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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin c6 thé dugc
phép dung nguyén ban hodc trich dung cho cac muc dich vé dao tao va tham
khao.

Moi muc dich khac mang tinh lIéch lac hodc st dung v61 muc dich kinh

doanh thiéu lanh manh s& bi nghiém cAm.
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LOI GIOIL THIEU

Lap trinh vi diéu khién 1a mot trong nhitng md dun chuyén moén mang tinh
dic trung cao thudc nghé Pién cong nghiép. M6 dun nay co ¥ nghia quyét dinh
dén k¥ nang ciing nhu kién thic ctia nguoi hoc. Sau khi hoc tip mé dun nay, hoc
vién c6 du kién thie dé hoc tap tiép cac md dun ning cao Chuyén dé 1ap trinh
diéu khién c& nho.

Gido trinh nay duoc thiét ké theo mo dun thudc hé thong mé dun/ mén hoc
ctia chuong trinh ddo tao nghé Pién cong nghiép & cap trinh d6 Trung cap nghé
va dugc dung lam gido trinh cho hoc vién trong cac khoa dao tao. Ngoai ra, tai
liéu cling co thé dugc st dung cho dao tao ngén han hoac cho céc k¥ thuat vién,
cong nhan ky thuat tham khao. M6 dun duoc trién khai sau ca&c mon hoc, mo
dun dién tr co ban, k§ thuat xung — s6. Céc k¥ nang lap rap, lap trinh hay sira
chita mach dién tir kha trinh trong may cong nghiép 1a mot trong nhitng yéu cau
bat budc ddi v6i ki thuat vien nghé Dién cong nghiép.

Mic du dd hét stc ¢ ging, song sai sot 1a kho tranh. Nhom tac gia rat
mong nhan dugc cac y kién phé binh, nhan xét cua ban doc dé gido trinh duoc
hoan thién hon.

1. Lé Thi Chién - Chu bién
2. Hoang Van Tuyén
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MO PUN: LAP TRINH VI PIEU KHIEN
Ma mo dun: MD 23
Vi tri, tinh chat, y nghia va vai tro ciia mé dun
- M6 dun 1ap trinh vi diéu khién hoc sau cac mon hoc Ky thuét sb, Linh kién
dién tr va mach dién tur.
- La m6 dun dao tao chuyén nganh.
- M6 dun c6 vai tro cung cp cho ngudi hoc nhiing kién thirc co ban vé vi diéu
khién ho 8051 tir 6 co thé giai thich dugc nguyén Iy hoat dong ctia hé dung vi
diéu khién va viét dugc cac chuong trinh tmg dung dung vi diéu khién.
Muc tiéu ciia mo6 dun:
- Hiéu biét dugc kién thiic co ban vé vi diéu khién ho 8051.
- Giai thich dugc nguyén 1y hoat dong cua hé dung vi diéu khién.
- Kiém tra va viét dugc cac chuong trinh ing dung dung vi diéu khién.
- Van hanh duoc céc thiét bj va day chuyén san xuat dung vi diéu khién.
- Phat huy tinh tich cuc, chu dong, sang tao va tu duy khoa hoc trong cong viéc

Noi dung ctia mo6 dun:

S8 ] Thoi gian (gio) ]
T Tén cac bai trong mo dun Tong Ly | Thue | Kiém
s0 | thuyét | hanh | tra*
1 | So lugc vé lich sir va huéng phat | 2 2
trién ctia vi diéu khién
2 | Cau trac vi diéu khién 8051 5 5
3 | Tap 1énh vi diéu khién 8051 17 10 6 1
4 | Bo dinh thoi (Timer) 27 5 20 2
5 | Cong ndi tiép 10 3 6 1
6 |Ngat 19 5 13 1
Tong 80 30 45 5
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BAI 1: SO LUQC VE LICH SU VA HUONG PHAT TRIEN CUA
VI PIEU KHIEN
Ma bai: MD 23-01
Gidi thiéu:
Ung dung vi diéu khién dé giai quyét cac bai toan diéu khién ¢& nho va
c& trung hién nay 1a kha pho bién trong moi linh vuc doi séng. Viée gidi thidu
lich sir ra doi va qua trinh phat trién cua vi diéu khién nhim cung cdp cho ngudi

hoc tong quan vé vi di€u khién cling nhu hudng phat trién ctia n6 trong tuong

lai.
Muc tiéu:
- Hi€u lich str phat trién cua vi diéu khién.
- Hiéu duogc cau trac chung cua vi di€u khién.
- Biét dugc cac linh vuc ing dung va hudéng phat trién trong tuong lai cua vi
diéu khién.
N0i dung chinh:

1. Lich sir phat trién
Muc tiéu:
- Biét duoc lich sit ra doi ciia vi diéu khién
- Hiéu dwoc qud trinh phat trién ciia vi diéu khién

Phat minh ra transistor vao nim 1948 la thoi diém bat dau cho qua trinh
phat trién ctia mdy tinh voi tinh nidng ngay cang cao va kich thudc ngiy cang
nho, linh kién hoi da 2 vu diém trén chinh 1a vi xr 1y. M4y tinh dién tu dau tién
cua my nam 1946 tén goi ENIAC da stir dung 18.000 bong den dién tir va sau do
nim 1960 dugc IBM thay thé bang model 1410 véi toan bd linh kién 1a
transistor. Vi chtrc nang phirc tap nén viéc lap rap hé thong ciing rat khé khan va
tén kém, do d6 da phat sinh ¥ tudng phai tim cach thu nho kich thude cia cac
linh kién roi nhu: transistor, diode, dién tré...va két qua la sy ra doi cua cong
nghé vi mach. Theo yéu cau ciia cic chuyén vién vé tén lira ctia co quan NASA
ludn doi hoi tinh 6n dinh va kich thude that nhé nén vao nam 1958 Jack Kilby
ctia hang Texas instrument da thiét ké duoc vi mach dau tién va nam 1963 cong

