Chuong 1 : On lai vé ngon ngli C theo chu@n ANSI

1.1. Cau triic co ban clla mét chuong trinh C

Trudc tién ta xét vi du: Vi€t chuong trinh C hién dong thdng bao “ Chao cac
ban dén véi chuong trinh C” ra man hinh.
Cu thé chuong trinh
/* Chuong trinh thi du*/
// my first program in C
#include <stdio.h>
#include <conio.h>
void main()
{
clrscr();/* Cau 1énh x04 man hinh*/
printf(“Chao cac ban dén vGi chuong trinh C!”);
getch();
}
Khai béo tép tiéu dé
Trong ngdn ng( 1ap trinh C khi s& dung cac ham chudn trong cc thu' vién
chudn chiing ta phai khai bao tép tiéu dé(header file) ch(fa cac ham nguyén mau
tuong Ung cac ham d6, cac 1énh dugc bat dau bang #include theo sau 1a tép tiéu dé
C6 hai cach viét nhu sau:
Cach 1: #include <[duOng dan\] tentep>
Vi du: #include <a:\Baitap\Bail.C>
#include <stdio.h>
Cach 2: #include “[duOng dan\]tentep”
Vi du: #include “a:\Baitap\Bai2.C”
#include <conio.h>
Céch 1 tu dOng tim tentep trong thu muc INCLUDE
Cach 2 tu ddng tim tentep trong thu muc hién thdi néu khong c6 thi tim trong
thu muc INCLUDE
Trong thi du trén chiing ta c6 st dung ham printf(...) 1d ham chuén dugc khai
béo trong tép tiéu dé stdio.h va ham getch(), clrscr() dugc khai bao trong tép tiéu dé



conio.h. Do d6 trong chuong trinh cé hai dong khai bao sau & dau chuong trinh:

#include <stdio.h>

#include <conio.h>

Chu thich va ddu két thiic cau 1énh

Trong ngdn ng(r 1ap trinh C nhitng phan dudgc viét trong /*...*/ dugc goi 1a
phan chi thich. Moi ky tu' ndm trong /*...*/ khi dich chuong trinh dich bo qua, ta
dugc phép dung ching d€ minh hoa cho cac thanh phan chuong trinh 1am cho
chuong trinh dé hi€u, mach lac. LOi chi thich c6 thé xudt hién bat ky dau trong
chuong trinh va c6 thé trdi trén nhiéu dong khac nhau trong chuong trinh.

Trong chuong trinh vi€t bang ngén ng(r C moi cau 1énh c6 thé viét trén mot
hay nhi€éu dong va phai két thic bang dau chdm phay(;).

1.2. Cac yéu td co ban clla ngén nglr C - ANSI

1.2.1 BO chit viét

Ngon ng(r C dugc xay dung trén b ky tu sau:

Céc chircdihoa: ABC ... Z

Céc ch{r cai thudng:abc ... z

Cac chirs0:012...9
Cacdauchdmcau:,.;:/?[]{} @#$S % N *& () +-=<>““..

Cac dau ngin cach khdng nhin thdy nhu ddu cach, ddu nhdy céach tab, dau
xuOng dong

Dau gach n6i dudi _

1.2.2 Tu khoa
La nhiing tU c6 mOt y nghia hoan toan xé4c dinh trong chuong trinh:
Vidu: void struct class while ....
Khoéng dugc dung tUr khoa d€ dat tén cho cac hang, bién, mang, ham ...
TU khoa phai viét bang chir thuOng
Vi du t&r khod viét ding: struct

Vi du tUr kho4 viét sai: Struct



1.2.3 Ten

La mOt day ky tu dudc dung d€ chi tén hang, tén bi€n, tén mang, tén ham...Tén
duogc tao thanh tUr cac cht céi a..z, A..Z, ch(rs0 0..9, dau gach dudi. Tén khong
dugc bat dau bang chit s0, ch(fa cac ki tu dac biét nhu ddu cach, dau phép toan...

Tén khong dugc dat trung vdi tU khoa.
Vidu: Giai_Phuong_Trinh_Bac2

abc123

Chii y:
-Trong ngdn ng(t 1ap trinh C tén dugc phan biét cht hoa va ch{r thudng
-Thong thuOng ch{t hoa thudng dugc ding d€ dat tén cho cac hang, con cac dai
lugng khéc thi dung ch(t thuOng.

2.1.4 MOt s6 ki€u dir liéu co ban
- Ki€u ky tu (Char)
a Mot gia tri ki€u char chi€m mot byte va bi€u dién dugc mbt ky tu trong bang
ma ASCII.
- Ki€u s6 nguyén
MOt gid tri ki€u s6 nguyén 1a mOt phan t& clla moOt tap cac sO nguyén ma may tinh
c6 thé bi€u dién. Trong ngdn ng(t 1&p trinh C c6 nhiéu ki€u d{t liéu sO nguyén véi

dai gi4 tri khac nhau cu thé:

Ki€u Pham vi bi€u dién Kich thuGc(byte)
Char -128 -> 127 1
Unsigned char 0->255 1
Int -32768->32767 2
Unsigned int 0->65535 2
Short int -32768->32767 2
Unsigigned Short 0-> 32767 2
Long Int -2147483648->-2147483647 4
Unsigigned Long 0-> 4294967295 4

- Kiéu s6 thuc
MOt gia tri ki€u sO thuc 1a mot phan t& cla moOt tap cac sO thuc ma may tinh c6
th€ bi€u dién. Trong ngdn ngit 1ap trinh C c6 nhiéu ki€u dit1iéu s6 thuc vdi dai

gia tri khac nhau cu thé:

| Ki€u | Pham vi bi€u dién | Kich thudc(byte)




Float 3.4E-38 -> 3.4E+38 4

Double 1.7E-311 -> 1.7E3+311

o

Long double 3.4E-4932->3.4E+4932 10

- Khai bao hang, bi€n, mang
+ Khai bao hang
+ Hang so thuc
Pugc viét theo hai cach sau:
- Dang thap phan gdm:Phan nguyén, ddu chdm thap phan, phan thap phan
Vidu:34.2 -344.122
- Dang khoa hoc(dang mii) gom: Phan dinh tri va phan mii. Phan dinh tri 1a s0
nguyén hay s6 thuc dang thap phan, phan mii bat ddu bang E hay e theo sau 1a s6
nguyén
Vidu: 1234.54E-122
+ Hang sO nguyén
- Hé thap phan binh thuGng
VD: 545
- Hé co 56 8(Octal)
Bat ddu bang s6 0 va chi biéu dién s6 duong
Vi du: 024=204
- Hé co s0 16(Hecxa)
Bat dau bang 0x
Vi du: 0XAB = 1631
+ Hang ky tu
La mOt ky tu riéng biét dugc dat trong hai ddu nhay don
Vidu: ‘@ ‘9 ...
Cht y: Hang ky tu biéu thi ma cUa ky tu’ d6 trong bang ma ASCIIL Do vay mot
hang ky tu ciing c6 th€ tham gia vao cac phép toan.
Vidu:
‘A’+10 6 gia tri (65+10=75)
+ Hang xau ky tu
- La mOt day cac ky tu dat trong hay ddu nhay “......”
- Xau ky duoc luu trlf trong mOt mang 6 nhd lién nhau song con thém 6 nhé culi
ctng ch(fa ma 1a O(ky hiéula \0’)




Vidu: “Nguyen Van Anh”
+ Cach khai bao mét hang
Cach 1:#define Tenhang Giatri
Vi du: #define MAX 100
Cach 2: const kieu_du_kieu ten_hang=gia_tri_hang;
Vi du: const int n=20;
Su khac nhau gi(ra dinh nghia hang s6 dung #define va const G chO:

* V3i const day 1a hang s c6 dinh, mOt hang s0 thuc su va chi c6 mOt hang
sO chla trong 6 nhd.

* Vi #define khi gdp hang s ndy chuong trinh dich sé 1ap gié tri hang sO nay
vao trong bi€u thlic can tinh v&i s6 18n thodi mai. Piéu d6 c6 nghia 1a m6i khi gdp
hang nay mdy sé& 1ap dU 6 nhG chlta hang s6 nay vao dé.

+ Khai bao bi€n

- C4c bién truGe khi st dung phai khai bao theo mau sau:

kieu_du_lieu danh_sach_cac_bien_can_khai_bao;

Vidu: int x,y;
float a;

- Khi khai bao m&t bién ta c6 thé khéi dau gia tri cho n6 theo mau sau:
kieu_du_lieu ten_bien = gia_tri;

Vidu: float x=5;

int n=10;
- b€ 13y dia chi clla mOt bién ta diing toan t(f & cu th€ nhu sau:
&ten_bien
Vidu: &x lay diachiclabiéna
&n 14y dia chi cUa bi€én n
+ Khai bao xau ky tu.
char str[10]
+ Cac phan t clla mdng 1a mOt ky tu
+ Xau bao gi0 ciing két thiic bang phan tl ky hiéu 1a NUL(\0’)
M6t hang xau ky tu dugc dat trong ddu nhay kép
VD: “DHSPKT” d€ luu gilf xau nay thi hé thOng phai ding 1 mang c6 7 6 nhd.
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ky tu don ‘a’ a

xau ky tu “a” ad \
VD: char ch[10]="DHSPKT”
- Khai bao mang

Mdng l1a mét diy bi€n lién ti€p cung tén nhung khac nhau bdi chi sO. Tat ca cac
bi€n ndy c6 cliing mOt ki€u 1a ki€u clla mang.

+ Cach khai bao mang
- POi v4i mang mot chiéu

kieu_du_lieu ten_mang[kich_thuc_mang];
- POi vGi mang hai chiéu

kieu_du_lieu ten_mang[kich_thuc_hang][kich_thuoc_cot];
- Poi véi mang nhiéu chiéu

kieu_du_lieu ten_mang[kich_thuc_1][kich_thuoc_2]...[kich_thuoc_n];
Vidu:

int a[10];

float x[3][5];

char x[30];

+ Cach thutc truy nha@p cac phan t&r cila mang
MO6i phan tlf clla mang dugc truy nhdp thong qua tén va chi sO tuong Ung, phan tl

dau tién c6 chi s6 1a 0.

Céch truy nhap

- Mdang mot chiéu: tenmang[ chiso]

- Mang hai chiéu: tenmang[chisodong][chisocot]
Vi du: m[0]

m[5]

- bi€n con tro
Ta c6 th€ st dung tén con trd hodc dang khai bao cUa né trong cac biéu thitc
Vi du:

float *px;



O day: px 1a tén con trd
*px dang khai bdo cUa con tr@

- SU dung tén con trd: Con trd ciing 1a m&t bién nén khi tén clia né xudt hién
trong cac bi€u thic thi gia tri clia n6 sé dugc st dung trong bi€u thlc nay. Chi c6
mOt diéu can luu ¥ & day: gid tri clla mOt con trd 1a dia chi cla bi€n nao dé.

Vi du: float a,*p,*h;

p=&a;/* Gan dia chi clla bi€n a cho p hay néi cach khac cho con trd p trd téi bién a
*/
h=p;/* Gén con trd p cho con trd h */
*p=>5;// a=5
Cac phép toan trén con tro
C6 bon nhém phép toan lién quan d€n con tré va dia chi: Phép gan, phép ting
gidm dia chi, phép truy nhap b0 nhd va phép so sanh.
+ Phép gan
Vi du: int x,y,*trox, *troy;
char z;
trox=&x;
troy=&y;
trox=(int *)(&z); ép ki€u
+ Phép tang gidm dia chi
MOt con tro c6 thé cOng vGi mot gi tri nguyén (int, long) d€ cho két qua 1a mOt
con tré cung kiéu.
Vidu: int a[10], *trol, *tro2, *tro3;
trol=a; tuong duong vGi trol=a[0];
tro2=trol+1;
tro3=tro1+9;

Cu thé may sé cung cap cac khodng nhd lién ti€p clla mang a nhu sau:

al0] [a[1] | | | | | |

[ a[9]

trol 1 tro21
tro3 1
+ Hiéu hai con trd

Hai con tro cling ki€u trir di nhau cho ta mot s6 nguyén



Vi du: float x[10],*trox,*troy;
int z;
trox=x+1; tiong duong trox=&x[1]
troy=&x|[5];

z=troy-trox;/* z c6 gia tri la 4 */

(x[0]  [x(1] | | | | |

[ x[9]

Chti y: Khong dugc 1ay tOng, hiéu, tich, thuong, % hai con trd

- Khoi 1énh

- La mOt day cac cau 1énh dugc bao bdi cac dau { va }

- Mdy coi m6t kh6i 1énh tuong tu nhu mOt 1énh riéng 1€, cho nao viét dugc
mOt 1énh riéng 1€ ciing c6 quyén dat vao d6 mot khoéi 1énh. Viéc bat ddu mbt khoi
1énh { va két thic mOt khoi 1énh } tuong tu nhu cau 1é€nh hop thanh trong Pascal st
dung cap tuU khoa begin...end.

- Pau mOi khoi 1énh c6 thé dat cac khai bdo bi€n, mang...

- Cac kh6i 1énh c6 th€ 16ng nhau

- C4c bi€n dugc khai bao trong khoi 1&nh nao thi chi c6 hiéu luc trong khoi dé.

- Khi mdy két thic phién lam viéc véi khéi 1énh nao thi tat cd cac bién cuc b
bén trong khOi 1énh d6 déu bi gidi phong.

2.3 Biéu thirc va Cac phép toan
2.3.1 Phép toan s6 hoc hai ngoi
Cac phép toan s hoc hai ngdi dugc thong ké G bang sau:

Phép toan Y nghia Vi du
+ Phép cOng 2+4=6
- Phép tru 2-3=-1
* Phép nhan 4*2=8
Phép chia 5/3=1
% Phép 18y phan du 6/2=0

Chi ¥:

- Néu phép chia hai toan hang déu nguyén thi phép chia cho két qua 1a phan
nguyén cUa thuong hai toan hang do.

- Néu mOt trong hai toan hang 1a ki€u thuc thi Iic nay két qua cUa phép chia
cho ta gia tri dung.

- Phép toan 1ay phan du % chi 4p dung cho truOng hop hai todn hang 1a sO



nguyeén.

2.3.2.Phép quan hé va logic

Trong ngdn ng( 1ap trinh C coi mOi gia tri khac khong la dung(“TRUE”) va moi
gia tri bang khong 1a sai(“FALSE”)

Cac phép toan quan hé sau day cho két qua 1a 1 néu di€u khién dugc thod man

va bang 0 trong tru'Gng hop ngugce lai:

Phép toan quan hé Y nghia Vidu Két qua
> Phép so sanh 16n hon 1>2 0
>= Phép so sanh 16n hon hodc bang 2>=2 1
< Phép so sdnh nhd hon 3<3 0
<= Phép so sanh nho hon hodc bang 4<2 0
== Phép so sanh bang nhau 4==5 0
I= Phép so sanh khac nhau 21=7 1

Cac phép toan logic duoc thé hién dudi bang sau:

Phép toén logic Y nghia Vi du Két qud

! Phép phu dinh(not) | !(3>1) 0
&& Phép va (and) (2>1)&&(5=2) 0
I Phép hodc(or) (4>3)]|(1>8) 1

2.3.3. Su chuy€n doi ki€u

Viéc chuyén d6i ki€u d{t liu trong C thudng dién ra tu dOng trong cac

truong hop sau:

- Khi toan hang trong mOt phép toan c6 ki€u khac nhau thi ki€u thdp hon dugc

chuyé&n thanh ki€u cao hon: int->long->float->double

- Khi gan mot gia tri ki€u nay cho mOt bién(hodc phan t(r mang) ki€u kia.

Vidu:intc;

c=2.45;/* ¢ s€ nhan gia tri 1a 2*/

- Khi truy€n gié tri cho cac d6i sO clla ham, trong cau 1énh return cUa ham.

Ngoai ra ta c6 th€ chuyén tU mOt ki€u gia tri nay sang moOt ki€u gia tri khac bat

ky ta muOn bang cach ép ki€u theo mau sau:

(Ki€i_dir_liéu)biéu_thUc

Vi du:
float c=7.4;

int n;




n=(int)c*3;/* khi d6 n c6 gia tri 21*/

2.3.4 Phép ting giam

Trong ngdn ng(f 1ap trinh C dua ra hai phép toan mOt ngdi d€ ting va gidm cac
bi€n (nguyén va thuc). Toan t( ting ++ s€& thém 1 vao todn hang cUa no, toan tUr
giam — sé U di 1.

Vi du: n dang c6 gia trila 5 thi

Sau phép toan ++ n c6 gia tri la 6

Sau phép toan — n c6 gia tri la 4
D4&u phép toan ++ va -- c6 th€ dlng trudc hodc dlng sau toan hang. Nhu vy ta cé
thé viét: ++n, n++, --n, n--
Su khéac nhau clla ++n va n++ G chO: Trong phép toan n++ thi n tang sau khi gi4 tri
cla n6é dugc st dung, con trong ++n thi gia tri cla n ting trudc khi gia tri cUa n6
dugc st dung. Trong phép toan n-- thi n gidm sau khi gid tri cla n6 dugc sU dung,
con trong --n thi gia tri cUa n gidm truoc khi gia tri cUa n6 dugc st dung.

Vi du:int x=2,y=4,n=4,m=5;

x+=n++;/* cho két qua x c6 gia tri 6*/

y*=++m;/* cho két qud y c6 gia tri 24*/

2.3.5 Cau lénh gan

* Trong ngdn ng(t 1ap trinh C ding ddu “=" 1a dau phép gan.

