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Nhw moi lan trude, nam nay, Philips tié}) tuc tdi tro cho tat ca cac déi thi Robocon vi diéu khién

P89V5IRD? thong qua by mon Piéu khién tw dpng-khoa Pién-dién tir truong PHBK TP H6 Chi Minh, moi dgi
sé duwoc nhdn 2 MCUs <va néu thdy cac MCUs su dung tién loi, cac dgi co thé mua voi so lwong khong han

ché!>
Nham gioi thiéu voi cac ban mot s6 tinh nang noi bdt ciia MCU P89V51RD?2 phuc vu cudc thi Robocon,

trong bai viét nay, t6i xin dua ra mot sd dé nghi vé mach nap, mach img dung, cdc chirc nang diéu xung
<PWM>, Capture, giao tiép PC qua cong COM<UART> ... dé tién loi cho ban trong khi sir dung vi diéu khién
nay. Code ciia chwong trinh, t6i viét bang ngén ngir C, qua do, ban thdy dwoc tinh tién ich ciia C-Compiler.
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1. Khdi quat cdc tinh nang:
Trudc tién, ta ludt qua cac tinh nang cua PSOVS1RD2:
+Khdi qudt:
Y  P89VS5IRD?2 la vi diéu khién 80C51 c6 64kB Flash va 1024bytes<1kB> bo nhd dit liéu RAM.
Y  Tinh ning dic biét cia P89V6IRD2 1a ¢ ché d6 hoat dong mode x2. Ngudi thiét ké chon chay ing dung
ctia minh & ché d6 nay dé nang d6i toc d6 khi hoat dong & cing tan sb dao dong<mot chu ki may=6 chu ki
xung nhip>
Y B0 nhé chuong trinh Flash cho phép 1ap trinh ISP hodc/va song song. Ché d 1ap trinh song song duoc
dua ra dé thich Gmg v6i toc do cao, giam thoi gian va gia thanh.
Y  IAP/ISP.
+Cdc tinh nang:
Y  CPU 80CS51.
Y  Hoat dong & 5VDC trong tim tan sb dao dong dén 40MHz.
Y  64kB ISP.
Y SPI
Y 5 PCA v6i chuc nang PWM/capture/compare 16bits.
Y 4 cong xuat nhap.
Y 3 Timers/Couters 16bits.
Y  Watchdog Timer c6 thé lap trinh dugc.
Y
Y
Y
Y
Y
o

8 ngudn ngit.
2 thanh ghi DPTR.
Tuong thich muc logic TTL va CMOS.
Phét hién ngudn yéu <Brownout Detect>
Ché do Low-power, Power down, Idle.

So d6 khéi ctia MCU P89VS51RD2:
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Hinh 1: So @b khéi cia MCU P89V51RD2



So qua vé cac chan cua vi diéeu khién:

ek k=

+

2.

Port 0, Port 1, Port 2, Port 3: Nhu c4u tric 8051 kinh dién.
P1.0 - T2: Ngd vao Counter cho Timer/Counter 2 hodac ngd ra cho Counter/Timer 2.
P1.1 - T2EX: Piéu khién hudng va canh kich chirc nang Capture cho timer/Counter 2.
P1.2 — ECI: Ngd vao xung nhip. Tin hiéu nay 12 ngudn xung nhip ngoai cho chirc ning PCA.
P1.3 —CEXO0: ngd vao xung nhip cho chirc nang Capture/Compare modul 0.
P1.4:
0 SS: Chon cong phu vao cho SPI.
0 CEXI1: ngd vao xung nhip cho chirc nang Capture/Compare modul 1.