ty Rockwell da cho ra doi tén Itra Minerva I1 duoc ché tao toan bd béng vi mach.
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Trong linh vuc dan su vao nim 1961 cong ty Fairchild 1an dau tién giéi thiéu
mot FF khong dung 2 hodc 4 transistor ro1 ma dugc tich hop trong mot vi mach
don tinh thé. Cac thé hé vi mach dau tién chi dugc san xuét theo cong nghé
ludng cuc, trong trudng hop can nhiéu 16p khuéch tan, nhiéu 16 tiép xtc va
duong dan...gia thanh c6 thé 1én dén 10 - 20 d6 la mot mach. Nho ki thuat MOS
mat do tich hop dugc tang cao hon han ky thuat luong cuc. Hudng phat trién
tiép theo sau do 1a cong nghé CMOS bao gém 2 transistor truong bd tac lam
giam cong suét tiéu thu vi tai cung mot thoi diém ludn c6 1 transistor bj khoa.
Véi yéu cau ngdy cang phuic tap va da dang lam cho viéc san xuat vi mach véi
s6 luong 16n ciing kho khin, diéu nay dan dén mot suy nghi méi vé mot vi
mach c6 kha ning 1ap trinh, cac vi mach nay co cdu tao gidng nhau va chirc
ning s& thay d6i sau khi 1ap trinh V.D: Bang phuong phap 1am chay cac duong
dan dién. Khong bao 1au vao nam 1974 hang INTEL da san xuat duoc chip
vi xtt 1y dau tién 1ap trinh theo yéu ciu cua khach hang md dau cho k¥
nguyén vi xtr Iy cling con duge goi 1a cude cach mang cong nghiép 1an thi I1.
2. Vi diéu khién
Muc tiéu:
- Hiéu dwoc nguyén Iy cdu tao ciia vi diéu khién
- Hiéu dwoc cdc cau triic bo nhé cua vi diéu khién
2.1. Nguyén ly cau tao

Piém lvu y vé vi diéu khién 1a so d6 khéi cdu tao ciia nd. Cau
tao mot ho microcontroller chil yéu dua trén mot kiéu tiéu chuin bao gom céc
tinh ning quan trong nhat, nhiéu chung loai phi hop véi cac linh vuc Gng dung
dic biét khac nhau, co thé két hop thém thiét bj ngoai vi dé ting kha ning hoic
giam nho kich thuéc dén mirc tdi thiéu trong cac ung dung chuyén biét nhu:
Két ndi bus, két ndi video hodc diéu khién truc tiép cic co cAu hién thi

LCD...Véi kiéu tiéu chuan ciing dii dung cho hau hét cac ung dung.
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Bén bd
. nhé md
Bus b nhd réng
Bus ngoai vi + Bén ngoai vi
mé réng

t Digital 1/0 I | Analog 1/0 I l Serial 1/0 I

Hinh 23-01-1 CAu tric may tinh

~

ROM Gigo_tié’p
EPROM ndi tiép

Ve

“ : Bién déi A/
m D

Buis dir ligu va dia
chi

Bus ndi bd

Bus nfi bd truc tifp

Hinh 23-01-2 Cau truc vi diéu khién



Hinh 23-01-3 So d6 khdi vi diéu khién

2.2. Cac kiéu céu tric bd nhé
2.2.1. Cau tric Von Neumann

Trong céu tric Von Neumann chi c6 mot ving dia chi tuyén tinh bao gdm
tat ca dir liéu va 1énh diéu khién, do 16n ciia vung dia chi phy thudc vao chiéu
dai ctia bo dém chuong trinh, néu khong trang bi thém linh kién phu thi viéc
dinh dia chi b§ nhd chuong trinh va by nhd dit liéu khong doc lap voi nhau.
Trong cau trac nay chi ton tai mot bus dit liéu va mot bus dia chi dé doc-ghi di
liéu va doc 1énh diéu khién chuong trinh va khong c6 kha ning thuc song song

(truy xuat dong thdi bo nhé dir liéu va bo nhé chuong trinh).

EEPROM-Parameter

Microcontoles

Phéan bd bd nhé

Hinh 23-01-4. C4u triic Von Neumann
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2.2.2. Ciu triic Harvard

GOm hai vung dia chi riéng bi€t cho bd nh¢d dir liéu va by nhd chuong trinh
nén c6 thé truy Xuat song song dir li¢u va I¢nh diéu khién, ciu trac nay dac biét
thich hop véi cac vi diéu khién 16 va 23 bit vi lam tang tc d6 1am viéc. Néu chi
c6 mot hé théng bus nhu thudng thdy ¢ vi diéu khién 8 bit thi viéc truy xuat bd
nhé dir li¢u hoac bd nhd chuong trinh sé dugc thuc hién thong qua cac tin hiéu
diéu khién, néu khong c6 yéu cau ghi vao bo nhé chuong trinh thi ciu trac nay

con cho phép tang tinh an toan cta chuong trinh.