Vidu: a=at3;
2.3.6. Bi€u thuc diéu kién

Bi€u thitc diéu kién c6 dang: el?e2:e3
Trong d6 el,e2,e3 1a cac biu thlc nao dé. Gia tri clia bi€u thic bang e2 néu el c6
gia tri khac khong, gia tri cQa bi€u th(ic bang e3 néu el c6 gia tri bang khong. Kiéu
cUa bi€u thlc diéu kién 1a ki€u cao nhat gilta e2 va e3.

Vi du:int kq=3,x=5,y=2,2=1;

kg*=(x>y?x+z:y-z);/* cho két qud kq c6 gia tri 18*/

2.4 Cac toan tU di€u khi€n chuong trinh
2.4.1 Cau tric diéu khién if
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2.4.1.2 Cau tric ré nhanh if dang khuyét

Ci phép cau 1énh
if (bt)
cong_viéc;
Trong do:
- if 1a tir khoa
- bt 1a m6t biéu thirc

- Cong_viéc c6 th€ 1a mot 1énh don hay mot khoi 1énh

2.4.1.2. Cau tric ré nhanh if dang day du
Ci phép cau 1énh
if (bt)
cong_viécl;
else
cong_viéc2;
Trong do:
- if, else 1a tur khoa
- bt 1a mOt bi€u thirc

- Cong_viéc1,Cong_viéc2 c6 th€ 1a mot 1énh don hay mot khoi 1énh

2.4.2 Cau tric di€u khi€n switch
Ci phép cau 1énh
switch ( bieu_thuc)
{ case e1:KhoOi_lénh_1;[break;]
case e2: Khoi_lénh_2;[break;]
case e2: Khoi_lénh_n;[break;]
[default: KhOi_1énh _n+1;]
}
Trong do: *switch, case, default 1 cac tU khoa

* bieu_thuc: 1a mOt bi€u thiic nguyén bat ky

* ei:]a gid tri nguyén ma biéu thrc c6 thé nhan duoc. C6 thé 1a ki€u char
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vi n6 c6 thé dugc chuyén dbi thanh kiéu int

* Nhirng phan dat trong hai ddu [ va ] c6 th€ c6 hodc khong

2.4.3 Cau truc lap while
Ci phép cau 1énh
while(bt) Cong_viéc;
Trong do:
- while 1a tU khoa
- bt 1a mOt bi€u thirc
- Cong_viéc c6 thé 1a mOt 1énh don hay m6t khoi 1énh

2.4.4 Cau tric lap do...while
Ci phép cau 1énh
do
Coéng_viéc;
while(bt);
Trong do:
- while ,do 1a tU khoa
- bt 1a mbt biéu thirc

- Cong_viéc liét ké cac cau 1énh can phai thuc hién

2.4.5 Cau tric lap for
Ci phép cau 1énh
for(bt1;bt2;bt3)
Céng_viéc;
Trong do:
- for 1a tU khod
- bt1,bt2,bt3 1a cdc biéu thic
- Cong_viéc c6 th€ 1a mOt 1énh don hay mot khoi 1énh

2.5 Ham, 1ap trinh huwéng ham
2.5.1 Cach xay dung mOt ham:
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Cdu tric:
[kiéu_gié_tri_tré_vé] ten_ham([danh sach tham 56]);
{
Céc khai bao
C4c cau 1énh
}
Trong d6: tén_ham 1a bat ky tén hop 1€ nao, [ki€u_gid_tri_trd_vé] 1a kiéu dir1iéu
cUa két qua tra lai cho ham g0i né. [danh sdch tham sG] mo ta kiu dit liéu cung
th(r tu cUa cac tham sO ham nhan dugc khi né duoc goi.
Cac khai bao va cac cau 1énh trong cdp dau {} tao thanh phan than cla
ham(kh6i).

2.5.2 Su hoat dong clla mOt ham

- Cap phat b0 nhé cho cac doi va bién toan cuc

- Gén gid tri cUa cac tham sO thuc su cho cac dOi tuong Ung.

- Thuc hién céc ciu 1énh trong than ham.

- Khi gdp cau lénh return hodc ddu } cubi cing cUa than ham thi may sé xoa
cac d6i va cac bién cuc b khoi b nhé va ham két thic.

- Néu ham keét thiic bi cau 1énh return c6 chlra biu thic thi may sé tinh toan

gia tri cUa bi€u thc chuyén d6i ki€u phtt hgp va gén cho tén ham.

2.5.2.1 Bi€n mang dOng

Céac bién, mang dugc khai bao bén trong than clla mOt ham goi 1a bi€n, mang tu
dOng. Chiing chi c6 hi€u luc trong pham vi ham ma chiing dugc khai bdo. Khi ham
két thiic phién 1am viéc thi ching bi xoa khdi b0 nhé va trd 1ai 6 nhé cho may.
Cht ¥: Vi chuong trinh bat ddu lam viéc tU cau 1énh dau tién clla ham main() va
két thic khi ham nay két thiic. Do dé cac bién tu dOng dugc khai bdo bén trong ham

main() s€ tOn tai trong sult thdi gian 1am viéc cla chuong trinh.

2.5.2.2 Bi€n mang ngoai

La cac bi€n, mang dugc khai bdo bén ngoai cac ham, ching tOn tai trong sult
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thoi gian 1am viéc cla chuong trinh. Pham vi st dung tU vi tri duoc khai bao dén
cudi chuong trinh( k€ cd trudng hgp chuong trinh gdm nhiéu t&p ghép ndi bang

toan tU #include).

2.5.2.3 Bi€n mang tinh

Cach khai bao

static khieu_du_lieu ten_bien;
Vi du: static int a,b,x;
Dong khai béo c6 thé€ dat @ trong(bi€n, mang tinh trong) hay ngoai(bi€n, mang tinh

ngoai)
- C4c bi€n, mang tinh giong bi€n, mang ngoai G chO: Chiing déu tOn tai trong sudt
thOi gian 1am viéc cUa chuong trinh.
- C4c bi€n, mang tinh khac bi€n, mang ngoai & cho:

* Pham vi hoat dOng cUa bi€n, mang tinh trong chi gidi han bén trong hAm ma
n6 dugc khai bao. Tuy nhién gia tri cUa né van duoc luu gilr khi ra khoi ham va gia
tri nay c6 thé€ s&f dung moOi khi ham dugc thuc hién trd lai.

* Pham vi hoat dOng cUa bi€n, mang tinh ngoai 14 tU vi tri khai bdo dén cu0i

tép va khong bao gbm céc tép dugc két n6i bang toan t(r #include.

Chuong 2: On lai vé vi diéu khi€n AT89C51

2.1. SO dO chan tin hiéu clla 80C51/AT89C51.
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Chlc ndng cUa cdc chan tin hiéu nhu sau:
- P0.0 dén P0.7 14 c4c chan cla cBng 0.

- P1.0 dén P1.7 1a cac chan cUa cOng 1.

- P2.0 dén P2.7 1a cac chan clla cOng 2

- P3.0 dén P3.7 14 c4c chan cla c6ng 3

- RxD: Nhan tin hiéu ki€u n0i ti€p.

- TxD: Truyén tin hiéu ki€u n0i tiép.

- /INTO: Ngat ngoai 0.

- /INT1: Ngat ngoai 1.

- TO: Chan vao 0 cUa bd Timer/Counter 0.

- T1: Chan vao 1 cla b0 Timer/Counter 1.

- /Wr: Ghi d{t li€u vao b6 nh& ngoai.

- /Rd: Boc dit liéu tu bd nhd ngoai.

- RST: Chan vao Reset, tich cUc & mUc logic cao trong khodng 2 chu ky may.



- XTAL1: Chan vao mach khuyéch daj dao dOng
- XTAL?2: Chan ra tU mach khuyé&ch dai dao dOng.

- EA: Truy cap bd nh& ngoai.

- /PSEN : Chén cho phép doc b nhé chuong trinh ngoai (ROM ngoai).

- ALE (/PROG): Chan tin hiéu cho phép chot dia chi d€ truy cap bd nhd ngoai, khi
On-chip xudt ra byte thap cUa dia chi. Tin hi€u chot dugc kich hoat & mUc cao, tan

s0 xung chOt = 1/6 tan s dao dOng clla b0 VDK. N6 c6 thé dugc dung cho cac b

Timer ngoai hodc cho muc dich tao xung Clock. Py ciing 1a chan nhan xung vao dé

nap chuong trinh cho Flash (hodc EEPROM) bén trong On-chip khi né & mUc thap.

- /EA/Vpp: Cho phép On-chip truy cap b0 nhé chuong trinh ngoai khi /EA=0, néu

/EA=1 thi On-chip s& 1am viéc v&i b0 nh& chuong trinh n0i tri (trudng hop can

truy cap ving nhd 16n hon dung lugng bd nhG chuong trinh ndi trd, thi b6 nhd

chuong trinh ngoai ciing dugc s& dung). Khi chan nay dugc cap nguon dién ap 12V

(Vpp) thi On-chip ddm nhan chltc ndng nap chuong trinh cho Flash bén trong no.

- Vcc: Cung cap duong ngudn cho On-chip (+ 5V).

- GND: nOi Mass.

2.2. So d6 khoi

Ex-interrupt

Interrupt
control

CPU

OSC

On-Chip _ Register
Flash ROM On-Chip Timer O Counter
4 K Bytes Data RAM . Input
256 Bytes Timer 1
Bus control PORT Serial port
popip2p3 1 XP RXD
ADDRESS/DATA
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Figure 1. AT89 Series Flash-Based Microcontroller Architectural Block Diagram

Céc thanh phan chinh:

alw-ca N
L

2.3. Cdc thanh ghi chifc ning dac biét.
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|
I
I
|
|
|
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BTAGK |
PONTEA [~ ProGrad | L— |
ADDR. I
REGISTER | I
™P \
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PGON | SCON | TMOD | TGON |
TecON' | THa | To | T I
AL T1 | Ter | T |RGAPRH PG <::> I
FoAre s [ E | @ INCAEMENTER :
INTERRUPT, BERIAL I
PORT AND TIMER BLOCKE PROGRAN |
TT BOUNTER /1\1::> |
j E I
L Ko
- 1
|
POAT 3 |
LA |
t :
|
POAT 3 !
DANVERS !
“Reaident In ATSBCE2 only
PLIPAT

SFR dam nhiém cac chlc ning khac nhau trong On-chip. Ching nam & RAM bén

trong On-chip, chi€m viing khong gian nh& 128 Byte dugc dinh dia chi tUr 80h dén

FFh. Cau trtic clla SFR bao gOm céc chlc ning th€ hién & bang 2.3 va bang 2.4.

Thanh NOi  dung

ghi MSB LSB
IE EA - ET2 ES ET1 EX1 ETO EXO
1P - - PT2 PS PT1 PX1 PTO PXO0
PSW CY AC FO RS1 RSO oV - P
TMOD GATE | C/(/T) | M1 MO GATE | C/(/T) | M1 MO
TCON TF1 TR1 TFO TRO IE1 IT1 IEO ITO
SCON SMO SM1 |SM2 | REN TB8 RB8 TI RI
PCON SMQOD | - - - GF1 GFO PD IDL
P1 T2 T2EX /SS MOSI | MISO SCK
P3 RXD TXD |/INTO | /INT1 TO T1 /WR /RD
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Symbol Name Address | Reset Values
* ACC Thanh ghi tich luy OEOh 00000000b
*B Thanh ghi B OFOh 00000000b
* PSW TU trang thai chuong trinh 0DOh 00000000b

SP Con tr0 ngin x€p 81h 00000111b
DPOL Byte cao cUa con trd df liéu 0 82h 00000000b
DPOH | Byte thap cUa con tré d{rli€u 0 | 83h 00000000b
* PO COng 0 80h 11111111b
*P1 Clng 1 90h 11111111b
Symbol Name Address | Reset Values
* P2 C6ng 2 0AOh 11111111b
* P3 COng 3 0BOh 11111111b
* 1P TG diéu khi€n ngat Uu tién 0B8h xxx00000b
* 1E TG diéu khién cho phép ngat 0A8h 0xx00000b
TMOD | Di€u khién ki€u Timer/Counter | 8%h 00000000b

* TCON | TG di€u khi€n Timer/Counter 88h 00000000b
THO Byte cao cUa Timer/Counter 0 8Ch 00000000b
TLO Byte thap cla Timer/Counter 0 8Ah 00000000b
TH1 Byte cao cUa Timer/Counter 1 8Dh 00000000b
TL1 Byte thap cla Timer/Counter 1 8Bh 00000000b

* SCON Serial Control 98h 00000000b
SBUF Serial Data Buffer 99h indeterminate
PCON Power Control 87h 0xxx0000b

* : c6 thé€ dinh dia chi bit, x: khong dinh nghia

Dia chi, y nghia va gid tri cla cdc SFR sau khi Reset

- Thanh ghi ACC: 14 thanh ghi tich luy, dung d€ luu tr{f cac toan hang va két

qud cUa phép tinh. Thanh ghi ACC dai 8 bits. Trong cac tap 1énh cUa On-chip, né

thudng dugc quy udc don gidn 1a A.

- Thanh ghi B : Thanh ghi nay dugc dung khi thuc hién cac phép toan nhan va

chia. B6i v&i cac 1énh khéac, n6 c6 thé xem nhur 1a thanh ghi dém tam thoi. Thanh
ghi B dai 8 bits. N6 thuOng dugc dung chung v&i thanh ghi A trong cac phép toan

nhan hodc chia.

- Thanh ghi SP: Thanh ghi con tré ngin x€p dai 8 bit. SP ch(ra dia chi cUa d{r

liéu hién dang hién hanh & dinh cUa ngin x€p hay ndi khac 1a SP ludn trd t&i ngin
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nhd st dung cudi cling (goi 1a dinh ngin x€p). Gia tri cla n6 dugc tu dOng ting lén
khi thuc hién 1énh PUSH trudc khi d{r liéu dugc luu trt trong ngdn x&p. SP sé tu
dOng gidm xudng khi thuc hién 1é€nh POP.

- Thanh ghi DPTR: Thanh ghi con tré dit1iéu (16 bit) bao gbm 1 thanh ghi
byte cao (DPH-8bit) va 1 thanh ghi byte thap (DPL-8bit). DPTR c6 th€ dugc diing
nhu thanh ghi 16 bit hodc 2 thanh ghi 8 bit d0c 1&p. Thanh ghi nay dudgc ding dé
truy cap RAM ngoai.

- Ports 0 to 3: PO, P1, P2, P3 1a cac chot cla cac c6ng 0, 1, 2, 3 tuong Ung.
MO6i cht gbm 8 bit. Khi ghi mUc logic 1 vao moOt bit cUa chét, thi chan ra tuong
Umg cla cOng & mUc logic cao. Con khi ghi mUc logic 0 vao méi bit cla ch6t thi
chan ra tuong Ung cla cOng & mUrc logic thap. Khi cic cOng ddm nhiém chlic ning
nhU cac dau vao thi trang thai bén ngoai cUa cac chan cOng s€ dugc gilt & bit chot
tuong Ung. Tat cd 4 cOng clia on-chip déu la cBng 1/0 hai chiéu, mbi céng déu c6
8 chan ra, bén trong mOi chét bit ¢ bO “Pullup-ting cudng” do d6 nang cao kha
ning noi ghép clia cOng vai tdi (co thé giao ti€p vGi 4 dén 8 tai loai TTL).

- Thanh ghi SBUF: BDém d{t liéu n0i ti€p gbdm 2 thanh ghi riéng biét, mot
thanh ghi dém phat va mot thanh ghi dém thu. Khi d{t liéu dugc chuyén tdi SBUF,
n6 s€ di vao bd dém phat, va dugc gilr 3 ddy d€ ché bién thanh dang truyén tin noi
ti€p. Khi d{r li€u dugc truyén di tir SBUF, né s€ di ra tu b0 dém thu.

- Cac Thanh ghi Timer: Cac doi thanh ghi (THO, TLO), (TH1, TL1) la cac
thanh ghi dém 16 bit twong Ung v&i cac b0 Timer/Counter 0 va 1.

- Cac thanh ghi di€u khi€n: Céc thanh ghi chlc nang ddc biét: IP, IE,
TMOD, TCON, SCON, va PCON bao gOm c4c bit trang thai va diéu khién déi véi
hé th6ng ngat, cac bd Timer/Counter va cOng noi ti€p. Ching sé dugc mé ta &

phan sau.

- Thanh ghi PSW: TU trang thai chuong trinh diing d€ ch(fa thong tin v€ trang
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thai chuong trinh. PSW c6 d6 dai 8 bit, mOi bit ddm nhiém mot chltc ning cu thé.
Thanh ghi nay cho phép truy cap & dang muc bit.
lcy |ACc [FO [Rs1 |[Rs0 [ov |- P |

* CY: CO nhd. Trong cac phép todn sO hoc, néu c6 nhé tUr phép cOng bit 7
hodc c6 s6 mugn mang dén bit 7 thi CY dugc dat bang 1.

* AC: CO nhG phu (B6i véi ma BCD). Khi cOng céc gia tri BCD, néu c6 mot
sO nhG dudc tao ra tU bit 3 chuyén sang bit 4 thi AC dugc dat bang 1. Khi gia tri
dugc cOng 1a BCD, 1énh cOng phai dugc thuc hién ti€p theo béi 1énh DA A (hiéu
chinh thap phan thanh chta A) d€ dua cac két qud 16n hon 9 vé gia tri diing.

*F0: C0 0 (Co6 hiéu luc vGi cdc muc dich chung cla ngudi st dung)

* RS1: Bit 1 di€u khi€n chon bing thanh ghi.

* RS0: Bit 0 di€u khi€n chon bang thanh ghi.

