoc2();

void stp();

void dkthuan();

void dknghich();

void main()

{ //su dung loai 2cuon co chan giua noi B+
setup_adc_ports(NO_ANALOGS);
setup_adc(ADC_OFF);
setup_spi(FALSE);

setup_timer 1(T1_DISABLED);
setup_timer 2(T2 DISABLED,0,1);
setup_comparator(NC_NC NC NC);
trisc=7F;

b=2;

while(1)

{

a=PeekKey();

switch(a)

{

case 0 : stp();

break;

case 1 : dkthuan();

break;

case 2 : dknghich();

break;

case 3 : buocl();

break;

case 4 : buoc2();

break;

case 5 : stp();

break;

h
b
j

//***************

char PeekKey(void)
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{ if(input(stop)==0) return(0);
if(input(dkth)==0) return(1);
if(input(dkng)==0) return(2);
if(input(hpb1)==0) return(3);
if(input(hpb2)==0) return(4);
else return (a); }

// seskeoskeoskeoskoskeskeoskskosk

char GetKey(void)

{ char nKey;
nKey=PeekKey();

// wait for key release

while ((input(stop)==0)||(input(dkth)==0) )
(input(dkng)==0 )||(input(hpb1)==0 )||(input(hpb2)==0) ;
delay ms(10);

return(nKey); }

// sk sk sk sk sfeosk sk skeosko sk skoskok

void dkthuan()

{ output b(8);

delay ms(b);

output b(2);

delay ms(b);

output_b(1);

delay ms(b);

output b(4);

delay ms(b);

output_b(0);

}

[ % kA

void dknghich()
{ output b(4);
delay ms(b);
output_b(1);
delay ms(b);
output_b(8);
delay ms(b);
output b(2);
delay ms(b);
output_b(0);

}

// kst sk seoskoskoskoskok

void stp()

{ output b(0);
delay ms(2);
}

//*******

void buoc1()

{ char i;

for (i=1;i<=15;++1)
dkthuan();

a=0;
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}

[ %k

void buoc2()

{ char i;

for (i=1;1<=15;++1)

dknghich();

a=0;

}

// Thanhphuc email thuyphuc81(@yahoo.com

// Dieu khien moto buoc loai 2 cuon day co chan giua

9.2.4. Piéu khién dong co budc
//
// ' Ten chuong trinh  : Thuc hien vao ra

// Nguoi thuc hien  : linhnc308

// Ngay thuc hien : 1/09/2006

// Phienban : 1.0

// Mo ta phan cung  : Dung PIC16F877A - thach anh 20MHz
//
#include <161877a.h>

#include <def 877a.h>

#device *=16 ADC=10

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

#use delay(clock=20000000)

#CASE

// Dinh nghia ten cac cong ra

#define Relayl RDO

#define Relay2 RDI

#define Relay3 RD2

#define Relay4 RD3

#define Relay5 RD4

#define Relay6 RDS5

#define Relay7 RD6

#define Relay8 RD7

#define Relay9 RC4

#define Relay10 RC5

#define Relayl1 RC6

#define Relayl2 RC7

#define IN1 RAO
#define IN2 RAl
#define IN3 RA2
#define IN4 RA3

#define AllRelayl PORTD // PIN DO : D7
#define AllRelay2 PORTC // PIN C4: C7
#define Step PORTD

#Define Alllnput PORTA
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#define OFF 0
#define ON 1

#define OutEnablel TRISD // Relay Output
#define OutEnable2 TRISC // Relay Output
#define InEnable TRISA // Input

#define StepEnable TRISD // Step Motor

#define PWM_Enable TRISC2 // PWM, PIN C2

void main()

{
int8 duty cycle;

delay ms(250);
// Khoi tao che do vao ra
OutEnablel = 0x00;
OutEnable2 = 0x00;
InEnable = OxFF;
StepEnable = 0x00;
PWM Enable =1; // Khong cho phep xuat PWM

//
/I Test Mode
duty cycle =1;
while (1)
{
//Dieu khien dong co buoc: DK nua buoc (ULN2803)
if (IN1 ==0)
{
Step = 0x1;
delay ms(duty cycle);
Step = 0x3;
delay ms(duty cycle);
Step = 0x2;
delay ms(duty cycle);
Step = 0x6;
delay ms(duty cycle);
Step = 0x4;
delay ms(duty cycle);
Step = Oxc;
delay ms(duty cycle);
Step = 0x8;
delay ms(duty cycle);
Step = 0x9;
delay ms(duty cycle);
b
else if (IN2 == 0)
{
Step = 0x9;
delay ms(duty cycle);
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Step = 0x8;
delay ms(duty cycle);
Step = Oxc;
delay ms(duty cycle);
Step = 0x4;
delay ms(duty cycle);
Step = 0x6;
delay ms(duty cycle);
Step = 0x2;
delay ms(duty cycle);
Step = 0x3;
delay ms(duty cycle);
Step = 0x1;
delay ms(duty cycle);
}
else Step = 0x00;
h
}
/*
// Dieu khien dong co buoc: DK 1 pha
if (mode)
{
Step = 0x70;
delay ms(20-duty cycle);
Step = 0xBO;
delay ms(20-duty cycle);
Step = 0xDO;
delay ms(20-duty cycle);
Step = 0xEO;
delay ms(20-duty cycle);
}
else
{
Step = 0xEO;
delay ms(20-duty cycle);
Step = 0xDO;
delay ms(20-duty cycle);
Step = 0xBO;
delay ms(20-duty cycle);
Step = 0x70;
delay ms(20-duty cycle);
}
//Dieu khien dong co buoc: DK 2 pha (ULN2803)
if (mode)
{
Step = 0x60;
delay ms(period-duty cycle);
Step = 0x30;
delay ms(period-duty cycle);
Step = 0x90;
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b

delay ms(period-duty cycle);

Step = 0xCO0;

delay ms(period-duty cycle);

else

{

}

//Dieu khien dong co buoc: DK nua buoc (ULN2803)

Step = 0xCO0;

delay ms(period-duty cycle);

Step = 0x90;

delay ms(period-duty cycle);

Step = 0x60;

delay ms(period-duty cycle);

Step = 0x30;

delay ms(period-duty cycle);

if (mode)

{

}

Step = 0x60;

delay ms(period-duty cycle);

Step = 0x70;

delay ms(period-duty cycle);

Step = 0x30;

delay ms(period-duty cycle);

Step = 0xBO;

delay ms(period-duty cycle);

Step = 0x90;

delay ms(period-duty cycle);

Step = 0xDO;

delay ms(period-duty cycle);

Step = 0xCO0;

delay ms(period-duty cycle);

Step = 0xEO;

delay ms(period-duty cycle);

else

{

Step = 0xEO;

delay ms(period-duty cycle);

Step = 0xCO0;

delay ms(period-duty cycle);

Step = 0xDO;

delay ms(period-duty cycle);

Step = 0x90;

delay ms(period-duty cycle);

Step = 0xBO;

delay ms(period-duty cycle);

Step = 0x30;

delay ms(period-duty cycle);

Step = 0x70;
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delay ms(period-duty cycle);
Step = 0x60;
delay ms(period-duty cycle);

j
*/

10. Capture
10.1. Code cho CCS

T T

/Il EX_CCPMP.C ////
G

///] This program will show how to use the built in CCP to ////

///l measure a pulse width. ////
/111117

///l Configure the CCS prototype card as follows: ////
/Il Connect a pulse generator to pin 3 (C2) and pin 2 (C1) ////
//ll See additional connections below. ////

/111

//// This example will work with the PCM and PCH compilers. The ////
/1] following conditional compilation lines are used to include a ////
//// valid device for each compiler. Change the device, clock and ////

///l RS232 pins for your hardware if needed. ////

s

/1 (C) Copyright 1996,2003 Custom Computer Services ////

/!l This source code may only be used by licensed users of the CCS ////
/Il C compiler. This source code may only be distributed to other ////
/1 licensed users of the CCS C compiler. No other use, ////

/] reproduction or distribution is permitted without written ////

/] permission. Derivative programs created using this software ////

///] in object code form are not restricted in any way. ////

T T

#if defined( PCM_ )
#include <16F&88.h>

#fuses HS,NOWDT,NOPROTECT,NOLVP

#use delay(clock=20000000)

#use rs232(baud=9600, xmit=PIN_C6, rcv=PIN_C7) // Jumpers: 8§ to 11, 7 to 12

#elif defined( PCH_ )
#include &lt;18F452.h>

#fuses HS,NOWDT,NOPROTECT,NOLVP

#use delay(clock=20000000)

#use rs232(baud=9600, xmit=PIN_C6, rcv=PIN_C7) // Jumpers: 8§ to 11, 7 to 12

#endif
long rise,fall,pulse width;

#int_ccp2
void isr()

{
rise = CCP _1;
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fall = CCP_2;

pulse_width = fall - rise; // CCP_1 is the time the pulse went high
} // CCP_2 is the time the pulse went low
// pulse_width/(clock/4) is the time

// In order for this to work the ISR
// overhead must be less than the
// low time. For this program the
// overhead is 45 instructions. The
// low time must then be at least

/1 9 us.

void main()

{

printf("\n\rHigh time (sampled every second):\n\r");
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); // Start timer 1

enable_interrupts(INT CCP2); // Setup interrupt on falling edge
enable interrupts(GLOBAL);

while(TRUE) {

delay _ms(1000);

printf("\r%]lu us ", pulse_width/5 );

}

}

10.2. Str dung capture newcode
#include <16F877A.h>

#use delay(clock=4000000)

#fuses HS,NOWDT, NOPROTECT

#use rs232(baud=4800,xmit=PIN_C6,rcv=PIN C7)

#bit TMRI1IF 0x0C.0

intl6 CCP1Value;
int16 CCP10ldValue;
BOOLEAN CCPI1Captured;

#int CCP1

CCP1 isr()

{

if(TMRIIF)

{

CCP1Value = CCP_1 +(65535-CCP10ldValue);
CCP10ldValue = CCP_1;

TMRI1IF=0;

}

else
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{
CCP1Value = CCP_1 - CCP10ldValue;

CCP10ldValue = CCP_1;

}
CCP1Captured = TRUE;

}
//
void Init_ccp(void)

{

setup_ccpl(CCP_CAPTURE RE);
setup_timer 1(T1 INTERNAL|T1 DIV _BY 8);
CCP1Value = 0;

CCP10l1dValue = 0;

CCP1Captured = TRUE;
enable_interrupts(INT _CCP1);

enable interrupts(GLOBAL);

}
//
void main()

{

float Freq;

Init_ccp();
printf("Frequence test:\r\n");
while (TRUE) {

if (CCP1Captured) {

/I F=1/T

/I Timer1 prescaler DIV_BY 8§

/I Pic16F877A 4MHz -> 0.000001 * 8 = 1uS * 8
// PIC16£877a 20MHz -> 200nS * 8

Freq = 1.0/((float)CCP1Value*8e-6);

printf("Freq:%f\r\n",Freq);

CCP1Captured = FALSE;

}

}

}

10.3. Capture_ LCD SMHz

#include <16F877A.h>

#include <def 877a.h>

#use delay(clock=20000000)

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

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

#bit TMRI1IF = 0x0C.0

#include <LCD _lib_4bit.c>
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int16 CCP1Value; // Gia tri CCP hien tai

int16 CCP10l1dValue; // Gia tri CCP truoc do
BOOLEAN CCP1Captured;

float Freq;

int8 charl,char2,char3,char4,char5,char6,mode;
int8 count,countl,count2,count3;

#int CCP1

CCP1 _isr()

{

if(TMR1IF)

{

CCP1Value = CCP_1 +(65535-CCP10ldValue);
CCP10ldValue = CCP_1;

TMRI1IF=0;

}

else

{

CCP1Value = CCP_1 - CCP10ldValue;
CCP10ldValue = CCP_1;

}
CCP1Captured = TRUE;

}
/]
#INT TIMERO
Timer0_isr()

{

}
1/

void Init_ccp(void)

{

setup_ccpl(CCP_CAPTURE RE);

setup_timer O(RTCC _EXT L TO H|RTCC DIV _64);
setup_timer 1(T1 INTERNAL|T1 DIV _BY 8);
set_timer0(0);

CCP1Value = 0;

CCP10l1dValue = 0;

CCP1Captured = TRUE;

enable interrupts(INT CCP1);

//lenable_interrupts(INT TIMER1);

enable interrupts(GLOBAL);

j
//
void Convert CCPI1()

{

int32 temp;

/[Freq = (1.0/((float)CCP1Value*2e-7)); // For Time Div_1
Freq = (1.0/((float)CCP1Value*16e-7)); //For Time Div_8
if (Freq >= 1000 )

{

mode = 1;
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}

else

temp = freq;

charl = (temp / 100000) + 0x30;
temp = temp % 100000;
char2 = (temp / 10000) + 0x30;
temp = (temp % 10000);

char3 = (temp / 1000) + 0x30;
temp = (temp % 1000);

char4 = (temp / 100) + 0x30;
temp = temp % 100;

char5= (temp/10 ) + 0x30;
char6 = (temp % 10) + 0x30;
goto exit;

if (Freq >= 1000000 )

{

else

exit:
temp = 0;

}

1/

mode = 2;

temp = freq;

charl = (temp / 100000) + 0x30;
temp = temp % 100000;
char2 = (temp / 10000) + 0x30;
temp = (temp % 10000);

char3 = (temp / 1000) + 0x30;
temp = (temp % 1000);

char4 = (temp / 100) + 0x30;
temp = temp % 100;

char5= (temp/10 ) + 0x30;
char6 = (temp % 10) + 0x30;
goto exit;

mode = 0;

temp = (int32)(freq * 1000);
charl = (temp / 100000) + 0x30;
temp = temp % 100000;
char2 = (temp / 10000) + 0x30;
temp = (temp % 10000);

char3 = (temp / 1000) + 0x30;
temp = (temp % 1000);

char4 = (temp / 100) + 0x30;
temp = temp % 100;

char5= (temp/10 ) + 0x30;
char6 = (temp % 10) + 0x30;
goto exit;
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void convert_timerQ_value()
{
count = get _timer0();
countl = count/100 + 0x30;
count = count%100;
count2 = count/10 + 0x30;
count3 = count%10 + 0x30;
}
/]
void main()
{
TRISB = 0; //F=1/T
Init_ccp(); // Timerl prescaler DIV_BY 1
LCD _init(); // PIC16£877a 20MHz -> 0.0000002 = 200nS
//printf("Frequence test:\r\n"); // Pic16F877A 4MHz -> 0.000001 = 1uS
LCD_putemd(0xCO0);
Printf(LCD_putchar,"Counter =");
LCD_putemd(0x80);
Printf(LCD_putchar,"Freq =");

while (TRUE)

{
if (CCP1Captured)

{
Convert CCP1();
LCD_putemd(0x87);
if (charl != 0x30) LCD_putchar(charl);
if (((charl !=0x30) && (char2 == 0x30)) || (char2 != 0))
LCD_putchar(char2);
LCD_putchar(char3);
LCD_putchar(".");
LCD_putchar(char4);
LCD_putchar(chard);
switch (mode)
{
case 0: {LCD_putchar(char6);lcd putcmd(0x8F);Printf(LCD_putchar," Hz");} break;
case 1: {LCD putchar(char6);lcd putcmd(0x8F);Printf(LCD_putchar,"KHz");} break;
case 2: {LCD_putchar(char6);lcd putcmd(0x8F);Printf(LCD_putchar,"MHz");}
break;
b
printf("Freq:%f\r\n",Freq);
CCPI1Captured = FALSE;
j
convert_timer0_value();
LCD_putcmd(0xCa);
LCD_putchar(countl);
LCD_putchar(count2);
LCD_putchar(count3);

}
j

Thang8831
http://www.picvietnam.com
-193 -



CCS C for PICI6F877A4 24/06/2008

10.4. Str dung capture LCD

#include <16F877A.h>

#include <def 877a.h>

#use delay(clock=20000000)

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

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

#bit TMRI1IF = 0x0C.0
#include <LCD _lib_4bit.c>

int16 CCP1Value; // Gia tri CCP hien tai
int16 CCP10ldValue; // Gia tri CCP truoc do
BOOLEAN CCPI1Captured;

float Freq;

int8 charl,char2,char3,char4,char5,char6;

#int CCP1

CCP1 _isr()

{

if(TMRIIF)

{

CCP1Value = CCP_1 +(65535-CCP10ldValue);
CCP10ldValue = CCP_1;

TMRI1IF=0;

}

else

{

CCP1Value = CCP_1 - CCP10ldValue;
CCP10ldValue = CCP_1;

}
CCP1Captured = TRUE;

}
/]
#INT TIMERI
Timerl isr()

{

IF (RBO==1) RB0=0;
Else RB0=1;

J
/]
void Init_ccp(void)

{

setup_ccpl(CCP_CAPTURE RE);

setup timer 1(T1 INTERNAL|T1 DIV_BY 8);
CCP1Value = 0;

CCP10IdValue = 0;

CCP1Captured = TRUE;

enable interrupts(INT CCP1);
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//lenable_interrupts(INT TIMER1);
enable interrupts(GLOBAL);

}
//
void Convert CCP1()

{

long temp;

int8 temp?2;

Freq = 1.0/((float)CCP1Value*1.6e-6);
temp = (long)freq;

charl = ((temp / 100) + 0x30);

temp2 = (temp % 100);

char2 = ((temp2 / 10) + 0x30);

char3 = ((temp2 % 10) + 0x30);

}
//
void main()

{

TRISB = 0;

Init_cep();

LCD _init();

printf("Frequence test:\r\n");

while (TRUE) {

if (CCP1Captured) {

//F=1/T

// Timer] prescaler DIV_BY 8

// Pic16F877A 4MHz -> 0.000001 * 8 = 1uS * 8
// PIC16£f877a 20MHz -> 0.0000002 * 8
Convert CCP1();

LCD_putcmd(0x80);

Printf(LCD_putchar,"Freq =");
LCD_putchar(charl);

LCD_putchar(char2);

LCD_putchar(char3);

Printf(LCD_putchar," Hz");

printf("Freq:%f\r\n",Freq);

CCPI1Captured = FALSE;

h

}

j

10.5. Str dung capture

#include <16F877A.h>

#use delay(clock=4000000)

#fuses HS,NOWDT, NOPROTECT

/M#use 1s232(baud=9600,xmit=PIN_C6,rcv=PIN_C7)
#use rs232(baud=9600,parity=N,xmit=PIN_C6,rcv=PIN _C7,bits=9,errors)

intl6 CCP1Value;
int16 CCP10ldValue;
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BOOLEAN CCP1Captured;

#int CCP1 // Ngat do CCCP1 xay ra, thuc hien lenh...
CCP1 _isr()

{

CCP1Value = CCP_1 - CCP10ldValue;
CCP10ldValue = CCP_1;

CCP1Captured = TRUE;

j
//
void Init_ccp(void) //Khoi tao chuc nang CCCP
{

setup_ccpl(CCP_CAPTURE RE);

setup timer 1(T1 INTERNAL|T1 DIV _BY 8);
CCP1Value = 0;

CCP10l1dValue = 0;

CCP1Captured = TRUE;

enable interrupts(INT _CCP1);
enable_interrupts(GLOBAL);

}
/]
void main()

{

float Freq;

Init_ccp();

printf("Frequence test:\r\n");

while (TRUE) {

if (CCP1Captured) {

//F=1/T

// Timer] prescaler DIV_BY 8

/I Pic16F876 4Mz -> 0.000001 * 8
Freq = 1.0/((float)CCP1Value*8e-6);
printf("Freq:%f\r\n",Freq);
CCPI1Captured = FALSE;

b
h
}

11. SPI

// SPI MICROWIRE INTERFACE HANDLER

// COPYRIGHT PROPERTY OF ALPHADATA DESIGNS LIMITED (c) 1999
/I published by permission of Alphadata designs on

/I Hi-Tech C website, http://www.workingtex.com/htpic. Thanks!