Micro-
controller

Cau tric bus

BG nhg dir ligu BO nhd chudng trinh
Hinh 23-01-5. Céu trac Harvard

3. Linh vuc urng dung
Muc tiéu:
- Biét duwoc linh vire ung dung cua vi diéu khién

Vi diéu khién hién nay duoc tng dung trong nhiéu linh vuc nhu: TV, thiét
bi HiFi, may giat, dién thoai va trong 6t0... gop phan lam don gian hoéa qua
trinh st dung voi nhiéu tinh ning va do an toan cao hon. Ngoai ra vi diéu khién
con duoc ap dung trong linh vyc khoa hoc k¥ thuat nhu: cac thiét bi phén tich va
do ludng, trong cong nghiép nhu cac day chuyén san xuét tu dong, trong linh

vue may cong cu nhu CNC va diéu khién chat luong san pham.
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Dign tir dan dyng
- TV, hifi, video
Bign 1 6 10 - Mdy chup hinh, mdy giat
Cong nghiép

- Robot. cong cu

- DAy chuydn sdn xudt

Dif liéu, vién thiing
- Telephon, mdy in, copy

Khoa hoc ky thudt
- Do liging, phdn tich

Hinh 23-01-6. Linh vuc tng dung

4. Huéng phat trién
Muc tiéu: Nam dwoc huéng phat trién cia vi diéu khién trong tiwong lai

Yéu cau dit ra cho vi diéu khién hién nay 13 ting linh tng dung voi téc do
xt 1y ngdy cang nhanh va kich thudc nho gon, cong suat tiéu thu thap. Van dé
dit ra 1a liéu voi vi diéu khién 8 bit ¢6 con phu hop hay khong? hoidc trong
tuong lai phai thay bang cac vi diéu khién 16/23 bit. Khac véi vi xi 1y viéc phat
trién luén kém theo viéc nang cao kha nang tinh toan bang cach mé rong hé
théng bus. D6i v6i vi didu khién khong nhat thiét phai nhu thé, mot vi diéu
khién 8 bit ciing du cho rat nhiéu ung dung va vi diéu khién 16 bit 12 hoan toan
qua du thira, trong trudng hop can giam gia thanh, kich thuéc va cong suat tiéu
thu thi vi diéu khién 4 bit 12 giai phap t6i wvu. Mot vai tmg dung can vi diéu
khién c6 nhiéu khéi ngoai vi, c6 tng dung lai can ngoai vi téc do cao, hudng

phat trién tuong lai 13 ting kha ning cua CPU va khéi ngoai vi.

Mot hudng don gian 13 ting tan s6 xung dong hd dé rat ngin thoi gian thuc
hién chwong trinh, giam thoi gian bién d6i A/D va ting tan sb gidi han cia
timer. Tuy nhién céc linh kién bén ngoai cling phai c6 kha ning lam viéc & tan

sO cao, khi tang tan s6 dong cling lam tang cong suat ti€u thy cua vi diéu khién.
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Viéc tdi vu hoa cdu trac chuong trinh va bd nhd cling gop phan ning cao kha
ning hé thdng. Trong cac ung dung da nhiém, phuong phap phan doan va phan
ddy hoa c6 mot y nghia rat 16n. Véi cong nghé san xuat moi co thé dong thoi
tang tan sd 1am viéc va giam cong sudt tiéu thu va ca dién ap nudi diéu nay sé
mo ra cac linh vuc Gmg dung méi trong d6 mach dién rat don gian va niang luong
tiéu thy rat thap, bang cach thay d6i ct phap tap 1énh thich hop cho phép bién
dich d& dang tir cac ngdn ngit cap cao nhu “C” hoic “FORTH” sang ma 1énh cta

vi diéu khién.
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BAI 2: CAU TRUC VI PIEU KHIEN 8051
Mai bai: MD 23-02

Gi6i thiéu: Vi diéu khién 8051 1a mot trong nhimg ho vi diéu khién kha co ban
va théng dung. Viéc ndm bét ciu triic phan cing va cac dic diém riéng cua vi
diéu khién loai nay 14 tién dé dé ngudi hoc hiéu 18 va thuc hanh tot cac k¥ niang
1ap trinh & cac ndi dung tiép theo.

Muc tiéu:

- Hiéu duoc ciu trac phan cimg vi diéu khién 8051.
- Hiéu duogc cau tric bd nhd, biét duge cach truy xuit bo nhd dir lidu va bo
nh& chuong trinh.
- Hiéu duoc dic tinh cua cac thanh ghi dac biét.
- Biét cach mo rong thém bd nhd ngoai.
- Hiéu nguyén ly hoat dong cuia mach reset.
Noi dung chinh:

1. Ciu triic phén cing vi diéu khién 8051
Muc tiéu:
- Hiéu dwoc dac diém chung cua vi diéu khién
- Hiéu dwoc so do khoi cua vi diéu khién
- Biét dwoc chire ndng cdc chan tin hiéu ciia vi diéu khién
1.1. Pic diém chung
Vi mach tong quat chung ctia ho MCS-51 1a chip 8051, linh kién dau tién

cua ho nay duoc dua ra thi truong. Chip 8051 cé cac dac diém nhu sau:
4 KB FLASH ROM, 128 Byte RAM ni.
4 Port xuat /nhap (8 bit.)
2 bd dinh thoi 16 bit.
Mach giao tiép nbi tiép.
Khong gian nhé chuong trinh ngoai 64KB.
Khong gian nhd dir liéu ngoai 64KB.

B6 xtt 1y bit.
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210 vi tri nhé duogc dinh dia chi, mdi vi tri 1 bit.

Céc thanh vién khac ctia ho MCS-51 ¢6 cac t6 hop ROM, RAM trén chip khac

nhau hoac c¢6 thém b dinh thoi thir ba

1.2. So’ d6 khéi

Hinh 23-02-1 So dd khdi 8051

1.3. So’ d6 chan
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D—; P1.0 vee F2—o
B3 Pt 39
G—7 P12 P0.0 [35—J
U—5 P1.3 PO. 1 Tﬂ
D_S P1.4 P0.2 Tﬂ
H——= P15 P0.3 [35 U
D_B P1.6 P0.4 Tﬂ
O—— P1.7 P0.5 [33 U
9 P0.6 T35+
O—— RESET P0.7 /=0
E'% RXD — 31
DT TXD EAINVE Tﬂ
0—359 INTO ALE/P [5g—0
O—79 INT1 PSEN p==—0O
| 10 28
e | 1L P27 27
O—= WR P26 [5g 1
o0—— RD P2.5 [5z—O
18 P24 551
SEEEHE o P23
O0—=— x1 P2.2 [55—O
20 P21 57—
0—={ vss P2.0 0O

Hinh 23-02-2 So dd chan 8051
*Port 0

Port 0 1 port ¢6 2 chirc niang & cac chan 23 — 39 cuia 8051. Trong cac thiét ké cd
nho khong dung bd nhé mé rong néd ¢é chic niang nhu cac duong 10. Péi véi

cac thiét ké c& 16n c6 bd nhé mé rong, PO 13 port da hop dia chi va dit liéu.
*Port 1

Port 1 la port 10 trén cac chan 1-8. Cac chan duoc ky hiéu P1.0, P1.1,, ....P1.7.
Port 1 duoc dung cho giao tiép va diéu khién véi cac thiét bi bén ngoai.