Luru y: RS0, RS1 dugc dat/xoa bang phan mém dé€ xac dinh bang thanh ghi dang hoat
ddng (Chon bing thanh ghi bang cach dat trang thai cho 2 bit nay)

RS1 (PSW. 4) | RSO (PSW. 3)
Bank 0 0 0
Bank 1 0 1
Bank 2 1 0
Bank 3 1 1

Bang Chon bang thanh ghi

* OV: CO tran. Khi thuc hién cac phép todn cOng hodc trir ma xuat hién mot
tran s6 hoc, thi OV dugc dat bang 1. Khi cac s6 ¢6 ddu duge cdng hodc dugc trur,
phan mém c6 thé ki€m tra OV d€ xac dinh xem két qua c6 nam trong tam hay
khong. V&i phép cOng cac s khong dau, OV dugc bd qua. KEt qua 16n hon +128
hoac nhé hon -127 sé dat OV=1.

* o Bit danh cho ngudi st dung tu dinh nghia(N€u can).

*P:  CO chanlé. Bugc tu dOng dat/ xoa bang phan cUing trong mOi chu
trinh 1énh dé€ chi thi sO chan hay 1€ cUa bit 1 trong thanh ghi tich luy. S& cac bit 1
trong A cOng vi bit P ludn ludn 1a s6 chan.

- Thanh ghi PCON: Thanh ghi diéu khién nguon.
| SMOD | - | - | - |GF1 |GFo |PD |IDL |
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* SMOD: Bit tao tOc dd Baud gdp d6i. Néu Timer 1 dugc st dung d€ tao toc
d0 baud va SMOD=1, thi tOc d0 Baud dudc ting 1én gdp doi khi cOng truyén tin noi
ti€p dugc ding béi cac ki€u 1, 2 hodc 3.

* _: Khéng st dung, cac bit nay c6 thé dugc ding & cac b0 VXL trong tuong
lai. Ngudi s& dung khong dugc phép tu dinh nghia cho céc bit nay.

* GF0, GF1: CO dung cho cic muc dich chung (da muc dich).

* PD: bit ngudn gidm. Pt bit ndy ¢ mUc tich cUc d€ van hanh ché dd ngudn
gidm trong AT89C51. Chi c6 thé ra khdi ché d0 bang Reset.

* IDL: bit chon ché& d0 nghi. Dat bit ndy & mUc tich cuc d€ van hanh kiéu Idle
(Ché do khong lam viéc) trong AT89C51.

Luu y: Néu PD va IDL ciing dudc kich hoat cling 1 ltic & mUc tich cuc, thi PD duogc
Uu tién thuc hién truGe. Chi ra khéi ché d0 bang 1 ngat hodc Reset 1ai hé théng.

- Thanh ghi IE: Thanh ghi cho phép ngat
|EA |- |ET2 |ES |ET1 |ExX1 |ETO [EX0 |

* EA: Néu EA=0, khong cho phép bat c(f ngat nao hoat dbng. Néu EA=1, moi
nguOn ngat riéng biét dugc phép hodc khong duoc phép hoat dOng bang cach dat
hodc xo4 bit Enable cUa no.
* _: Khong diing, ngudi st dung khong nén dinh nghia cho Bit nay, bdi vi né c6 thé
dugc dung & cac bd AT89 trong tuong lai.

* ET2: Bit cho phép hodc khong cho phép ngat bO Timer 2.

* ES: Bit cho phép hodc khong cho phép ngat cOng n6i ti€p (SPI va UART).

* ET1: Bit cho phép hodc khong cho phép ngat tran bd Timer 1

* EX1: Bit cho phép hodc khong cho phép ngat ngoai 1.

* ETO: Bit cho phép hodc khéng cho phép ngat tran bd Timer 0

* EXO0: Bit cho phép hodc khdng cho phép ngat ngoai 0.

- Thanh ghi IP: Thanh ghi Uu tién ngat.
E [ - [pT2 |Ps [PT1 |PX1 [PTO [PX0 |

* - : Khong dung, ngudi st dung khong nén ghi “1” vao cic Bit nay.
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* PT2: Xac dinh mUc uu tién cUa ngdt Timer 2.

* PS: Pinh nghia mrc Uu tién cUa ngat cOng noi tiép.
* PT1: Dinh nghia m{c Uu tién cUa ngat Timer 1.

* PX1: Dinh nghia m{c uu tién cla ngat ngoal 1.

* PTO: Binh nghia m{rc uu tién cUa ngat Timer 0.

* PX0: Dinh nghia mUc uu tién cla ngat ngoal 0.

- Thanh ghi TCON : Thanh ghi di€u khi€n b Timer/Counter
|TF1 |TR1 [TF0 |TRO |IE1 [ITT [IE0O [ITO |

* TF1: CO tran Timer 1. Dugc dat béi phan cling khi bd Timer 1 tran. Duoc
x04 b&i phan clng khi bd vi x(r Iy hudng tGi chuong trinh con phuc vu ngat.

* TR1: Bit di€u khi€n b0 Timer 1 hoat dOng. Pugc dat/xo4 bdi phan mém dé
diéu khi€n b0 Timer 1 ON/OFF
* TFO: CO tran Timer 0. Pugc dat bdi phan clng khi b0 Timer 0 tran. Pugc xoa
bGi phan cling khi bd vi x(r Iy huéng tGi chuong trinh con phuc vuU ngat.

* TRO: Bit di€u khi€n b0 Timer 0 hoat dOng. Pugc dat/xo4 bdi phan mém dé
diéu khién bd Timer 0 ON/OFF.

*JE1: CO ngat ngoai 1. Pugc dat bdi phan cling khi su'Gn xung clla ngat
ngoai 1 dugc phat hién. Pugc xo4 béi phan clng khi ngat duoc x(r 1y.

* IT1: Bit diéu khi€n ngat 1 d€ tao ra ngat ngoai. Pudgc dat/xoa béi phan
mém.
* JE0: CO ngat ngoai 0. Pugc dat bdi phan clng khi sudn xung cla ngat ngoai 0
dugc phat hién. Pudgc xoa bdi phan cling khi ngat dugc x(r ly.

* ITO: Bit diéu khi€n ngat 0 d€ tao ra ngat ngoai. Pugc dat/xoa béi phan

n

mem.

- Thanh ghi TMOD: Thanh ghi di€u khi€n ki€u Timer/Counter

GATE |C/(/T) [M1  |MO0 |GATE |C/(/T) [M1 | Mo
Danh cho Timer 1 Danh cho Timer 0

* GATE: Khi GATE=1 va TRx =1, b6 TIMER/COUTERXx hoat déng chi khi
chan INTx & mUc cao. Khi GATE=0, b0 TIMER/COUNTERXx s€ hoat dOng chi khi
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TRx=1.
* C/(/T): Bit nay cho phép chon chUc ning 1a Timer hay Counter.

- Bit nay =0 thi thuc hi€én chlc ning Timer

- Bit nay =1 thi thuc hién chlc ning Counter

* MO, M1: Bit chon Mode, d€ x4c dinh trang thi va ki€u Timer/Counter:

- M1=0, M0=0: Chon ki€u b0 Timer 13 bit. Trong d6 THx dai 8 bit, con TLx dai 5
bit.
- M1=0, M0=1: Chon ki€u b0 Timer 16 bit. THx va TLx dai 16 bit dugc ghép tang.
- M1=1, M0=0: 8 bit Auto reload. Cac thanh ghi tu d6ng nap lai moi khi bj tran. Khi
bd Timer bi tran, THx dai 8 bit dugc gilr nguyén gia tri, con gid tri nap lai dugc dua
vao TLx.
- M1=1, M0=1: Kié€u phan chia bd Timer. TLO la 1 b6 Timer/Counter 8 bit, dugc
di€u khién bang cac bit di€u khi€én b0 Timer 0, Con THO chi 1a bd Timer 8 bit,
dugc diéu khién bang cac bit diéu khi€n Timer 1.
- M1=1, M0=1: Timer/Counter 1 Stopped

- Thanh ghi SCON:

ISMO [sM1 [smM2 |REN |TB8 |RB8 |TI |RI |
SCON Ia thanh ghi trang thai va di€u khién cOng n6i ti€p. N6 khong nhling

cha céc bit chon ché d0, ma con ch(fa bit d{tli€u th(r 9 danh cho viéc truyén va
nhan tin (TB8 va RB8) va chlfa cac bit ngat céng nbi tiép.

* SMO, SM1: La cac bit cho phép chon ché dd cho cOng truyén noi tiép.

SM0 |SM1 |Mode |Pacdi€m Tdc dd Baud

0 0 0 Thanh ghidich | Fu/12

0 1 1 8 bit UART C6 thé thay dbi (dugc
dat béi bO Timer)

1 0 2 9 bit UART Fose /64 hodc Foe /32

1 1 3 9 bit UART C6 thé thay d6i (dugc
dat bdi bd Timer)

Bang 2.6. Chon Mode trong SCON
* SM2: Cho phép truyén tin da x(r 1y, th€ hién & Mode 2 va 3. & ché€ d6 2 hodc 3,
néu dat SM2 = 1 thi RI s€ khong dudc kich hoat néu bit dit liéu th&r9 (RB8) nhan
dugc gia tri bang 0. & Mode 1, néu SM2=1 thi RI sé& khong dugc kich hoat néu bit
dimg c6 hiéu luc da khong dugc nhén. & ché dd 0, SM2 nén bang 0
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* REN: Cho phép nhan n0i ti€p. Bugc dat hodc xo4 bdi phan mém dé€ cho phép
hoac khéng cho phép nhan.

* TB8: La bit d{t 1iéu th(r 9 ma sé dugc truyén ¢ Mode 2 va 3. Pugc dat hodc xoa
bGi phan mém.

* RB8: La bit d(r liéu th(r 9 dd dugc nhan 3 Mode 2 va 3. 3 Mode 1, néu SM2=0 thi
RB8 14 bit dUng d3 dugc nhan. & Mode 0, RB8 khong dugc sUr dung.

* TT: CO ngat truy€n. Dugc dat bdi phan cling tai cudi thdi di€m cUa bit th( 8
trong Mode 0, hodc dau thoi di€m cUa bit dUng trong cdc Mode khéac. & bat ky qua
trinh truy€n noi ti€p nao, né ciing phdi dugc xoa bang phan mém.

* RI: CO ngat nhan. Bugc dat bdi phan clng tai culi thoi diém cla bit th(r 8
trong Mode 0, hodc & gilta thoi di€m cUla bit dUng trong cac Mode khac. 3 bat ky
qua trinh nhan nGi ti€p nao (trlr truGng hgp ngoai 1€, xem SM2), né ciing phai
dugc xo4 bang phan mém.

2.4. Khéi tao thoi gian va bé dém (Timer/Counter).

On-chip AT89C51 c6 2 thanh ghi Timer/Counter dai 16 bit, d6 la: Timer 0 va
Timer 1. Trong On-chip AT89C52, ngoai Timer 0 va Timer 1 n6 con ¢6 thém bo
Timer 2. Ca 3 b0 Timer nay déu c6 th€ dugc di€u khién d€ thuc hién chifc ning
thoi gian hay b0 dé€m, thong qua thanh ghi TMOD.

Khi thanh ghi Timer/Counter 1am viéc & ki€u Timer, thi sau m6&i chu ky méy
n0i dung trong thanh ghi dugc gia tdng thém 1 don vi. Vi vay thanh ghi nay dém sO
chu ky may. M6t chu ky may c6 12 chu ky dao dOng, do d6 tOc d0 dém cUla thanh
ghi 1a 1/12 tan s6 dao dong.

Khi thanh ghi Timer/Counter lam viéc & ki€u Counter, xung nhip bén ngoai
dugc dua vao d€ dém G TO hodc T1. NOi dung thanh ghi duoc ting 1én khi c6 su
chuyén trang théi tir 1 vé 0 tai chan dau vao ngoai TO hodc T1.

Do xung nhip bén ngoai c6 tan s bat ky nén cac bd Timer (0 va 1) ¢ 4 ché do
lam viéc khac nhau d€ luu chon: (13 bit Timer, 16 bit Timer, 8 bit auto-reload(tu’ 1ap
lai), split Timer(dinh thOi chia tach)).

Timer 0 va Timer 1:
Trong AT89C51 va AT89C52 dé€u c6 cac b Timer 0 va 1. ChUc nang Timer hay
Counter dugc chon lura bdi cac bit diéu khién C/(/T) trong thanh ghi TMOD. Hai b6
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Timer/Counter ndy c6 4 ch€ d6 hoat dOng, dugc 1ua chon béi cdp bit (M0, M1)
trong TMOD. Ché d6 0, 1 va 2 gidng nhau cho cac chlc nang Timer/Counter, nhung
ché& do 3 thi khac. BOn ché d6 hoat ddng duoc mé td nhu sau:

+ Ché dé 0: Ca 2 b0 Timer 0 va 1 G ché d0 0 c6 cau hinh nhu mét thanh ghi
13 bit, bao gdm 8 bit cla thanh ghi THx va 5 bit thap cla TLx. 3 bit cao clla TLx
khong xac dinh chac chan, nén dugc lam ngo. Khi thanh ghi dugc xoa vé 0, thi co
ngat thoi gian TFx dugc thiét 1ap. BO Timer/Counter hoat ddng khi bit diéu khién
TRx dugc thiét 1ap (TRx=1) va, hodc Gate trong TMOD bang 0, hodc /INTx=1.
Néu dat GATE=1 thi cho phép di€u khi€n Timer/ Counter bang dudng vao ngoai
/INTx, d€ dé dang xac dinh d0 rOng xung.

Khi hoat ddng & chltc nang thdi gian thi bit C/(/T)=0, do vay xung nhip tU b0
dao ddng ndi, qua bO chia tan cho ra tan sO f=f,/12 dugc dua vao d€ dém trong

OSC L 12/ |—

C/T=0
TLL | TH1 TF 1
o - bits 5 | bis 8 —
T1 PIN T C/T=1 | Interrupt
‘ Control
TRl — | &
GATE - | —
E— 1< / ¢ an N .
Ché do Ocua Timer 1
INT1 PIN/—/_

thanh ghi Timer/Counter. Khi hoat ddng & chlc nang bd d€m thi bit C/(/T)=1, lic dé

xung nhip ngoai dua vao sé dugc dém.

+ Ché dé 1: hoat dOng tuong tu nhu ché do 0, chi khac 1a thanh ghi Timer/Counter
duogc st dung cd 16 bit. Xung nhip duoc dung két hop v4i cac thanh ghi thdi gian
byte thap va byte cao (TH1 va TL1). Khi xung Clock dugc nhdn, bd Timer sé dém
tang 1én: 0000h, 0001h, 0002, Khi hién tugng tran xdy ra, cO tran s€ chuyén FFFFh
v& 0000h, va b0 Timer ti€p tuc dém. CO tran cUa Timer 1 1a bit TF1 & trong TCON,
n6é dugc doc hodc ghi bGi phan mém, xem hinh 2.5 (Timer/Counter 1 Mode 1: 16 bit

Counter).

Timer TL1 TH1 TF1 Overlow
Clock — | bits 8 | bits 8 > Flag
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+ Ché dé 2: Ché d0 nay cUa thanh ghi Timer ciing hoat d0ng tuong tu nhu 2 ché
do trén, nhung né duoc t6 chlic nhu b dém 8 bit (TL1) vGi ch€ do tu dOng nap
lai, nhu hinh 2.6. Khi xdy ra hién tuong tran & TL1, khong chi thiét 1&p bit TF1 ma
con tu ddng nap lai cho TL1 bang ndi dung clia TH1, da dugc thiét 1&p bdi phan
mém. Qua trinh nap lai cho phép ndi dung clla TH1 khoéng bi thay d6i. Ché do 2
cUa Timer/Counter 0 ciing tuong tU nhU Timer/Counter 1.

osCr /[ _
12 l C/T=0
~o___ | TL1 TF1
T1PIN t | bits 8 [T~ -
C/T=1 ‘ Control 2 F Interrupt
TRI————— &
GATE 1 - Reload
N 12 TH1
[ bits 8
INT1 PIN/—/

Ché do 2 cia Timer 1

+ Ché dé 3: & ché d0 nay, chlc ning Timer/Counter 0 va chlc ning
Timer/Counter 1 khac nhau. BO Timer 1 & ch€ d0 3 chi ch(fa chUrc ning dém cUa né,
két qua gibng khi dat TR1=0. BO Timer 0 & ché& d0 3 thi€t 1ap THO, TLO nhu1a 2
b0 dém riéng biét. Mach Logic d0i v&i ch€ dd 3 cla Timer 0 thé hién & hinh 2.7.
B& dém TLO dugc di€éu khi€n bdi cac bit: C/(/T), GATE, TR0, /INTO va khi dém
tran n6 thiét 1ap cd ngat TFO. BO dém THO chi duoc diéu khién béi bit TR1, va khi
dém tran n6 thi€t 1ap cO ngadt TF1. Vay, THO diéu khi€én ngat Timer/Counter 1.

Ché d6 3 ctia Timer 0

osC | | 17|
l\C/T=O
TLO TF O
O 1 bits 8 > >
TOPIN Y gra | Interrupt
TRO & | Control
GATE — Interrupt
: _
— =1 THO TF1
T bits 8 |—» —
INTO PIN/_/_ |
OSC o 12/ ‘ TR1
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2.5. BO6 nh6 churong trinh va b6 nhé dir liéu noi tri.

Tat cd cac bO Flash Microcontrollers cla Atmel déu td chUc cac viing
dia chi tich biét ddi vGi bd nhG chuong trinh va b nhé dir liéu, duoc mé td & hinh
dudi day. Cac ving nhé chuong trinh va d{r liéu tach biét cho phép bd nhd dir liéu
dudgc truy cap bdi dia chi 8 bit, c6 thé dugc luu trf vdi tdc dd cao va dudc van
hanh b3i mdt b0 CPU 8 bit. Tuy nhién, dia chi bd nhG dit1iéu 16 bit ciing c6 thé
dugc tao ra thong qua thanh ghi con tré d{r li€u (DPTR).