/I P4/0 : OUTPUT : DATA OUT

// P4/1 : OUTPUT : CLOCK

/" P4/2 : OUTPUT : CHIP SELECT ATOD

// P4/3 : OUTPUT : CHIP SELECT DTOA

// P4/7 : INPUT : DATA IN

/
/]
// Version History
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//
// Issue 1.0 : 21/12/1999 : First Officially Released
//

#include "h8genlib.h"
#include "ioh8314.h"

extern byte p4dr;

// Select device
void spi_dac_select(void)
{
p4dr =p4dr & 0b11110111;
P4DR = p4dr;
¥
// Deselect device
void spi_dac_deselect(void)
{
p4dr = p4dr | 0b00001000;
P4DR = p4dr;
¥
// Select device
void spi_adc_select(void)
{
p4dr =p4dr & 0b11111011;
P4DR = p4dr;
¥
// Deselect device
void spi_adc_deselect(void)
{
p4dr = p4dr | 0b00000100;
P4DR = p4dr;
¥
/I Set clock high
void spi_hiclock(void)

{
p4dr = p4dr | 0b00000010;

P4DR = p4dr;

j

/I Set clock low

void spi_loclock(void)

{
p4dr =p4dr & 0b11111101;
P4DR = p4dr;

j

// Set Data high

void spi_hidata(void)

{
p4dr = p4dr | 0b00000001;
P4DR = p4dr;
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}
// Set data low

void spi_lodata(void)

{
p4dr =p4dr & Ob11111110;
P4DR = p4dr;

}

// end

12. Cac chuan giao tiép
12.1. Chuan giao tiép 12C
-So db:

FICIEFETIA

GHD

e=  Cig '|'."
i -

-Minh dung I€nh 12C trong CCS c6 hiéu qua ko ?!

Vi minh dang viét thir I2C. Thiy chwong trinh mau(EX_Slave) trong CCS C mé phong bd
nhé ngodi 24xx chuin, nén nap chay thtr thiy: viét tr Master (Ctr Mater ldy vi du:
EX_EXTEE) it nhit 13 4 lan méi dugc, con doc thi lai ko dwoc. Xem tai liéu thi thdy c6 rat
nhiéu bit biy tinh hudng 12C, nhung cac 1énh vé I2C trong CCS thi don gian va it. Vay, c6
van dé gi khong.

Code:

#include <16F876A.h>

#fuses XT,NOWDT, NOPROTECT, NOLVP

#use delay(clock=4000000)

#use rs232 (baud=9600, xmit=PIN C6, rcv=PIN C7) // Jumpers: 8 to 11, 7 to
12

« BN
¢

#use i2c (SLAVE, SDA=PIN C4, SCL=PIN C3, address=0xal)

typedef enum {NOTHING, CONTROL_ READ,

ADDRESS READ, READ_COMMAND_READ} IZC_STATE;
IZCisTATE fState;
BYTE address, buffer[0x10];
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#INT SSP
void ssp interupt ()

{

BYTE incoming;

if (i2c _poll() == FALSE) {
if (fState == ADDRESS READ) { //i2c poll() returns false on the
i2c write (bufferladdress]);//interupt receiving the second
fState = NOTHING; //command byte for random read
operation
}
}
else {
incoming = i2c_read();
if (fState == NOTHING) {

fState = CONTROL READ;

}

else if (fState == CONTROL READ) {
address = incoming;
fState = ADDRESS READ;

}

else if (fState == ADDRESS READ) ({
buffer[address] = incoming;
fState = NOTHING;

}
}

void main ()

{

int 1i;

fState = NOTHING;

address = 0x00;

for (i=0;i<0x10;i++)
buffer[i] = 0x00;

enable interrupts (GLOBAL) ;

enable interrupts (INT_SSP);

while (TRUE) {}

Ha vira thir chtr I2¢: Master 16F877A, Slave 16F876A, cung giao tiép PC dé kiém tra dir
liéu doc va viét ciia Master va Slave> Théy rat tt ! 12C hay thiét! Nhiém vu bay gio minh chi
tao giao thirc dit liéu, con chtr service plug&play slave thi thay hoi kho! Nhung monh cb gan
viét thir. Cam on Hoanf, moi nguoi rat nhiéu !!

Code:

KKK AR KR AR KR AR A AR A AR AR A A AR AR A AR A A AR A AR A ARk AR AR Ak kK

Chtr Master, minh thay d6i chut it tu chtr midu EX EXTEE.
l.chi lién két 2401.c (thay vi dia chi mdc dinh 1la 0xa0,
minh thay la 0x10).
2. Van truyén lénh tu PC
LR e I I b b b I b e e I b b b I b b e b b b b b b b S e I b b b b I b I I b b b b b e
#include <16F877A.h>
#fuses XT,NOWDT, NOPROTECT, NOLVP
#use delay(clock=4000000)
#use rs232(baud=9600, xmit=PIN C6, rcv=PIN C7)
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#include <input.c>
#include <2401.c>

void main () {

BYTE value, cmd;
EEPROM ADDRESS address;

init ext eeprom();

do {
do {
printf ("\r\nRead or Write: ");
cmd=getc () ;
cmd=toupper (cmd) ;
putc (cmd) ;
} while ( (cmd!='R') && (cmd!='W")
printf ("\n\rLocation: ");

address = gethexl (),
if (cmd=='R")

)7

printf ("\r\nvValue: %X\r\n",READ EXT EEPROM( address ) );
if (cmd=="W") {

printf ("\r\nNew value: ");

value = gethex();

printf ("\n\r");

WRITE EXT EEPROM( address, value );

}
} while (TRUE);

}
Code:

R e I b b b ab Sh S S e b b b b ab db db i 2 b b b b Ib db S I 2 2 b b b Sh Sb I S b b b b (i 4

Chtr Slave, thi cé6 thay dbéi chut it tu chtr miu EX Slave:
1. gidm sat 3 & nhd trén PC
2. khai bdo dia chi la 0x10.

KKK AR KA AR A A KR A AR AR A A A A AR A AR A AR A AN A AN A A A A XA A XA XXk

#include <16F876A.h>
#fuses XT,NOWDT,NOPROTECT, NOLVP
#use delay(clock=4000000)

#use rs232(baud=9600, xmit=PIN C6,

rcv=PIN C7)

#use i2c (SLAVE, SDA=PIN C4, SCL=PIN C3,

BYTE address, buffer[0x10];

#INT SSP
void ssp_interupt ()

{

BYTE incoming, state;
state = i2c _isr state();

if (state < 0x80)
{

incoming = i2c_rea
if (state == 1)
address
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address = incoming;
if (state == 2) //Second received byte is data
buffer[address] = incoming;
}
if (state == 0x80) //Master is requesting data

{
i2c_write (buffer[address]);
}
}
void main ()
{
enable interrupts (GLOBAL) ;
enable interrupts (INT_ SSP);

while (TRUE) {

printf ("\r\nvValueO: %X\r\n",buffer[0]);
delay ms(1000);
printf ("\r\nvValuel: $X\r\n",buffer[1]);
delay ms(1000);
printf ("\r\nValue2: %X\r\n",buffer[2]);
delay ms (1000) ;
printf ("\r\nvValue3: %X\r\n",buffer[3]);
delay ms(1000);

}

}

Minh méi viét dwoc chwong trinh giao tiép 12C don gian ding cic ham ciia CCS.
Moi cac ban xem va cho nhan xét

Master: truyén dit liéu cho Slave. Mdi lan truyén 1 byte.

Code:

#include <16F877A.H>
#fuses XT,NOWDT, NOPROTECT, NOLVP
#use Delay (Clock=4000000)

#define SLAVE ADDRESS 0x10
#use i2c(master, sda=PIN C4, scl=PIN C3)

void write I2C(int8 a)

{
i2c_start();
i2c_write (SLAVE ADDRESS) ;
i2c_write(a);
i2c_stop();

}

void main ()

{

int8 wvalue;

value = 0;

while (1) {
write I2C(value);
value++;
delay ms(100);

Slave thi chi tién hanh kiém tra c6 phai Master truyén hay k6. Néu truyén thi nhan byte dir
liéu va hién thi Ién port B:
Thang8831
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Code:

#include <16F877A.H>
#fuses XT,NOWDT,NOPROTECT,NOLVP

#use delay(Clock=4000000)
#use 12c(SLAVE, SDA=PIN C4, SCL=PIN C3, address=0x10)

int8 wvalue;

#INT SSP

void i2c _isr()

{
int8 state;
int8 address;

state = i2c _isr state();
if (state == 0)
address = i2c_read();
else if(state < 0x80)
value = i2c_read();

}

void main ()

{
enable interrupts (GLOBAL) ;
enable interrupts (INT_ SSP);

set tris b (0x00);
while (1) {
output b(value) ;
}
}

Minh gdp truc trc khi doc dit li¢u tir Slave ve.

Day la doan code st dung cho 2 con PIC 18F877A.

Master: Yéu cau Slave nhan dir liéu lién tuc (cach nhau 500ms) va no sé hién thi gia tri nhan
dugc 1én Port_b. Dung leds dé quan sat.

Code:

#include <16F877A.H>
#fuses XT,NOWDT,NOPROTECT, NOLVP
#use Delay (Clock=4000000)

#define SLAVE ADDRESS 0x10
#use i2c(master, sda=PIN C4, scl=PIN C3)

int8 read I2C()
{

int8 wvalue;

i2c_start();
i2c write (SLAVE ADDRESS + 1);
value = i2c_read();
i2c_stop():;
return value;

}

void main ()

{

int8 wvalue;
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set tris b (0x00);

while (1) {
value = read I2C();
output b (value) ;
delay ms(500);

}

Slave: Truyén dit liéu cho master va mdi 1an truyén thi gia tri can truyén ting 1én 1 don vi.
Code:

#include <16F877A.H>
#fuses XT,NOWDT,NOPROTECT, NOLVP

#use delay(Clock=4000000)
#use i2c (SLAVE, SDA=PIN C4, SCL=PIN C3, address=0x10)

int8 value = 0x01;

#INT sSSP
void i2c_isr()
{
int8 state;
int8 address;
state = i2c _isr state();
if (state >= 0x80) {
i2c_write(value);
value++;
}
}
void main ()
{
enable interrupts (GLOBAL) ;
enable interrupts (INT_SSP);

set tris b (0x00);
while (1) {
output b(value) ;
}
}

Theo Ha nghi, & Master, khi minh doc ciing phai chd xung ACK tir Slave thi chtr ko bi rdi.
Ban thir thém mot chtr con cho Bus trong <2401.c>:

Code:

//**************Code thém Vao*********************

BOOLEAN ext eeprom ready ()
{
intl ack;
i2c_start();
ack = i2c _write (SLAVE ADDRESS);
i2c_stop();
return !ack;

}

//*~k***~k~k**~k~k**~k~k***~k~k~k*************************

int8 read I2C()
{

int8 wvalue;
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while (!ext eeprom ready()); // code thém vao
i2c_start();
i2c_write (SLAVE ADDRESS + 1);
value = i2c_read();
i2c_stop():;
return (value);
}
void main ()

{

int8 wvalue;

value = 0x00;
set tris b (0x00);

while (1) {

value = read I2C();
output b(value) ;
delay ms(500);

}

12.1.1. Master_Slave
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12.1.1.1. I2Cmaster
//**************************************************************************
// Day la chuong trinh vi du su dung truyen thong 12C

// This program is a sample of I2C comunication.

//This 1s master mode

//This include next funtions:

/l 1. Send ASCII code periodically to slave

/ 2. Display send data on LCD display

// Hanot: 12/5/2007

//Writer: Nguyen Khac Hieu

/luser: all of my friends and students etc...

/ sk sk sk st ske sk sk sk sk st ske sk sk sk sk st sk ske sk sk st sk sk sk sk sk st sk sk sk sk sk st sk ske sk sk st sl sk sk sk sk st sk sk sk st sk st sk sk sk skeoste st sk sk skeoskeosteoskeoske sk skeoskeoskeoske sk skeskesksk sk
#include <16F84A.h>

#tuses NOWDT,PUT,HS,NOPROTECT

#use delay(clock=4000000)

#byte PORTA=5

#byte PORTB=6

// Khai bao LCD

#define rs PIN A2

#define rw PIN_Al

#define stb PIN_ A0

#byte db = 6 // khai bao ¢c’ng D cho LCD

#define Amode 0x0

#define Bmode 0x0F

#include <lcdl lib.c>
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#use 12C(master, sda=PIN_A4, scI=PIN_A3)
// Chuong trinh chinh
void khoitao();
void main(void)
{ . .o .
int asci,i;
set_tris_b(Bmode);
set_tris_a(Amode);
led_init();
lcd_clear();
lcd_data("Start 12C test");
delay ms(3000);

while(1)
{
asci=0x30;
lcd_clear();
do{
12¢_start();
12¢_write(0xa0);
for(i=1;1<=8;++1){
12c_write(asci);
lcd_data(asci);
asci=asci+1;
delay us(100);
j
i2¢_stop();
delay _ms(1000);
twhile(asci<OxFE);
}
h
12.1.1.2. I2Cslave

ﬁ**************************************************************************

// This program is a sample of [2C comunication.