* Port 2

Port 2 1a port c6 tac dung kép trén cac chan 21 - 28 dugc dung nhu cac duong
xuat nhap hodc 1a byte cao cua bus dia chi di voi thiét ké 16n c6 md rong port

va by nho mé rong.
* Port 3

Port 3 1a port ¢6 tac dung kép trén cac chan 10 - 17. Cac chan cua port nay co
nhiéu chuc nang, cac cong dung chuyén ddi co lién hé véi cac dic tinh dic biét

cua 8051 nhu ¢ bang sau:
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Bit Tén Chirc ning chuyén doi

P3.0 |RXT Ngb vao dit liéu ndi tiép.

P3.1 |TXD Ngb xuat dir liéu ndi tiép.

P3.2 | INTO\ Ngb vao ngat cimg thir 0.

P3.3 | INT1\ Ngb vao ngét cimg thtr 1.

P3.4 T0 Ngo vao cua timer/counter thir 0.
P3.5 T1 Ngo vao cua timer/counter thir 1.
P3.6 WR\ Tin hi€u ghi dir li¢u 1€n bd nhd ngoai.
P3.7 | RD\ Tin hiéu doc bd nh¢ dit liéu ngoai.

* Ng0 tin hi¢u PSEN (Program store enable)

PSEN Ia tin hiéu ngd ra & chan 29 c6 tac dung cho phép doc bo nhé chuong
trinh m& rong thudng duoc noéi dén chan OE\ (output enable) ciia Eprom cho
phép doc cac byte ma lénh. PSEN & mirc thap trong thoi gian Microcontroller
8051 15'1y 1€nh. Cac ma 1énh ctia chuong trinh dugc doc tir Eprom qua bus dir liéu
va duoc chdt vao thanh ghi 1énh bén trong 8051 dé giai ma 1énh. Khi 8951 thi
hanh chuong trinh trong ROM ndi PSEN s& ¢ muc logic 1.

* Ngb tin hiéu diéu khién ALE (Address Latch Enable)

Khi 8051 truy xuét bd nhd bén ngoai, port 0 co chiic ning 1a bus dia chi va bus
dir liéu do @6 phai tach cac duong dir liéu va dia chi. Tin hiéu ra ALE & chan thur
30 dung 1am tin hiéu diéu khién dé giai da hop cac duong dia chi va dir liéu khi
két n6i chiing véi IC chot.

Tin hi¢u ra & chan ALE la mdt xung trong khoang thoi gian port 0 dong vai tro
la dia chi thép nén chét dia chi hoan toan tu dong.

Céc xung tin hiéu ALE c6 téc d6 bang 1/6 lan tan s6 dao dong trén chip va cé
thé duoc dung lam tin hiéu clock cho cac phan khac ctia hé théng. Chan ALE

duoc dung lam ngd vao xung 1dp trinh cho Eprom trong 8051.
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* Ng6 tin hi¢u EA\(External Access)

Tin hiéu vao EA\ & chan 31 ndi ngudén 5VDC (muc 1) hodc ndi GND (mtc 0).
Néu & mirc 1, 8051 thi hanh chuong trinh tir ROM ndi trong khoang dia chi
thap 8 Kbyte. Néu & mirc 0, 8051 s& thi hanh chuong trinh tir b nhé mé rong.

Chan EA\ duogc ldy 1am chan cip ngudn 21V khi 1ap trinh cho Eprom trong
8051.

* Ngo tin hi¢u RST (Reset)

Ngo vao RST & chéan 9 1a ngd vao Reset cua 8051. Khi ngd vao tin hi¢u nay dua
Ién cao it nhat 12 2 chu ky may, cac thanh ghi bén trong dugc nap nhiing gia tri

thich hop dé khai dong hé thong. Khi cap dién mach tu dong Reset.
* Cac ngo vao by dao dong X1, X2

Bo dao dong duoc tich hop bén trong 8051, khi str dung 8051 nguoi thiét ké chi
can két ndi thém thach anh va cac tu nhu hinh vé trong so d6. Tan s thach anh

thuong st dung cho 8051 la 12MHz.
Chan 40 (Vce) duge ndi 1én ngudn 5V.
2. Céu tric bd nhé vi diéu khién 8051
Muc tiéu: - Biét dwoc t6 chire cac bé nhé trong vi diéu khién
- Biét dwoc dia chi cia RAM da dung va cac thanh ghi

2.1. To chirc by nhé

Memory Memory
00 |
| Enable Enable
0000 via 0000 via
PSEN RD & WR
Memory

Hinh 23-02-3 T6 chitc bo nhé 8051
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Dbia chi Dia chi o
. Pia chi bit . Pia chi bit Ten
7F FF