0 MOSI: phuc vu SPI
0 CEX2: ngd vao xung nhip cho churc nang Capture/Compare modul 2.

0 MISO: phuc vu SPI

0 CEX3: ngd vao xung nhip cho chirc nang Capture/Compare modul 3.
P1.7:

0 SCK: phuc vu SPI

0 CEX4: ngd vao xung nhip cho churc nang Capture/Compare modul 4.
PSEN : Cho phép dung bd nh¢ chuong trinh ngoai. Khi MCU st dung bd nhé chuong trinh trong chip,
PSEN khong tich cuc. Khi str dung bd nhé chuong trinh ngoai, PSEN thudng & muc tich cyc 2 1an
trong mdi chu ki may. Sy chuyén mic cao sang thip | trén PSEN cudng buc tir bén ngoai khi ngd vao
RST dang & mirc cao trong hon 10 chu ki may s& dua MCU vao ché d6 1ap trinh host tir bén ngoai.
RST: Khi ngudn dao dong dang hoat dong, mirc cao trén chan RST trong it nhét 2 chu ki méay sé Reset lai
hé théng. Néu chdn PSEN chuyén mic { trong khi RST van con & mirc cao, MCU s& vao ché do lap
trinh host tir bén ngoai, néu khong, s& hoat dong binh thuong.
EA : Cho phép st dung bd nhé chuong trinh ngoai.

0 EA ="0"B0 nhd ngoai.

0 EA =’1"»B0 nh¢ trong chip.
ALE/PROG : Cho phép khoa dia chi<Nhu 8051 cb dién> ngoai ra, chan nay con dugc ding dé dua vio
ché d 1ap trinh FLASH.
T6 chitc bé nhé:

MCU P89V5IRD?2 ¢6 2 vung khong gian dia chi riéng biét: vung luu trir cho bd nhé chuong trinh va cung
dia chi cho b nh¢ dit liéu <cau truc Harvard>

a. Lwa chon bank b6 nho chwong trinh flash: i N
Co 2 vung bd nhd ndi flash trong MCU, Block 0 c6 64kB va dugc to chuc thanh 512 sector, moi sector

chtra 128 Bytes. Block 1 chtra chuong trinh ISP/ICP va duoc kich hoat khi chon két hop bit reset mém (SWR)
<FCF.1> va bit chon bank (BSEL) <FCF.0>.
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Hinh 2: Mach Reset hop 1¢

Qua trinh tuan tu sau khi nguén duoc bat, chuong trinh boot s€ tu dong thuc thi va ) géng léy tin hiéu
autobaud tir may chu. Néu khong c6 qua trinh nay xay ra trong vong 400ms va bit ¢ SoftICE khong dugc bat,
chuong trinh boot s€ tu dong vao doan chuong trinh dugc nguoi dung lap trinh.

b. Thuc thi doan code Reset nguéon sau khi bit nguon: <Power-on reset code execution>

Khi méi cép dién vao MCU, tit ca cac port déu & trang thai bat ki nao do t6i khi oscillator bat dau hoat
dong va qua trinh reset kéo tat ca cac pin 1én muc cao. Qua trinh bat ngudn ma khong di d6i véi viéc Reset MCU
hop 1y s& dan t6i tinh trang ta khong biét MCU thuc thi 1énh & ving nhé nao! Piéu d6 c6 thé dan dén ma 1énh
trong flash bi thay ddi. Reset h¢ thong trong khi chuong trinh dang hoat dong s& khong c6 anh hudng tGi RAM
cia MCU, tuy nhién, ndi dung ctia ving nhd RAM trén chip trong qua trinh bat ngudn 13 cac gia tri ngau nhién.

Khi bat ddu md ngudn, chan RST phai duoc gitr & mirc cao mot khoang thoi gian du cho oscillator khoi
dong <thuong 1a vai mili gidy dbi voi dao dong ¢ tan s thap>, thém nita, dé qua trinh reset 1a hop 18, can giit
mue cao it nhat 2 chu ki may. Céc gia tri trd va tu duge chon trén hinh 2.
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Hinh 3: Mach MCU P89V51RD2 khi str dung ISP



Noi mét cach dé hiéu, dé qua trinh Reset 1a hop 1€, ta nén méc mach RC nhu hinh 2. Khi dung ¢ chuc
ning ISP/ICP, can thém mot Push button kéo 1én ngudn nhu hinh 3. Qua trinh Reset ngoai<chi nhan nut
RESET> va POR 1a c6 tac dung nhu nhau.