Program Memory Data Memory

)Read Only( )Read/ Write(
| FFFFh b FFFFh :
|
: : : |
| | : :
| External L |
[ P! [
: : | External | |
| o Internal |

[ I -
| | i FFh |89C52 i
! OFFF o  Only | SFR |
|
| EA=0/ EA=1 [ | . /™ |
I | External Internal : : :
l 0000 100 000 |
S S — R o T
PSEN/ C4u triic bO nhG clla AT89C51 RD /WR /

- BO nh& chuong trinh ndi tri.
B nhG chuong trinh clla AT89C51 dugc t6 chiic nhu th€ hién & hinh trén. Khong
gian nh& cuc dai cla bd nhd nay chi€m 64 Kbyte, dugc dinh dia chi tir 0000h dén
FFFFh, trong d6 c6 4 Kbyte Flash n0i tri bén trong n6 va dugc dinh dia chi t&r 0000h
dén OFFFh. Do d6 c6 th€ m& rOng thém 60 Kbyte bd nhG chuong trinh bén ngoai,
dugc dinh dia chi tir 1000h dén FEFFh. Tuy nhién b0 VDK nay ciing c6 thé sU dung
toan bd b0 nh& chuong trinh ngoai bao gdbm 64 Kbyte dugc dinh dia chi tir 0000h
dén FFFFh.

Ciing tU hinh trén ta thdy, thong qua viéc chon mUc logic cho bit /EA c6 thé
lua chon dé€ truy cap bO nh@ chuong trinh ndi tri (4Kb), bd nhé chuong trinh mé
rOng ngoai tri (60Kb), hodc toan bd bd nhd chuong trinh ngoai trii bén ngoai On-
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chip (64Kb). Cu thé&, khi /EA = 1 thi b VDK s dung ca b6 nhé chuong trinh ndi
tri va ngoai tri. Ngugc 1ai, khi /EA = 0 thi b0 VDK chi st dung b6 nhé chuong
trinh ngoai tru.

MO0i khi dugc Reset, bd VDK sé truy cdp b0 nhG chuong trinh tai dia chi khéi
dau 1a 0000h, sau d6 néu co ché ngat dugc st dung thi né sé truy cap t6i dia chi

quy dinh trong bang vecter ngat.

- BO nh& dir li€u ndi tra.

FFh | C6 thé truy cap | Co6 thé truy cap FFh
Byte 128 . bang dia chi gidn | bang dia chi tryc
cao : ti€p ti€p
| )SFR(
80h ! 80h
7Fh C6 thé truy cap
soran | e
thap
0 B0 nh& dit liéu trong

AT89C51 c6 bd nhG dit 1iéu chi€ém mOt khodng khong gian bd nhG dbc 1ap véi bd
nh& chuong trinh. Dung lugng cla RAM ndi tri & ho VDK nay 1a 128 Byte, dugc
dinh dia chi tUr 00h dén 7Fh. Pham vi dia chi tU 80h dén FFh danh cho SFR. Tuy
nhién b0 VDK ciing c6 th€ 1am viéc vdi RAM ngoai tri c6 dung 1ugng cuc dai la
64 Kbyte dugc dinh dia chi t&r 0000h dén FFFFh.

- Vung nhG 128 Byte thap
Viing nhé 128 Byte thap dugc dinh dia chi tir 00h dén 7Fh, dugc chia thanh 3 viing
con nhu th€ hién & hinh 2.10.
- Vung th(&r nhat c¢6 d0 16n 32 Byte dugc dinh dia chi tlr 00h dé€n 1Fh bao gbm 4
bang thanh ghi ( bang 0...bang 3), mOi bang c6 8 thanh ghi 8 bit. Cac thanh ghi trong
mOi bing c6 tén goi tUr RO dén R7. Viing RAM nay duoc truy cap bang dia chi truc
ti€p mUrc Byte, va qua trinh chon d€ sU dung bing thanh ghi ndo 1a tity thudc vao
viéc 1ua chon gid tri cho RS1 va RSO trong PSW.
- Viung th(r 2 c6 d6 16n 16 Byte dugc dinh dia chi tr 20h dén 2Fh, cho phép truy cap
truc ti€p bang dia chi mUc bit. BO VDK cung cap cac 1énh c6 kha ning truy cap tdi
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viing nh& 128 bit nay (néu truy cap & dang mUc bit thi viing nay c6 dia chi dugc
dinh tUr 00h dén 7Fh) & mUrc bit..

- Ving nhé con lai gdbm 80 Byte c6 dia chi tUr 30h dén 7Fh dugc danh riéng cho
ngudi st dung dé luu tr(r dir liéu. Pay c6 thé xem 1a ving RAM da muc dich. C6
thé truy cap ving nhd nay bang dia chi truc ti€p hodc gian ti€p théng qua cac thanh
ghi (RO hodc R1) & dang mUc Byte.

- Vung nh& 128 Byte cao (danh cho SFR)
Ving nhé nay dugc dinh dia chi tlr 80h dén FFh, va dugc truy cap bang dia chi truc

n

tiep.

BO nh& dit liéu RAM (Data Menmory)

C6 thé chon bank
bang bit RS1,RS0
trong thanh ghi PSW

2.6. Nguyén ly truy@n tin noi ti€p clia AT89C51.
- Phurong thic truyén tin néi tiép(Serial Interface):
Hé VXL on-chip ndy truyén tin ndi ti€p bang cOng RxD va TxD, d{f liéu xuat
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nhap truyén qua cOng ndi ti€p bang tdc d6 Baud va déu qua viing dém ndi ti€p
SBUF. COng truyén n0i ti€p 1a cOng truyén tin 2 chi€u, nghia 1a né c6 th€ dong thoi
truy€n va nhan thong tin cing 1 ltic. N6 ciing c¢6 khad nang vUa thuc hién chlc ning
nhan vUa thuc hién chirc ning dém, tlrc 1 né c6 thé€ nhan byte k& tiép trude khi
byte dugc nhan trudc dé6 dugc doc tU thanh ghi dém. (Tuy nhién, néu byte dau tién
van chua dugc doc tai thoi diém nhan cla byte th(t 2, thi mt trong 2 byte nay sé&
bi mat). Biéu khién cOng n6i ti€p bang thanh ghi SCON, trang théi cla 2 bit SMO
va SM1 trong thanh ghi ndy thi€t 1ap nén 4 ché d6 hoat dOng giao ti€p ndi ti€p

chudn nhu sau:

+ Ché dé 0: D{t liéu nbi ti€p vao va ra sé thong qua chan RxD. Chan TxD dua
ra xung nhip déng ho. 8 bit d{t liéu dugc truyén/nhan noi tiép, véi bit LSB dugc
thuc hién dau tién. TOc d6 Baud dugc c6 dinh bang 1/12 tan s cla bd dao ddng.
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RO
SWIE FIOALT
DUTFUT
FUNCTION
L
TXD
P Fa) ALT
OUTPUT
|m FUNCTION
Mmowek 1 REGENE
FEN R(CONTROL g0t
E:D—”"‘"T 111111190
Y YYYVYVY Y
PR.OALT
INPUT EHIFT REQ. Faas
FLNCTION
LOAD SHIFT
SBUF
SBUF
reAD Y
SBUF
ATSSCE1 INTERNAL BUS
S ST —
ME
] WRTE TO SBUF
SEND  B6F2
SHIFT ] ] ] ] ] M M M
XD [BATA TRAMSMIT
XD BHET CLOCH)
n 8P teem [
[ WRITE T< SCON [CLEAR R}
| —
RECENE =~ | .

SHIFT M M
DATA IN} DO oDt

E:I

+ Ché dé 1: 10 bit dugc truyén (thong qua TxD) hodc nhén (thdng qua RxD),
trong d6 gOm c6: 1 bit khdi ddng (c6 gié tri 0), 8 bit d{tliéu (dau tién 1a LSB), va 1
bit dUng (c6 gia tri 1a 1). Khi nhan, bit dUng dugc chuyén vao RB8 cla thanh ghi
SCON. TOc d0 Baud c6 thé thay doi dugc.
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TIMER. 1 TIMER Z ATESCE1 INTERNAL BUS
OVERFLOW OVERFLOW

WRITE
TO
SBUF

T
. W START SHIFT DATA
TX CONTROL
RX CLOCK - SEND
e SERIAL
1 PORT
FCLK. - — —— INTERRUPT

SAMPLE 4 N
1-TO-D RXCLOCK Rl Iégﬁllg -
TRANSITION—M START
DETECTOR RXCONTROL  gpier
1FFH

DETECTOR |
INPUT SHIFT REG.
(2 BITS)
RxO
TH
_[IELaEKD | I | | | I I | | | |
TLWRITE T0 SBUF
SEND —
pars-s1P1 THANSMIT
SHIFT Il Il Il N Il I Il N Il
0 b S oo W oo Y me o8 § oa f oe N o oo f SToRET
1 START BIT
e + 16 RESET
_JLEeck N+ 1N I Il I | I Il I | |
RED ZETARTEITS T OO T DY ¥ or T Oh § e ¥ 7 Y ETORET
RECENE < BTOEECTOREAMPETMES I TINM TN MM i 1 ann-— o ai—nun——
SHIFT Il Il Il Il Il I Il Il Il Il
RI —

+ Ché dé 2: 11 bit dugc truyén (thong qua TxD) hodc nhén (thdng qua RxD)
bao gOm: bit kh&i ddng (c6 gia tri 0), 8 bit d{r li€u (dau tién 1a LSB), mot bit d{rliéu
th(r 9 c6 thé 14p trinh dugc, va mot bit dUng (c6 gia tri 1). Khi truyén, bit d{t liéu
th(r 9 (TB8 & trong SCON) c6 thé duoc gan gia tri 0 hodc 1. Chang han nhu bit
chan 1& (P & trong PSW) c6 thé dugc chuyén vao TB8. Khi nhan, bit dirliéu th(r 9
dugc chuyén vao RB8 & thanh ghi SCON, trong khi bit ding dugc 10c bd. T6c dd
Baud c6 th€ 1ap trinh dugc bang 1/32 hodc 1/64 tan s6 bO dao dOng.
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]
—pSa
cL Seur o
PHASE 2 CLOGK
{172 foea)
MODE 2 !
»f sTaRT FEEDT  SHET pata
TX GONTROL
SMOD 1 +18 ™CLOCK o SEND
SERIAL
2 R
SMOD 0 INTERALPT
[SMOD I8 FCON. 7) w +16 —l
BAMPLE , JERE,
1.TO0 RX R LOAD |—»
p{TRANSTION| M gTaRT CLOCK SBUF
DETECTOR RXCONTRGL  SHIFT
1FFH
=11
DETECTOR
i INPUT SHIFT REQ.
(8 BATE)
RO SHIFT
LOAD
SBUF
SEUF

AT85CS51 INTERNAL BUS

+ Ché dé 3: 11 bit dugc truyén (thong qua TxD) hodc dugc nhan (théng qua
RxD) bao gom: 1 bit kh@i dOng (c6 gié tri 0), 8 bit d{t liéu (dau tién 1a LSB), 1 bit d{r
liéu th(r 9 c6 thé€ 1ap trinh dugc, va 1 bit ding (c6 gid tri 1). Trén thuc t€, ché d0 3
giong ché d6 2 & moi goc do trir tdc dd Baud. TOc d6 Baud & ché db 3 1a khd bién
va dugc x4c dinh theo b0 Timer 1.
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TIMER 1 TIMER 2 ATBACS1 INTERNAL BUS

OVERFLOW OVERFLOW e
WRITE
£ ™
SBUF =
e SBUF
ricL T*D
{ ZERO DETECTOR
START SHIFT paTa
TX CONTROL
+18 RX CLOCK - SEND
igu SERIAL _‘_G:l
PORT
INTERRUPT
={£§£§;]__l
SAMPLE w
1-TO-0 RX CLOCK Rl IéOAD >
TRANSITION—W START BUF
DETECTOR RXCONTROL g er
1FFH
I "[
BIT
DETECTOR
INPUT SHIFT REG
{0 BITS)

RXD SHIFT
LOAD
SBUF

SBUF

READ
SBUF

ATBICS1 INTERNAL BUS

Trong ca 4 ché dd trén, viéc truyén dugc bat ddu béi bat ky mot 1énh nao ma
st dung thanh ghi SBUF nhu 1a mOt thanh ghi dich. Viéc nhén dugc bat dau & ché
d0 0 khi RI=0 va REN=1. Béi vdi cac ché d0 khac, viéc nhén dudgc bat dau khi bit
REN=1.

2.5.6.3. Cdc t6c dé Baud:

+ T6c d0 Baud & ché dd 0 dugc c6 dinh, va bang Tan s6 bé dao déng/12

+ TOc dd Baud & ché d6 2 phu thudc vao gia tri cla bit SMOD trong thanh ghi
PCON. Néu SMOD=0 (gia tri sau khi reset), thi tOc d0 Baud =1/64 tan s6 cla bd
dao ddng. Néu SMOD=1 thi tOc dd Baud =1/32 tan s0 cla bd dao dOng.

Téc dé Baud ché dé 2 = (25M°°*Tan s6 b dao déng)/64

Trong AT89C51, cac tOc d6 Baud & ché d6 1 va 3 do Timer 1 quyét dinh,

Trong AT89C52 tOc d0 Baud cUa cac ché d6 nay c6 th€ dugc quyét dinh bdi Timer

1 hodc Timer 2, hodc ca hai (m0t b0 timer xac dinh tOc d0 truyén, b0 kia x4c dinh
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tOc dO nhén).

2.5.6.4. Strdung Timer 1 dé€ tao ra cdc téc d6é Baud :

Khi b0 Timer 1 dugc dung dé€ tao tOc d0 Baud, thi cac tOc dO Baud & cac ché

d0 1 va 3 do tOc d0 tran cUa timer 1 va gié tri clla SMOD quyét dinh:

Téc d6 Baud 6 ché dé 1 va 3 = (25M°°*(Téc db tran cla timer 1))/32

Ngat cUa Timer 1 s& mat tac dung trong Ung dung nay.

Ban than b0 Timer c6 th€ duoc thiét 1ap d€ thuc hién chlc ning thdi gian hay

b6 dém G bat ky mot trong 3 ch€ d0 hoat ddng. Trong hau hét cac ki€u Ung dung,

né thudng dugc thiét 1ap d€ thuc hién chlc ning thdi gian, hoat ddng & ché do

Auto-reload (ntfa byte cao ctla TMOD = 0010b). Trong truOng hgp nay, tOc d0 baud

dudgc tinh bang cong thic:
Téc dd Baud ché d6 1 va 3 = (25M°°*T&n s6 b dao déng)/(32%(12*[256-(TH1)])

Ta c6 thé nhan dugc cac t6c dd Baud rét thap véi bO Timer 1 bang cach lam

cho ngat cUa timer 1 c6 tac dung, va thiét 1ap Timer 1 d€ hoat ddng nhu' mOt b
d€m thoi gian 16 bit (NUa byte cao clla TMOD=0001b). Bang 2.8 liét ké cac tOc d

Baud khac nhau thudng dugc st dung va cach chiing c6 thé nhan dugc tU Timer 1.

Toc d6 Baud Tan sé | SMODE Timer 1
(Hz) d.déng C/(/T) | Mode Gid tri nap lai
(MHz)
Mode 0 Max: 1M 12 X X X X
Mode 2 Max: 375K | 12 1 X X X
Mode 1,3 Max:62,5K | 12 1 0 2 FFh
19,2K 11,059 |1 0 2 FDh
9,6K 11,059 |0 0 2 FDh
4,8K 11,059 |0 0 2 FAh
2,4K 11,059 |0 0 2 F4h
1,2K 11,059 |0 0 2 E8h
137,5 11,966 |0 0 2 1Dh
110 6 0 0 2 72h
110 12 0 0 1 FEEBh

Bang . Céc toc dd Baud dugc tao ra khi s& dung Timer 1

2.7. Co' ché ngat trong On-chip AT89C51

- Phan loai ngat trong On-chip:

BO AT89C51 cé tat cd 5 Vectors ngat bao gOm: 2 ngat ngoai (/INTO va /INT1), 2
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ngat cUa khoi thoi gian (Timer 0, 1), va ngat cOng truyén tin noi tiép.

MO6i ngubn ngat c6 thé dugc kich hoat hodc khong kich hoat bang cach dat
hodc x04 Bit & trong IE. IE ciing ch(fa bit c6 th€ khéng cho tat ca cac ngat hoat
dOng EA (Néu EA=0). Cac ngat ngoai c6 th€ dugc kich hoat theo mUic hodc theo
suOn xung, tuy thudc vao gia tri cla cac bit ITO, IT1 trong TCON. Ngat ngoai c6 2
c0 ngat tuong Ung 1a IEO, IE1 ciing nam trong TCON. Khi mOt ngat dugc thuc
hién thi cO ngat tuong Ung cla né bi xod bang phan cling. Chuong trinh con phuc
vU ngat hoat dOng chi khi ngat dugc kich hoat theo suon xung. Néu ngat dudc
kich hoat theo mUc thi ngu6n yéu cau ngat tUr bén ngoai di€u khién c0 ngat.

o
m_#t =]

N

|

ok T

1L
A >
T
Ty .
P L7 i
TF2 .
EXF2 *

Cac ngat trong, v&i ngat Timer/Counter 0, 1 dugc phat sinh bdi cO ngat TFO,
TF1. Hai cO ngat ndy dugc thiét 1ap khi thanh ghi Timer/Counter thuc hién quay
vong, tai thoi diém S5P2 cla chu trinh may. Khi mOt ngat duoc thuc hién thi cO
ngat tuong Ung phat sinh ra ngat sé bi xod bang phan clng trong On-chip.