FO F7 |F6 |[F5|F4 [F3 [F2 [F1 [FO [B

RAM da dung

EO E7 |[E6 |E5|E4 [E3|E2 [E1 |[EO |ACC

DO D7 |D6 |D5|D4 |D3 (D2 |D1 |DO |[PSW
30 B8 - |- |- [Bc|BB|BA[BY [BS [IP
2F 7F [7E [7D [7C [7B [7A [79 [78
2E 77 76 [75 [74 [73 [72 [71 [70 | |BO B7 [B6 [B5 B4 B3 B2 B1 BO [P.3
2D 6F |6E 6D [6C 6B |6A 69 68
2C 67 |66 65 [64 63 62 61 60 | |A8 AF AC |AB |AA |A9 |A8 [IE
2B 5F [5E [5D [5C 5B 5A 59 58
A 57 56 [55 [54 [53 [52 51 50 | |AO A7 |A6 A5 A4 A3 |A2 |A1 |AO P2
29 AF WE |4D [4C [4B [4A 49 448
28 A7 46 145 44 43 42 |41 |40 | 99 Khong dugec dia chi hoa bit SBUF
27 3F BE [3D [3C [3B [3A 39 [38 | 98 OF PE 9D [9C [9B[9A 99 |98 [SCON
26 37 36 [35 [34 [33 [23 31 [30
23 2F RE 2D 2C 2B 2A [29 [28 | 90 97 96 195 [94 [93192 91 90 [P1
24 27 [26 [23 24 23 2 1 0
23 1F [1E D iC 1B 1A 19 [18 | 8D khong dugc dia chi hoa bit TH1
22 17 |16 15 14 13 12 11 10 | BC khong dwoc dia chi hoa bit THO
21 OF OE oD oC [oB [0A 09 08 | 8B khong dugc dia chi hoa bit TL1
20 07 06 |05 |04 [03 |02 o1 0 | |8A khong dugc dia chi hoa bit TLO
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1F 89 khong dwgc dia chi hoa bit TMO
Bank 3 D

18 88 8F BE [8D 8C 8BBBA 89 88 [TCON

17 87 khong dwgc dia chi hoa bit PCON
Bank 2

10

OF 83 khong dugc dia chi hoa bit DPH
Bank 1

08 82 khong dwgc dia chi hoa bit DPL

07 81 khong dugc dia chi hoa bit SP
Bank thanh ghi 0 (R0..R7)

00 80 87 86 85 84 18382 81 80 |PO

\Vung Ram Thanh ghi dic biét

Hinh 23-02-4 Cau trac RAM noi cua 8051

B6 nhé trong 8051 bao gdm Rom va Ram. Ram trong 8051 bao gdm nhiéu
thanh phan: phan Iuu trit da dung, phan luu trit dinh dia chi byte va bit, cac bang
thanh ghi va vung cac thanh ghi chirc nang dac biét.

8051 c6 4KByte bo nhd Rom ndi. Vi nhitng thiét ké doi hoi dung luong bd
nhég, 8051 cho phép két ndi véi 64K byte bd nhd chuong trinh va 64K byte dit
li¢u ngoai.

2.2. RAM da dung

Trong ving Ram tir dia chi 30 dén 7F déu c6 thé dung chung muc dich sao
chép va luu trit dit li¢u tam thoi. truy xuat dir lidu tu do bﬁng cac 1énh truc tiép
hodc gian tiép.

2.3. RAM c6 thé truy xuét tirng bit

Vi diéu khién 8051 chtra 210 bit dugc dia chi hoa, trong d6 c6 128 bit c6 chira
cac byte c6 chira cac dia chi tir 20F dén 2FH va céc bit con lai chtra trong nhom
thanh ghi c6 chtc ning dic biét. Y tudng truy xudt timg bit bang phan mém la
cac ddc tinh manh ctia microcontroller xtr Iy chung. Céc bit co thé duoc dat, xoa,

AND, OR, . .., véi 1 1énh don. Pa sd cac microcontroller xur 1y doi hoi mot
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chudi 1énh doc — sira - ghi dé dat duogc muc dich twong tu. Ngoai ra cac port
cling c6 thé truy xuit dugc timg bit, 128 bit truy xuét ting bit nay cling c6 thé

truy xuét nhu cac byte hoac nhu cac bit phu thude vao I¢nh dugc dung.
2.4. Céc bank thanh ghi

23 byte thép cua bd nho ndi dugc danh cho cac bank thanh ghi. Bo 1énh
8051 hd trg 8 thanh ghi c6 tén 1a RO dén R7 va theo mic dinh sau khi reset hé
théng, cac thanh ghi nay ¢ cac dia chi tir 00H dén 07H.

Céc lénh dung céc thanh ghi RO dén R7 s& ngan hon va nhanh hon so véi
cac 1énh co chirc nang twong ung dung kiéu dija chi truc tiép. Céac dit liéu dugc

dung thuong xuyén nén dung mot trong cac thanh ghi nay.

C6 4 bank thanh ghi c6 tén RO dén R7 (khac nhau dia chi truc tiép). Dé
chuyén ddi viéc truy xuét cac bank thanh ghi ta phai thay doi cac bit chon bank
trong thanh ghi trang thai.

3. Cac thanh ghi chirc nang dic biét

Muc tieu:

- Biét dwge chire nang cdc thanh ghi dac biét

- Biét dwoc dia chi, ky hiéu cdc bit trong cac thanh ghi dac biét
3.1. Thanh ghi trang thai chwong trinh

Tir trang thai chuong trinh & dia chi DOH duoc tom tat nhu sau:

BIT SYMBO | ADDRESS | DESCRIPTION
L
PSW.7 | CY D7H Cary Flag
PSW.6 |[AC D6H Auxiliary Cary Flag
PSW.5 FO D5H Flag O
PSWA4 RS1 D4H Register Bank Select 1
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PSW.3 | RSO D3H Register Bank Select 0

00=Bank 0; address 00H=-07H

01=Bank 1; address 08H-+-0FH

10=Bank 2; address 10H+-17H

11=Bank 3; address 18H+1FH

PSW.2 | OV D2H Overlow Flag
PSW.1 |- D1H Reserved
PSW.0 |P DOH Even Parity Flag

Chirc nang turng bit trang thai chwong trinh.