Ta luu y can ndi cac chan TxD, RxD dang theo trinh tu & mach giao tiép RS232:
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DB1: DB9 female néi cong COM cia PC
ISP: JACK két néi hai mach dé lap trinh

Hinh 4: Mach giao tiép RS232 qua cong COM

c. Trinh tw s dung mach nap:

Tat ngudn, gan mach cong COM-RS232

a) M& chuong trinh nap <FlashMagic, chon Device, BaudRate, thiét 1ap céc thong $6>
b) Browse dén File .hex can nap vao MCU.

c¢) Bat ngudn.

d) Nhap Start trén trinh FlashMagic.

e) Bam Reset ngoai.<Co thé dén lic nay, ban méi bat ngudn, day 1 qua trinh POR>

f) Két ndi ISP, chd bao hiéu Complete

g) Tit FlashMagic

Cdc hinh minh hoa:

: © Embedded Systems Academy |
. All Rights Reserved
= m for Philips Semiconductors

Hinh 5: Man hinh khéi dong FlashMagic




Flash Magic
File ISP Options Tools Help

1

COM Port: |5 - Erage block 0 [0:0000-0=FFFF]

Baud Rate: |3500 -
Device: ISSL\-"51F!DZ vI

[~ Erase all Flash
v Erase blocks used by Hex File

Hex File: ID:\KeiI\F’WM'\pwm.hex Browsze... |

todified: Monday, February 6, 2006, 4:17:08 P maore infa

_4 [ ~
7
[ Verify after programming [ Set Security Bit 1
[~ Fill unused Flash
[~ Generate checksums

[~ Execute [~ Eclksfoypcle R
Technical onine articles about 8051 and *4 programming
wawy ezacademy. comfagsdocs -
| | o |
Hinh 6: Thiét dic cac thong s6 can thiét cho FlashMagic

Flash Magic

Options: Tools  Help

Eraze all Elash

Reset Device s uged by Hex File

'3 Fezet the device into ISP mode now

i =
o
I Eclksic el | Cancel I
On-Line training claszes for microcontrollers and embedded networking and
|nternetwarking
w ezacadermy. comdfag/classes i
Attempting to connect. . | 0 |

Hinh 7: Man hinh xuét hién sau khi bam Start cua FlashMagic
Pén luc nay, ban bam nat Reset trén board mach. Man hinh s& mat bang théng bao Reset Device va di
vao chuong trinh ISP nhu d phén tich & trén. Do hién tai, gip mot sb truc tric vé thiét bi thi nghiém nén toi chua
thé 14y két qua thuc té dua vao bai viét. Tuy nhién, véi 1y thuyét khao sat tir Datasheet, két qua 1 dang tin cay.



3. Dinh nghia cdc thanh ghi chirc nang:

Do P89V51RD2 c6 thém mot sb thanh ghi chirc nang dac biét, néu ban dang st dung cac trinh bién dich
thong thudng, can phai khai bao cac thanh ghi chirc ning d6. Cé thé xem céc trang 11-12-13 ctia datasheets dé
dinh nghia céac thanh ghi chirc nang. Vi du:

;Poan code dudi ddy dé vi du cho dinh nghia cdc thanh ghi chire ndng khi diing ASM.
;Khai tao 200601312020

CCAPOH DATA OFAH
CCAP1H DATA OFBH
CCAP2H DATA OFCH
CCAP3H DATA OFDH
CCAP4H DATA OFEH
CCAPOL DATA OEAH
CCAP1L DATA OEBH
CCAP2L DATA OECH
CCAP3L DATA OEDH
CCAP4L DATA OEEH
CCAPMO DATA ODAH
CCAPM1 DATA ODBH
CCAPM2 DATA ODCH
CCAPM3 DATA ODDH
CCAPM4 DATA ODEH
ECOM_O BIT CCAPMO.6
CAPP_0 BIT CCAPMO0.5
CAPN_O BIT CCAPMO0.4
MAT_O BIT CCAPMO0.3
TOG_0 BIT CCAPMO0.2
PWM_O BIT CCAPMO.1
ECCF_0 BIT CCAPMO.0