Ngat cOng nbi ti€p dugc phat sinh béi cac ngat RI, TI, SPIF thong qua phan tlr
Logic OR, khi chudng trinh con phuc vu ngat dugc kich hoat thi cac cO ngat phat
sinh tuong Ung dugc xo4 bang phan mém. Céc ngat trong c6 thé dugc phép hodc
khong duoc phép kich hoat bang cach dat hodc xoa mot bit trong IE.

-.Cdc budc thurc hién ngat.

Theo dtng trinh tu, d€ st dung cac ngat trong Flash Microcontroller, can thuc hién
cac budc nhu sau:
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- Pat bit EA & trong IE mUc logic 1.

- Pat bit cho phép ngat tuong Ung & trong IE mUc logic 1.

- Bat dau chuong trinh con phuc vu ngat tai dia chi cla ngat tuong Ung dé.

(Xem bang dia chi Vector cUa cac ngudn ngat)

Ngoai ra, d6i vGi cac ngat ngoai, cac chan /INTO, /INT1 phai dugc dat mic 1. Va
tuy thudc vao ngat dugc kich hoat bang mUrc hay sudn xung, ma céc bit IT0, IT1 &
trong TCON c6 th€ can phai dat muUc 1.

ITx=0: Kich hoat bang mUc

ITx=1: Kich hoat bang sudn xung.

- MUrc ngat uu tién trong on-chip:

MOi ngubn ngat cé thé dugc 1ap trinh riéng cho 1 hodc 2 mlc uu tién bang cach
dat hodc xo4 1 bit trong IP clla SFR. MGi ngat Uu tién & mUc thap cé thé dugc
ngdt bang ngat uu tién ¢ mlc cao hon nhung khong thé ngat bang ngat c6 mUc uu
tién & mUc thap hon duge. MOt ngat Uu tién & mUc cao c6 th€ dugc ngat bdi bat
ky nguOn ngat nao khac.

Néu c6 yéu cau ngat cla 2 mlc uu tién cing nhau (cting 1 lic), yéu cau cla
mUc Uu tién cao hon sé& dugc phuc vu (Ngat nao cé mUic U tién cao hon sé dugc
phuc vu). Néu cac yéu cau ngdt c6 cing mUc Uu tién, thi th( tu' quay vong bén
trong s€ quy€t dinh ngat nao dugc phuc vu.

Th( tu uu tién ngat tur cao xudng thap clla AT89C51 nhu sau:

IEO, TFO, IE1, TF1, RI hoac TI.

-. Nguyén ly diéu khién ngat cda AT89:

Cac cO ngat dugc thiét 1ap tai thoi di€m S5P2 clia mdi chu ky may. Chu ky may
ti€p theo sau chu ky may c6 cO ngat dugc thiét 1ap, thi chuong trinh con dugc thiét
1ap khi c6 1énh goi LCALL. Lénh LCALL phat sinh nhung 1ai bi cdm hoat dOng
khi gap cac tinh hubng sau:

a- BOng thdi c6 ngat vGi miic Uu tién cao hon hodc bang ngat dang phuc vu.

(MOt ngat c6 mc uu tién bang hodc cao hon dang san sang d€ dugc phuc
vu)

b- Chu ky méy hién hanh khong phdi 1a chu ky may cudi cling cUa 1énh dang
thuc hién.

c- Lénh dang thuc hién 1a RETI hodc bat ky 1énh nao ghi vao thanh ghi IE
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hoac IP.

HIGH PRICRITY
IE REGISTER IP REGISTER ¥ INTERRUPT
ol |
_ 5 .
INTO =" 1mo Seeres v O~
tRH : ]
TFO O/D—Gfi’o © "
T e
_ D;DG ; o .
INT1 Ll E1 [ D T o~ v,
1
: ™ INTERRUPT
! o » POLLING
TF1 S O\D SEQUENCE
: ™
R1 ! O »
T1:I>—>—O/Dﬂf:’o oy -
TF2 ! |
mzj :/\ e Oy
A ’L
'L LOW PRIORITY
GLOBAL INTERRUPT
ENABLE
INDIVIDUAL
INTERRUPT
ENABLES

Hé th6ng ngat cla AT89C51

Bat ky mot trong 3 di€u kién nay xudt hién sé cdn trd vi€c tao ra LCALL d0i v6i
chuong trinh phuc vu ngat. Diéu kién 2 ddm bdo rang, 1énh dang thuc hién sé
dugc hoan thanh trudc khi trd t6i bat ky chuong trinh phuc vu nao. Piéu kién 3
ddm bdo rang, néu 1énh dang thuc hién 1a RETI hodc bat ky su truy cap nao vao IE
hodc IP, thi it nhat mOt 1énh nita sé dugc thuc hién trudc khi bat ky ngat nao
dugc tro tGi. Chu trinh ki€m tra vong dugc 1ap 1ai vi mbi chu trinh mdy, va cac gia
tri dugc ki€m tra 1a cac gid tri ma da xuat hien & thdi diém S5P2 cla chu trinh may
truGc d6. Néu moOt chi thi ngat c6 hiéu luc nhung khong duoc dap Ung vi cac diéu
kién trén va néu chi thi nay van chua c6 hiéu luc khi diéu kién can tré dugc loai
bo, thi ngat bi tUr chdi nay sé khong dugc phuc vu nita.

LCALL do phan clng tao ra sé& chuyén n0i dung clla bd dém chuong trinh
vao ngin x&p (Nhung khong ghi vao PSW) va nap lai cho PC mét dia chi phu thudc
vao ngudn gdy ngat dang dugc phuc vu, nhu bang dudi day:
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Ngat Nguén ngat | Pia chi Véc to
External 0 IEO 0003h

Timer 0 TFO 000Bh

External 1 IE1 0013h

Timer 1 TF1 001Bh

Serial Port RI hoac TI 0023h

Timer 2 TF2 hoac 002Bh
(AT89C52) EXF2

System Reset RST 0000h

Dia chi véc to ngat
Lénh RETI thong bao cho bd VXL rdng thu tuc ngat nay da két thic, sau d6 18y ra
2 Byte tU ngin x€p va nap lai cho PC d€ trd lai quyén di€u khién cho chuong trinh
chinh.

- Cdc ngdt ngodi:

Vi céc chOt ngat ngoai dugc tao mau moi 1an trong moi chu trinh may, nén
mOt gia tri cao hodc thap cUa dau vao sé duy tri trong it nhat 1a 12 chu ky xung nhip
cUa b dao ddng d€ ddm bdo tao mau. Néu ngat ngoai dugc kich hoat bang sudn
xung , thi ngudn ngat ngoai phai duy tri & chOt yéu cau gia tri cao it nhat 1 chu ky
may va sau d6 duy tri gia tri thap it nhat 1 chu ky may n{ra. Viéc nay duogc thuc hién
d€ ddm bAo rang qua trinh chuyén ti€p cho thdy chi thi yéu cau ngat IEx sé& duoc
xac 1ap. IEx sé tu ddng dugc xoa bdi CPU khi thU tuc ngdt dap Ung dugc goi.

Néu ngat ngoai dugc kich hoat theo murc, thi ngudn ngat bén ngoai phai duy
tri cho yéu céu nay cé hiéu luc cho dén khi ngat da dugc yéu cau thuc sy dugc tao
ra. Sau d6 nguOn ngat ngoai phai huy yéu cau d6 trudc khi thd tuc phuc vu ngat
hoan thanh, néu khong ngat khac sé dugc tao ra.

- Van hanh Single-Step:

Cau tric ngat AT89C51 cho phép thuc hién cac budc don v4i su tham gia cla
rat it phdn mém. Nhu di luu y trudce day, mOt yéu cau ngat sé khong dugc dap
Ung khi mOt ngat khac c6 cing mUc Uu tién van dang hoat dng, né ciing khong
dugc dap Ung sau khi c6 1énh RETI cho dén khi c6 it nhat moét 1énh khac da dugc
thuc hién. Do d6 m6bi khi mét th( tuc ngat dugc dua vao, thi né khong thé duoc
dua vao 1an nlra cho dén khi it nhat mot 1énh cla chuong trinh ngat dugc thuc

39



hién. MOt cach d€ st dung ddc di€m nay dGi vGi hoat dOng theo buGc don 1é 1a
14p trinh cho 1 trong nhiing ngat ngoai(chang han /INT0) duoc kich hoat theo mUc.

Néu chan /INTO dugc duy tri ¢ mUc thap, thi CPU sé chuyén ngay dén th
tUc ngat ngoai 0 va dUng & d6 cho tGi khi INTO dugc nhén xung tU thap 1én cao roi
xuOng thap. Sau dé n6 sé thuc hién 1énh RETI, trd lai nhiém vu chuong trinh, thuc
hién mOt 1énh, va ngay sau d6 nhép lai th( tuc ngfat ngoai 0 d€ doi xung nhip ti€p
theo cla P3.2. MGi budc clia nhiém vu chuong trinh dugc thuc hién vao moi thoi
di€m chan P3.2 dugc nhan xung.

2.8 K&t n0i co ban cla vi diéu khién 8051

Q =~ ~ 6-12v

A 4' Orvee
220V < r} . u LM7805 | i

< (__ \_‘_lwuuF 10uF L‘_l =T 100nF
o—

GND —

& [r1a VCC
' RESET [ r14 Poo 1
o [r12 po1 [)
Or1a Poz [l
Or14 Po.3 1
Or1s Po.4 [J
Or1s Po.5 [1
Or17 Po.6 [1
| reseT po.7 [1
Or3a Eall
IEER] aLe [l
|:| 10K [p3z2 PsEN[]
[r3s P27 [l
[pz.a P2 [1
— [p3s pa.s [l
- [ rzse P24 [l
(rsz P23
r {] oscz P22
1 {| oser P21
4MHz » i[||i {{ cup pzo [J
20-30pF ‘—f 20-3npi
GND "— — GND

Chuong 3: C cho vi di€u khi€n 8051

3.1 Keil C cho vi diéu khién
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3.1.1 Keil Compiler C51 bao gdm phan m@& rdng (cho ANSI C) cho:
— cac vung va ki€u b nhé clia 8051
— Céc ché d6 nhé
— Cac kiéu nhé dac biét
— Céc ki€u bién d{t liéu dac biét
— Bién Bit va bién bit d{r liéu
— C4c thanh ghi dac biét
— Con tré

— ThuOc tinh ham

3.1.2Nhiing ki€u dif liéu riéng cla C51
Nhiing kiéu dir liéu riéng ctia C51
- bit
static bit done_flag=0;
- sbit
sbit EA= oxAF; /*defines EA to be the SFR bit at OXAF*/
- sfr(Special Function Registers, 0x80-0xFF)
sfr PO = 0x80; /* Port-0, address 80h*/
sfr P2 = 0xAOQ; /* Port-2, address 0AOh */
- sfr16
sfr16 T2=0xCC; /* Timer 2: T2L 0CCh, T2H 0CDh

Cdc ch€ dé nhé (Memory Models)
- SmallModel -
Tat cd cac bién dugc mac dinh xap x€p hét trong b nhé dit liéu trong
Tat cd cac doi tugng, nhu stack phdi dugc dat trong internal RAM
- Compact Model -
Tat cd cac bién dugc mac dinh xap x€p trong mOt page cUa external data
memory
C6 thé€ dugc cung cap 16n nhat 256 bién
Cham hon ché€ d0 SmallModel
- Large Model -
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Tat cd cac bién dugc mac dinh xap x&p trong external data memory
Data Pointer (DPTR) dugc sU dung d€ dinh dia chi
Truy nhap bd nh& khong hiéu qua

Tao ra nhi€u ma hon cac ché d0 small va compact model

- Céc con tré b nhd dac biét (Memory-specific Pointers)

Bao gOm cac ki€u nhd dac biét trong con trd

C6 th€ duoc sU dung dé€ truy nhap cac viing nhd da dinh trudc

char data *str;

int xdata *numtab;

long code *powtab;

BO6 nhé churong trinh
— code c6 th€ m& rOng tdi 64Kbyte b nhé chuong trinh
char code text[] = “ENTER PARAMETER”;
_ Truy nhap bGi 1énh MOVC @A+DPTR
B6 nhé chuong trinh thi chi cho phép doc (trong chuong trinh)va khong thé ghi
vao khi chuong trinh dang thuc hién.

B6 nhé dit liéu
C6 t8i 256 bytes clla b0 nhé d{r li€u trong
- data : Ving nhG 128 bytes dau tién cUa internal memory
char data varl;
- idata : T&t ca ving nh& 256 bytes cUa internal data memory
float idata x,y,z;
- bdata : Vang nh& 16 bytes cUa vung nh& dinh dia chi bit cUa internal data
memory (20h t&i 2Fh)
char bdata flags;
B0 nh& dit liéu m& rOng
- xdata chi bat ky viing nh& nao trong khong gian 64KByte cla ving nhG d( liéu
md& rOng unsigned long xdata array[100];
- pdata chi 1 page cUa 256 bytes cUa ving nhé m& rOng
unsigned char xdata vector[10][4][4];
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Vunh nh§ céc thanh ghi dac biét

- SFRs dugc md td nhu cac bién trong C

- sfr (giOng nhu tUr khéa char hodc int)

sfr PO = 0x80; /*Port0, address 80h*/

- sfr16 truy nhap 2 SFRs nhu 16-bit SFR

- sfr16 T2 = 0xCC /*Timer 2; T2L 0CCh, T2H 0CDh)
- sbit cho phép truy nhap t&i tUng bit riéng cUa cac thanh ghi SFR
sfr PSW=0xDO;

sfr IE=0xAS8;

sbit EA=IEAT:

sbit OV=0xD0/2;

sbit CY=0xD7;

3.1.3 Ham véi phan dinh nghia mo réng.
Trong KeilC c¢6 ham v&i phan dinh nghia mé rOng cho phép :
Dinh 6 cac ham nhu thd tuc ngat
Chon register bank sU dung
Chon ché d6 nhé
Ham dé quy
Cau tric ham ma rdng:
[return_type] funcname ([args]) [{small|compact|large } ][reentrant][interrupt n][using n]
Trong do:
small, compact, large — Ch& d0 nhé&
reentrant - Ham dé quy
interrupt n- NguOn ngat (bang vector ngat)
using - Chon bank thanh ghi

Truyén tham s6 qua cdc thanh ghi:

Argument char int long _
generic ptr

Number byte ptr 1 bytes ptr 2 float
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1 R7 R6&R7 R4-R7 R1-R3
2 R5 R4&R5 R4-R7 R1-R3
3 R3 R2&R3
Gid tri tr@ vé cho ham
Return Type Register Description
bit Carry Flag
char R7
int R6&R7 MSB in R6, LSB in R7
long R4-R7 MSB in R4, LSB in R7
float R4-R7 bit [IEEE format-32
,Memory type in R3
generic ptr R1-R3
MSB R2, LSB R1

Pinh nghia ché dé nhé cho mét ham:
#pragma small /*default small model */
extern int calc (char i, int b) large reentrant;
extern int func (char i, float f) large;
extern void *tcp (char xdata *xp, int ndx) small;
int mtest (int i, int y){ /*small model*/
return (i*y + y*i + func(-1, 4.75);}
int large_func (int i, int k) large { /*large model*/

return (mtest(i,k) * 2)}

3.1 Project 1 Led don

3.1.1 Mach va nguyén ly hoat dOng



Pay 1a so do nguyén li cUa 1 led. Led don dugc s& dung nhu mOt phurang tién

truy€n tin hiéu, c6 nhi€u nha sdn xudt Led vGi cac hinh dang kich thudc va mau sac

khac nhau.

P& ddm bao Led dugc sang thi dong qua Led phai dugc ddm bdo 16n hon

hodc bang dong dién hinh, va ciing phai chd y d€ ddm bdo dong dién qua Led phai

nho hon dong dién max. Vi moi loai Led, dién ap roi trén Led sé khong d6i

thuong khodng tUr 1.4 tGi 4 V do d6 ngudi ta thudng phdi mac thém mot dién trd

c6 gia tri dugc tinh theo céng thUc cho trén hinh vé:

Color

Infrared
Red
Red
Red

Orange

Green

Yellow

Blue
White

Uc
f
Uec-Ud d Uc-Ud
} R=—C O
Id
¥
Ud N

L Ll

T Typical current Maximal current Voltage drop Ud
ype

Id (mA) If (mA) V)

- 30 50 1.4
Standard 20 30 1.7
Super Bright 20 30 1.85
Low Current 2 30 1.7
- 10 30 2.0

Low Current 2 20 2.1
- 20 30 2.1

- 20 30 4.5

- 25 35 4.4

MOt Led don dugc ndi vGi chan cla vi diéu khi€n nhu hinh bén, gid s chan d6 1a

P1.2 vay lam thé nao d€ diéu khién cho Led séang, tat: O +5V

o
2
£
=
o
g
=
=
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Bién Led1 dugc khai béo (gan cho) chan P1_2 cUa vi di€u khi€n bang cau 1énh:
sbit Led1=P1A2;

Khi gan : Led1= 0; trong ham main thi chan P1_0 cUa AT89C51 c6 mUc logic 14 0V,
Theo sO dO nguyén li: 5V Tré R1 Led1 P1_2 (0 V). C6 chénh 1éch &p c6 dong dién
qua led Led sang. Chiing ta c6 th€ tinh téan chO nay dé dang gi4 tri cUa dién trd.
Dién 4p rai trén led 1a Uak (chon Led vang) 18y =2 V. Bién 4p chan P1_01a 0V.
Dién 4p hai ddu trd : 5V - 2V = 3 V. Dong qua trd = dong qua led = xap xi 10 mA
vay phdi chon dién trd cé gia tri xap xi 3/10*1000=300 Q.