Co Carry CY (Carry Flag): Co nhé c6 tac dung kép. Thong thuong nod duoc
dung cho cac 1énh toan hoc: C=1 néu phép toan cong cé su tran hodc phép trir co
muon va nguoc lai C= 0 néu phép toan cong khong tran va phép trir khong co
muon.

Co Carry phu AC (Auxiliary Carry Flag): Khi cong nhimng gia tr1 BCD
(Binary Code Decimal), cd nhé phu AC duoc set néu két qua 4 bit thdp nam
trong pham vi diéu khién 0AH+ OFH. Nguoc lai AC= 0.

Co 0 (Flag 0):Co 0 (FO) 1a 1 bit co da dung dung cho cac ing dung cua nguoi
dung.

BIT RSO & RS1: Nhimng bit chon bank thanh ghi truy xudt RS1 va RSO quyét
dinh day thanh ghi tich cyc. Ching dugc x6a sau khi reset hé théng va dugc
thay doi bai phan mém khi can thiét. Tuy theo RS1, RSO = 00, 01, 10, 11 s&
dugc chon Bank tich cyc trong ing 1a Bank 0, Bank1, Bank2, Bank3.
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RS1 RSO BANK
0 0 0
0 1 1
1 0 2
1 1 3

Co tran OV (Over Flag): Co tran dugc set sau mot hoat dong cong hoac trir
néu co su tran toan hoc. Khi cac sb c¢6 dau duogc cong hodc trr voi nhau, phén
mém c6 thé kiém tra bit ndy dé xac dinh xem két qua c6 nam trong tim xac dinh
khong. Khi cac sé khong c6 ddu duoc cong bit OV duoc bd qua. Cac két qua
16n hon +127 hodc nhé hon —128 thi bit OV = 1.

Bit Parity (P):Bit tu dong duoc set hay Clear & mdi chu ky may dé lap Parity
chan véi thanh ghi A. Sy dém céc bit 1 trong thanh ghi A cong véi bit Parity
ludn ludn chan. Vi dy A chira 10101101B thi bit P set 1én mot dé tong s6 bit 1
trong A va P tao thanh s6 chan. Bit Parity thuong dugc dung trong su két hop
v6i nhimg thi tuc cta Port ndi tiép dé tao ra bit Parity trudc khi phat di hodc
kiém tra bit Parity sau khi thu.
3.2. Thanh ghi B

Thanh ghi B ¢ dia chi FOH duoc dung cung véi thanh ghi A cho cac phép
toan nhan chia. Lénh MUL AB s& nhéan nhiing gia tri khong dau 8 bit trong hai
thanh ghi A va B, 10i tra vé két qua 16 bit trong A (byte cao) va B(byte thap).
Lénh DIV AB lay A chia B, két qua nguyén dat vao A, s6 du dat vao B. Thanh
ghi B c6 thé dugc dung nhu mot thanh ghi dém trung gian da muc dich. No 1a
nhiing bit dinh vi thong qua nhitng dia chi tor FOH+F7H.

3.3. Con tré Ngiin xép SP (Stack Pointer)
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Con tré ngian xép 1a mot thanh ghi 8 bit & dia chi 81H. N6 chtra dia chi
ctia byte dir liéu hién hanh trén dinh ngan xép. Cac 1énh trén ngin xép bao gdm
cac lénh cat dir liéu vao ngan xép (PUSH) va lay dit liéu ra khoi Ngin xép
(POP). Lénh cét dir liéu vao ngin xép sé& 1am ting SP trudc khi ghi dir lidu va
lénh 14y ra khoi ngan xép s& lam giam SP. Ngin xép cta 8031/8051 dugc giir
trong RAM ndi va gi6i han cac dia chi co thé truy xuat bang dia chi gian tiép,

chung 13 128 byte dau ctia 8951.
3.4. Con tro dir liéu DPTR (Data Pointer)

Con tro dir liéu (DPTR) duoc dung dé truy xuat bd nhé ngoai 1a mot
thanh ghi 16 bit ¢ dia chi 82H (DPL: byte thap) va 83H (DPH: byte cao)

3.5. Cac thanh ghi Port (Port Register)

Cac Port cua 8051 bao gém Port0 ¢ dia chi 80H, Portl & dia chi 90H,
Port2 & dia chi AOH, va Port3 ¢ dia chi BOH. Tat ca cic Port nay déu co thé

truy xut timg bit nén rat thuén tién trong kha ning giao tiép.
3.6. Cac thanh ghi Timer (Timer Register)

Vi diéu khién 8051 co chira hai bo dinh thoi/ bd dém 16 bit dugc dung
cho viéc dinh thoi duge dém sy kién. Timer0 & dia chi 8AH (TLO: byte thép )
va 8CH (THO: byte cao). Timerl & dia chi SBH (TL1: byte thap) va 8DH (TH1:
byte cao). Viéc khai dong timer duwoc SET boi Timer Mode (TMOD) & dia chi
89H va thanh ghi diéu khién Timer (TCON) & dia chi 88H. Chi c6 TCON dugc
dia chi hoa tung bit.