//This is slave mode

//This include next funtions:

// 1. Receive data from 12C master CPU

/l 2. Display received data on LCD display
// Hanoi: 12/5/2007

//Writer: Nguyen Khac Hieu

/luser: all of my friends, my students etc...
U**************************************************************************
#include <16F877A.h>

#fuses NOWDT,PUT,HS,NOPROTECT

#use delay(clock=4000000)

// Khai bao LCD

#define rs PIN_A2

#define rw PIN Al

#define stb PIN_A0

#byte db=0x08
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#define Amode 0x00
#define Dmode OxOF
#include <led2_lib.c>
#use 12C(slave, sda=PIN_C4, scI=PIN_C3, address=0xa0, NOFORCE SW)
// Chuong trinh chinh
void khoitao();
void main(void)
{
int indata;
set_tris_d(Dmode);
set_tris_a(Amode);
// set_tris_c(0x99);
led_init();
lcd_clear();
lcd_data("Start 12C test");
delay ms(2000);
led_clear();

while(1)
{
if(i2c_poll()){
indata=i2c_read();
lcd_data(indata);
j
}

}

12.1.2. ledl_lib
T T
/I LCD control Library

// functions are below

/I led init()-------- initialize
/I lcd_ready()------- busy check
/I led cmd(cmd)------ send command

// lcd_data(string)-- display string
/I lcd_clear() ------ clear display
s
/111111177 1ed ready check function
int led_ready(){
int high,low;
set_tris_b(Bmode | 0xF0); //upper is input
output low(rs);

output_high(rw); //read mode
output_high(stb);
high= PORTB& 0xFO; //input upper

output_low(stb);

output high(stb);

low=PORTB & 0xFO; //input lower
output_low(stb);

set_tris_b(Bmode);
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return(high | (low>>4)); //end check

}
/111111171 1cd display data function

void led_data(int asci){

PORTB = asci; //set upper data
output_low(rw); //set write

output high(rs); //set rs high
output_high(stb); //strobe

output_low(stb);
asci=asci<<4;
PORTB = asci; //set lower data
output_high(stb); //strobe
output low(stb);
while(bit test(lcd ready(),7));
}
/111111111 led command out function
void cmdout(int cmd){

PORTB = cmd,; //set upper data
output_low(rw); //set write
output_low(rs); //set rs low
output_high(stb); //strobe

output_low(stb);
cmd=cmd<<4;

PORTB = cmd; //set lower data
output_high(stb); //strobe
output_low(stb);
}
void led cmd(int cmd){
cmdout(cmd);
while(bit_test(lcd ready(),7)); //end check
}

/111111771 1cd display clear function
void lcd_clear(){
led emd(1); //nitialize command
}
/111111 1ed initialize function
void lcd_incmd(int cmd){

PORTB = cmd; //mode command
output_low(rw); //set write
output_low(rs); //set rs low

output high(stb); //strobe

output low(stb);
delay us(100);

}

void led init(){
delay ms(15);
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lcd_incmd(0x30); //8bit mode set

delay ms(5);

led_incmd(0x30); //8bit mode set

delay ms(1);

lcd_inemd(0x30); //8bit mode set

lcd _incmd(0x20); //4bit mode set

led cmd(0x2E); //DL=0 4bit mode

led cmd(0x08); //disolay off C=D=B=0
lcd_cmd(0x0D); //display on C=D=1 B=0
led cmd(0x06); /lentry I/D=1 S=0

}

12.1.3. Icd2_lib
T
/I LCD control Library

// functions are below

/I led_init()-------- initialize
/I led ready()------- busy check
/l led_cmd(cmd)------ send command

/I lcd_data(string)-- display string
/I led clear() ------ clear display
T
/1111111111 1ed ready check function
int led ready(){
int high,low;
set_tris_d(Dmode | 0xF0); //upper is input ------------
output_low(rs);

output_high(rw); //read mode
output_high(stb);
high=db & 0xFO0; //input upper

output low(stb);
output_high(stb);
low=db & 0xFO0; //input lower
output low(stb);
set_tris_d(Dmode);//
return(high | (low>>4));  //end check
}
/111117711 1ed display data function
void led_data(int asci){

db = asci; //set upper data
output_low(rw); //set write
output_high(rs); //set s high
output_high(stb); //strobe

output low(stb);
asci=asci<<4;
db = asci; //set lower data
output_high(stb); //strobe
output low(stb);
while(bit_test(lcd ready(),7));
h
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/11111111 1ed command out function
void cmdout(int cmd){

db = cmd; //set upper data
output_low(rw); //set write
output low(rs); //set s low
output_high(stb); //strobe

output low(stb);
cmd=cmd<<4;

db = cmd; //set lower data
output_high(stb); //strobe
output low(stb);

h

void led _cmd(int cmd){
cmdout(cmd);

while(bit_test(lcd ready(),7)); //end check

}
/111171111 1cd display clear function

void lcd_clear(){

led_cmd(1); //initialize command

}
/1111111 1cd initialize function

void lcd_inemd(int cmd){

db = cmd; //mode command
output_low(rw); //set write
output low(rs); //set s low
output_high(stb); //strobe

output low(stb);
delay us(100);

j

void led_init(){
delay ms(15);

led_incmd(0x30); //8bit mode set
delay _ms(5);
led_incmd(0x30); //8bit mode set
delay ms(1);
led_incmd(0x30); //8bit mode set
lcd_incmd(0x20); //4bit mode set

lcd_cmd(0x2E);
lcd_cmd(0x08);
lcd_cmd(0x0D);
lcd_cmd(0x06);
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12.2. Giao tiép RS232

Serial Port - 1ap trinh giao tlep néi tlep

T61 xin copy tat ca cac bai cua t6i vao box nay dé cho tong quat hon gi6i thiéu vé giao
t1ep nbi tiép qua Serial Port nhu RS-232, RS-485. Hi vong la cho cac ban co kién thirc day du
vé lap trinh nbi tiép néi chung va qua RS232, RS-485 ndi riéng.

Gidi thiéu giao tiép cf)ng com - chapterl

Téi xin gidi thiéu cho cac ban chi tiét cac thong tin, cach 1ap trinh truyén thong nbi tiép
ding chuin RS-232 va RS-485.

C6 thé c6 nhiéu ban da biét roi hodc 1a chua biét nhung t6i mong rang s& bd sung cho cac
ban mot sb diéu co ban.

Tét ca moi van dé t6i dich tir cudén Serial _complete ctia Jan Axelson va thyc té 1ap trinh
truyen thong giao tiép voi vdk AT89C51( mot loai vi diéu khlen don gian). Hi vong cac van
dé t6i dua ra s& lam cac ban mot phan nao hiéu biét thém vé cong théng dung nay cong
Comm( communicactions).

Do thoi gian khéng c6 nhiéu vira 1am vira 6n thi nén mdi ngdy toi s& up 1én ting van dé
mot. Mong cac ban gop y thém. T6i 1am céi nay khong c6 y qua mat cac cao thi, mong céc
cao tha bo qua cho. Céac ban c6 thé c6 thém nhiéu vi du khi vao trang web http:/www.lvr.com

1. Thir nhat tdi xin giéi thiéu mdt cach khai quét vé cac cong va dic biét 1a cong RS-232
va RS-485.

Trudc hét t6i xin dinh nghia lién két: 1a dung day dan hoic trung gian khac nhu c6ng nghé
khong day,.. de két nbi cac may tinh hodc 13 két ndi cac thiét bi két nbi qua PC. Khoang cach
c6 thé rat ngan vai cm dén hang ngan km, thoi gian ¢ thé 1 gidy c6 khi dén hang 1 tun. Céc
diém két ndi vao mang c6 thé 13 2 hodc nhiéu diém.

Pic diém so sanh giita cac céng@ nay quén khong mang bang so sanh, mai mang sau)

» Chuan RS-232 chi ¢4 thé két ndi nhiéu nhat 2 thiét bi, véi khoang cach dai nhét 1a 50-
100 feet( 12,7->25,4 m), toc do 20k bit/s

«  Chuén RS-485 c6 thé két ndi tdi dala 32 thiét bi, khoang cach dai hon t6i da 1a
4000feet( 1016 m-> hon 1km) gap 40 1an RS-232. Téc d6 cao 10 mega bit/s. Ca hai
chuan nay c6 thé co san trong mainboard khi mua hoic 1a c6 thé lp thém rat dé dang,
gi4 mua rét ré so v6i cac giao dién khac.Chuan RS-232 dung rong ri, mua dé dang,
don gian khi lap thém véi nhiéu cach thiét 1ap. Con RS-485 ding véi khoang cach 16n
hon, téc d6 cao hon, nhiéu dau nbi hon.

« Chuan IrDA( Inared Data Asociation) dung cac UART gidng nhau va dinh dang dir
liéu giong nhu RS-232 nhung c6 thém bd giai ma. Dir licu truyén tir ngudn phat hong
ngoai dén cac thiét bi khong gidy. Giao dién nay rat 14 ¢ ich cho cac lién két ngit,
gilra cac thiét bi ma khong thé c6 cap ndi ¢ gitra( c6 thé 1a cho dep).

«  Chuan MIDI( Musical instrument digital interface): giao dién s6 hoa cac dung cu 4m
nhac. Chuan nay dung dong SmA, tde d6 31,5k bit/s

. Microwire, I2C,SPI 14 cac chudn ndi tiép dong b, dung trong cac lién két ngan. Nhidu
vdk c6 1 hodc nhiéu chuan nay.

. USB( Universial Sé¢ial Bus) va Fireware( chuan IEEE-1384) 1 chudn méi, toc d6 cao,
thong minh két ndi voi PC va cac PC khac, thiét bi ngoai vi. USB ra doi da dan thay
thé chuan RS-232 va chuin may in Centronic nhu 1a mgt lya chon méi hién dai cho
cac TB ngoai vi. Fireware tdc doc truyeén di liéu nhanh hon nhiéu va dugc dung dé
truyén nhac tiéng, nhac hinh, hodc céc block dung lugng 16n.

- Ethernet la cac chuén mang gan gui thuong dung trong nhiéu mang. Téc d6 cao nhung
yéu ciu phan clng va phan mém kha phure tap, dat hon nhiéu so véi cac chudn khac.

. Ddng hanh véi chuan ndi tiép 1a chuan song song, cO nhiéu duodng dit liéu. Vi song
song nén chuyén nhiéu bit ciing mot lic, rat nhanh. Thuong c6 mot loat cac duong dix
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liéu -> dir liéu truyén di theo mot chiéu & mot thoi diém. Néu dung dé nbi khoang
cach xa thi tién mua qua 1a dit dé cho viéc thyc hanh cua sinh vién ciing nhu cac tng
dung trong cong nghiép, ..

«  Chuan may in Cenntronics(IEEE-1284). Moi pc déu c6 chuan nay. Toc do truyén cao
qua cap. Pugc ung dung vdi cac may quét, cac thiét bi luu trit mo rong nhu dia cing,..
va nhiéu thiét bi ngoai vi dic biét khac. ChuanIEEE-488 1a chuan song song ding
trong cac (mg dung diéu khién va trong 4m nhac.

N6i thém vé cong RS-232 va RS-485:

Cong nbi tiép 1a mot phan ciia PC ngay khi né méi ra doi. Vi mdi cong Com hodc
Comm( communications) trong PC 1a mdt cong ndi tiép khong ddng bod duoc diéu khién boi
cacUART. Mdi céng Com c6 thé c6 giao dién RS-232, RS — 485 hodc cong c6 thé dé danh
cho mot modem trong hoac thiét bi khac. Mdi PC c6 thé ¢6 cac dang khac nhau cua céac céng
nbi tiép nhuUSB, Firewire, va 12C nhung ching ding cac giao thirc khic nhau va yéu cau cac
thanh phan khac nhau.

Giao dién ndi tiép m&i nhat 12 USB va Firewire voi céc tinh nang: nhanh, va nhiéu loi ich
khac nita. Thyc té thi nén ding USB trong viéc thay thé cong RS-232 & bét ki noi nao c6 thé
dugc trong cac thiét ké méi, img dung méi. Va véi nhéu thiét bi ngoai vi, giao dién méi nay
lai rat 1 phu hop.

Nhung RS — 232 va cac giao dién gidng nd van sé tiép tuc phd bién trong cac ing dung
nhu 13 hé thdng diéu khién, diéu hanh. Nhimg giao dién nay khong dat do, dé dang lap trinh,
cho phep cap dai,va dé dung két hop vdi cac thiét bi vi diéu kh1en ré tién, cac may tinh ctl.
Nhu congUSB di dugc str dung rong rii, cac bd chuyen d6i san sang dé chuyénUSB thanh
cong RS-232 hodc RS —285. Bo chuyen d01 s& két nbi véi cong USB cia PC va chuyén doi
gitta USB va cac giao dién khac. Thiét 1ap rat don gian dé thém mot cong RS-232 hoic RS —
485 vao bt ky hé thong nao.

Uart

Tiép theo t6i xin gidi thiéu cho cac ban UART:

Trong nhitng may tinh IBM — PC d4u tién, UART diéu khién cong ndi tiép 1a 8250, toc do
16n nhét 13 57.600 bit /gidy. Céac UART tur thoi gian nay da duoc tiép tuc cai thién thém nhiéu
dac diém méi nhu thém bo dém, tc do tang 1én. Ngay nay, UART trong PC la mot phan
khong thé thiéu cua chip da chirc nang bao gdm mot hay nhiéu UART hd tro cong song song,
thiét bi luu trix va cac bd phéan h¢ thong khac.

UART chuyén doi giira dir liéu ndi tiép va song song. Mot chiéu, UART chuyén déi dir
liéu song song bus hé thng ra dir liéu ndi tiép dé truyén di. Mot chidu khac, UART chuyén
doi dir liéu nhan duoc dang dir liéu nbi tiép thanh dang dit liéu song song cho CPU ¢6 thé doc
vao bus hé thong.

UART cua PC hd trg ca hai kiéu giao tlep 1a giao tiép dong thoi va khong giao tlep dong
thoi. Giao tlep dong thoi tirc 1a UART c6 thé giri va nhan dif liéu vao cung mot thoi diém.
Con giao t1ep khong dong thoi( khong kep) la chi co mot thiét bi c6 thé chuyen dir liéu vao
mot thoi diém, véi tin hiéu diéu khién hodc ma s& quyét dinh bén nao co thé truyen dir ligu.
Giao tlep khong dong thoi duogce thue hién khi ma ca 2 chiéu chia sé mot duong dan hodc néu
¢6 2 dudng nhung ca 2 thiét bi chi giao tiép qua mot duong & cting mot thoi diém.

Thém vao dudng dit liéu, UART hd tro bit tay chuan RS232 va tin hiéu diéu khién nhu RTS,
CTS, DTR, DCR, RT va CD.

Pé thuan tién, cac chuong trinh gtri va nhan dir li¢u trong dinh dang khong déng bo don
gian hon nhing gi ban tuong. PC va nhiéu vi xi 1i khac c6 mot bo phan goi 1a
UART( universal asynchronous receiver/transmitter: truyén /nhan khong dong bo chung) vi
thé c6 thé van dung phan 16n nhiing chi tiét truyén va nhan di liéu.
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Trong PC, hé diéu hanh va ngon ngir lap trinh hd trg cho 1ap trinh lién két ndi tiép ma khong
can phai hiéu 5 chi tiét cdu tric UART . Dé mo lién két, img dung lra chon mot tan sb dir
liéu hodc 1a thiét 1ap khéc hodc cho phép truyén thong tai cac cong. Dé giri 1 byte, tng dung
ghi byte nay vao by dém truyen cua cong dugc lua chon, va UART gui dir liéu nay, ting bit
mot, trong dinh dang yéu cau, thém bit Start, bit Stop, bit chin 1¢ khi can. Trong mét cach don
gian, byte nhan dugc ty dong duoc luu trit trong bo dém. UART cso thé dung nhanh mot ngét
dé bao choCPU va cac ung dung biét dir liéu dang nhan dugc va cac su kién khac.

Mot vai vi diéu khién khong bao gom UART, va thinh thoang ban can nhiéu hon cac
UART ma vi xur li 6. Trong trudng hop nay, c6 2 lua chon: thém UART ngoai, hodc mo
phong UART trong ma chuong trinh. Basic Stamp cuta Parallax 1a mot vi du cuia chip vi mot
UART b6 sung trong ma chuong trinh. UART 1a mét thiét bi don gian hd tro tot ca hai kiéu
truyén thong déng bo va khong dong bo.

Pinh dang va giao thirc dong bd va khong dong bd
--Dinh dang va giao thic® Format va Protocol):

May tinh trong mot mét xich ndi tiép co thé 1a nhiéu dang khac nhau, nhung tt ca ching
phai ciing dong ¥ mot thoa thuén va qui tac dé cho dir liéu c6 thé trao doi giira chung. Sy thoa
thuén nay phai chéc chan rang moi su chuyén dir liéu phai tim thy duoc noi n6 can dén, va
mdi may tinh phai hiéu thong diép guri toi no.

Duoi day gioi thiéu vé cach dinh dang dit liéu va giao thire dung trong truyén thong nbi
tiép. Chu yéu la dinh dang khong dong bo dung 2 chuan thong dung 1a RS-232 va RS-485.
+Giri dir liéu ndi tlep

Trong mot lién két nbi tiép, noi guri dir liéu s& giri timg bit mot & mdi thoi diém ndi tiép
nhau. Mot lién két ndi tiép chi c6 2 thiét bi thi phai c6 duong dan danh cho mdi chiéu truyén
hoic 14 né chi ¢6 1 dudng dan duge chia sé boi ca 2 thiét bi v6i thoa thuan cua 2 thiét bi nay.
Khi ma c6 3 hoac nhiéu thiét bi, tat ca cac thiét bi nay thuong dung chung mot duong dan, va
giao thirc mang quyét dinh xem thiét bi nao c6 quyén truyén nhén dir liéu.

Mot tin hiéu doi hoi boi tat ca moi lién két noi tiép 1a tin hiéu xung ddng ho, hoidc 1a co su
tham khéo vé thoi gian dé diéu khién duong truyén dir lidu. Noi truyén va noi nhan ding xung
ddng ho dé quyét dinh khi nao giri va khi nao doc mdi bit. C6 hai dang dinh dang dir liéu 1a
dong bo va khong dong bo, va mdi dinh dang nay ding cac dang xung dong hd khac nhau.
+Dinh dang dong bo:

Trong truyen ddng bo, moi thiét bi dung mét xung dong ho dugc phat ra boi mot thiét bi
hogc tir mét ngudn xung ngoai. Xung ddng ho ¢co the c6 mot tan sd ¢b dinh hodc coc thé chdt
tai nhiing khoang thoi gian khong déu. Moi bit truyen di dugc dong bd voi dong hd. Noi cach
khac, mdi bit duoc truyén di la dwa vao su chuyén doi cua xung( nhu tang hodc giam cua
suong xung). Noi nhan dung sy chuyen do6i xung dé quyet dinh khi nao doc mdi bit truyén toi.
Ttr hinh v€ céc ban ciing c6 the thay 13 noi truyén s& truyén céc bit khi ma nhan thay sy
chuyen sudn xung tir cao xudng thap, va noi nhan thi ngugc lai phat hién khi nao c6 su
chuyen sudn xung tir thap 18n cao thi doc cac bit.Chi tiét chinh x4c cta giao thirc ndy co thé
bién ddi khac di. Vi dy, noi nhan c6 thé chdt dit liéu nhan trong swdn xung ting hodc giam,
hoic 1a phat hién mirc logic & mirc cao hodc thap. Pinh dang dong bd dung cac cach khac
nhau dé bit dau va két thic viéc truyén dir liéu, bao gom bit Start va bit Stop va tin hi¢u lya
chon chip.
+Pinh dang khong dong bo:

Trong truyen khong dong bo, lién két khong bao gém dudng Xung dong ho, boi vi moi
diém dau cudi cua lién két d4 c6 xung dong ho cho riéng ting cai. Mbi diém sé& can phai dong
¥ cling mot tan sd ciia dong hd va moi dong ho chi khac nhau mot vai %. Mdi byte truyén di
bao gom bit Start dé dong bo dong hd va mot hodc nhiéu bit Stop cho tin hidu két thuc viée
truyén trong mdi mot tir dugc truyén di. Céng RS-232 trong PC dung dinh dang khoong déng
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bd dé giao tiép v6i modems(thiét bi ma hoa, giai ma dir liéu) va cac thiét bi khac. Du RS-232
c6 thé truyén dir liéu dong bd nhung lién két khong dong bd van duoce dung phd bién hon.
Phan 16n lién két RS-485 dung giao tiép khong dong bo.