O day, to1 sir dung phan mém Keil-uV3 dé lam chuong trinh soan thao chinh va viét béng ng6n ngir C
nén chi can #include<P89V51Rx2.h>: <Ban c¢ thé load tai day> Néu viét bang ASM, co6 thé doi chiéu voi

pEUg : al J# M| - - B e ®

T Ut Esterdded Lk 1451 vnad of LT

[E0F12 5 Vit G051 Bt Micsoctrveie v 10 U1 e 1 Tomri/Cion
5 charrel FLA

BEnw e

]



http://www.khvt.com/mcu/P89V51RD2/header.h

Sau khi chon Device, ban nhép OK, hién bang thong bao:

p¥ision3

\‘:{/ Zopy Standard 3051 Startup Code ko Project Folder and Add File to Project 7

Yes Mo

Hinh 9: Bang thong bao khdi tao code khdi dong cho ho 8051

Ban chon Yes.
Bim t6 hop phim Ctrl+N, tao mdt trinh soan thao méi.
4. Tao chwong trinh giao tiépPC-MCU:
Theo thong 18 khi viét mot Embedded system, t6i viét trinh giao tiép MCU-PC, vi vi diéu khién
P89V51RD2 tdi cling bat dau nhu vay:
Bit TCLK va/hoic RCLK trong thanh ghi T2CON cho phép chon nguén sinh sinh toc d6 Baud UART
truyén phat tir timer1 hoic 2:
SCON: SM0-SM1=0-1: UART mode 1: 8-bit UART variable
TI: c& ngit truyén phat
RI: co ngit thu nhén.
REN: cho phép thu.
SM2="0" ¢ mode 1.
Khi TCLK = 0, Timer 1 13 ngudn sinh téc d§ Baud,
Khi TCLK = 1, Timer 2 12 nguén sinh toc d9 Baud.
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Hinh 10: Timer 2 & ché dd sinh téc do baud.

OscillatorFreq

BaudRate =
16x(65536—(RCAP2H,RCAP2L))

<Cong thie 1> voi RCAP2H-RCAP2L la gia tri Integer 16 bit

khong dau.



o . Timer 2
Toc do baud Tan so thach anh RCAP2H RCAP2L
750000 12MHz FF FE
19200 12MHz FF D9
9600 12MHz FF B2
4800 12MHz FF 64
2400 12MHz FE C8
600 12MHz FB 1E
220 12MHz F2 AF

Bang 1: Céc toc d6 baud thuong dung voi tan s6 thach anh 12MHz

Chuong trinh duoc viét bang C: <load vé>

/
Chuong trinh thu giao tiep UART

Tac gia : Bui Trung Hieu - Webmaster: http://www.khvt.com

Su dung : Co the su dung voi moi muc dich ma khong can xin phep
tac gia ve tac quyen, tac gia khong chiu moi trach nhiem ve
cac tac hai gay ra va khong doi hoi cac loi ich co the co

Khoi tao : Ngay 31 thang 1 nam 2006 luc 9h15'PM

Hoan thanh : Ngay 31 thang 1 nam 2006 luc 10h15'PM

*

#include <P89V51Rx2.h>
#include "uart.h"
#include "stdio.h"

void main (void)