3.7. Céc thanh ghi Port ndi tiép (Serial Port Register)

Vi diéu khién 8051 chira mot Port ndi tiép cho viée trao doi thong tin voi
cac thiét bi ndi tiép nhu may tinh, modem hodc giao tiép ndi tiép véi cac IC
khac. Mot thanh ghi dém dit liéu ndi tiép (SBUF) ¢ dia chi 99H s& giir ca hai dir
lidu truyén va dir liéu nhap. Khi truyén dir liéu ghi 1én SBUF, khi nhan dir liéu
thi doc SBUF. Cac mode véan khac nhau dugc lap trinh qua thanh ghi diéu khién
Port ndi tiép (SCON) duoc dia chi hoa ting bit & dja chi 98H.
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3.8. C4c thanh ghi ngit (Interrupt Register)

Vi diéu khién 8051 ¢6 ciu trac 5 ngudn ngat, 2 mirc wu tién. Cac ngit bi
cAm sau khi bi reset hé thong va s& dugc cho phép bang viéc ghi thanh ghi cho
phép ngat (IE) & dija chi ASH. B8H 1a dia cta thanh ghi wu tién ngat. Ca hai

dugc dia chi hoa tung bit.
3.9. Thanh ghi diéu khién nguén PCON (Power Control Register)

Thanh ghi PCON khong c¢6 bit dinh vi. N6 ¢ dia chi 87H chtra nhiéu bit
diéu khién. Thanh ghi PCON dugc tom tit nhu sau:

Bit 7 (SMOD) : Bit c¢6 toc do Baud ¢ mode 1, 2, 3 & Port ndi tiép khi set.
Bit 6, 5, 4 : Khong c6 dia chi.
Bit 3 (GF1) : Bit co da nang 1.
Bit 2 (GFO0) : Bit co danang 2 .
Bit 1 (PD) : Set dé khoi dong mode Power Down va thoat dé reset.
Bit 0 (IDL) : Set dé khai dong mode Idle va thoat khi ngat mach hoic reset.
Céc bit diéu khién Power Down va Idle c6 tac dung chinh trong tat ca cac
IC ho MSC-51 nhung chi dugc thi hanh trong su bién dich cuia CMOS.
4. By nh¢ ngoai
Muc tieu:
- Biét cach truy xudt bo nhé chirong trinh ngodi
- Biét cach truy xudt bo nhé dir liéu ngodi
Céc bo vi diéu khién can c6 kha niang md rong cac tai nguyén trén chip
(b6 nhd, 1/0...) dé tranh hién tuwong cd chai trong thiét ké. Cau tric cia MCS-51
cho phép kha niang mé rong khong gian bd nhé chuong trinh dén 64 K va khong
gian bo nhd dir liéu dén 64 K ROM va RAM ngoai dugc thém vao khi can. Cac

IC giao tiép ngoai vi ciing c6 thé duoc thém vao dé mo rong kha ning

xuat/nhap. Chiing tré thanh mot phan ciia khong gian bo nhé dir liéu ngoai bang
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cach st dung cach dinh dia chi kiéu I/O 4nh xa bo nhé. Khi bd nhd ngoai dugc
st dung, port 0 khong 1am nhiém vu cta port xuat/nhap, port ndy tré thanh bus
dia chi (A0..A7) va bus dir liéu (D0..D7) da hop. Ngd ra ALE chét mot byte
thap ctia dia chi ¢ thoi diém bat ddu mot chu ky bo nhd ngoai. Port 2 thuong
(nhung khong phai ludn luoén) dugce dung lam byte cao cua bus dia chi.

Trudce khi nghién cru cu thé vé bus dia chi va dir liéu da hop ¥ tuong téng quat

dugc trinh bay ¢ hinh 2.5

’4— Chu ky bd nhé —»‘

A0O-A15 X Pia chi ><
DO - D7 X Dit licu ><

a. Khong da hop 24 chan

’ﬂfChu ky bo nho —>|

A8 —AlS X Pia chi ><
ADO-AD7 X Dt licu ><

b. C6 da hop 16 chan

Hinh 23-02-5 Bus da hop dia chi/dir li¢u

Sap xép khong da hop sir dung 16 duong dia chi va 8 duong dir liéu tong
cong 24 duong. Sap xép da hop két hop 8 dudng cua bus dit liéu va byte thap
ctia bus dia chi thi chi can 16 dudng. Viéc tiét kiém cac chan cho phép dong goi
ho MCS-51 trong mot vo 40 chan.

Sap xép da hop hoat dong nhu sau: Trong Y% chu ky dau cta chu ky bd

nho, byte thélp cua dia chi dugc cung cép boi port 0 va dugc chdt nho tin hiéu



28

ALE. Mach chdt 74373 giit cho byte thap cta dia chi 6n dinh trong ca chu ky
bd nhd. Trong Y2 sau cua chu ky bd nhé, Port 0 duge st dung lam bus dir liéu
va dir liéu dugc doc hay ghi.

4.1. Truy xuat bd nhé chwong trinh ngoai

B6 nhé chuong trinh ngoai 1a bd nhé chi doc, dugce cho phép boi tin hi¢u
PSEN. Khi c6 mdt ROM ngoai dugc xur dung, ca hai port 0 va port 2 déu khong
con 1a cac port xuat/nhap. Két ndi phan cimg v6i bd ngoai dugc trinh bay & hinh
23-02-6

8051 ROM
<: l\ -
Port 0 | Do-D7
E_-A | 373 N
= DQ b ao-a7
ALE C
Port 2 > A8 - Al5
PSEN 9 ToE

Hinh 23-02-6 Truy xuit ROM ngoai
Mot chu ky méy ctia 8051 c¢6 12 chu ky dao dong. Néu bo dao dong trén
chip ¢6 tan s6 12 MHz thi mot chu ky may dai lus. Trong 1 chu ky may dién
hinh, ALE c0 hai xung va 2 byte ctia Iénh dugc doc tir by nhd chuong trinh
(néu 1énh chi c6 1 byte, byte thir hai bi loai bo). Gian d6 thoi gian cua chu ky
may nay duogc goi la chu ky tim-nap 1énh duoc trinh bay & hinh 2.7.



29

<« Mbtchu ki may

§1 52
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PSEN

Port 2 ><

PCH

[
|
[
|
|
|
><|I PCH
1
[
|
|
|'
|

Hinh 23-02-7 Chu ky tim nap 1énh ROM ngoai

4.2. Truy xuat b nhé dir liéu ngoai

B6 nh¢ dit li¢u ngoai 1a bo nhé doc/ghi dugce cho phép bdi céc tin hi¢u /RD
va /WR & cac chian P3.7 va P3.6. Lénh dung dé truy xut bo nhd dit liéu ngoai 13
MOVX, sir dung hodc con tro dir li¢u 16 bit DPTR hodc RO, R1 lam thanh ghi
chtra dia chi.