+Truyen khong dong bo: co the dung mot trong vai cach dinh dang pho bién. Pho bién nhat
1a kiéu 8-N-1, noi truyén s& truyén mdi byte dir liéu mot bit Start, tiép theo 1a 8 bit dit liéu bat
dau véi bit 0(b1t ¢6 trong s6 nho nhat Least Significant Bit) va két thiic voi 1 bit Stop.

Céac ban ¢6 thé xem hinh vé dé hiéu thém veé cach dinh dang nay.

Chir N trong dinh dang 8-N-1 chi rang truyén dit liéu khong dung bit chin 1¢. Mot dang
dinh dang khac 14 bao gdm mét bit chin 1¢ gidng nhur dang don gian ciia kiém soét 15i.

Khi s céc bit 1 trong byte 1a chin thi bit Odd Parity Bit = 1 va bit 1¢ = 0,.. Mot s dang
khac khong phd bién 13 dung mot sb khac nhau cta s bit dir liéu. R4t nhiéu cdng ndi tiép hd
trg moi noi tir 5 ->8 bit dit liéu, cong voi bit chan 1é.

Téc d6 sd bit la s6 bit mot gidy dugc truyén di hogc la nhén vé trong mot don vi thoi gian.
Téc d6 bus 14 s6 cac su kién hinh xay ra hodc truyén dir liéu trén gidy. Hai gia tri nay thuong
dong nhat voi nhau trong nhiéu lién két. Trong duong day dién thoai, médem tbc do cao ma
hoa nhiéu bit trong mdi chu ki dir liéu vi thé toc d6 bus thuc té nho hon tdc do bit( bit rate).

Moi bit can thiét cho truyén mot gia tri tu bit Start dén bit Stop goi 1a mot Word. MOi bit
trong dang Word goi la mot Character. Trong vai lién két, cac bit 1a ki tu van ban( dang chir
hoic s6), trong khi cac dang ki ty khac lai la gia tri nhi phan. Thoi gian truyén cac cac ki tur
trong mot gidy bang véi tong thot gian truyén ting bit trong word cong lai. Thém bit start va
bit Stop 1am tang thoi gian truyén mdi byte 1én 25% ( vi ¢6 10 bit can truyén trong khi chi
ding co 8 bit). V&i dinh dang 8-N-1, mot byte truyén véi thoi gian bang 1/10 tan sd bus: do
d6 9600 bit/s truyén 960 byte/s. Néu noi nhan doi hoi phai c6 mot thoi gian kiém tra dir liéu
nhan duoc, noi truyén sé kéo dai do rong cuia bit Stop ra 1,5 hoic 2 bit.

Co ché chong mit dir liéu

To1 xin gidi thi¢u cho céc ban co ché chéng mét dir liéu trong khi truyén nhan dir liéu
gitra cac nut trong mang ludi:

Phén 16n cic may tinh trong mang ndi tiép c6 nhiéu viéc phai lam bén canh viéc chd nhan
dit liéu. Vi du, mdi don vi dit liéu c6 thé thu thap theo chu ki va luu trir dit li€u té1 khi méot
mit xich khéac trong mang yéu cau dit liéu nay. Hodc mot didu khién co thé dap ung cac didu
kién diéu khién va diéu hanh, thinh thoang lai nhén thong tin hodc nhan céc yéu cAu tir trong
mang.

Mbt may tinh mudn truyén dit liéu trong khi mot may nhan khac dang ban véi cac cong
viéc khéc. Viéc thiét ké mang phai doi hoi rang mdi noi nhan c6 thé biét dugc dit liéu nao
chuyén dén n6 va tit ca moi dit liéu dén may nhan phai khong c6 15i.

C6 nhiéu cach lam dé thyuc hién diéu do, bao gdm bit tay( handshaking), bo
dém( buffering), dung do( polling) va ngat( interrupts) dé phat hién dit liéu da dén, kiém soat
16i( error checking), va thira nhan dit liéu da t6i( acknowledging). Mdi lién két c6 thé dung
mot hodc nhiéu cach trong sé nhitng cach nay.
+Bit tay( handshaking):

Véi tin hiéu bat tay, may phat c6 thé xac dinh khi ndo may tinh nay phai truyen dir liéu va
may nhan co thé biét khi nao no sén sang nhan dir liéu. Tin hi€u co thé bién ddi qua RS-232
hoic RS-485 theo giao thirc chuan hodc giao thirc qui udc.

Mot trong nhiing dang bét tay vé phan ctng, noi nhan dua ra dong mirc cao khi san sang
nhan dir lidu, va noi truyén chd tin hidu nay trudc khi truyén dit liéu. Noi nhan c6 thé dua ra
dong murc thap trong moi thoi diém, tham chi ca trong qua trinh cho dong phan hdi cao trude
khi két thuc qua trinh truyen nhan. Mot s6 dang lién két khac hoat dong giong nguyén tic &
trén nhung véi bt tay bang phan mém, bang cach noi nhan gui mot ma dé bao no sin sang
nhan dit liéu, va mot ma khac dé bao bao cho noi truyén dirng qua trinh giri dir licu.
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+B§ dém( Buffer):

Bo dém 1a mot dang khac dé noi nhan co thé chéac chan 1a khong méat mot dit liéu nao giri
dén chung. B dém co thé o ich cho phia truyen noi cho phép tng dung lam viéc co hi¢u
qua bang cach luu trit dir liéu dé gui khi lién két san sang dé truyen nhan dir liéu.

Bo6 dém c6 thé 1a bo dém phan cung, phan mém hodc ca hai. Cong ndi tlep dung tat ca
cac dang nay nhung may tinh c6 nhat c6 16 byte bo dém phan cing duoc tich hop trong
nhitng UART. Trong chiéu nhén, diéu d6 c6 nghia rang UART c6 thé luu trir 16 byte trudc
khi phan mém can doc ching. Trong chiéu nhan, UART c6 thé luu trit 16 byte va UART s&
can than truyén mdi byte theo timg bit timg bit theo giao thirc lira chon.

Khi bo dém phan cing khong du rong, mot may tinh ca nhan c6 thé dung bo dém phan
mém, bo dém nay co thé lap trinh duoc kich thudce va kich thude tbi da cho phép boi bo nho
hé thong Céc thiét bi phan mém cua cong truyén nhan dit liéu giita bd dém phan cing va
phan mém.

Trong céc vi diéu khién, bd dém c6 xu hudng tré nén nho hon, va mét s6 chip khong c6
bd dém phan cimg. Viéc lam hep bo nhé dém diéu quan trong hon ¢ déy la cac chip nay dung
cac cong ngh¢ khac dé chic chan 1a khong dir liéu nao bi mat.
+Tham do va ngit:

Sy kién gy ra ¢ cong ndi tiép bao gém khi truyén va nhan dit liéu, thay doi tin hiéu bat
tay, va gui , nhan thong di€p 16i. C6 hai cach cho ung dung phat hién va gay ra nhitng su kién
nay.

Cac thi nhit 1a c6 chuong trinh ty dong nhay t6i cac chudi su kién duoc sip xép
trude( nhu bang vector ngat) khi mot su kién Xay ra. Ung dung phan tmg nhanh va ty dong
hoat dong & cong ma khong lang phi thoi gian kiém tra, chi cin biét nhu khong co hoat dong
nao xay ra.

Dang 1ap trinh nay goi 1a chay dua su kién( event-driven) boi vi mét sy kién bén ngoai co
thé xay ra trong bat ki thoi diém nao va chuong trinh chay téi mot bang dic biét.

Trong VB, su kién OnComm ctua MSComm( Microsoft Communication Control 6.0 -
Diéu khién ActiveX) lam cong viéc nay. OnComm chay dap tmg lai ngat phan ctng hodc bo
dém cua bo dém phan mém dat ti gia tri xay ra su kién. Nhiéu bo vi diéu khién co ngat phan
ctrng dung véi muc dich nay.

Cach thw hai Ia tham do béng cach doc theo tung chu ki hoac phat ra tin hiéu tim kiém
khi ndo mot su kién xay ra. Dang lap trinh ndy goi 1a 1ap trinh thii tuc, va khong dung ngat
phan ctng. Ung dung phai chic chin thim do cong mot cach day du dé khong mat bat ki mot
dir liéu nao hodc sy kién nao. Tan s6 thim do phu thudc vao kich thude bo dém va tong dix
lidu can léy( can cho phéan tng nhanh). Vi duy, néu mot thiét bi c¢6 16 byte bo dém va do céng
1 1an/1 gidy, thiét bi nay chi c6 thé nhan khong thé 16n hon 16 byte/ 1 gidy hodc 1 bo dém s&
bi tran hodc la dit li¢u s& bi mat.

Phuong phép tham do thuong 4p dung cho truyén dit liéu ngin, dot ngdt hoac khi may
tinh guri dir liéu va ch¢ doi tin hiéu phan ho6i nhanh. Mot giao dién tham do khong yéu céu
ngat phan cing, va ban co thé chay dang lap trinh nay ¢ trén cong ma khong c6 duong ngat.
Nhiéu giao dién tham do dung ngat timer cta hé thong dé ¢ ké hoach doc cong sau mot
khoang thoi gian cb dinh.
+Thira nhan( Actknowledgments):

Mot vai lién két c6 cac niit chdp nhan ménh 1énh ma khong c6 mot phan tmg ndo, nhung
binh thudng né cé ich cho nat nhan dé cho bén truyén biét rang mot thong diép
da truyén qua, tham chi néu bén nhan khong c6 mot thong tin ndo phan hoi. Sy thira nhan nay
dac biét c6 ich trong mang ludi, khi co nhiéu nat chia sé cung duong tmyén thong va noi
truyén dang chuyén doi tai thoi gian khong ding c6 thé can tro mot thong diép ctia noi truyén
khéc.

Actknowledgments c6 thé 1a mot byte da duoc dinh nghia san, nhu 1a mot gia tri ma da
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d6ng hoa v&i bén nhan, hodc 1a nuat truyén c6 thé cho rang c6 mot nut nhan dugc thong diép
ctia n6 khi né nhan dugc yéu cau dir liu dap lai. Néu nut truyen khong nhén dugc phan tng
phan mg ma né yéu cau, niit nay s& cho rang c6 mot 15i va truyén lai hodc 1a lam cac cong
viéc khac.

Khi truyén téd1 mot nit ma khong c6 b dém nhén hodc c6 b dém kich thude nhd, bén
truyén c6 thé dung Actknowlegments dé chic chan rang sé co su tham gia cia nat nao d6 vao
qua trinh truyén nhan trude khi giri mot goi dir liéu. Nut truyén bét dau bang cach gii mot
byte t6i tin hiéu ma né mudn gui dir liéu. Khi nat nhin thay byte, nat nay giri mot
Actknowlegment va sau do tap trung vao viéc xem xét & dau vao ndi tiép cua no. Khi noi
nhan nhan dugc Actknowgment , né biét rang da an toan va yén tdm cho viéc gui dir licu.
+Kiém tra 18i(Error Checking):

Bén nhén c6 thé dung Error- Checking dé kiém tra ring moi dir liéu dén diing dich. Cach
dé kiém tra thong diép 15i bao gom guri dit liéu ban sao va byte kiém tra 15i.

Mot dang don gian kiém tra 16i don gian 1a dung dit liéu ban sao. Bén truyén giri mdi
thong diép 2 l4n va bén nhén kiém tra dé xac dinh rang 2 thong di¢p nay déu giéng nhau trong
ca 2 1an. Tét nhién, diéu d6 c6 nghia rang m01 thong diép s& mat gip doi thoi gian truyen N6
qua that 1a hiru ich khi guri mot dir liéu ngan quan trong thinh thoang, bat chot. Nhiéu diéu
khién hong ngoai ding dang thirc nay.

Motcéch thire khac cta eror-checking 1a giri mot byte kiém tra 15 cung vai dir ligu.
Checksum tinh toan bang cach thuc hién mot vai phép tinh toan sb hoc hoic logic trén byte d6
trong thong diép. Vi thé s& thém mot byte kiém tra vao trong mdi byte cta thong diép va dung
byte sau cing dé lam két qua cta su kiém tra.

Noi nhan Iap di 1ap lai qua trinh tinh toan nay, va néu n6 nhan duogc cac két qua khac nhau
thi c6 nghia rang n6 khong nhan dugc dung dit lidu da gui.

Mot dang khéc cta byte kiém tra 1a CRC( cyclic redundancy code ) ding nhiéu tinh toan phirc
tap va thyc té hon nhiéu so véi checksum. Mot vai giao thirc pho bién dung trong file truyén
di 1a Kermit, Xmodem, Ymodem, va Zmodem.

Khi mot niit phat hién 16i hodc nhan dugc thong di€p ma n6 khong hiéu, n6 s€ ¢6 ging
thong bao cho nat gui dit lidu dé bao rang nit nay co the truyen thur lai hodc truyen dir liéu
khac dé tra 101 trong hoan canh nay. Sau mot sO lan c¢6 gang guri, néu nat truyén du biét dé giir
nat dé hién thi mot thong diép 16i, mot 4m thanh bao hiéu, hoic 1am diéu gi do dé cho con
ngudi biét hoat dong cua 161 va sau do tiép tuc voi trach nhiém t6t nhat ma né co thé lam
duoc.

Nt nhan nén biét phai lam gi v6i thong diép ngan hon so voi mong doi. Du dgi mai cho
thong diép ké thuc, no phai co su kién time out va dé cho noi diéu hanh biét 1a c6 mot 16i. Noi
diéu hanh c6 thé gui lai sau d6 hoic 1a tiép tuc. Néu khong thi mang c6 thé bi treo trong su
cho doi két thuc.

Gi6i thiéu diéu khién ActiveX MSComm

MSComm trong VB ding diéu khién truyén thong ndi tiép. Diéu khién nay cé trong ban
VB Proessional va Enterprise editions, nhung khong c6 trong phién ban Learning
editions( gia re nhét). Diéu khién nay dé dang trong 1ap trinh va hoat dong t6t hon cac dang
truy suat cong khac. Néu 1a ban diy du cac ban dé dang tim duoc diéu khién nay trong
Project-> Component( Ctr-T) Chon Microsoft Comm Control 6.0
Cac dac tinh cia MSComm:

-Nhiing tinh chét cia MSComm lién quan dén thiét lap cong, truyén nhén dit lidu, dung tin
hiéu bit tay, hodc dong nhit cac diéu khién. Céc tinh chat cia MSComm dugc sap xép theo
churc nang:

Thiét 1ap:
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«  CommlD: tra lai handles ddng nhat tdi thiét bi truyén thong c6 kiéu Long. Tinh chét
nay khong c6 lic thiét ké ma chi c6 khi thi hanh, thugc tinh nay 1a ReadOnly.

+  CommPort: dang object. CommPort = value. Value 1a chi sd cuia cong Com c6 gia tri
tir 1 -> 16 va méc dinh co gia tri =1. Cac ban can phai thiét 1ap thong so nay trudce khi
m& cong. S& co 15i error 68 (Device unavailable) néu nhu khong mé duoc cong nay.

. InBuferSize: thiét 1ap hodc tra lai kich thudc ctia bo dém nhan, tinh =byte. Mic dinh 1a
1024 byte. Cac ban khong duoc nham 14n vé6i dic tinh InBufferCount 1a sb byte dang
cho trong bd dém.

. InputLen : object.InputLen [ = value ] thiét 1ap hodc tra lai s6 byte mdi lan thudc tinh
Input doc dugc. Mic dinh gia tri Value=0 ttrc 1a thudc tinh Input s& doc hét ndi dung
cta by dém khi n6 dugc dung. Néu sb ki tu trong bo dém nhéan khong = InputLen thi
thudc tinh Input s& tra lai ki ty rdng “”. Vi thé ban can phai chon cach kiém tra
InBufferCount dé chic chén s6 ki tu yéu cau da c6 du trude khi ding 1énh .Input. Tinh
chat nay rat 1a c6 ich khi doc dir liéu mot may ma dir liéu ra dugc dinh dang bang cac
khéi c6 chiéu dai c6 dinh.

« InputMode: object.InputMode [ = value ] . Value = 0 hay = comInputModeText dit
liéu nhan dugc dang van ban kiéu ki tu theo chuin ANSL. Dit liéu nhan duoc s& 13 mot
sau.

« Value=1 hay = comInputModeBinary dung nhan moi kiéu dix liéu nhu ki ty diéu khién
nhung, ki ty NULL,.. Gi4 tri nhan duoc tir Input s& 13 mot mang kiéu Byte.

. NullDiscard: object.NullDiscard [ = value ] tinh chét nay quyét dinh ki tu tréng c6
dugc truyén tir cong dén bo dém nhan hay khong. Néu value= True ki ty nay khong
duoc truyén. value = false ki tu tréng s€ duoc truyén. Ki tu tréng duoc dinh nghia theo
chuan ASCII 1a ki ty 0 — chr$(0).

+  OutBuferSize: giéng nhu InBuferSize, mac dinh 1a 512.

. ParityReplace: thiét 1ap va tra lai ki ty thay thé ki tu khong dtng trong 1i gidong nhau.