Khi gan: Led1= 1; tUc 1a chdn P1_0 c6 gid tri 1 tuong Ung di€n ap cUand la 5V .
Hiéu dién thé gilta hai ddu +5V va P1_01a 0V . Nén khong c6 dong qua led Led
tat.Nhung néu trong ham main cac ban viét chi c6 nhu sau: While(1) { Led1=bat;
Ledl=tat; } Khi chay debug thi van thdy led nhdp nhdy. Nhung khi nap chuong
trinh vao chip 1ap vao mach thi led khéng nhay hodc chi séng m& hodc tat ngém. Vi
1énh Led1=bat; 1a 1énh 1 chu ki may , tan sO thach anh 1a 12 Mhz, 1 chu ki may c6
thQi gian 1a 1uS. VUra bat 1én 1 uS r6i lai tat ngay. Led khong dap Ung dudc tan s
cao vay nén khong nhap nhay. Do d6 can t6i ham tré . Bt led 1én tré 1 thoi gian
kha 1au(0,5 gidy), roi tit led di kha 1au(0,5s) roi 1ai bt lai tao thanh vong 13p s&
dudgc led nhap nhay. Tac dung cUa cau 1énh while(1) . Biéu kién bén trong vong
while 13 1 1uén ludn diing nén né 1a vong 1ap vo han 1an. Néu khong c6 vong

while(1) thi led cUla cac ban chi sang 1én 1 1an r6i tat
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3.2.2 Chuong trinh mau
e ——
Dinh nghia P1.2

________ *
sbit Led1 = P1A2;  /* SFR cho P1.2 */

[ e e
Chuong trinh chinh MAIN

________ *
void main (void)

{
/*

Vong 13p sau lién tuc cho Led1 sang roi tat

I

while (1)
{
Led1=0; /*Led sang*/
Delay(500);/*Giu cho led sang de nhin thay*/
Led1=0; /*Tat Led*/
Delay(500);/*Giu cho led tat de nhin thay*/

S ——

*/
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3.3 Project 2 day 8 Led don

GND
VCC

P1.0 7 vece
Qp1.1 Po.0 |]
flp1.2 Po.1[]
{{p1.3 Po.2 |J
E P1.4 P0.3 %

{lp1s PO.4
{lrpi6 > Po.5 [J
VCC —— P17 O_O| P0.6 ||
o o » {lrRESET (O Po.7 [J
RESET [ ez.0 ea [
INTO el [p3a ALE |]
o {|p32 PSEN []
. p2.7 |
10K INT] == [ g:: P2.6 ]
N (pas p2.5 |l
1 Oras p2.4 |1
= = [par p2.3 [l
{loscz p2.z [l
osc1 P21l
smHz [ GND P2.0 |J

3.3.1 Nguyén li hoat dong:

Led nOi tU chan vdk xudng dat vay n€u chan vi di€u khién 5V thi led sé séng, néu
chan vi di€u khi€n 0V thi led sé t0i. Dién &p 5V vi sao led khéng chdy ma lai con
sang y€u? Vi vi di€u khi€n 8051 chi c6 th€ cung cap dong nho khong dU 10mA G 1
chan nén led sang y€u. Con néu muoln led sdng dep thi 1ap nhu sau tlir duong 5V

chan dai cUa led - chan ngan cUa led chan vi di€u khién.

3.3.2 Lap trinh :
Trudc hét diéu khién 1 led tUng Led m&t. DE diéu khién 1 led thi chi viéc gén chan
noi v4i led dé bang 0 hodc 1, thi dién &p & chan d6 s€ 1a 0V hodc 5V, tly vao dién

ap dén sé sang hodc tOi.

Dieu khien led don.
Phan cung: 8 led noi tu +5V qua dien tro han dong vao 8 chan cong 1.

Thach anh: 12 Mhz

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

#include <AT89X51.H>
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/************************************************************/

/*******************Khal bao bien toan CUC**********************/

sbit Led1=P1/0; //Khai bao bien Led1 kieu bit chan P1.0
sbit Led2=P1A/1; // ...

sbit Led3=P1/2,;

sbit Led4=P1A/3;

sbit Led5=P1/4;

sbit Led6=P1A5;

sbit Led7=P1/6;

sbit Led8=P1/7;//Khai bao bien Led8 kieu bit chan P1.7

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

/********************Khal bao ham****************************/

A Delay —Ham tao thoi gian tre

Dau vao: 1 bien thoi gian.
Dau ra: khong
_____ */

void Delay(unsigned int time) {
unsigned int 1;// Khai bao bien cuc bo
for(i=0; i<time; i++)//Lap tao thoi gian tre
{
; // Khong lam gi
}
}

stttk e ks s ke ks ke ks sk ks sk ke sk ke ke sk ke sk ko o/
[k koo okk Chyong trinh chinhy# stk ok
void main(void) {
while(1)// Vong lap vo han
{ Led1=1;//Choled 1 sang
tre(1000);// Tre 1 khoang thoi gian
Led1=0;// Tat led 1
tre(1000);// Tre 1 khoang thoi gian
}
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}

/>I<>I<>I<>I<*******>|<>I<>I<>I<*********************************************/

Diéu khién 8 led, chuong trinh chinh dugc s(fa 1ai nhu sau:

void main(void) {

while(1)// Lap vo han

{

Led1=1;// Cho led 1 sang

Delay(500);// Goi ham tao thoi gian tre
Led1=0;// Tat led 1

Delay(500);// Goi ham tao thoi gian tre

Led2= 1;// Cho led 2 sang

Delay(500);// Goi ham tao thoi gian tre
Led2=0;// Tat led 2

Delay(500);// Goi ham tao thoi gian tre
Led3= 1;// Cho led 3 sang

Delay(500);// Goi ham tao thoi gian tre
Led3=0;// Tat led 3

Delay(500);// Goi ham tao thoi gian tre
Led4= 1;// Cho led 4 sang

Delay(500);// Goi ham tao thoi gian tre

Led4= 0;// Tat led 4

Delay(500);// Goi ham tao thoi gian tre

Led5= 1;// Cho led 5 sang

Delay(500);// Goi ham tao thoi gian tre

Led5= 0;// Tat led 5

Delay(500);// Goi ham tao thoi gian tre
Led6= 1;// Cho led 6 sang

Delay(500);// Goi ham tao thoi gian tre
Led6= 0;// Tat led 6

Delay(500);// Goi ham tao thoi gian tre

Led7= 1;// Cho led 7 sang

Delay(500);// Goi ham tao thoi gian tre



Led7=0;// Tat led 7

Delay(500);// Goi ham tao thoi gian tre
Led8= 1;// Cho led 8 sang
Delay(500);// Goi ham tao thoi gian tre
Led8= 0;// Tat led 8

Delay(500);// Goi ham tao thoi gian tre
}

}
VGi chuong trinh nay chiing ta c6 th& cho th(r tu cac led tat bat khac nhau d€ cé cac

ki€u nhdy khac nhau.

3.3.3 Pi€u khi€n ra ca cOng

Né&u cac ban nham chén vdi viéc diéu khién tlng chan 1 viét code rat tOn cong cac
ban c6 th€ xudt gia tri ra cd cOng. Trudc hét cac ban can nam cac diéu nhu sau:

- MOt cOng c6 8 bit t0 hgp, 8bit c6 2 = 256 trang thai. Khi cac ban dua ra cOng 1 gia
tri a (thap phan) tUr 0 dén 255 thi s6 a s& dugc dGi ra hé nhi phan rdi dua ra cac

bit( chan) cla cOng. Vi du:

Néu c6 1énh:

P1=1;

vi 1(10) nén chan P1_0(bit 0) s& bang 1(5V) con lai cac tir P1_1(bit 1) d€n P1_7(bit
7) sé bang 0(0V).

P1=10;

vi 10(10) = 0000 0001 = 0000 1001(2)(2) thi sé c6 P1_0 va P1_3 bang 1(5V) con lai
cac chan khac sé la 0(0V).

- Cac ban c6 th€ dua ra cOng 1 gia tri sO hex tur 0 dén ff twong Ung tUr 0 dén 2565.
Céc sO cos& trong hé hex. (HEX)01 2 3 456 789 A B CDEF(0) 10
11 12 131415 Céach d0 sO hex ra sO thap phan: c6 sO hex : N=abfl d0i ra hé
s0 10 N(10)=1.160 + 15.161+ 11.162+ 10.163(16). DGi sO nhi phan sang hex: GOp 4
sO nhi phan thanh 1 s6 hex: Vi du: 0010 0001(2)(16) 1 4 sO dau c6 bit 1 = 1 nén
1x20=2

4 56 sau 6 bit 0 =1 nén 1x2=1. Cach dua ra nhU sau:

Vi du 1énh P1=1; tuong duong v6i P1=0x01;
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P1=10; tuong duong vGi P1=0x0A;

Chuong trinh xudt ra cd cOng tuong duong v3i chuong trinh diéu khién 8 led ting

cai 1 nhu sau:
void main(void) {
while(1)// Lap vo han
{
P1=0x01;// Bat led 1
Delay(1000);// Tre 1 khoang thoi gian
P1=0x00;// Tat led 1
Delay (1000);// Tre 1 khoang thoi gian
P1=0x02;// Bat led 2
Delay (1000);// Tre 1 khoang thoi gian
P1=0x00;// Tat led 2
Delay (1000);// Tre 1 khoang thoi gian
P1=0x04;// Bat led 3
Delay (1000);// Tre 1 khoang thoi gian
P1=0x00;// Tat led 3
Delay (1000);// Tre 1 khoang thoi gian
P1=0x08;// Bat led 4
Delay (1000);// Tre 1 khoang thoi gian
P1=0x00;// Tat led 4
Delay (1000);// Tre 1 khoang thoi gian
P1=0x10;// Bat led 5
Delay (1000);// Tre 1 khoang thoi gian
P1=0x00;// Tat led 5
Delay (1000);// Tre 1 khoang thoi gian
P1=0x20;// Bat led 6
Delay (1000);// Tre 1 khoang thoi gian
P1=0x00;// Tat led 6
Delay (1000);// Tre 1 khoang thoi gian
P1=0x40;// Bat led 7
Delay (1000);// Tre 1 khoang thoi gian
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P1=0x00;// Tat led 7
Delay (1000);// Tre 1 khoang thoi gian
P1=0x80;// Bat led 8
Delay (1000);// Tre 1 khoang thoi gian
P1=0x00;// Tat led 8
Delay (1000);// Tre 1 khoang thoi gian
}
}
Nhu vay gé code van mai tay 1am dé€ dat dugc muc dich 8 dén nhay lién ti€p cac
ban c6 thé lam nhu sau:
sk sk kR ok [ gy ek ks sk okttt sk sk ks sk ok koo |
void main(void) {
unsigned char n; // Khai bao them bien n cho vong for
while(1)// Lap vo han
{
P1=0x01;// Bat led 1
for(n=0 ; n<8;n++)// Lap 8 lan
{
P1=P1<<1; // Dich trai 1 bit
Delay (1000);
}
}
}

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

Debug quan sat su' thay dGi clla cOng 1 d€ thdy dugc tic dung phép dich bit xang
trai. D€ hiéu thao tac xudt ra c6ng, chan, c4c cic ban lam 1 vi du n{ra nhu sau:
/***********************Ham Chlnh*******************************/
void main(void) {
unsigned char n; // Khai bao them bien n cho vong for
while(1)// Lap vo han

{
P1=0x01;// Bat led 1
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for(n=0 ; n<256;n++)// Lap 8 lan
{
P1=n; // Dich bit xang trai
Delay (5000);
}
}
}

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

Debug d€ thdy su thay dGi cac cOng.

3.4 Project 3: di€u khi€n Led 7 thanh
3.4.1 Hinh dang va cau tao:

C6 hai loai led 7 thanh: An6t chung va Cat6t chung. Hinh trén 1a so d6 chan cUa hai

loai led. N6 c6 cdu tao nhu sau:
COM

.

Mach lap st dung led An6t chung nhu sau:

>
_|Q_
LED1
X
—K—
LED2
AN
__4<+__
LED3
X,
__44}__
LED4
X
_|Q_
LED5
;
LED&
>
K
LED7
X
__46}__
LEDS
A
— K
LEDA1
LY
K
LEDZ2
LY
K
LED3
Y
; LEP4
b
<
LEDS
oy
-
LED&
A
i
LED?
LY
-
LED8
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Yo o
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= 1oy A P37 P13
¥
1 R2
ps DY, S
L
= | XTL1 XTL2 ¢
R1 a
[] 82K = IDI
C1 «Lv v C2
SSDFI 12M T 33pF

3.4.2 Nguyén li hoat dOng:

Khi cdm ngudn vao mach tat cd cac chan cla cac cbng IO cla VDK 1a 5V( Néu
cOng PO khong 1ap dién trd treo thi s€ 1a 0V). Nhin so d6 mach khong c6 chénh 1éch
dién 4p nén khdng c6 dén ndo sang. Ching ta mudn sang thanh nao chi viéc dua ra
dién 4p OV & chan vi di€u khién ndi vdi thanh dé.

Thanh hién Thanh tat Gia tri(P1)

PE hién thj s6 1: B,C cacthanhconlai 11111001

Pé hién this6 2:  A,B,D,E,G c4c thanh conlai 1010 0100 ....
DE hién thi s0 8: Tat ca cac thanh khong thanh nao 1000 0000
Bit th( 8 P1.7 khong dung.

Ngoai ra led 7 thanh con c6 th€ hién thi 1 s chit
DE hién thi ch(t B: Giong s0 8
Hién thi ch(tr A: A,B,C,E,F,GD 1000 1000

3.4.3 Lap trinh :
3.4.3.1 Cach 1: Lap trinh dé hi€u khong can phai tinh todn nhung phai viét va

copy, paste va sUfa nhiéu.
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Code nhu sau:

#include <AT89X52.H> /* Khai bao cac bien bit gan voi chan vi dieu khien*/
sbit a = P1/0;

sbit b = P1A1;

sbit c = P1A5;

sbit d = P1/4;

sbit e = P1A3;

shit f = P1A2;

sbit g = P1A3;

/* Khai bao bien */
long n;// Cho vong for
/* Khai bao ham */

/* Ham tre */

void delay(long time) {
for(n=0; n<time; n++) {
}

}

/* Ham tat tat ca cac thanh */

void tat(void) {
a=1;b=1;c=1;d=1;e=1;f=1; g =1,
}

/* Cac ham hien thi chu va so */

void sol(void) {

tat();

a=1;b=0;c=0;d=1e=1;f=1; g=1;
}

void so2(void) {

tat();

a =0; b =0; c =1; d =0; e=0; f =1; g =0;
}
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void so3(void) {

tat();

a =0; b =0;c =0; d =0;e =1; f =1; g =0;
}

void so4(void) {

tat();

a =1;b =0; c =0; d =1;e =1; f =0; g =0;
}

void so5(void) {

tat();

a=0; b =1; c =0; d =0; e =1; f =0; g =0;
}

void so6(void) {

tat();

a =0; b =1; c = 0;d =0; e =0; f =0; g =0;
}

void so7(void) {

tat();

a=0;b=0;c=0;d=1;e=1;f=1; g =1,
}

void so8(void) {

tat();

a =0; b =0; c =0; d =0;e =0; f =0; g =0;
}

void so9(void) {

tat();

a =0; b =0; c =0; d =0; e =1;f =0; g =0;
}

void chuA(void) {

tat();

a =0; b =0; c =0;d =1; e =0; f =0; g =0;
}
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void chuB(void) {

tat();

a =0; b =0; c =0; d =0; e =0; f =0; g =0;

}

void chuC(void) {

tat();

a=0;b=1;c=1;d=0; e=0;f=0; g =1; }
void chuD(void) {

tat();

a =0; b =0; c =0; d =0; e =0; f =0; g =1; }
void chuE(void) {

tat();

a=0; b =1; c=1;d=0; e =0; f =0; g =0; }
void chuF(void) {

tat();

a=0;b=1;c=1;d=1; e =0; f=0; g =0; }
void chuG(void) {
tat();

a=0; b=1; c=0; d =0; e =0; f =0; g =1; }
void chuH(void) {
tat();

a =1; b =0; c=0; d =1; e =0; f =0; g =0; }
void chul(void) {

tat();

a=1;b=1;c=1;d=1;e=0; f=0; g =1; }
void chuL.(void) {

tat();

a=1;b=1;c=1;d=0;e=0; f=0; g =1; }
void chuO(void) {
tat();

a=0; b =0; c =0;d =0; e =0; f =0; g =1; }
void chuP(void) {
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tat();

a=0;b=0;c=1;d=1;e=0; f=0; g =0; }
void chuR(void) {

tat();

a=0; b =0; c =0;d =1; e =0; f =0; g =0; }
void chuS(void) {

tat();

a=0;b=1; c=0;d=0;e=1; f=0; g =0; }
void chuU(void) {
tat();

a=1;b=0; c=0;d=0;e=0;f=0;g=1; }
void chuY(void) {

tat();
a=1;b=0; c=0;d=0; e =1; f=0; g =0; }

/* Ham chinh */

void main(void) {
while(1) {
s00();

delay(20000);

s01();
delay(20000);
502();
delay(20000);

503();
delay(20000);
s04();

delay(20000);

505();
delay(20000);
s06();
delay(20000);

507();

delay(20000);

508();
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delay(20000);
509();
delay(20000);
chuA();
delay(20000);
chuB();
delay(20000);
chuC();
delay(20000);
chuD();
delay(20000);
chuE();
delay(20000);
chuF();
delay(20000);
chuGJ();
delay(20000);
chuH();
delay(20000);
chul();
delay(20000);
chuL.();
delay(20000);
chuO();
delay(20000);
chuP();
delay(20000);
chuR();
delay(20000);
chuS();
delay(20000);
chuU();
delay(20000);
chuY();
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delay(20000);
}}

3.4.3.2 Cach 2:

Cac ban viét 1 chuong trinh don gidn roi dung cong cu Debug d€ xem s hex roi
viét vao rat ngan gon.