{
//Khoi tao chuc nang UART
uart_init();
//Cho phep ngat chung
EA=1;
//Tich cuc co ngat phat
TI=1,;
//In cac ki tu tren man hinh PC
printf(*\n ;
printf("\n Hom qua tat nuoc dau dinh ");
printf("\n  Bo quen cai ao tren canh hoa sen ");
printf("\n Em duoc thi cho anh xin ");
printf("\n  Hay la em de lam tin trong nha? ");
[o]aT010 i (Vs inisiaiaisiaiaiaiaiaiaisiaiaiaiasiaiaisiaiaiaisialaisiaialaiaiaiaisiaialaiaiaiaiatalaliy );
//Xoa co ngat phat, bao hieu khong truyen phat nua
T1=0;
//Vong lap vo tan, chuong trinh dung tai day!
while(1);
}

//End
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Trong do6, ham khai béo cho chirc nang UART la:

// Khai bao thu vien thanh ghi cua P89V51RD2 va cac ham dung trong uart
#include <P89V51Rx2.h>
#include "uart.h"

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

Chuc nang :  Khoi tao UART o mode 1,
-Su dung dao dong Osc 12Mhz
-BAUDRATE: 19200

Gia tri tra ve: Khong co

Luuy De dung ket hop voi ngat uart, phai dat EA=1

*x *x *x ** *x *x * *x * % *hkhkkhkhk * *x * *x *x *x

void uart_init(void)

//Cau hinh cho UART

//Chon mode 1

SMO0=0;

SM1=1;

SM2=0; //Chu y neu ban load file header tu trang ban dan cua Philips

//phai sua lai SM3 thanh SM2, toi khong hieu tai sao co truc trac nay

//Chon Timer 2 la nguon sinh toc do Baud

//Cau hinh cho Timer 2, xem them o phan Timer 2 trong Datasheet
TCLK=1;

//T20E=0; luu y thanh ghi T2MOD khong can thiep tung bit duoc
T2MOD|=0x02;

//Cho Timer 2 chay
TR2=1;

//Toc do Baud la 19200, luu y cong thuc 3 hoac bang 24 trong Datasheet
//Tuc la cong thuc 1 hoac bang 1 trong bai gioi thieu nay

RCAP2H=0xFF;

RCAP2L=0xD9;

// Khong co uu tien ngat
IPO&=0XEF;
IPOH&=0xXEF;

// Cho phep ngat noi tiep
ES=1;

} //Ket thuc ham khoi tao UART
void uart_isr(void) interrupt 4 using 0

{

}
//Ham ngat khong lam gi ca() ©

Két qua véi chuong trinh Debug:
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Hinh 11: Két qua chuong trinh giao tiép UART

Néu ban dé ¥, chuong trinh nay t6i viét hoan toan giéng ham main cho chwong trinh giao tiép cua
P89LPC922<xem thém trong phan PSILPCI22>, chi c6 cac khai bao can thiét cho uart init() 13 thay ddi
dé thich hop. Tinh linh hoat cta chuong trinh duoc viét bang C thé hién rat rd nét. Trong truong hop ban
da c6 mot s6 thur vién khai bao ngoai vi can thiét, thoi gian dé c6 thé hoan thanh mot chuong trinh 14 rat
ngan.



5. Chuc nang PCA.‘
Chtrc nang nd6i bat cua P8OVSIRD?2 1a c6 5 kénh PCA, céac thanh ghi chiu tdc dong: CMOD, CCON,
CCAPMn.
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Hinh 12: Hé thong cac ngat & chirc ning PCA
a. Thanh ghi chirc nang dac biét CMOD:

CMaD PCA Counter Mode D9H | CioL WOTE - - - CPs1 CPs0 ECF
Khong thé can thiép vio timg bit.
Bit Ki hiéu Chtirc nang
Diéu khién trang thai rdi cia Counter PCA. CIDL=0 s& cho Counter PCA tiép tuc
7 CIDL hoat dong bat chip dang trong trang thai rdi. CIDL=1 s& lap trinh cho n6 khong hoat
dong trong trang thai roi.
6 WDTE Cho phép Watchdog Timer trén modul 4.
5-3 - Chua duoc khai bao
2-1 CPS1-CPS0O | Lua chon nguon xung dém cho PCA <Xem bang dudi>
0 ECF Cho phép ngit khi tran Counter PCA.