«  PortOpen: thiét 1ap va tra lai tinh trang ciia cong(dong hoic mo). object.PortOpen [ =
value ] value = true cong mo. =false cong dong va xoa toan bo dir lidu trong by dém
nhan va tmyen Can  phai thiét lap thugc tinh CommPort ding v6i t€n cua cong trude
khi m& cong giao tiép. Thém vao d6 cong giao tiép cua thiét bi ctia ban phai hd tro gia
tri trong thugc tinh Setting thi thiét bi ctia ban m&i hoat dong dang, con khong thi nod
s& hoat dong rat do hoi néu khong né6i 1a n6 chay khong tot. Puong DTR va RTS ludn
giit lai trang thai cua cong.

. RthresHold: object.Rthreshold [ = value ] value kiéu sé nguyén. Thiét lap so ki tu
nhéan dugc trude khi gay 1€n su kién comEvReceive. Mac dinh =0 ttrc 1a khong c6 su
kién OnComm khi nhan duoc dir liéu. Thiét 1ap = 1 tirc 13 sy kién OnComm xay ra khi
bat ki ki tu ndo bi thay thé trong bo dém nhén.

. Settings: object.Settings [ = value ] thiét 1ap hodc tra lai cac thong s tan sd baud, bit
dir liéu, bit chan 18, bit stop. Néu Value khong c6 gia tri khi mé s€ gy ra 16i 380
(Invalid property value).

Value co dang "BBBB,P,D,S". Trong do, BBBB la tan sb bus, P : thiét 1ap bit dong
b, D: s6 bit dit liéu, S: sd bit stop.
Mac dinh cuano la : "9600,N,8,1"

Sau day la mot s tan s6 bus 110,300,600,1200,2400,4800,9600( mac dinh),
1400,19200,28800,38400,56000,115200,128000,256000.
Céc gia tri cua P: E( even), M: mark, N: none( méc dinh), O: old, S: Space.
D : co gia tri tr 4-> 8( mac dinh).
S: s6 bit stop co gia tri 1, 1.5, 2;

«  SThreshold: thiét lap va va tra lai s6 ki tu nho nhat duge cho phép trong bd dém gui
dé xay ra sy kién OnComm = comEvSend . Theo mic dinh gi tri ndy = 0 tirc 13 khi
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truyén s& khong gy ra su kién OnComm. Néu thiét 1ap thong s6 nay =1 thi sy kién
OnComm xay ra khi bd dém truyén rdng. Sy kién OnComm = comEvSend chi xay ra
khi ma s6 ki tu trong b dém truyén nhé hon hodc = Sthreshold. Néu s ki tu trong bo
dém nay ludn 16n hon Sthreshold thi sy kién nay khong thé xay ra.

Truyén nhan dir liéu:

+ CommEvent: tra lai phan 16n su kién giao tiép hodc c6 16i. CommEvent xay ra khi c6 15i
hodc khi xay ra sy kién nao do. Sau day 1a mot ) héng s6 16i:

comEventBreak 1001 A Break signal was received.

comEventFrame 1004 Framing Error. The hardware detected a framing error.
comEventOverrun 1006 Port Overrun. A character was not read from the hardware before
the next character arrived and was lost.

comEventRxOver 1008 Receive Buffer Overflow. There is no room in the receive buffer.
comEventRxParity 1009 Parity Error. The hardware detected a parity error.
comEventTxFull 1010 Transmit Buffer Full. The transmit buffer was full while trying to
queue a character.

comEventDCB 1011 Unexpected error retrieving Device Control Block (DCB) for the
port.

Mot sb su kién :

Constant Value Description

comEvSend 1 There are fewer than Sthreshold number of characters in the transmit
buffer.

comEvReceive 2 Received Rthreshold number of characters. This event is generated
continuously until you use the Input property to remove the data from the receive buffer.
comEVCTS 3 Change in Clear To Send line.

comEvVDSR 4 Change in Data Set Ready line. This event is only fired when DSR changes
from 1 to 0.

comEvCD 5 Change in Carrier Detect line.

comEvRing 6 Ring detected. Some UARTS (universal asynchronous receiver-
transmitters) may not support this event.

comEVEOF 7 End Of File (ASCII character 26) character received.

+ EOFEnable: object. EOFEnable [ = value ] quyét dinh cac hanh dong néu MSComm tim
thiy ki tu két thic file. Néu value=true khi tim thay ki tu két thic file thi s& gay 1én su
kién comEVEOF trong OnCommEvent. Néu value= false thi s& khong gy 1én su kién nay.
+ InBufferCout: tra lai sd ki tu dang c6 trong bo dém nhén Ban c6 thé xo04 bd dém nhén
bang cach dat thudc tinh nay =0 . Khong nham véi thude tinh InBufferSize 1a téng kich
thudce cia bo dém nhan.

+ Input: nhan va xo4 dit li¢u trong bd dém nhan.Néu InputMode la comInputModeText thi
gia tri tra vé s& 1a mot xau tire ¢6 kiéu String , dir liéu dang text trong mot bién kiéu
Variant. Néu InputMode = comInputModeBinary thi thuc tinh nay s& tra lai dir liéu dang
nhi phan dudi dang mot mang kiéu byte trong mot bién Variant.

+ OutBufferCount: tra lai sb ki tu trong b dém truyén.

+ Output: ghi dir liéu vao bd dém truyén. c6 thé truyén kiéu text hodc kiéu nhi phan. Néu
truyén bang kiéu text thi cho mot bién Variant = kiéu String, néu truyén kiéu nhi phan thi
cho cho Output= variant = mdt mang kiéu Byte.

Bit tay( handshaking):

+ Break : thiét 1ap hodc xo4 tin hi€u. object.Break [ = value] value = true hoac false. Khi
set value= true thi thong s6 Break nay s€ giri mot tin hi€u break. Tin hi€u break tri hoan
viéc truyén dit liéu va dua duong truyén vao trang thai break t6i khi ma value = false.

+ CDHolding: quét dinh xem sy truyén nay dén dau bang cach truy van duong
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CD( Carrier Detect). Carrier Detect 1 tin hiéu guri tir modem t6i may tinh két néi v6i nd
thong bao rang né dang online. Néu gia tri = true thi n6 duong CD dang ¢ muc cao, néu =
false thi duong diy nay dang & mirc thap. Tinh chat nay khong co trong ltic thiét ké chi co
trong khi chay chuong trinh.

Carrier Detect duoc biét nhu 1a Receive Line Signal Detect (RLSD).

+ CTSHolding: quét dinh khi nao ban giri dit liéu bang cach truy van trang thai dudng
Clear To Send (CTS). Thong thuong tin hiéu CTS dwoc giri tir modem t6i may tinh két
nbi voi né dé bao rang dang qua trinh truyén dit liéu. Thudc tinh Readonly chi xuat hién
khi chay chuong trinh. Buong Clear To Send dung trong RTS/CTS (Request To
Send/Clear To Send) bat tay phan cimg. CTSHolding cho ban mét cach dé ty tay do
dudng Clear To Send néu ban can biét trang thai cta no.

+ DSRHolding: biét trang thai cia dudong Data Set Ready (DSR). Tin hiéu Data Set Ready
truyén tir modem t&i may tinh ndi vdi no dé théng béo raing modem di sin sang hoat
dong. Tinh chét nay dung khi viét Data Set Ready/Data Terminal Ready handshaking
routine cho may Data Terminal Equipment (DTE)- may trang bi dau cudi dit liéu.

+ DTREnable: tinh chat nay quyét dinh khi nao cho phép dudng Data Terminal Ready
(DTR) trong truyén théng. Tin hiéu DTR giri tir may tinh téi modem dé bao rang méy tinh
san sang la noi nhan dit liéu. Khi DTREnable = true thi duong Data Terminal Ready set
1én cao khi cong ma, va thip khi cong dong. Néu DTREnable = false thi dudng d6 luon
mirc thap. Trong phan 16n trudng hop set dudng Data Terminal Ready thanh thap dé hang
up telephone.

+ Handshaking: thiét 1ap va tra lai giao thirc bat tay phan ctmg. object.Handshaking [ =
value ].

Céc gia tri cua value:

Setting Value Description

comNone 0 (Default) No handshaking.

comXOnXOff 1 XON/XOFF handshaking.

comRTS 2 RTS/CTS (Request To Send/Clear To Send) handshaking.

comRTSXOnXOff 3 Both Request To Send and XON/XOFF handshaking.

Handshaking chi la giao thire truyén thong noi tai quyét dinh boi dir liéu nao dugc
truyen tir cong phan cung to1 bd dém nhén. Khi ki ty cua dir lidu toi cong ndi tlep, thiét bi
truyén thong s& chuyén no vao trong bd dém nhan va chuong trinh cua ban c6 thé doc
chung. Néu khong c6 by dém dir liéu hodac chuong trinh cua ban can doc ki tu truc tlep tur
phan cimg , ban co6 thé mét dir liéu boi vi ki tu tir phan cing dén rat nhanh. Giao thiic
Handshaking ¢am béo dit liéu khong bi mat, khi dit liéu dén cong qua nhanh thi thiét bi
truyén thong s& chuyén dir liéu vao trong bo dém nhan.

+ RTSEnable: quét dinh khi nao cho phép dudong Request To Send (RTS), Tin hiéu RTS
tir may tinh t6i modem dé yéu cau dugc tryén dit liéu. Khi RTSEnable = true thi duong
RTS muc cao khi cong md, tich mirc thap khi cong dong. Va hién nhién khi RTSEnable
thi duong RTS ludn muc thap.RTS dung trong RTS/CTS hardware handshaking.
RTSEnable cho phép ban do dudng RTS khi cin biét tinh trang ciia dudng nay.

Céc tinh chat trén khong c6 luc thiét ké giao dién ma chi cé luc chay chuong trinh
( dung trong viét code).

Ngoai ra con ¢6 cac thudce tinh khac nhu véi cac loai diéu khién khac:

Index: thiét lap va tra vé mot s6 xéc dinh thr tw néu form ban ¢6 nhiéu diéu khién nhu thé
nay.

, Name: tén diéu khién, Object, Parent: tra vé form hodc d6i tugng ma diéu khién nay nam
trén do,

Tag: thiét 1ap va tra vé mot biéu thirc. Ngudi dung dinh nghia
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Truyén dit liéu Kkiéu text va nhj phan trong VB

Chao cac ban hom nay t6i lai tiép tuc gidi thiéu cho cac ban hiéu vé cach truyén, nhan di
lidu dang text va binary trong VB.

Trude hét, cac ban can biét bién kiéu Variant( tra trong tir dién c6 nghia 1a twong tu, gan
gidng nhau). Do vy ma mot bién Variant c6 thé gan = bat ki kiéu gi cling dugc.Sau day 1a chi
tiét vé 2 van dé chinh:

VB cho phép ban truyén dir liéu dang Text hay 1a dang Binary. Thudc tinh InputMode
quyét dinh diéu khién MSComm dung dang nao.
1.Kiéu vin ban( Text):

Véi thudce tinh InputMode = comInputModeText thi MSComm s€ gui va nhan dir licu
dang xau theo chudn ANSI ( khong phai chuan ASCII). Dé giri mot x4u ra port, ban can phai
cho thudc tinh Output cia MSComm = 1 xau. Vi du:

Code: Dim SampleText as String
‘vi du ban mubn truyén mdét xdu “ABC”
SampleText = “ABC”
‘' giri ki tu nay ra céng
MSComml.Output = SampleText

MSComm gtri mot ma ANSI 8 bit cho mdi ki tu trong xau ma ban guri. bé doc mot xau tr
cong, can dat mdt xau = thudc tinh Input cia MSComm. Vi du ban muon doc dir li¢u tir cong
va ghi vao mdt bién SampleText c6 kiéu String:

Code:

Dim SampleText as String
SampleText = MSComml.Input ‘' khi dé SampleText sé& la dit 1iéu doc duoc
MSComm luu trit mdi m& ANSI 8 bit nhu mdét ki tu vdn ban.

Thuyec té nhu céc ban da biét thi gia tri truyén cho MSComm1.Output phai 14 kiéu Variant.
O day thudc tinh Output chap nhan kiéu mot bién Variant chira mét xau ki ty va MSComm sé&
doc xau ki tu va gan ty dong vao mat bién Variant vi Variant chinh 1a kiéu cua Output. Noi
cach khac ¢ ddy c6 su chuyén kiéu ngam dinh giita kiéu String sang kiéu Variant.

Ngay ¢ bén trong ban than chuong trinh VB lai luu trit xdu du¢i dang ma Unicode 16 bit
nhung su chuyén d6i gitra kiéu Unicode va kiéu xau ki tu ANSI 8 bit cia MSComm dién ra
mot cach ty dong.

Sw chuyén kiéu ciia s6 ASCII Hex:
S6 ASCII Hex 1a s6 hexa binh thuong ma ta van ding nhu 0xA5( trong C,C++) hodc
0ASh( trong ASM,..) dai dién cho sb 165 trong hé Decimal( 165 = 1610+ 5).

Véi cac ung dung dung dinh dang ASCII Hex, VB ¢6 mot ham chuyén ddi giita kiéu x4u
ASCII Hex va gia tri ma no dai dién. Toan tir Hex$ chuyén d6i mot sé sang dang ki tuw ASCII
Hex:

Vi du, dé kiém tra ban c6 thé dung ham rat don gian xem n6 in ra thé nao :
Code:

debug.print Hex$ (165)

thi két qua s& hién trén mot Dialog la : A5 ]

Toan tir Val chuyén d6i tur kiéu ASCII Hex sang kiéu gia tri cia xau do:
Vi du: ta thay 0xAS5 = 165 dé thu xem c6 ding khong dung 1énh;

Code:
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debug.print Val(“&h” & “A5”)

Két qua 1a 165.
Xau dau tién “&h” dugc thém vao dé bao cho VB bict d€ doi xur véi gia tri dua ra sau do
nhu 1a mot s6 hexadecimal.’

2. Kiéu nhi phan( Binary Mode):

Dé truyén dit liéu dudi dang nhi phan, can thiét 1ap thudc tinh InputMode caia MSComm
thanh comInputModeBinary.

VB cung cap mot kiéu dir liéu kiéu Byte dé luu trit dir liéu nhi phan. Céac byte dugc ghi va
doc tir cong ndi tiép dugc luu trit trong mot bién Variant( ndi dung ctia no chira mot mang ma
cac phan tir ciia mang co kiéu Byte). Tham chi néu chi doc, ghi duy nhét c6 1 Dbyte thi dir liéu
nay cling phai dat trong mot mang byte, chir khong dugc luu trir trong mot bién kiéu byte
thong thuong. Pé ghi mot mang kiéu byte ra cong ndi tiép gdm 2 budc.

+ Buwée dau: luu trir mang kiéu byte vao mot bién variant
+ Buére 2: gui dir liéu di bang cach thiét 1ap thong s6 Output cia MSComm béng bién Variant
do.

Code:

Dim BytesToSend (0 to 1) as Byte ' khai bdo mdt mang 2 phidn tua
Dim Buffer as Variant
‘'luu trit dit 1iéu vao mang kiéu byte & trén
BytesToSend (0) = &H4A
BytesToSend (1) = &H23
‘' cho vao mét bién Variant
Buffer = BytesToSend()
‘ghi vao céng nbdi tiép
MSComml.Output = Buffer

bé doc cac byte tai céng ndi tiép, ban cling lam tuong tuy nhu trén, doc vao mat bién Variant

sau d6 cho mdt mang = bién do.
Code:

Dim BytesReceived () as Byte ' khai bdo mét mang ddng
Dim Buffer as Variant ' khai bdo bién variant

‘doc dit 1iéu tu cbdng nbdi tiép

Buffer = MSComml.Input

V' 'ghi d&r 1iéu doc dugc vao mang déng

BytesReceived () = Buffer

Céc ban luu ¥ 12 phai khai bao mot mang byte dong. C6 2 cach dé chuyén ddi giit mang bytes

va kiéu Variant. Ban c6 thé cho mot bién = mot bién co6 s6 chieu da dugc biét va VB lam cong
viéc chuyén do6i nay ty dong:

Code:
Dim DimensionedArray(15) as Byte ' mang da khai bdo sé chiéu =15
Dim DynamicBytesArray () as Byte

Dim Buffer As Variant

Dim Count As Integer

‘' luu trt mbét madng mang vao mét bién variant. Mang nay da dugc biét sb phan
tu

Buffer = DimensionedArray ()
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‘dé sao chép ndi dung cta mét bién variant vao mét mang thi mang nay phai
khai bado 13 mét mang déng( chua biét sbé phidn tu)
DynamicBytesArray () = Buffer

Déi v6i VB 6.0 ban hoan toan c6 thé gan 2 mang v6i nhau vi n6 s€ ty sao chép ndi dung tir
mang ngudn sang mang dich ma khong can phai lam bang cach sao chép ting phan tir ciia 2
méng cho nhau( nhu trong C thi ban phai lam diéu nay roi vi gan 2 tén mang thyc chat 1 ban
chi 1a cho con tro méang dich tr6 vao dia chi cua phan tir cia mang ngudn thoi, ddy 1a su sao
chép bé mit). Tuy nhién ban van co thé 1am diéu nay trong VB:

Code:

‘luu trit mét mdng kiéu byte trong mét bién variant
Buffer = CVar (DynamicByteArray())
‘' CVar -> Convert to Variant Chuyén thanh kiéu variant

‘luu néi dung cua bién variant nay trong mét mang kiéu byte
For Count = 0 to (LenB(Buffer)-1)

DimmensionedArray (Count) = CByte (Buffer (count))
Next Count
' CByte -> Convert to Byte chuyén kiéu thanh kiéu Byte

Giri nhan dir liéu bang phwong phap do

Tiép theo t6i xin gidi thiéu cho cac ban phuong phap iy dit liéu bang phuong phap thim
do( polling).