Vidu: Ham hién thj s0 1:

void sol(void) {

tat();

P1=0xF5;

}

Céc ban debug cho hién thi cOng P1 1én. D& d&u tich & cac dén tat(1) , bo dau tich
G cac dén can bat(0). Roi doc gia tri hex nhu téi hudng dan & bai trudc. Dung cau
triic 1&énh switch case d€ viét lai chuong trinh sé rat gon.
void Hienthiled(unsigned char x)

// Co 1 bien dau vao de xac dinh xem la hien thi so nao

{
switch(x) {
case 1: {
tat(); P1=0xF5; break;

}//So1
case 2: {
tat(); P1=0xFF; break;

}/ So 2
case 9: {
tat(); P1=0xFF; break;

}//So9
case 10: {
tat(); P1=0xFF; break;

}// Chu A

case 20: {
tat(); P1=0xFF; break;
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}// Chu'Y

}
}

Céc gié tri & trén chi 1a vi du cac ban da rit gon va tu copy vao. Vi ham hién thi led

cac ban da viét d€ hién cac sO va cac chit gi® ham main chi can nhu sau:

void main (void) {
while(1) {
for(n=0; n<20; n++)
{
Hienthiled(n);
delay(20000);

}

3.5 Phim nhan

3.5.1 P&m sO lan phim bam gidi han tir 0 dén 9 hi€n thi ra led 7 thanh.

I
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3.5.1.1Nguyén li hoat dOng:

- Phan niit bam: (khi khong c6 tu 104) ban dau chan P1.0 & mUc cao +5V, n€u bam
ntit 2 dau nit bam thong v&i nhau. Chan P1.0 théng véi GND. Led sang do c6 chénh
4p. Chan P1.0 thong dat. Néu cé tu 104 tu dién dugc nap dién, khi bam niit tu
dién sé& phong dién tU cuc duong sang cuc 4m lam chan P1.0 thong v6éi GND nhung
1au v€ 0 V hon 1 chit.

- Do ti€p di€m ca khi cla niit bAm nén khi bam ntt né sé& c6 1 sO xung dién. Tu

104 c6 tac dung gidm nhi€u d6. Tu 104 ciing c6 th€ bd di khong 1ap vi ta ¢6 thé kh(r
nhiéu bang phan mém.

3.5.1.2 Lap trinh:
Code bai truGc gilr nguyén: soan thém mOt sO ham nhu sau ham doc phim bam.
Ham doc s6 1an an phim
Pay 1a code c4c ham b6 sung:
unsigned char i=0;// Khai bao them bien toan cuc de dem so lan an nut
unsigned char Docnutnbam(void)// Ham tra lai gia tri unsigned char
{ if( P1_0 ==0)// Neu nut duoc bam
{
delay(300);// Tre 1 khoang thoi gian qua xung nhieu
while(P1_0 ==0) // Cho toi khi nha tay khoi nut bam
{
;//Khong lam gi
}
i++;// Nha tay thi tang i
if( i ==10) i=0;// Quay vong gia tri cua i
}
return i;
}
void hienthisolannhanphim(unsigned char solan) {
switch(solan)// Tuy vao so lan

{

case O:
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{
s00(); break;
}// Neu so lan =0 hien so 0 thoat khoi
switch
case 1: {
so1(); break;
}// Neu so lan =1 hien so 1 thoat khoi switch
case 2: {
s02(); break;
M ...
case 3: {
so3(); break;
}
case 4: {
so4(); break;
}
case 5: {
so05(); break;
}
case 6: {
s06(); break;
}
case 7: {
so7(); break;
}
case 8: {
s08(); break;
}
case 9: {
s09(); break;

}// Neu so lan =9 hien so 9 thoat khoi switch
}



}
void main(void) {
while(1) {
Docnutbam(); // Goi ham doc so lan nhan phim
hienthisolannhanphim(i);// Hien thi so lan nhan phim, bien i la bien toan cuc
}
}

3.5.2 POc ma tran phim
Nhi€m vu: Quét ban phim 16 phim bam(4x4), xem phim nao dugc bam, cac phim
dudgc danh s tlr 0 dén 15 roi hién thi gia tri ra led 7 thanh

U1 = - o~ ©
5] 9 5] 3]
o—a P2oAs  Po.0ADO [ Sa—o o o o o
L5357 P2.1/A9 PO.1/ADT =71 ) w3
O—53 P22/A10 PO.2/AD2 = SW0 SW1 SW2
O—55 P23/AT1 PO.YVAD3 55— ROW 0 JE ., E J . J ., E —
O—5z P24/A12 PO4/AD4A 540 rO o .'._D o .'._O o4 |—O o
O—5 P2E/A13 PO.6ADS (55—
D55 P26/A14  POGIADE 55—
O—=— P27/A15  PO.7T/ADT [— O SWwde ; | r
SQS SQG Sg?
0% P3.0RXD P10 |3 ROW1 o554 [© o4 [©O o4 [© oo
O P3.1TXD P11 5
O—5 P32INTO P12 [
C—77 P3.3/INT1 P13 & Swa SW9 SW10 SW11
O P34T0 Pid & ROW 2 — —_—r —_— —_—
O—a P35 P15 -3 [0 04 O o4 [0 o4 [O o
05| P3EVR P16 g + . .
O—— P3.7/RD P17
59 | — 19 SW12 SWi3 SW14 SWI15
[—=— PSEN XTALl 5O ROW 3 _EIT>_ _l:l_o_ _CIT)_ _DT)—
XTAL2 g1
|:|i ALE/PROG RST —( ‘L_o ‘,‘_0 J‘_O ,_O
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ATBICET

3.5.2.1 Nguyeén li quét phim:

- Vi sao mach phim d&u theo ma tran. Néu d€ doc tUr 16 nit bAm binh thudng phai
ding 16 chan vi diéu khién. Néu dau theo dang ma tran thi chi mat 8 chan ta ciing
c6 thé doc dugc 16 phim bam.

- C6 2 cach quét phim theo cOt va theo hang, t6i chon cach quét theo cOt, quét theo
hang cac ban c6 thé€ 1am tuUong tu.

- Budc 1 : Ta dua chan P1.0 nOi vGi cOt 1 xuGng 0V.ROi ta ki€m tra gid tri logic
cUa cac chan P1.4,P1.5,P1.6,P1.7.N€u phim 1 dugc bam thi hang 1_ P1.4 sé& c6 gia
tri bang 0.
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Néu phim 2 dugc bam thi hang 2_ P1.5 sé c6 gia tri bang 0. Néu phim 3 dugc bam
thi

hang 3_ P1.6 sé& c6 gia tri bang 0. Néu phim 4 dugc bam thi hang 4_ P1.7 sé c6 gia
tri bang 0. Ta cin c(f vao d6 d€ xac dinh xem phim nao dugc bam.

- Budc 2 : Ta dua chan P1.1 n0i vGi cOt 2 xubng 0V.ROi ta ki€m tra gia tri logic cUa
cac chan P1.4,P1.5,P1.6,P1.7.N€&u phim 5 dugc bam thi hang 1_ P1.4 s& c6 gia tri
bang 0.

Néu phim 6 dugc bam thi hang 2_ P1.5 sé c6 gia tri bang 0. Néu phim 7 dugc bam
thi

hang 3_ P1.6 sé& c6 gi tri bang 0. Néu phim 8 dugc bam thi hang 4_ P1.7 s& c6 gia
tri bang 0. Ta can c( vao d6 d€ xac dinh xem phim nao dugc bam. Tuong tu ta thuc
hién cho cac cOt con lai. Ta sé dung cau 1énh if d€ kiém tra.

3.5.2.2 Lap trinh:

- Tao 1 project m&i, copy phan hién thi cac s6 0...9 cac ch(r A...Y cUa bai trudc.
ROi b6 sung cac ham sau. Ham hién thi phim &n.
void phim_duoc_an(unsigned char phim) {
switch(phim)// Tuy vao so lan

{

case 0: {

s00(); break;

}// Neu so lan =0 hien so 0 thoat khoi switch
case 1: {

so1(); break;

}// Neu so lan =1 hien so 1 thoat khoi switch

case 2: {

s02(); break;

...

case 3: {

so3(); break;

}

case 4: {
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so4(); break;

}

case 5: {
so05(); break;
}

case 6: {
s06(); break;
}

case 7: {
so7(); break;
}

case 8: {
s08(); break;
}

case 9: {

s09(); break;

}// Neu so lan =9 hien so 9 thoat khoi switch

}}

Ham quét phim:

/*Khai bao 1 mang 4 phan tu nhu sau:

quetphim[4]={P0=0xFE,0xFD,0xFB,0xF7}

De dua O ra lan luot cac hang phim, khi do neu nut nao duoc an thi chan vi dieu khien
se xuong 0.Chu y fai kiem tra phim khoang 100 lan.*/

unsigned char quetphim[4]={0xFE,0xFD,0xFB,0xF7};

// Dinh nghia so lan quet phim

#define solanquetphim 100 // Cac ban co the thay doi gia tri nay cho phu hop unsigned
char quetbanphim(void) {

unsigned char giatribanphim;// Bien de luu gia tri phim an tu 0 den 15 ma hoa 16 phim
unsigned char x,y; //Quet 4 hang phim

for(x=0; x<4;x++) {

P1=quetphim[x];// Dua lan luot cac hang xuong 0

for(y=0;y<solanquetphim;y++)// Kiem tra solanquetphim lan
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{

if(P1_4==0) giatribanphim=0+4*x;// Gia tri phim tuong ung

if(P1_5==0) giatribanphim=1+4*x;// Tuy thuoc vao hang x

if(P1_6==0) giatribanphim=2+4%*x;// La may ma gia tri cua

if(P1_7==0) giatribanphim=3+4%*x;// gia tri ban phim tuong ung.

}

}

return(giatribanphim);

} Ham Main.

void main(void) {

unsigned char i;
while(1) {
i=quetbanphim();
phim_duoc_an(i);
}

}

3.6 Ghép ndi v6i LCD
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3.6.1 Nguyén ly hoat dong cla LCD:

- Chan VCC, V va VSS: Céc chan VEECC, V: Cap duong nguln - 5v va dat
tuong Ung thi VO dugc ding d€ diéu khién d0 tuong phan clia LCD. - Chan chon
thanh ghi RS (Register Select): C6 hai thanh ghi trong LCD, chan RS(Register Select)
dugc ding d€ chon thanh ghi, nhu sau: Néu RS = 0 thi thanh ghi ma 1énh dugc
chon dé€ cho phép ngudi ding gli mOt 1énh chang han nhu xoa man hinh, dua con
tr & vé dau dong v.v... Néu RS = 1 thi thanh ghi d{t li€u dugc chon cho phép ngudi
dung gl dit 1iéu can hién thi trén LCD.

- Chan doc/ ghi (R/W): Bau vao doc/ ghi cho phép ngudi diing ghi thong tin 1én
LCD khi R/W = 0 hoac doc théng tin tU né khi R/W = 1.

- Chan cho phép E (Enable): Chan cho phép E dugc st dung bdi LCD d€& chot
d{r liéu cla né. Khi d{r liéu dugc cap dén chan dit1iéu thi m6t xung mUc cao
xu0ng thap phdi dugc 4p dén chan ndy d€ LCD ch6t d{F li€u trén cac chan ditliéu.
Xung nay phai rOng t6i thi€u 1a 450ns.

- Chan DO - D7: Bay la 8 chan d{rliéu 8 bit, dugc ding d€ gUi thong tin 1én
LCD hodc doc ndi dung cUa cac thanh ghi trong LCD. D€ hién thi cac chit cai va cac
con sO, ching ta gUi cic ma ASCII cUa cac ch(r cai tir A dén Z, a dén f va cac con sO
tlr 0 - 9 dén céc chan nay khi bat RS = 1.

Ciing c6 cac ma 1énh ma c6 th€ dugc gli dén LCD d€ xo04 man hinh hodc dua
con trd v€ dau dong hodc nhap nhéy con trd.

- Chii y:Chiing ta ciing s dung RS = 0 d€ ki€m tra bit cO ban d€ xem LCD c6
san sang nhan thong tin. CY ban 1a bit D7 va c6 thé dugc doc khi R/W =1 va RS =
0 nhu sau:

Né€u R/W =1, RS = 0 khi D7 = 1 (cG ban 1) thi LCD ban bdi cc cong vi€c bén
trong va

sé& khong nhan bat ky thong tin méi nao. Khi D7 = 0 thi LCD san sang nhan
théng tin mdi. LUu ¥ ching ta nén kiém tra cO ban trudc khi ghi bat ky di liéu nao
len LCD.

69



3.6.2 Ma (Hex) Lé&nh dén thanh ghi clla LCD

1: X04 man hinh hién thj

2: Tr& vé dau dong

4: Gidm con tr0 (dich con trd sang trai) 6 Tang con trd (dich con tré sang phai)

5: Dich hién thj sang phai

7: Dich hién thi sang trai

8: Tat con trd, tat hién thi

A: Tat hién thi, bat con trd

C: Bat hién thi, tat con trd

E: Bat hién thi, nhap nhay con trd

F: Tat con trd, nhap nhay con trd

10: Dich vi tri con trd sang trai

14: Dich vi tri con trd sang phai

18: Dich toan b hién thj sang trai

1C: Dich toan b0 hién thj sang phai

80: Dich con tré vé dau dong th( nhat

CO: ép con tr@ vé dau dong th(t hai

38: Hai dong va ma tran 5 x 7

- Piéu khién LCD qua cac budc sau:
Budc 1 : Chudn bi phan clng. Dung tulc vit hay céi gi ban c6 xoay bién tré 5

K diéu chinh d0 tuong phan cla LCD. Xoay cho dén khi cic 6 vudng(cac diém

anh) clla LCD hién lén thi xoay ngugc bié€n trd lai 1 chuit.
Budc 2 : Khdi tao cho LCD.
Budc 3 : Gan cic gié tri cho cac bit diéu khién cac chan RS,RW,EN cho phu

hop véi cac ché dO : Hién thi ki tw1én LCD hay thuc hién 1 1&énh cla LCD.
Budc 4: Xuat byte d{t liéu ra cOng di€u khién 8 bit d{t liéu clla LCD.
Budc 5: Ki€ém tra cO ban xem LCD san sang nhan d{t liéu mdi chua.
Budc 6: Quay vong lai budc 1.

3.6.3 Lap trinh:

- D€ c6 th€ 1ap trinh cho LCD ta thém vao thu vién string.h cUa trinh bién dich
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bang cau 1énh:
#include <string.h>
- Khai bao cac chan clla LCD gan vdi cac cOng:
/* RS chon thanh ghi
=0 ghi lenh
=1 ghi du lieu
RW doc ghi
=0 ghi
=1 doc
E cho phep chot du lieu
xung cao xuong thap toi thieu 450 ns.
Bit co ban D7
khi RS=0 RW=1 neu D7=1 LCD ban
D7=0 LCD san sang.
*/
sfr LCDdata = 0xAOQ;// Cong 2, 8 bit du lieu PO co dia chi 0x80, P1 0x90, P2 0xA0Q
sbit BF = 0xA7; // Co ban bit 7 sbit RS = P3A5; sbit RW = P3/A4; sbit EN = P3A3;
- Viét 1 s0 ham di€u khién LCD nhu sau:
* Ham ki€m tra LCD c6 bén hay khong:
void wait(void) {
long n = 0;
EN=1;// Dua chan cho fep len cao
RS=0;// Chon thanh ghi lenh
RW=1;// Doc tu LCD
LCDdata=0xFF;// Gia tri OxFF
while(BF){
n++;
if(n>100) break;
}// Kiem tra co ban
// Neu ban dem n den 100 roi thoat khoi
while EN=0;// Dua xung cao xuong thap de cho
RW=0;// Doc tu LCD



}

* Ham diéu khién LCD thuc hién 1 1énh:
void LCDcontrol(unsigned char x) {
EN=1;// Dua chan cho fep len cao

RS=0;// Chon thanh ghi lenh

RW=0;// Ghi len LCD

LCDdata=x;// Gia tri x

EN=0;// Xung cao xuong thap

wait();// Doi LCD san sang

}

Ham c6 1 bi€n dau vao 1a céc gia tri trong bang ma 1énh cla LCD.