Bang 2: Céc bit dinh nghia cho thanh ghi CMOD
Ta s& loi dung chirc naing PWM cua PCA dé diéu xung, nham chinh murc ap dit vao dong co, qua do, thay

ddi tde d6 cua no.

PCA la Timer 16bit dac biét, gém 5 modul. Mdi modul c6 thé 1ap trinh dé van hanh 1 trong 4 ché do: capture
canh lén/xuéng, timer, ngo ra tbe do cao, hay PWM. Timer PCA co6 thé van hanh nho céac nguén xung nhip: %2
OscFreq ; 1/60scFreq; toc do tran cta timer 0; hay tir ngd vao trén chan ECI(P1.2). Ngudn xung nhip ctia PCA
dugc chon nho cac bit CPS1-CPSO0 trén thanh ghi da dung CMOD.

CPS1 CPSO Chon xung nhip cho PCA
0 0 Fosc/6
0 1 Fosc/2
1 0 Tran ti Timer O
1 1 Xung nhip ngoai (ECI) Téc dd I&n nhat Fosc/4

Bang 3 : Quy dinh cach chon xung nhip cho PCA




b. Thanh ghi chirc nang d‘dclbiét CCON:

CCON*  PCA Counter Contral DaH | CF CR - CCF4  CCF3  CCF2  CCF1 CCFO
C6 thé can thiép vao timg bit
Bit Ki hi¢u Chtre ndng
7 CF Co dém tran PCA.
6 CR Bit diéu khién chay counter PCA
5 - Chua dinh nghia
4 CCF4 Co ngat modul PCA 4
3 CCF3 Co ngat modul PCA 3
2 CCF2 Co ngat modul PCA 2
1 CCF1 Co ngat modul PCA 1
0 CCF0 Co ngat modul PCA 0

Béang 4: Cac bit dinh nghia cua thanh ghi CCON
c. Thanh ghi chirc nang so Sanh/capture cho cac modul PCA: CCAPMn

CCAPMO  Module 0 Mode DAH | ECOM_D CAPP_0 CAPN.O MATO TOGO PWMO ECCFO
CCAPM1  Module 1 Mode DBH | ECOM_1 CAPP_1 CAPN.1 MAT 1  TOG1 PWM_1 ECCF_1
CCAPM2Z  Module 2 Mode DCH | ECOM_2 CAPP_2 CAPN2 MAT 2 TOG 2 PWM_2 ECCF2
CCAPM3  Module 3 Mode DDH | - ECOM_3 CAPP_3 CAPN_3 MAT_3  TOG_3 PWM_3 ECCF_3
CCAPM4  Module 4 Mode DEH | ECOM 4 CAPP.4 CAPN 4 MAT 4 TOG4 PWM4 ECCF 4
Khoéng can thi€p duoc vao tung bit.
Bit Ki hi¢u Chtrc nang

7 - Chua dinh nghia

6 ECOMN Cho phép bo so sanh

5 CAPPN Cho phép capture canh len

4 CAPNN Cho phép capture canh xuong

3 MATN Cho phép két ndi voi co ngat CCFn ¢ thanh ghi CCON

2 TOGN Lat mirc ngd ra. Tac dong dén chan CEXn

1 PWMN Ché do diéu xung. Tac dong dén chan CEXn

0 EXCFN Cho phép ngat CCFn.

) Bang 5: Cac bit dinh nghia thanh ghi CCAPMn
d. Cdc ché do hoat dong cua modul PCA
Xem bang sau:

ECOM | CAPP | CAPN | MAT TOG PWM ECCF Ché d6 hoat dong
0 0 0 0 0 0 0 Khong hoat dong
X 1 0 0 0 0 X Capture 16 bit kich canh Ién CEX
X 0 1 0 0 0 X Capture 16 bit kich canh xuéng CEX
X 1 1 0 0 0 X Capture 16 bit kich canh CEX
1 0 0 1 0 0 X Timer 16 bit
1 0 0 1 1 0 X Ngd ra toc do cao 16 bit
1 0 0 0 0 1 0 PWM 8 bit
1 0 0 ] X 0 X DPdng hd Watchdog.