Giao tiép tai cong bang phuong phap do tirc 1a ban chi doc hodc ghi ra cong khi nao can
bang cach dung thudc tinh Input hodc Output cia MSComm.
1. Giri dir liéu:

Thudc tinh Output dung dé ghi dir liéu ra cong. Bién dung & bén phai ct phap 1a mot bién
kiéu Variant. Pay 13 ct phap dé ghi dit liéu:
Code:

Dim DataToWrite As Variant
MSComml.Output = DataToWrite

Khi giri mot khdi nho dir liéu, can phai thiét 1ap thudc tinh OutBuferSize phai 16n hon
hodc bang s luong 16n nhit cac byte ma cac ban can chuyén trong mot lan.

Dbi voi viée truyén dir liéu c6 tinh 1au dai vé thoi gian ding OutBufferCount dé chic chin
rang bo dém khong bi tran. Khi ban c6 nhiéu dit liéu can guri dé tranh cho tran bo dém , ban
nén doc gia tri cia OutBufferCount va so sanh véi gia tri ctia OutBufferCount dé kiém tra
xem b dém con bao nhiéu sau khi giri dit liéu dau tién. Sau d6 lam day bo dém bang cach ghi
bé“mg do6 cac byte hoac nhé hon dit li¢u vao bo dém thi bo dém s€ khong bi tran. Hoac ban co
thé giri dir liéu da dong goi voi kich thude xac dinh va chi giri cac goi nay duoc
OutBufferCount chi réng c6 du chd tréng trong by dém cho goéi dir liéu nay. Vi dy,
OutBufferSize = 1024 va kich thudc 1 goi 1a 512, ban chi c6 thé giri dugc goi dir liéu nay khi
ma OutBuferCount <= 512.

2. Nhan dir li¢u:

bé doc dix liéu duoc truyén dén, ung dung doc dir liéu tir InBuferCount theo tung chu ki.
Khi bo dém chi rang mot s6 cac ki tw ma tng dung can da dén( nhu mudn lay 5 byte chang
han) thi tn dung s€ doc dit liéu v&i thude tinh Input cua MSComm:

Code:

Dim BytesToRead As Integer
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Dim DataIn As Variant

‘thiét 1lap sb byte cén doc
NumberOfBytesToRead = 512
MSComml.InputLen = NumberOfBytesToRead

‘' dd bd dém nhan dén khi bd dém céd didy du sb byte cédn doc
Do
DoEvents
Loop Until MSComml.InBufferCount> NumberOfBytesToRead
‘' khi tdng sb byte di tséi thi doc luu vao Dataln
DataIn = MSComml.Input

Thudc tinh InBuferSize phai da d¢ rong dé cho luong 16n nhét dir liéu c6 thé téi ma khong
bj mét truée khi MSComm cé thé doc chung. Néu dit liéu dén biang cac block véi kich thude
c¢d dinh thi can thiét lap thudc tinh InBufferSize br:ing boi sb cua kich thude 1 block.

Néu téng dit liéu dén khong biét kich thudc thé nao, ung dung nén doc by dém nhan ngay
khi bo dém chi nhan dugc 1 byte dé tranh viéc khong kiém soét dugcbd dém gay ra tran dir
liéu. Cho doi nhiéu byte dé doc 1a mot viée lam khong c6 hi€u qua bdi vi khdng c6 cach nao
biét dugc byte nao s& dén cubi cung. Néu cho nhiéu hon 1 byte rdi méi doc, chuong trinh nén
bao gdm c6 mot “time out” chinh 1a tong thoi gian tir lac cho ma tong sO byte van khong dén(
nhu ban chd 6 byte ma méi khong dén chang 1€ ing dung cho mAy gid 3, thé thi ban can phai
qui dinh 14 sao bao nhiéu lau thi doc théi chang can chd nita).

Ban c6 thé két hop phuong phap 1ap trinh theo thu tuc va theo su kién bang cach sur dung
timer dé biét khi nao thi doc cong. Vi dy, ding mot sy kién Timer giy ra & cong deer doc
cong mot 1an / mot gidy.

Trén déy 1a cach doc, ghi dif liéu bang phuong phap do. Ngay mai toi xin gidi thiéu cho
cac ban cach dung ngat(Interrupt), tire 1a dung su kién OnComm ctia MSComm.

12.2.1. Giao tiep COM_LCD
Ngoadi ra, dé dung giao tiép rs232 rat don gian:
#uses 1s232
printf (xuét)
getc(nhép)
Trong CCs tiéng viét trén , t6i ¢6 trinh bay cach set po rt , VD po rt B
1/ thiét 1ap co ché truy xuat nhanh po rtB :
khai bao #U SE FAST IO(po rtB) khéi tao 1 bién danh dinh chi t6i dia chi PO rt B :Vd po
rtB & dia chi 0x3F thi set:
#LOCATE portB = 0x3F
portB chi 14 tén , c6 thé dung tén khac tuy .
2/ sau d6 trong chuong trinh , set chan vao ra :
VD :set _tris B(0x11110000b) ; // BO->B3 : ngd ra , B4->B7 : ngd vao
VD : set_tris B(255); // tat ca la ngd vao
VD : set_tris B( 0) ; // tAt ca 1a ngd ra
khi d6 chi can:
Vd : tat ca 1a ngd vao thi c6 thé khiém tra 1 cai gi d6 :
if ( portB==0x0011b) { ...} // néu BO va B1 ¢6 tin hiéu vao thi . . .
néu set tat ca 1a ngd ra thi :
Vd :portB=127;//=0x01111111 : xuét tin hiéu ra trén BO->B6 ,B7 khong c6 .
_l’_

Chdng ¢ dé giao tidp rs232 chi cin c6 2 1énh dé théi sao? thé con viéc kiém tra xem liic nao
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bé dém tran? nhie & bén mdy tinh em lam ca khdu kiém tra nay, con & PIC thi sao? xit Iy khi
bdo tran nhw thé nao? EM c6 doc datasheet ciia PIC 16F877 nhung chua théng lam! Mong
bdc chi gido. Ngodi ra em con muon xir Iy data xudt/nhdp ndy thi lam nhw thé nao? c6 phdi
ghi tir thanh ghi dém vao bé nhé PIC réi lay data tir d6 xir 1y? Vi du nhur la em muén cho né
xudt led chang han!

Mong bdc théng cam, c6 1é em hoi hoi bi ngdy ngé! Em méi chuyén tir 8051 sang PIC mdy
tuan nay! CHua biét gi ca!

T6i thdy nhu vay da 1a du roi, kho cac ham ctia CCS rat nhiéu V& RS232 cho pic thi ban
xem lai trong datasheet, PIC chi cé 8 bit cho truyén va 8 bit cho nhan. Tai lidu day du nhét la
help cua nd, két hop cic ham lai voi nhau s& gitp ban giai quyét nhiéu bai toan.
Con vé lap trinh giao tiép RS232 t6i da c6 mot bai mau. Chwong trinh nhan ky tur tir ban phim
va hién thi ra LCD, rdi xuat tra lai may tinh ky tu do.

Code:

#include <16{877a.h>
#include <def 877a.h>

#use delay(clock=20000000)

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

#use rs232(baud=9600,parity=N,xmit=PIN_C6,rcv=PIN_C7,bits=9)
#include <lcd lib_4bit.c>

/[#include <input.c>

int8 count=0;

char string_in[16];

#INT RDA
Receive isr() {
char c;
nt8 i;
count++;
¢ = gete();
pute(c);
if (c=="¢' | c=="C")
{
LCD_putemd(0x01); //Clear Screen
c="' v;
count=0;
}
if ((count<=16) && (c!='c')) LCD_putchar(c);
if (count > 16)
{
count=0;
LCD_putcmd(0xCO0);
}
}
void main()
{
enable interrupts(int_rda);
enable_interrupts(GLOBAL);
lcd_init();
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lcd_putemd(0x01);
lcd_putecmd(line 1);
printf("Enter a String.");
printf("Or anything you want!");
while (1) {}
¥
12.2.2. USART-RS232
//PROGRAMM FOR rs232 communication
//
// PROCESSOR : PIC16F877A
// CLOCK : 20MHz, EXTERNAL
// SPEED  : 9600 bps(1bit=104us)
#include <pic.h>
__ CONFIG(WDTDIS & LVPDIS & BORDIS & HS & PWRTEN) ;
unsigned char ch;
void InitUsart(void) {
// TX Pin - output
TRISC6 = 0;

// RX Pin - input
TRISC7 =1;

/I RX Setting, 8bit, enable receive,
RCSTA = 0x90;

// ' TX Setting, 8bit, Asinchronius mode, High speed
TXSTA = 0x24;

// Set Baudrade - 9600 (from datasheet baudrade table)
SPBRG = 129;

}

void WriteByte(unsigned char byte) {
// wait until register is empty
while(! TXIF);
// transmite byte
TXREG = byte;

}

unsigned char ReadByte(void) {
// wait to receive character
while(!RCIF);
// return received character
return RCREG;

}

// main function

void main( void ) {
// Init Interface
InitUsart();
//'loop forever - echo
while(1) {

ch = ReadByte();
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WriteByte(ch);
WriteByte('*');

12.2.3. RS232TUT.H
// RS232TUT.h : main header file for the RS232TUT application
/l
#if |
defined(AFX RS232TUT H_ B483DFBF 2BC7 4F5C _A17A 182A0133B7B9 INCLUD
ED )
#define
AFX RS232TUT H B483DFBF 2BC7 4F5C _A17A 182A0133B7B9 INCLUDED
#if MSC_VER > 1000
#pragma once
#endif / MSC_VER > 1000
#ifndef AFXWIN H
#error include 'stdafx.h' before including this file for PCH
#endif
#include "resource.h" // main symbols
T
/I CRS232TUTApp:
/I See RS232TUT.cpp for the implementation of this class
/l

class CRS232TUTApp : public CWinApp
{
public:
CRS232TUTApp();
/I Overrides
// ClassWizard generated virtual function overrides
/I{{AFX_VIRTUAL(CRS232TUTApp)
public:
virtual BOOL InitInstance();
/I} yAFX_VIRTUAL
// Tmplementation
/I{{AFX_MSG(CRS232TUTApp)
/I NOTE - the ClassWizard will add and remove member functions here.
// DO NOT EDIT what you see in these blocks of generated code !
/I}}AFX_MSG
DECLARE _MESSAGE MAP()
¥
s
/I{{AFX_INSERT LOCATION}}
/I Microsoft Visual C++ will insert additional declarations immediately before the previous
line.
#endif // !
defined(AFX RS232TUT H_ B483DFBF 2BC7 4F5C_A17A 182A0133B7B9 INCLUD
ED )
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12.2.4. RS232TUT
/I RS232TUT.cpp : Defines the class behaviors for the application.
//
#include "stdafx.h"
#include "RS232TUT.h"
#include "RS232TUTDIg.h"
#ifdef DEBUG
#define new DEBUG NEW
#undef THIS FILE
static char THIS FILE[]=_ FILE ;
#endif
T
/I CRS232TUTApp
BEGIN _MESSAGE MAP(CRS232TUTApp, CWinApp)
/I{{AFX_MSG_MAP(CRS232TUTApp)
// NOTE - the ClassWizard will add and remove mapping macros here.
// DO NOT EDIT what you see in these blocks of generated code!
/1y yAFX _MSG
ON_COMMAND(ID_HELP, CWinApp::OnHelp)
END MESSAGE MAP()
T
// CRS232TUTApp construction

CRS232TUTApp::CRS232TUTApp()
{
// TODO: add construction code here,
// Place all significant initialization in InitInstance
}
T
// ' The one and only CRS232TUTApp object
CRS232TUTApp theApp;
T iy
// CRS232TUTApp initialization
BOOL CRS232TUTApp::InitInstance()
{
AfxEnableControlContainer();
// Standard initialization
/I If you are not using these features and wish to reduce the size
/I of your final executable, you should remove from the following
/I the specific initialization routines you do not need.
#ifdef AFXDLL
Enable3dControls(); // Call this when using MFC in a shared DLL
#else
Enable3dControlsStatic();  // Call this when linking to MFC statically
#endif
CRS232TUTDIg dlg;
m_pMainWnd = &dlg;
int nResponse = dlg.DoModal();
if (nResponse == IDOK)
{
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// TODO: Place code here to handle when the dialog is
/I dismissed with OK

}

else if (nResponse == IDCANCEL)

{
// TODO: Place code here to handle when the dialog is
/I dismissed with Cancel

}

// Since the dialog has been closed, return FALSE so that we exit the
/I application, rather than start the application's message pump.
return FALSE;

}
12.2.5. RS232TUTDIg
// RS232TUTDIg.h : header file
//
/I{{AFX_INCLUDES()
#include "mscomm.h"
/1Yy AFX _INCLUDES
#if |
defined(AFX RS232TUTDLG H 4C1AE02B 9689 41FF 8F79 A9F74E508A84 INCL
UDED )
#define
AFX RS232TUTDLG H_4C1AE02B 9689 41FF 8F79 A9F74E508A84 INCLUDED _
#if MSC_VER > 1000
#pragma once
#endif / MSC_VER > 1000
T
// CRS232TUTDIg dialog
class CRS232TUTDIg : public CDialog
{
// Construction
public:
CString getCurStrinCombobox(const CComboBox & a);
void InitComboBox();
void Settings();
CRS232TUTDIg(CWnd* pParent = NULL);// standard constructor
// Dialog Data
/I{{AFX DATA(CRS232TUTDIg)
enum { IDD =IDD RS232TUT DIALOG };
CComboBox m_cboStopBit;
CComboBox m_cboParityBit;
CComboBox m_cboHandshaking;
CComboBox m_cboDataBit;
CComboBox m_cboComPort;
CComboBox m_cboBitRate;
CMSComm m mscomm;
CString m_strReceive;
CString m_strTransfer;
/I}}AFX _DATA

Thang8831
http://www.picvietnam.com
-228 -



CCS C for PICI6F877A4 24/06/2008

/I ClassWizard generated virtual function overrides
/I{{AFX_VIRTUAL(CRS232TUTDIg)
protected:
virtual void DoDataExchange(CDataExchange* pDX); // DDX/DDV support
//} yAFX_VIRTUAL

// Tmplementation

protected:
HICON m_hlcon;

/I Generated message map functions

/I{{AFX_MSG(CRS232TUTDIg)

virtual BOOL OnlnitDialog();

afx_msg void OnSysCommand(UINT nID, LPARAM I[Param);

afx_msg void OnPaint();

afx_msg HCURSOR OnQueryDraglcon();

afx_msg void OnButtonExit();

afx_msg void OnEditchangeComboComport();

afx_msg void OnButtonSend();

afx_msg void OnOnCommMscomm1();

afx_msg void OnButtonClear();

afx_msg void OnButtonConnect();

DECLARE EVENTSINK MAP()

/I} AFX_MSG

DECLARE _MESSAGE MAP()
I8
/I{{AFX_INSERT LOCATION}}
/I Microsoft Visual C++ will insert additional declarations immediately before the previous
line.

#endif // !
defined(AFX RS232TUTDLG_H_4C1AE02B 9689 41FF 8F79 A9F74E508A84 INCL
UDED )

12.2.6. RS232TUTDIg.CPP

// RS232TUTDIg.cpp : implementation file
//

#include "stdafx.h"

#include "RS232TUT.h"

#include "RS232TUTDIg.h"

#ifdef DEBUG

#define new DEBUG NEW

#undef THIS FILE

static char THIS FILE[]=_ FILE ;
#endif
T
// CAboutDlg dialog used for App About

class CAboutDlg : public CDialog

{
public:

CAboutDlg();
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// Dialog Data
/I{{AFX_DATA(CAboutDlg)
enum { IDD =IDD ABOUTBOX };
/1Y yAFX _DATA

/I ClassWizard generated virtual function overrides
/I{{AFX_VIRTUAL(CAboutDlg)

protected:

virtual void DoDataExchange(CDataExchange* pDX); // DDX/DDV support
/I} yAFX_VIRTUAL

// Tmplementation
protected:
/I{{AFX_MSG(CAboutDlg)
/I} yAFX_MSG
DECLARE MESSAGE MAP()

}s
CAboutDIg::CAboutDlg() : CDialog(CAboutDIg::IDD)
{
/I{{AFX_DATA_INIT(CAboutDIg)
//} yAFX_DATA_INIT
¥
void CAboutDlg::DoDataExchange(CDataExchange* pDX)
{
CDialog::DoDataExchange(pDX);
/I{{AFX_ DATA MAP(CAboutDlg)
/I} yAFX _DATA_MAP
¥

BEGIN MESSAGE MAP(CAboutDlg, CDialog)
II{{AFX_MSG_MAP(CAboutDlg)
// No message handlers
/1Y yAFX_MSG_MAP
END MESSAGE MAP()
T
/I CRS232TUTDIg dialog
CRS232TUTDIg::CRS232TUTDIg(CWnd* pParent /*=NULL*/)
: CDialog(CRS232TUTDIg::IDD, pParent)

{
/I{{AFX_DATA_INIT(CRS232TUTDIg)
m_strReceive = T("");
m_strTransfer=_T("");
//} }AFX_DATA_INIT
// Note that Loadlcon does not require a subsequent Destroylcon in Win32
m_hlcon = AfxGetApp()->Loadlcon(IDR_MAINFRAME);
b
void CRS232TUTDIg::DoDataExchange(CDataExchange* pDX)
{
CDialog::DoDataExchange(pDX);
/I{{AFX_DATA_ MAP(CRS232TUTDIg)
DDX_ Control(pDX, IDC_COMBO_STOPBIT, m_cboStopBit);
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}

DDX Control(pDX, IDC_COMBO_PARITYBIT, m_cboParityBit);

DDX Control(pDX, IDC_COMBO HANDSHAKING, m_cboHandshaking);
DDX Control(pDX, IDC_COMBO_DATABIT, m_cboDataBit);
DDX_Control(pDX, IDC_COMBO_COMPORT, m_cboComPort);

DDX Control(pDX, IDC_COMBO_BITRATE, m_cboBitRate);

DDX Control(pDX, IDC_MSCOMMI1, m_mscomm);

DDX Text(pDX, IDC_EDIT RECEIVE, m_strReceive);

DDX Text(pDX, IDC_EDIT_TRANSFER, m_strTransfer);

/Iy yAFX _DATA _MAP

BEGIN MESSAGE_MAP(CRS232TUTDlg, CDialog)

//{{AFX_MSG_MAP(CRS232TUTDIg)
ON_WM_SYSCOMMAND()

ON_WM_PAINT()

ON_WM QUERYDRAGICON()
ON_BN_CLICKED(IDC_BUTTON_EXIT, OnButtonExit)
ON_CBN_EDITCHANGE(IDC_COMBO COMPORT,

OnEditchangeComboComport)

ON_BN CLICKED(IDC_BUTTON_SEND, OnButtonSend)
ON_BN_CLICKED(IDC_BUTTON_CLEAR, OnButtonClear)
//}YAFX_MSG_MAP

END MESSAGE MAP()
T
/I CRS232TUTDIg message handlers

BOOL CRS232TUTDIg::OnlnitDialog()

{

CDialog::OnlnitDialog();
// Add "About..." menu item to system menu.