* Ham khdi tao LCD:
void LCDinit(void) {
LCDcontrol(0x30);//Che do 8 bit.
LCDcontrol(0x30);

LCDcontrol(0x30);

LCDcontrol(0x38);// 2 dong va ma tran 5x7
LCDcontrol(0x0C);// Bat con tro
LCDcontrol(0x06);// Tang con tro xang fai
LCDcontrol(0x01);// Xoa man hinh

}

* Ham 1 énh cho LCD hién thj 1 ki tu':
void LCDwrite(unsigned char c) {

EN=1;// Cho phep muc cao

RS=1;// Ghi du lieu

RW=0;// Ghi len LCD

LCDdata=c;// Gia tri C

EN=0;// Xung cao xuong thap

wait();// Cho

}

Ham c6 1 bi €n dau vao 1a ma cla ki tu trong bang ASCII.
* Ham | €nh cho LCD hiéhn thi 1 xau ki tu ( dong ch{):
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void LCDputs(unsigned char *s,unsigned char row) {
unsigned char len;
if(row==1)
LCDcontrol(0x80);// dich con tro ve dau dong 1

else
LCDcontrol(0xCO0);// dich con tro ve dau dong 2
len=strlen(s);// Lay do dai bien duoc tro boi con tro
while(len!=0)// Khi do dai van con
{

LCDwrite(*s);// Ghi ra LCD gia tri duoc tro boi con tro

s++;// Tang con tro

len--;// Tru do dai

}
}
Ham hién thi 1 sO integer:
void LCDwritei(int d) {
unsigned char i,j,k,l;
i=d%10;// Chia lay phan du, duoc chu so hang don vi
d=d/10;// Chia lay phan nguyen, duoc nhung chu so da bo hang don vi
j=d%10;// Duoc chu so hang chuc
d=d/10;// Nhung chu so da bo hang don vi va hang chuc
k=d%10;// Duoc hang tram
1=d/10;// Duoc hang nghin

LCDwrite(48+1);// Hien thi ki tu trong bang ascii
LCDwrite(48+k);// Trong bang ascii so 0 co co so thu tu la 48
LCDwrite(48+j);
LCDwrite(48+i);

}
Ham c6 1 bi€n dau vao 1a sO int 16n dén hang nghin can hién thi.
* Ham tré:
void delay(long time) {

long n;
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for(n=0;n<time;n++) ;

}

* Ham main:
void main(void) {

char x;

LCDinit();
LCDputs("8052 MCU",1);
delay(30000);
while(1) {
for(x=0;x<16;x++)// Dich 16 lan.
{

LCDputs("8052 MCU",1);

LCDcontrol(0x18);// Dich hien thi sang trai.

delay(5000);// Tre
}

}
}

3.7 Piéu khi€n déng co DC

3.7.1 Mach nguyén ly
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Nhiém vu: Tao ra xung c6 dO rOng thay doi, 10 cap, tan sO 1Khz, d€ di€éu khién
tOc dd dOng co (10 cap tOc do).

3.7.2 Lap trinh:
- Cach tao xung c6 d0 rOng thay d6i bang VDK.
+ Cach 1: Nhu cac ban diéu khi€én nhap nhdy 1 con led, d6 1a tao ra 1 xung 3 1 chan
cUa vi di€u khi€n, nhung xung d6 c6 d0 réng cd dinh, tan sO 18n, cach ban c6 thé
di€u chinh lai ham delay d€ tan s0 clla n6 diing 1 Khz. Tuy nhién vi 1a ding ham
delay nén trong
thdi gian cé xung 1én 1(5V) va thdi gian khéng c6 xung(0V) vi di€u khién khong 1am
gi cd, hon nifa tao xung bang viéc delay ma cac ban c6 nhu cdu can 2 bd phat xung
3 2 kénh, c6 cung tan s6 ma khac dO rOng xung thi tr& nén rat khé khin. Cho nén
ching ta ding b0 dinh thdi Timer cUa vi di€u khién trong truOng hgp nay rat tién.
+ Cach 2: Dung ngat Timer cUa b0 vi diéu khién. Trudc hét nhac lai vé ngat cla
vi diéu khién:

+ Ngat 1a gi ? d€ trd 10i cau hdi nay tdi xin trich doan v€ ngat timer:
- Ham ngat: C4u tric: Void Ténham(void) interrupt nguOnngat using bangthanhghi
{ // Chuong trinh phuc vu ngat o day }
+ Ham ngat khong dugc phép trd lai gié tri hay truyén bi€n vao ham.
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+ Tén ham bat K.

+ interrupt 1a tU khéa phan biét ham ngat véi ham thudng.
+ NguOn ngat tU 0 t6i 5 theo bang vector ngat.

+ Bang thanh ghi trén ram chon tUr 0 dén 3.

Tuy theo ban viét ham ngat cho ngudn nao ban chon ngudn ngat tU bang sau:

Ngat do Co Dia chi vector
Reset hé théng RST 0000H
Ngat ngoai 0 IE0 0003H
Bé dinh thei 0 TF0 000BH
Ngit ngoai 1 IE1 0013H
Bo dinh thei 1 TF1 001BH
Port noi tiep RI hoic T1 0023H
Bo dinh thoi 2 TF2 hoac EXF2 002BH

- V& using 0: C6 4 bang thanh ghi ban c6 thé chon cho chuong trinh phuc vU ngat,
cai ndy ciing khéng quan trong. Trong ham ngat cc ban c6 thé bo di tur using 0, khi
d6 vi di€u khién sé tu sap x€p la ding bang thanh ghi nao.

- Ham ngat khac ham binh thuong chd ndo. Ham binh thudng vi du ham delay, c(
khi

ban goi né thi né s€ dugc thuc hién, c6 nghia 1a né c6 vi tri cd dinh trong tién trinh
ham main, c6 nghia 1a ban biét né xay ra khi nao. Con ham ngat thi khong c6 ti€n
trinh 6 dinh, diéu kién ngat c6 th€ xdy ra bat ki ltic ndo trong ti€n trinh ham main
va c(r khi ndo cé diéu kién ngat thi ham ngat sé dudc goi tu dOng.

- P& si dung ngat ta phadi lam cac cong viéc sau:

1) Khai tao ngat: ding ngat nao thi cho phép ngat dé hoat dOng bang cach gan gia
tri tuong Ung cho thanh ghi cho phép ngat IE( Interrupt Enable):

IE 1a thanh ghi c6 thé€ x(r li tUng bit. Vi du : ban mu6n cho phép ngat timer 1 ban
dung

1énh: ET1=1; Khong cho phép n{ta ban dung 1énh : ET1=0; Hodc ban c6 thé dung
1€nh IE= 0x08; thi bit 3 cUa thanh ghi IE tUc(IE) sé 1én 1. Nhung cach th(f nhat tién
hon.

2) Cau hinh cho ngat: Trong 1 ngat né lai c6 nhi€u ché do vi du: vdi ngat timer.
Ban phdi cau hinh cho né chay & ché do nao, ché do timer hay counter, ché d6 16
bit, hay 8 bit,... bang cach gan cac gia tri tuong Ung cho thanh ghi TMOD( Timer
MOQODe).
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3)Bat dau chuong trinh c6 ngat:

-TruGc khi bat dau cho chay chuong trinh ta phdi cho phép ngat toan cuc dugc xay
ra bang cach gan EA (Enable All interrupt) bang 1, thi ngat méi xay ra.

-ThuGng thi ngay vao dau chuong trinh (ham main) truGc vong while(1) ching ta

dat cong viéc khdi tao, cdu hinh va cho phép ki€m tra ngat.

void khoitaotimerQ(void)// Ham khoi tao

{

EA=0;// Cam ngat toan cuc

TMOD=0x02;// Timer 0 che do 2 8 bit auto reload
THO0=0x9B;// Gia tri nap lai 155 doi ra so hex
TL0=0x9B;// Gia tri khoi tao 155 doi ra so hex
ETO0=1;// Cho phep ngat timer 0

EA=1;// Cho phep ngat toan cuc

TRO=1;// Chay timer O bat dau dem so chu ki may

}

* Ham ngat:
unsigned char dem=0;// Khai bao bien dem de dem tu 1 den 10

unsigned char phantramxung;// Bien chua phan tram xung(0...10)

void timerO(void) interrupt 1 //Ngat timer 0

{ TR0=0;// Dung chay timer 0
TF0=0;// Xoa co, o che do co tu duoc xo0a,che do khac can toi cu viet vao day
dem++;

if(dem<phantramxung) P2_0=1;// Neu bien dem < phan tram xung thi dua gia tri 1
ra //chan, xung 5V

else P2_0=0;// Neu dem = phan tram xung

if(dem==10) dem=0;// Neu dem du 10 thi gan lai bang 0 de bat dau chu ki moi
TRO=1;
// Cho chay timer

}
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DE c6 thé thay d6i d0 rOng xung thi ta luu d0 rdng xung vao 1 bién, vi ham ngat
khong cho truyén bi€n vao ta khai bao bién d6 1a bi€n toan cuc dé€ c6 th€ gan gia tri
& mOi ham. 100 uS ngat 1 1an d€ xac dinh dU chu ki 1000 uS ta cdn dém tlr 1 dén
10 ta khai béo bi€n dém.

void timerO(void) interrupt 1 //Ngat timer 0

{

TRO=0;// Dung chay timer 0

TF0=0;// Xoa co

THO=0xAB;

TLO=0xAB;

TRO=1;// Cho chay timer

}

Cau triic ham ngat timer nao cung phai theo, do ché d6 2 tu dOng nap lai nén
khong can gan gid tri cho THO va TLO. V€& bién dém s& dém tlr 1 dén 10 néu bang
10 két thiic 1 chu ki 10¥100 =1000 uS, ta gan lai né bang 0 d€ sang chu ki mdi.
if(dem<phantramxung) P2_0=1;// Neu bien dem < phan tram xung thi dua gia tri 1
ra //chan, xung 5V

else P2_0=0;// Neu dem = phan tram xung

Cau 1énh nay ki€m tra n€éu dém nho hon phantramxung thi sé dua ra cOng gia tri 1,
bang hodc 16n hon sé dua ra gia tri 0. Khi vao chuong trinh chinh ta chi viéc thay
dGi gié tri bi€én phantramxung thi d0 rOng xung sé thay dGi. * Ham main:

void main(void) {

khoitaotimer0();

while(1) {

phantramxung=9;

delaylong(20000);

phantramxung=4;

delaylong(20000);

}

}
Gia st khi c4c ban gén
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phantramxung=4;

Thi c(* mOi 100uS ngat xdy ra 1 18n, va ki€m tra

bi€n dém. Lan ddu dém=1 <4 nén gia tri P2_0 = 1 mUc cao, 1an th(r 2, 200 uS, dem
=2<4 P2_0 = 1 mUtc cao, 1an th( 3, 300uS, dem=3<4, P2_0=1 mUc cao, 1an th( 4,
400uS, dem =4 <4 sai, P2_0=0, bat ddu xubng murc thap, c6 xung tlr cao xudng
thap, dem = 5<4 sai , P2_0=0 mUc thap, ..., dem =10 <4 sai P2_0 mUc thap dd 1000
uS , 400uS cao, 600uS

th&p quay vong dem=0, ngat 1an th(r 11, dem=1 < 4 , P2_0=1 mUc cao, c6 xung thap
1én cao.... DE PWM 2 chan P2_0 va P3_5, cac ban khai bdo thém 1 bién
phantramxung? va dua thém dong 1 énh sau vao ham ngat. if(dem<phantramxung)
P3_5=1;// Neu bien dem < phan tram xung thi dua gia tri 1 ra //chan, xung 5V

else P3_5=0;// Neu dem = phan tram xung

3.8 Ghép n6i Matrix Led

- Dang Led:

TR TN T TR TR Y
CeEOLLOOe
(=N =~ = =
COOOOOLOY
OO Y
COOOLOLLY
CYOOLOOLY
POOLOVLY

3.8.1 SO dO cau tao:
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Nhiém vu:

Piéu khién Led ma trén 8x8. Hién thi dong chit chay “MTC”.
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3.8.3 Nguyén li hoat dOng:
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Harg 8

Muon cho led séng, cdp dién duong 5V vao hang, 5V vao cOt, dong 10mA dén 15
mA. Vi du: muOn dén led & vi tri 5x4 sang, ta dua di€n ap cOt 4(P2_3) 1én 5V, dién
p hang 5(P2_5) 1én 5V. Hién thj chi: th&ng ké cac di€ém sang thanh ch(r i cho cac
hang cOt dién ap tuong Ung. C6 thé€ dung cong cu debug d€ 13y gia tri cOng tuong
Ung v3i cac led sang. GiOng nhu quét ban phim, dua dién 4p OV ra tUng cOt nGi véi
c8ng 0. Nhu vay s& c6 8 gia tri: 0XFE, 0xFD, 0xFB, 0xF7, OXEF, 0xDF, 0xBF, 0x7F
phai dua vao 1 mang 8 phan tl, rOi sau d6 dua vao 1 vong for ting dan 1 bién dé
tang phan t& mang cOt[8]. V&i mbi 1an 1 chan cOng 0 1én 5V ta ding cOng 2 dua ra
1 gid tri 8 bit d€ diéu khién trong 1c6t nhitng dén nao sang. Vi du muln hang 1 va
hang 3 sang thi hang 1 va 3 c6 gia tr i 5V con cac hang khac 0V, ta dugc gia tri 8 bit
sau: 0x05 (1010 000). Tai moi thoi diém chi c6 mOt s6 dén trén 1 cOt sang, nhung
do ta quét 8 cdt vGi tan sO nhanh, vi mat c6 hién tugng luu dnh nén ta thay trong 1
thOi di€m ta thdy toan b0 ki tu. VGi 8 cOt 1an lugt bang 5V ta phdi dua ra tuong
Ung 8 gid tri 8 bit ra cOng 2, do do6 ta fai luu 8 gid tri d6 vao 1 mang 8 ki tu'_
kytul[8], ta s€& viét cac ky tu trén 7 cOt. DE moi ki tu' sé cach nhau 1 cOt khong sang.
Ta khai bdo mang kytu1[9] c6 9 phan t(r va phan t( dau tién c6 gia tri ddy ra cOng 2
1a Oxff dé€ tat toan b cOt do.

Qua trinh diéu khién hi€n thi nhu sau: COt 1, hang 1, cOt 2 hang 2, ..., c6t 8 , hang
8. P& 1am ch{f chay: Thém 1 bi€n vao d€ di€u khi€n th( tu hién thi hang. Hién 1
ch{r trén led nhu trén da duara: COt 1, hang 1, cOt 2 hang 2, ..., cOt 8, hang 8.
Mu6n chit d6 dich chuyén sang trai ta hi€n thi nhu sau: COt 1, hang 2, cOt 2 hang 3,

81



..., Ot 7, hang 8,cOt 8 , hang 1 ky tu sau. COt 1, hang 3, cOt 2 hang 4, ..., cOt 7 hang

1 ky tU sau,cOt 8 , hang 2 ky tU sau.

3.8.4 Lap trinh

#include <REGX51.H> /* Cot tu P2.0 den P2.7 Hang tu P0.0 den P0.7 De quet dua

muc logic 5v lan luot ra cong P2 */
/* Ham tre */
void delay(long time) {

long n;

for(n=0; n<time; n++) {

;)

}

unsigned char kytu1[9];// Mang 9 phan tu chua gia tri cac hang day ra cong 2 unsigned

char k=0;// Bien xac dinh cac ky tu

/* Ham nap gia tri hien thi cac ky tu vao mang kytul co 8 gia tri dua ra va 1 gia tri

khong bat den nao de cac ky tu cach nhau 1 cot */

void mahoa(unsigned char x) {

switch(x) {

// Dau trang

case 0: {

kytu1[0]=0x00; kytul[1]=0x00; kytu1[2]=0x00; kytul[3]=0x00; kytu1[4]=0x00;
kytu1[5]=0x00; kytul[6]=0x00; kytul[7]=0x00; kytul[8]=0x00;

break;

} // Chu M

Case 1: { kytul[0]=0x00; kytul[1]=0xFF; kytul[2]=0x02; kytul[3]=0x04;
kytu1[4]=0x08; kytul[5]=0x04; kytul[6]=0x02; kytul[7]=0xFF; kytul[8]=0x00;
break;

}// ChuT

case 2: {

kytu1[0]=0x00; kytul[1]=0x01; kytu1[2]=0x01; kytul[3]=0x01; kytul[4]=0xFF;
kytul[5]=0x01; kytul[6]=0x01; kytul[7]=0x01; kytul[8]=0x00;

break;
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} // Chu C

case 3: {

kytu1[0]=0x00; kytul[1]=0x7E; kytul[2]=0x81; kytul[3]=0x81; kytul1[4]=0x81;
kytul[5]=0x81; kytul[6]=0x42; kytul[7]=0x00; kytul[8]=0x00;

break;

} // Dau trang

case 4: {

kytu1[0]=0x00; kytul[1]=0x00; kytu1[2]=0x00; kytul[3]=0x00; kytu1[4]=0x00;
kytu1[5]=0x00; kytul[6]=0x00; kytul[7]=0x00; kytu1[8]=0x00;

break;

}

}

} /* Ham quet led ma tran_ vua hien thi vua dich ky tu dan sang trai*/
void hienthi(void) {

unsigned char n,m,lap;
unsigned char cot[8]={0x80,0x40,0x20,0x10,0x08,0x04,0x02,0x01};

// Cac phan tu quet cot

for(m=0; m<8 ; m++)// Dich hien thi

{ for(lap=0; lap<10; lap ++) // Lap hien thi

{ for(n=0; n<8 ; n++)// Quet cot

{

if((n+m)<9 )// Neu n+m < 9 hien thi ky tu 1

{

mahoa(k); // Nap cac gia tri ma hoa ky tu dua ra cac hang (Cong PO0)
P2=cot[n]; // Day gia tri 5V ra cong P2 (cac cot)

PO=kytul[n+m];// Day cac gia tri cac hang (ma hoa ky tu) ra cong PO(cac hang)
delay(45);// Tre du de led sang

}

if((n+m) > 7)// Neu n+m >7 hien thi ky tu 2 {

mahoa(k+1);// Nap gia tri ma hoa ky tu tiep de dua ra cac hang(Cong P0)
P2=cot[n];// Day gia tri logic 5V ra cong P2(cac cot)
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PO=kytul[n+m-8];// Day cac gia tri cac hang (ma hoa ky tu) ra cong PO(cac hang)
delay(45);// Tre du de led sang
}

P2=0x00;// Day cac cot xuong muc thap

P0=0x00;// Dua cac hang xuong thap de tat toan bo cac led.
}

}

}

}
void main(void) {
while(1)// Vong lap vo han.

{

hienthi(); // Hien thi 2 ky tu dau tien dau trang va chu M
k=k+1; // Tang k de hien thi chu M va chu T lan tiep
if(k==4) k=0;// Quay vong hien thi

}

}

MUC LUC

Chuong 1 : On lai vé ngon nglr C theo chu@n ANSI
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