Bang 6: Cac ché d6 hoat dong modul PCA
e. Ché dé Capture ciia PCA:
Phai c6 it nhat 1 bit trong CAPP hodac CAPN duogc bat; su chuyén mutrc CEX s€ thanh ngd vao
Capture cho modul nay.Khi c6 sy chuyén muc hop 1é trén CEX, phan cting ctiia modul PCA s& ty nap céc




gia tri thanh ghi Timer/Counter cia PCA (CH va CL) vao cac thanh ghi Capture modul PCA do6
<CCAPnL, CCAPnH>. Xem hinh v& duéi dé thiy r& hon chirc ning day.

~ -~ — - . R CCON
CF CR - CCF4 CCF3 CCF2 CCF1 CCFD {COh)
T — » PCA
intermupt
{io CCFn)
PCA timericounter
f - capture

CEXn |:|_

. —

CCAPMN.n =0 to 4
COMn | CAFPn | CAPNn [ MaTn | TOGn | PWMn | ECCFn DA o DEH

0 ] 1] ]
Hinh 13: Ché d6 capture cia modul PCA
Ung dung ciia chirc ning Capture vao viéc doc Encoder ngit canh & cac mode Normal, x2, x4 to ra rat
tién loi, dung két hop 2 modul niy dé phat hién thém huéng di chuyén ciing rat t5t. M6 hinh dé nghi cua t6i dua
ra dudi day, néu ban thuc hién thanh cong, nh¢ giri ma nguén, dé cac ban khac cung tham khao nhé!
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Hinh 14: M5 hinh sir dung chirc ning Capture d& nghi véi 4 ché do quy dinh bai Mode Select

Motor




Khi sir dung hai day Encoder, gian d6 xung ctia chung nhu hinh v& trén, gia st ban dung ngét canh 1én, 2
s6 1-1 biéu thi mode 1, s6 1-2 biéu hién mode x2: ban dung ché do ngét canh, sb 1-4 biéu hién mode x4. D@)ng
thoi, doc theo thir tw ngdt canh 1én E1-E2 13 hudng t6i, theo thir tw E2-E1 13 hudng 1ui, ta ciing c¢6 thé dung mode
x4 dé triét tiéu nhiéu do: trudng ‘hop khi dimg, banh xe khong dung han ‘ma nhich t6i nhich lui, dao dong quanh
vi tri cAn bang, bang cach tinh tong s6 xung tién 1ui trong mot 1an 1dy mau, ta c6 thé biét duogc vi tri goc quay
twong d6i ciia dong co.

Vi chire nang Capture con tuong d01 moi voi mot sd ban méi 1am quen voi vi diéu khién <toi cling
vay©> nén t6i mudn ndi thém mot chut vé chirc ning nay: Gia su ban dung mdt chuong trinh dleu khién van tc
dong co <PID ching han, hay mot chuwong trinh c6 chtic ning gan nhu thé> ban can biét van tdc chinh xé4c cia
hai dong co Robot minh dang van hanh, cach thong thuong hién nay, 14 ta dém s6 xung trong 1 chu ki 1iy mau,
tur d6 suy ra van tdc; cach nay khong dat do chinh xac cao <trudc kia, to1 da sai 1am do voi va va phan tich qué so
sai thoi gian thue va dg chinh xac khi so sanh 2 cach doc van tdc-ban xem thém & bai DC Motor>, Néu ta dung
chue nang Capture, doc khoang thoi gian gitra 2 lan ngat canh <gia sir dang dung ¢ mode 1>, biét s6 xung cta
encoder, ta c6 thé dung cong thirc [v]= =s/t dé tinh van tc trung binh trong khoang Ts. Trong cong thic, s 14
khoang cach gitra 2 xung canh 1¢n lién tiép, gia st Encoder c6 100 xung thi s=2*pi/ 100, t 1a khoang thoi gian luu
c6 danh dau tuong dbi trong CCAP. Gia st trong khoang thoi gian Ts, ban duge n mau lay trung binh s& duoc
vén tdc trung binh 1dy mau, cach nay t6 ra uu thé néu khoang thoi gian 1ay mau ngin va yéu cau chinh xac cao.
Ban chi y thém t61 ngudng trén cia chirc nang Capture, va c6 thé Timer cua PCA bi tran trong qua trinh lay
mau, nhirg chu ¥ trén néu ban khic phuc duoc, toi nghi chic ning Capture s& rat tot trong tng dung nay. Khi
ban hoan thanh mi mén, nhé goi cho toi doan code va chuong trinh giai thuat dé cing chia xé véi moi ngudi nhé!