// IDM_ABOUTBOX must be in the system command range.
ASSERT((IDM_ABOUTBOX & 0xFFF0) == IDM_ABOUTBOX);
ASSERT(IDM_ABOUTBOX < 0xF000);

CMenu* pSysMenu = GetSystemMenu(FALSE);
if (pSysMenu != NULL)
{
CString strAboutMenu;
strAboutMenu.LoadString(IDS_ ABOUTBOX);
if (!strAboutMenu.IsEmpty())
{
pSysMenu->AppendMenu(MF_SEPARATOR);
pSysMenu->AppendMenu(MF_STRING, IDM_ABOUTBOX,

strAboutMenu);

}
j

// Set the icon for this dialog. The framework does this automatically
/I when the application's main window is not a dialog
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Setlcon(m_hlcon, TRUE); /I Set big icon
Setlcon(m_hlcon, FALSE); // Set small icon

// TODO: Add extra initialization here
InitComboBox();

return TRUE; // return TRUE unless you set the focus to a control

j
void CRS232TUTDIg::OnSysCommand(UINT nID, LPARAM IParam)

{
if (nID & 0xFFF0) == IDM_ABOUTBOX)

{
CAboutDlg dlgAbout;
dlgAbout.DoModal();
}
else
{
CDialog::OnSysCommand(nID, 1Param);
}

// If you add a minimize button to your dialog, you will need the code below
/I to draw the icon. For MFC applications using the document/view model,
/I this is automatically done for you by the framework.

void CRS232TUTDIg::OnPaint()

{

if (IsIconic())

{
CPaintDC dc(this); // device context for painting
SendMessage(WM_ICONERASEBKGND, (WPARAM) dc.GetSafeHdc(), 0);
/I Center icon in client rectangle
int cxIcon = GetSystemMetrics(SM_CXICON);
int cylcon = GetSystemMetrics(SM_CYICON);
CRect rect;
GetClientRect(&rect);
int x = (rect. Width() - cxIcon + 1) / 2;
int y = (rect.Height() - cylcon + 1)/ 2;
// Draw the icon
dc.Drawlcon(x, y, m_hlcon);

b

else

{
CDialog::OnPaint();

b

}

// ' The system calls this to obtain the cursor to display while the user drags
//" the minimized window.
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HCURSOR CRS232TUTDIg::OnQueryDraglcon()
{

}
void CRS232TUTDIg::Settings()

{

return (HCURSOR) m_hlcon;

// if port is already opened then close port.

if( m_mscomm.GetPortOpen())
m_mscomm.SetPortOpen(false);

// Setting comport

m_mscomm.SetCommPort(m_cboComPort.GetCurSel()+ 1);

// Setting Handshaking

m_mscomm.SetHandshaking(m_cboHandshaking.GetCurSel());

//

CString strBitRate = getCurStrinCombobox(m_cboBitRate);

CString strParity = getCurStrInCombobox(m_cboParityBit);

CString strDataBit = getCurStrInCombobox(m_cboDataBit);

CString strStopBit = getCurStrInCombobox(m_cboStopBit);

CString strSetting;
strSetting.Format("%s,%c,%s,%s",strBitRate,strParity[ 1 ],strDataBit,strStopBit);

m_mscomm.SetSettings(strSetting);//"9600,N,8,1");

m_mscomm.SetRThreshold(1); //

// set for input direction

m_mscomm.SetInputLen(1);

m_mscomm.SetInBufferSize(1024);

m_mscomm.SetIlnputMode(0);

m_mscomm.SetOutBufferSize(1024);

m_mscomm.SetPortOpen(true);

}
void CRS232TUTDIg::InitComboBox()

{
/I ComboBox ComPort
m_cboComPort.ResetContent();
m_cboComPort.AddString("COMI1");
m_cboComPort.AddString("COM2");
m_cboComPort.SetCurSel(0);
//m_cboComPort
// ComboBox BitRate
m_cboBitRate.ResetContent();
m_cboBitRate.InsertString(0,"600");
m_cboBitRate.InsertString(1,"1200");
m_cboBitRate.InsertString(2,"2400");
m_cboBitRate.InsertString(3,"4800");
m_cboBitRate.InsertString(4,"9600");
m_cboBitRate.InsertString(5,"14400");
m_cboBitRate.InsertString(6,"19200");
m_cboBitRate.InsertString(7,"28800");
m_cboBitRate.InsertString(8,"38400");
m_cboBitRate.InsertString(9,"56000");
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m_cboBitRate.InsertString(10,"57600");

m_cboBitRate.InsertString(11,"115200");
m_cboBitRate.InsertString(12,"128000");
m_cboBitRate.InsertString(13,"256000");

m_cboBitRate.SetCurSel(4);

// ComboBox Data Bit

m_cboDataBit.ResetContent();
m_cboDataBit. AddString("5");
m_cboDataBit. AddString("6");
m_cboDataBit. AddString("7");
m_cboDataBit. AddString("8");

m_cboDataBit.SetCurSel(3);

// ComboBox Stop Bit
m_cboStopBit.ResetContent();
m_cboStopBit.AddString("1");
m_cboStopBit.AddString("1.5");
m_cboStopBit.AddString("2");

m_cboStopBit.SetCurSel(0);

// ComboBox Parity Bit
m_cboParityBit.ResetContent();
m_cboParityBit.InsertString(0,"None");
m_cboParityBit.InsertString(1,"Ol1d");
m_cboParityBit.InsertString(2,"Even");
m_cboParityBit.InsertString(3,"Mark");
m_cboParityBit.InsertString(4,"Space");

m_cboParityBit.SetCurSel(0);

// ComboBox Handshaking
m_cboHandshaking.ResetContent();
m_cboHandshaking.InsertString(0,"None");
m_cboHandshaking.InsertString(1,"XON/XOFF");
m_cboHandshaking.InsertString(2,"RTS");
m_cboHandshaking.InsertString(3,"RTS/CTS + XON/XOFF");

m_cboHandshaking.SetCurSel(0);

}
void CRS232TUTDIg::OnButtonExit()

{
// TODO: Add your control notification handler code here
if ( m_mscomm.GetPortOpen() )
m_mscomm.SetPortOpen(false);
OnOK();

}
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void CRS232TUTDIg::OnEditchangeComboComport()

{
// TODO: Add your control notification handler code here
}
void CRS232TUTDIg::OnButtonSend()
{
// TODO: Add your control notification handler code here
UpdateData();
Settings();
// send data
m_mscomm.SetOutput((COleVariant)m_strTransfer);
UpdateData(false);
J

BEGIN_EVENTSINK MAP(CRS232TUTDIg, CDialog)
/I{{AFX_EVENTSINK MAP(CRS232TUTDIg)
ON_EVENT(CRS232TUTDIg, IDC_ MSCOMMI, 1 /* OnComm */,
OnOnCommMscomml1, VTS NONE)
/I} yAFX_EVENTSINK MAP
END EVENTSINK MAP()

void CRS232TUTDIg::OnOnCommMscomm1()

{
// TODO: Add your control notification handler code here

UpdateData();
switch( m_mscomm.GetCommEvent()){
case 1: // comEvSend
break;
case 2:// comEvReceive
VARIANT data = m_mscomm.Getlnput();
m_strReceive += (CString)data.bstrVal;
break;
case 3:// comEvCTS
break;
case 4://comEvDSR
break;
case 5: //comEvCD
break;
case 6://comEvRing
break;
case 7: //comEVEOF
break;
}5
UpdateData(false);

j
void CRS232TUTDIg::OnButtonClear()

{
// TODO: Add your control notification handler code here

UpdateData();
m_strReceive ="";

Thang8831
http://www.picvietnam.com
-235-



CCS C for PICI6F877A4 24/06/2008

UpdateData(false);

}
CString CRS232TUTDIg::getCurStrInCombobox(const CComboBox &a)

{
CString str;
a.GetLBText(a.GetCurSel(),str);
return str;

}
12.2.7. StdAfx.H

// stdafx.h : include file for standard system include files,

/I or project specific include files that are used frequently, but

/I are changed infrequently

//

#if |

defined(AFX STDAFX H A63EF4CE 6555 4F4F B8F9 88951D96BF49 INCLUDED
)

#define

AFX STDAFX H AG63EF4CE 6555 4F4AF B8F9 88951D96BF49 INCLUDED

#if MSC_VER > 1000
#pragma once
#endif / MSC_VER > 1000

#define VC_EXTRALEAN // Exclude rarely-used stuff from Windows headers
#include <afxwin.h> // MFC core and standard components

#include <afxext.h> // MFC extensions

#include <afxdisp.h> // MFC Automation classes

#include <afxdtctl.h> // MFC support for Internet Explorer 4 Common Controls
#ifndef AFX NO AFXCMN_SUPPORT

#include <afxcmn.h> // MFC support for Windows Common Controls

#endif/ AFX_NO_AFXCMN_SUPPORT

/I{{AFX_INSERT LOCATION}}
/I Microsoft Visual C++ will insert additional declarations immediately before the previous
line.

#endif // !

defined(AFX STDAFX H A63EF4CE 6555 4F4F B8F9 88951D96BF49 INCLUDED
)

12.2.8. mscomm.H

#if' !

defined(AFX_MSCOMM _H__ E6B47B70 15D5 4522 B55C 51522629ECEA__INCLUDE
D)

#define

AFX MSCOMM H E6B47B70 15D5 4522 B55C 51522629ECEA_ INCLUDED

#if MSC_VER > 1000
#pragma once
#endif / MSC VER > 1000
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// Machine generated IDispatch wrapper class(es) created by Microsoft Visual C++

// NOTE: Do not modify the contents of this file. If this class is regenerated by
/I Microsoft Visual C++, your modifications will be overwritten.
s

/I CMSComm wrapper class

class CMSComm : public CWnd
{
protected:
DECLARE _DYNCREATE(CMSComm)
public:
CLSID const& GetClsid()
{
static CLSID const clsid
= { 0x648a5600, 0x2c6e, 0x101b, { 0x82, 0xb6, 0x0, 0x0, 0x0, 0x0,
0x0, 0x14 } };
return clsid;
j
virtual BOOL Create(LPCTSTR IpszClassName,
LPCTSTR IpszWindowName, DWORD dwStyle,
const RECT& rect,
CWnd* pParentWnd, UINT nID,
CCreateContext™* pContext = NULL)
{ return CreateControl(GetClsid(), IpszWindowName, dwStyle, rect, pParentWnd,
nID); }

BOOL Create(LPCTSTR IpszWindowName, DWORD dwStyle,
const RECT& rect, CWnd* pParentWnd, UINT nID,
CFile* pPersist = NULL, BOOL bStorage = FALSE,
BSTR bstrLicKey = NULL)
{ return CreateControl(GetClsid(), IpszZWindowName, dwStyle, rect, pParentWnd,
nlD,
pPersist, bStorage, bstrLicKey); }
/I Attributes
public:

/I Operations

public:
void SetCDHolding(BOOL bNewValue);
BOOL GetCDHolding();
void SetCommlID(long nNewValue);
long GetCommlID();
void SetCommPort(short nNewValue);
short GetCommPort();
void SetCTSHolding(BOOL bNewValue);
BOOL GetCTSHolding();
void SetDSRHolding(BOOL bNewValue);
BOOL GetDSRHolding();
void SetDTREnable(BOOL bNewValue);
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BOOL GetDTREnable();
void SetHandshaking(long nNewValue);
long GetHandshaking();
void SetInBufferSize(short nNewValue);
short GetInBufferSize();
void SetInBufferCount(short nNewValue);
short GetInBufferCount();
void SetBreak(BOOL bNewValue);
BOOL GetBreak();
void SetInputLen(short nNew Value);
short GetInputLen();
void SetNullDiscard(BOOL bNewValue);
BOOL GetNullDiscard();
void SetOutBufferSize(short nNewValue);
short GetOutBufferSize();
void SetOutBufferCount(short nNewValue);
short GetOutBufferCount();
void SetParityReplace(LPCTSTR IpszZNewValue);
CString GetParityReplace();
void SetPortOpen(BOOL bNewValue);
BOOL GetPortOpen();
void SetRThreshold(short nNewValue);
short GetRThreshold();
void SetRTSEnable(BOOL bNewValue);
BOOL GetRTSEnable();
void SetSettings(LPCTSTR IpszNewValue);
CString GetSettings();
void SetSThreshold(short nNewValue);
short GetSThreshold();
void SetOutput(const VARIANT& newValue);
VARIANT GetOutput();
void SetInput(const VARIANT& newValue);
VARIANT Getlnput();
void SetCommEvent(short nNewValue);
short GetCommEvent();
void SetEOFEnable(BOOL bNewValue);
BOOL GetEOFEnable();
void SetInputMode(long nNewValue);
long GetlnputMode();
¥
/I{{AFX_INSERT LOCATION}}
/I Microsoft Visual C++ will insert additional declarations immediately before the previous
line.

#endif // !

defined(AFX MSCOMM_H_E6B47B70 15D5 4522 B55C 51522629ECEA__ INCLUDE
D))

12.2.9. mscomm.CPP

// Machine generated IDispatch wrapper class(es) created by Microsoft Visual C++

// NOTE: Do not modify the contents of this file. If this class is regenerated by

Thang8831
http://www.picvietnam.com
-238 -



CCS C for PICI6F877A4 24/06/2008

/I Microsoft Visual C++, your modifications will be overwritten.

#include "stdafx.h"
#include "mscomm.h"
I T

// CMSComm
IMPLEMENT DYNCREATE(CMSComm, CWnd)
I T
/I CMSComm properties
I
/I CMSComm operations
void CMSComm::SetCDHolding(BOOL bNew Value)
{
static BYTE parms[] =
VTS BOOL;
InvokeHelper(0x1, DISPATCH_PROPERTYPUT, VT _EMPTY, NULL, parms,
bNewValue);
¥
BOOL CMSComm::GetCDHolding()
{
BOOL result;
InvokeHelper(0x1, DISPATCH_PROPERTYGET, VT _BOOL, (void*)&result,
NULL);
return result;
}
void CMSComm::SetCommID(long nNewValue)
{
static BYTE parms[] =
VTS 14;
InvokeHelper(0x3, DISPATCH PROPERTYPUT, VT _EMPTY, NULL, parms,
nNewValue);
¥
long CMSComm::GetCommID()
{
long result;
InvokeHelper(0x3, DISPATCH _PROPERTYGET, VT I4, (void*)&result, NULL);
return result;
¥
void CMSComm::SetCommPort(short nNewValue)
{
static BYTE parms|[] =
VTS 12;
InvokeHelper(0x4, DISPATCH_PROPERTYPUT, VT_EMPTY, NULL, parms,
nNewValue);
}
short CMSComm::GetCommPort()
{
short result;
InvokeHelper(0x4, DISPATCH_PROPERTYGET, VT 12, (void*)&result, NULL);
return result;
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j
void CMSComm::SetCTSHolding(BOOL bNew Value)

{
static BYTE parms[] =
VTS BOOL;
InvokeHelper(0x5, DISPATCH_PROPERTYPUT, VT _EMPTY, NULL, parms,
bNewValue);

}
BOOL CMSComm::GetCTSHolding()

{

BOOL result;

InvokeHelper(0x5, DISPATCH_PROPERTYGET, VT _BOOL, (void*)&result,
NULL);

return result;

j
void CMSComm::SetDSRHolding(BOOL bNew Value)

{
static BYTE parms[] =
VTS BOOL;
InvokeHelper(0x7, DISPATCH_PROPERTYPUT, VT _EMPTY, NULL, parms,
bNewValue);

}
BOOL CMSComm::GetDSRHolding()

{

BOOL result;

InvokeHelper(0x7, DISPATCH_PROPERTYGET, VT _BOOL, (void*)&result,
NULL);

return result;

j
void CMSComm::SetDTREnable(BOOL bNewValue)

{
static BYTE parms[] =
VTS BOOL;
InvokeHelper(0x9, DISPATCH_PROPERTYPUT, VT _EMPTY, NULL, parms,
bNewValue);

}
BOOL CMSComm::GetDTREnable()

{

BOOL result;
InvokeHelper(0x9, DISPATCH_PROPERTYGET, VT _BOOL, (void*)&result,
NULL);
return result;
b
void CMSComm::SetHandshaking(long nNewValue)
{
static BYTE parms[] =
VTS 14;
InvokeHelper(0Oxa, DISPATCH PROPERTYPUT, VT _EMPTY, NULL, parms,
nNewValue);
}
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long CMSComm::GetHandshaking()