f Chirc nang PWM cua PCA:

| CCAPRH |
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I |
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_ CCAPMN,n=0to 4
ECOMn | CAPPn | CAPHNR MaTn TOGn PWhMn | ECCFn EEJAH to DEH)

1 0 0 0 0 1 1
Hinh 15: Chtic nang PWM cua PCA

O chire nang nay, gia tri & ngd ra CEX phu thudc vao gié tri cia 2 thanh ghi: CCAPnL va CL, khi CL
tang 16n hon CCAPnL thi CEX s€ chuyén sang muc 1, nguoc lai, s& & muc 0, moi lan tran c&, CCAPnL sé& nap
lai gia tri tir CCAPnH, chinh diéu nay ciing cho phép ta cap nhat duty cycle méi ma khong gy anh hudng t6i
qué trinh PWM.

Chtre ning PWM nay c6 do phan giai 8 bit, tirc 13 ta duoc 256 mirc chia <twong ddi min voi ap 24V thi
mdi mirc s& dugc 24/256=94mV>



6. Kétlugn:

Trong pham vi bai viét nay, do thoi gian ciing rat han ché nén khong the néu tat ca cac tinh ning
ctia mot vi didu khién, cac chic ning PWM, Capture, UART, t61 nghi ban s& can toi trong ki thi Robocon
cho diéu khién dong co, kiém tra mot s6 chirc ning, nén t6i manh dan dua ra, c¢6 thé con nhiéu sai sot,
mong ban thong cdm. Céc churc nang con lai, td1 nghi hodc ban da quen khi str dung voi AT89C51/52,
hoic sé& it dung toi nén khong duoc dua ra trong bai viét nay.

Muc dich cua toi trong bai viét nay, 1a néu mot cach khai quéat dé ban c6 thé tmg dung mot cach dé
dang nhiing tinh niang cua vi diéu khién P89V51RD2. Ban nén 1am quen véi trinh bién dich C-Compiler
ctia Keil-uV3, né s& gitip ban nhiéu trong céc ing dung sau nay, cho ca nhimng vi diéu khién khéc, khong
phai chi riéng P8OV51RD2.

Khi da thyuc hién tbt cac ung dung cua ban, t61 nghi sy sé chia s€ rat can thiét! Mot chuong trinh
nho, mot sub function... ciia nhiéu c4 nhan sé& tao thanh mot thu vién 16n dé cong déng su dung c6 thé
nhanh chong ké thira va phat huy cac tmg dung phong phii. P4y 1a mong mudn khong phai cta riéng toi

vay!
Moi trao d6i xin lién hé qua:
E-mail : buitrunghieu@khvt.com
YM khvt_sites@yahoo.com
Cell (+84)98.3210.906

Chuc cac ban c6 nhiéu tng dung thi vi v6i vi diéu khién P89V51RD2!

[Tai liéu tham khao chinh: Datasheet PS9V51RD?2 cua Philips Semiconductor]
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