{
long result;
InvokeHelper(Oxa, DISPATCH PROPERTYGET, VT 14, (void*)&result, NULL);
return result;
}
void CMSComm::SetInBufferSize(short nNewValue)
{
static BYTE parms[] =
VTS 12;
InvokeHelper(0xb, DISPATCH_PROPERTYPUT, VT_EMPTY, NULL, parms,
nNewValue);
h
short CMSComm::GetInBufferSize()
{
short result;
InvokeHelper(0xb, DISPATCH_PROPERTYGET, VT 12, (void*)&result, NULL);
return result;
j
void CMSComm::SetInBufferCount(short nNewValue)
{
static BYTE parms[] =
VTS 12;
InvokeHelper(0xc, DISPATCH PROPERTYPUT, VT _EMPTY, NULL, parms,
nNewValue);
}
short CMSComm::GetInBufferCount()
{
short result;
InvokeHelper(Oxc, DISPATCH PROPERTYGET, VT 12, (void*)&result, NULL);
return result;
}
void CMSComm::SetBreak(BOOL bNewValue)
{
static BYTE parms|[] =
VTS BOOL;
InvokeHelper(0xd, DISPATCH_PROPERTYPUT, VT _EMPTY, NULL, parms,
bNewValue);
j
BOOL CMSComm::GetBreak()
{
BOOL result;
InvokeHelper(0xd, DISPATCH_PROPERTYGET, VT _BOOL, (void*)&result,
NULL);
return result;
}
void CMSComm::SetlnputLen(short nNewValue)
{
static BYTE parms|[] =
VTS 12;
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InvokeHelper(Oxe, DISPATCH_PROPERTYPUT, VT_EMPTY, NULL, parms,

nNewValue);
h
short CMSComm::GetInputLen()
{
short result;
InvokeHelper(Oxe, DISPATCH _PROPERTYGET, VT 12, (void*)&result, NULL);
return result;
j
void CMSComm::SetNullDiscard(BOOL bNewValue)
{
static BYTE parms[] =
VTS BOOL;
InvokeHelper(0x10, DISPATCH_PROPERTYPUT, VT _EMPTY, NULL, parms,
bNewValue);
}
BOOL CMSComm::GetNullDiscard()
{
BOOL result;
InvokeHelper(0x10, DISPATCH_PROPERTYGET, VT _BOOL, (void*)&result,
NULL);
return result;
j
void CMSComm::SetOutBufferSize(short nNewValue)
{
static BYTE parms[] =
VTS 12;
InvokeHelper(0x11, DISPATCH _PROPERTYPUT, VT _EMPTY, NULL, parms,
nNewValue);
}
short CMSComm::GetOutBufferSize()
{
short result;
InvokeHelper(0x11, DISPATCH PROPERTYGET, VT 12, (void*)&result, NULL);
return result;
}
void CMSComm::SetOutBufferCount(short nNewValue)
{
static BYTE parms|[] =
VTS 12;
InvokeHelper(0x12, DISPATCH_PROPERTYPUT, VT _EMPTY, NULL, parms,
nNewValue);
h
short CMSComm::GetOutBufferCount()
{
short result;
InvokeHelper(0x12, DISPATCH_PROPERTYGET, VT 12, (void*)&result, NULL);
return result;
j

void CMSComm::SetParityReplace(LPCTSTR IpszNew Value)
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{
static BYTE parms[] =
VTS BSTR;
InvokeHelper(0x13, DISPATCH_PROPERTYPUT, VT _EMPTY, NULL, parms,
IpszNewValue);
}
CString CMSComm::GetParityReplace()
{
CString result;
InvokeHelper(0x13, DISPATCH_PROPERTYGET, VT _BSTR, (void*)&result,
NULL);
return result;
j
void CMSComm::SetPortOpen(BOOL bNewValue)
{
static BYTE parms[] =
VTS BOOL;
InvokeHelper(0x14, DISPATCH _PROPERTYPUT, VT _EMPTY, NULL, parms,
bNewValue);
}
BOOL CMSComm::GetPortOpen()
{
BOOL result;
InvokeHelper(0x14, DISPATCH _PROPERTYGET, VT _BOOL, (void*)&result,
NULL);
return result;
j
void CMSComm::SetR Threshold(short nNewValue)
{
static BYTE parms[] =
VTS 12;
InvokeHelper(0x15, DISPATCH_PROPERTYPUT, VT _EMPTY, NULL, parms,
nNewValue);
}

short CMSComm::GetR Threshold()
{

short result;
InvokeHelper(0x15, DISPATCH _PROPERTYGET, VT 12, (void*)&result, NULL);
return result;

¥
void CMSComm::SetRTSEnable(BOOL bNewValue)
{
static BYTE parms|[] =
VTS BOOL;
InvokeHelper(0x16, DISPATCH_PROPERTYPUT, VT _EMPTY, NULL, parms,
bNewValue);
¥
BOOL CMSComm::GetRTSEnable()
{
BOOL result;
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InvokeHelper(0x16, DISPATCH PROPERTYGET, VT _BOOL, (void*)&result,
NULL);
return result;

}
void CMSComm::SetSettings(LPCTSTR IpszNewValue)
{
static BYTE parms|[] =
VTS BSTR;
InvokeHelper(0x17, DISPATCH_PROPERTYPUT, VT _EMPTY, NULL, parms,
IpszNewValue);
j
CString CMSComm::GetSettings()
{
CString result;
InvokeHelper(0x17, DISPATCH_PROPERTYGET, VT BSTR, (void*)&result,
NULL);
return result;
}
void CMSComm::SetSThreshold(short nNewValue)
{
static BYTE parms|[] =
VTS 12;
InvokeHelper(0x18, DISPATCH_PROPERTYPUT, VT _EMPTY, NULL, parms,
nNewValue);
h
short CMSComm::GetSThreshold()
{
short result;
InvokeHelper(0x18, DISPATCH_PROPERTYGET, VT 12, (void*)&result, NULL);
return result;
j
void CMSComm::SetOutput(const VARIANT& newValue)
{
static BYTE parms[] =
VTS VARIANT;
InvokeHelper(0x19, DISPATCH_PROPERTYPUT, VT _EMPTY, NULL, parms,
&newValue);
}
VARIANT CMSComm::GetOutput()
{
VARIANT result;
InvokeHelper(0x19, DISPATCH PROPERTYGET, VT VARIANT, (void*)&result,
NULL);
return result;
j
void CMSComm::SetInput(const VARIANT& new Value)
{
static BYTE parms[] =
VTS VARIANT;
InvokeHelper(0x1a, DISPATCH_PROPERTYPUT, VT_EMPTY, NULL, parms,
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&newValue);
J
VARIANT CMSComm::Getlnput()
{
VARIANT result;
InvokeHelper(Ox1a, DISPATCH PROPERTYGET, VT VARIANT, (void*)&result,
NULL);
return result;
}
void CMSComm::SetCommEvent(short nNewValue)
{
static BYTE parms[] =
VTS 12;
InvokeHelper(0x1b, DISPATCH_PROPERTYPUT, VT _EMPTY, NULL, parms,
nNewValue);
h
short CMSComm::GetCommEvent()
{
short result;
InvokeHelper(0Ox1b, DISPATCH PROPERTYGET, VT 12, (void*)&result, NULL);
return result;
h
void CMSComm::SetEOFEnable(BOOL bNewValue)
{
static BYTE parms|[] =
VTS BOOL;
InvokeHelper(0Ox1c, DISPATCH _PROPERTYPUT, VT _EMPTY, NULL, parms,
bNewValue);
J
BOOL CMSComm::GetEOFEnable()
{
BOOL result;
InvokeHelper(0x1c, DISPATCH _PROPERTYGET, VT _BOOL, (void*)&result,
NULL);
return result;
h
void CMSComm::SetInputMode(long nNew Value)
{
static BYTE parms|[] =
VTS 14;
InvokeHelper(0x1d, DISPATCH_PROPERTYPUT, VT _EMPTY, NULL, parms,
nNewValue);
§
long CMSComm::GetlnputMode()
{
long result;
InvokeHelper(0x1d, DISPATCH_PROPERTYGET, VT 14, (void*)&result, NULL);
return result;
}

12.2.10. Giao tiep pc va pic6f877 qua cong rs232
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chao cac ban minh dang viét chuong trinh giao tiép giita pic6f877 va pc
chuong trinh trén pic viét bang ccsc 1énh :

#include <16F877.h>

#fuses HS,NOWDT,NOPROTECT,NOLVP
#device 16F877*=16 ADC=8

#use delay(clock=1000000)

#use rs232(baud=4800, xmit=PIN_C6, rcv=PIN_C7, PARITY=N,BITS =7,STOP=2)
#include <input.c>

#include <STDLIB.h>

void main()

{

//int status;

char value;

led_init();

lcd_pute("begin");

value=getc();
putc(value);}

trén pc dung chuong trinh giao tiép viét bang matlab( trong dién dan)
nhung sao minh ko thay né nhan dc gi ca
c6 ai lam cai nay rdi thi c6 thé giup minh dc ko
Ban tham khao nhe
#include <16F876A.h>
#device adc=8
#use delay(clock=20000000)
#fuses NOWDT,HS
#use rs232(baud=2400,parity=N,xmit=PIN_C6,rcv=PIN_C7,bi ts=8)

char c;

#INT RDA

Receive isr()

{

c=getc(); // nhan ky tu.
}

void main(void)

{

set_tris_b(0x00);
output_b(0x00);

enable_interrupts(INT _RDA);
enable interrupts (GLOBAL);

while(1)

{
output_b(c);
}

}
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13. Ghi doc RAM ngoai
13.1. So' do

DA LEN REOVNT |2
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nITHY Al 3
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RATIRN RES [ =
RAZIA N AE- REGPo: [ =
FAANE AR RETRCD [*0 T WR=c=ccc-°=-
RAWTICH e L
FASANATE  RCOTI0S0/TICH |15 Z {po oo 12 10 a0 oo
ARG 1ITI0SWGCRE |18 3 fpq aq (12 A1 01
REIANSTD ARG P |1 + foz az (1 Az [
RE1/ANSIR ARG REL (18 13 a3 12 A3 03
W= R 40 VIR D+ a4 A4 i
RCs=00 [ 24 s us [ 14 RS ) I I I
RCETHCK | 2= 2 g us (13 * | ag =7 - I
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............................................. 5 0 e e
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13.2. Code

L1177 7777 707777777777 777777777777777777777777777777777777777777777777777777
//Chuong trinh ghi va doc RAM ngoai

//Su dung PIC16F877, chot bang 74HCS573, RAM 62256 32Kx8

//

//Cong viec can thuc hien:

//Ghi du lieu vao RAM sau moi lan bam nut,

//sau 10 lan ghi, sang LED va doc lan luot 10 gia tri do.

//

L1117 7777777777777 777777777777 7777 777777777777 7777777777777777777777777
#include <16F877.h>

#device *=16

#device adc=8

#FUSES NOWDT //No Watch Dog Timer

#FUSES RC //Resistor/Capacitor Osc with CLKOUT
#FUSES NOPROTECT //Code not protected from reading

#FUSES BROWNOUT //Reset when brownout detected

#FUSES LVP //Low Voltage Programming on B3 (PIC16) or
B5(PIC18)

#FUSES NOWRT //Program memory not write protected
#FUSES NODEBUG //No Debug mode for ICD

Thang8831

http://www.picvietnam.com
-247 -



CCS C for PICI6F877A4

24/06/2008

#use delay(clock=20000000)
//khai bao bien

int8 adc;

int ghi;

intl6 diachi;

#int ext
void ngat RBO ()
{
intl6 diachi;
if( diachi < 10 ) {
adc=read adc();
output _high( PIN D7 );
//thiet lap dia chi cho RAM:
output high( PIN Bl );
thap dia chi RAM
output c( diachi );
output low( PIN Bl );

output d( diachi>>8 );

//ghi gia tri vao RAM:
output low( PIN B2 );
output c( adc );
output high( PIN D7 );
diachi++;
}
if( diachi == 10 ) {
output high( PIN A5 );
diachi = 0;
ghi = 0;
tiep
}
}
// Chuong trinh chinh
main ()
{
setup adc ports( ANO ANl VSS VREF );
setup adc( ADC CLOCK INTERNAL ) ;
set adc channel (0) ;

enable interrupts( global );
enable interrupts( int ext );

ext int edge( L TO H );

while (true) {

ghi = 1;
if( ghi == 0 ) {
output high( PIN B2 );
ghi
output low( PIN B3 );
OEbu=0

//ghi=1:dang ghi du lieu vao RAM

//bien dem so lan ghi vao RAM

//doc gia tri ADC
//khoa RAM

//LE=1, cho phep xac lap 8bit

//xac lap 8bit thap dia chi RAM
//LE=0, chot 8bit thap dia chi

//x%xac lap 8bit cao dia chi RAM,
//dong thoi mo RAM (RD7=0)

//chuyen sang che do ghi, WEbu=0

//ghi gia tri vao RAM
//khoa RAM

//sang LED

//da ghi xong, cho phep xu 1i

//A0,Al la ADC, VRef+ la A3

//chon ANO

//chon ngat ngoai
//ngat dua vao canh len

//dang ghi du lieu vao RAM
//du lieu da ghi xong
//khong cho phep che do

//chuyen sang che do doc,

for( diachi=0;diachi<=10;diachi++ ) {

//thiet lap dia chi cho RAM:

output high( PIN Bl );
8bit thap dia chi RAM

output c( diachi );
chi RAM

output low( PIN Bl );
chi RAM
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output d( diachi>>8 ); //xac lap 8bit cao dia chi
RAM,
//dong thoi mo RAM (RD7=0)
//doc gia tri tu RAM:

input _c(); //doc gia tri tu RAM
delay ms(700);
output high( PIN D7 ); //khoa RAM

}

Project 1: Két n6i PIC 16F877A v6i EEPROM 25AA640.

Sorry moi nguoi 13 tbi hom nay em tim méi ca mat ma khong thay bat ctr mot thang
EEPROM nio c6 chuan giao tiép SPI, cho nén & Project niy em chi xin dwgc lam chay thoi,
ai c6 diéu kién mach that hodc c6 trinh gia lap t6t thi xin test + dwa ra y kién cho em phat.

SPI 1a mot chuédn dir lidu giao tiép don gidn nhat c6 toc do 16n nhat, tuy nhién co do an
toan khong cao khi ma day clock bi anh huong => dan dén anh huong dén toan hé thong.

V6i PIC16F877A thi c6 3 chan cho ché d6 SPI d6 1a: RC3( clock ), RC4 ( SDI ), RC5
( SDO0) , con chan select chip thi 1dy bat cir mot chan 1/0 thong thudng.

Co ché SPI la qua trinh dich bit qua lai gilta Slave va Master qua 2 duong day SDI, SDO.
Ung voi mdi IC khéac nhau lai cho mot chuan truyén tiép riéng dé diéu khién qua trinh truyén.
V6i EEPROM 25AA640 co ché do 1a:

Doc byte:
Truyén 1énh 0000011 tiép dén 14 truyén dia chi 16 byte, va doc dit liéu . Khi chan CS 1én 1 =>
cling 1a lac bao hiéu két thic dudng truyén.

E“I'II |Ilr.
0 1234586 7 8 91011 21 22 23 24 25 26 27 28 29 30 31
SCK
=— Instructicn - 16 Bit Address ————
si_Jo 00 oo of1 1Y15)14[13)}12) ----- a80
High-impedance L e ﬁPaE.aOH[ YaraTars
%) r?ﬁﬁiﬁiﬁi"rﬁﬂﬁﬂj
Write byte

Viét 1énh ‘com’mand: 00000010, sau do tmyén dia chi 16 bit, rdi bat dau tmyén dir liéu. Qua
trinh truyén ket thirc khi CS =1

Ts |\ = |
i [Twe

=+—— Instruction - = 16 Bit Address - - Data Byle——=
s 0 0 0 00 o/ T\ ofE@@HEE - 2HETEEEHEREREOT-
High-impedance
S0 i
PHP Code:
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void main ()

{

OUTPUT_LOW (PIN C2);

setup spi (SPI_MASTER|SPI L TO H|SPI CLK DIV 4);
OUTPUT HIGH (PIN C2);

delay (5);

OUTPUT LOW (PIN C2);
spi write (0x02)
spi write (0x00)
spi write (0x04)
wpi write (0x55)
OUTPUT HIGH (PIN C2);
delay (5);

’
’
’
’

OUTPUT LOW (PIN C2);
spi_write (0x03);
spi write (0x00);
spi _write (0x04);
wpi read (buff);
OUTPUT HIGH (PORTD) ;
delay (5);

while (1) ;
}

cho em hoi vé vong 1ap while
cac bac c6 thé cho minh biét cach sir dung vong lap while dc ko?
chuong trinh minh viét nhu sau nhung vong 1dp while ko thuc hién dc

Code:

int8 a,b;
main ()

{

while (a==8) {
at++;
portb=00;

delay ms(100);
portb=0xFF;
delay ms(100);
}

TL: Bén ngoai vong while nén khdi tao gia tri cho bién a. Piéu kién lip 1a a==8 do d6 néu gia
tri a ban dau khong phai 1a 8 thi vong lap khong chay. Néu vong lap c6 chay thi chi chay 1
lan, vi bén trong vong 1dp a bi thay ddi.

Code ctia ban chi can stra lai thanh

Code:

int8 a,b;
main ()

{

a = 0;

while (a<8) {
at+;

portb=00;
delay ms(100);
portb=0xFF;
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delay ms(100);
}
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