RAM c6 thé giao tiép vdi 8051 theo cach nhu EPROM ngoai trir dudng
/RD ndi v6i duong cho phép xuit (/OE) cia RAM va /WR ndi véi duong ghi
(/W) cia RAM. Cac két nbi véi bus dir liéu va bus dia chi giéng nhu EPROM.
Bang cach sir dung cac port 0 va port 2 ta ¢6 1 dung luong RAM ngoai 1én ti
64K duoc két ndi véi 8051,

Gian d6 thoi gian cua thao tac doc dir liéu ¢ bd nhd dir liéu ngoai dugc trinh bay

0 hinh 2.8 cho 1énh MOVX
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PSEN

Port 2

Port 0

Port 2 giam bot dugce chirc nang 1am nhiém vu cung cép byte cao cua dia
chi trong cac hé théng tbi thiéu hoa thanh phan, hé thdng khong dung bo nhd
chuong trinh ngoai va chi ¢6 mot dung lugng nhé bo nhé dir li¢u ngoai. Cac dia
chi 8 bit c6 thé truy xuit bo nhd dir liéu ngoai voi cau hinh bd nhd nhd hudng
trang. Néu c¢6 nhiéu hon mot trang 236 byte RAM, mot vai bit tir port 2 hoac
mot port khac c6 thé chon mot trang. Thi du v6i IRAM 1KB (nghia 1 4 trang

}1— Mot chu ky may
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Mot chu kv mav 4’{

‘ S1 | s2 | s3 | s4 |s5 |s6 ‘ st | s2 | s3 ‘ $4 ‘ S3 ‘ S6 ‘
I | [
I | |
| | | |
I | |
I | |
I ' | [
I ! | |
T ! I T
I ' [ [
I ' [ [
| ' | |
| l | |
I [ [
| | | |
I : | |
: PCH | I DPH I
[ ' i i
| || | |
I | |
1 | I

PCT. >—<0pc0de } DPL

Extemnal
Lata in

Hinh 23-02-8 Gian d6 thoi gian 1énh MOVX

PSEN

<

L>

oV

=

RAM (1 K)

D0 -D7

A0 - A7

Al
A9

OE

W

Cs

Hinh 23-02-9 Giao tiép v6i 1kB RAM

236 byte), ta c6 thé két néi RAM nay v6i 8051 nhu hinh 2.9.
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5. Hoat dong reset
Muc tiéu:
- Hiéu va vé duwoc cdc cdch reset & vi diéu khién
- Biét dwoc gid tri cac thanh ghi sau khi reset

8051 dugc reset bang cach giit chan RST ¢ muc cao tdi thiéu 2 chu ky may
va sau d6 chuyén vé mirc thip. RST c6 thé dugc tac dong bang tay hodc duoc
tac dong khi cdp ngudn bang cich ding mdt mach RC nhu trinh bay & hinh
2.10. Trang thai cta tat ca cac thanh ghi sau khi reset hé thong duoc tom tat &
bang sau. Quan trong nhat trong cac thanh ghi nay c6 1é1a thanh ghi PC
(bd dém chuong trinh) duoc nap 0000H. Khi RST tro lai murc thap, viée thuc
hién chuong trinh ludn ludn bat dau & vi tri dau tién trong bd nhé chuwong trinh
do chinh 1a dia chi 0000H, nd1 dung ciia RAM trén chip khong bi anh hudng béi
reset

Bang Gia trj ctia cac thanh ghi sau khi reset hé thong

Thanh ghi Noi dung
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Bo dém chuong trinh
Thanh ghi A
Thanh ghi B

PSW

SP

DPTR

Port0..3

IP

IE

Thanh ghi dinh thoi
SCON

SBUF

PCON (HMOS)
PCON (CMOS)

0000H
00H
00H
00H
07H
0000H
F

F

H

00H
O0H
O0H

OXXXXXXXB

xxx00000B (8031/8051)
xx000000B (8023/8052)
0xx00000B (8031/8051)
0x000000B (8023/8052)

)

(=]

(@)
1
| I
|

+
=)
=
i

e

o []

._

-

a. Reset bang tay

RST




RST

82K Q | \

b. Reset khi cip nguon

Hinh 23-02-10 So d6 mach RESET
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BAI 3
TAP LENH VI PIEU KHIEN 8051

Ma bai: Mb 23-03

Muc tiéu:
- Hiéu va phan biét dugc cac kiéu dinh dia chi dir liéu
- Biét duoc dic tinh va cong dung cua tung 1€nh trong 8051
- Xac dinh dugc dd 16n cling nhu thoi gian thye hién cia chuong trinh
- Két hop duoc cac 1énh riéng 1é dé viét chuong trinh.
Noi dung chinh:

1. Cac cach dinh dia chi
Muc tiéu:
- Biét duwoc cdc cach dinh dia chi cia vi diéu khién
- Ung cdac cach dinh dia chi vao trong cau lénh
1.1. Dinh dia chi thanh ghi

MCS 8051 c6 8 thanh ghi lam viéc dugc danh s6 tir RO dén R7, trong cac
1énh ap dung cach dinh dia chi nay, thanh ghi dugc méa hoa boi 3 bit trong byte
m& 1énh nhu trinh bay & hinh 3.1a. Trong c phap hop ngir ciia 8051 cac thanh
ghi duoc ky hi¢u la Rn (n = 0..7) VD Iénh sau day s€ cong ndi dung bo tich liiy
v6i1 ndi dung cua thanh ghi R7

ADD A, R7

M4 1énh twong tng 1a 00101111B, 5 bit cao 00101 l1a m& 1énh cong va 3 bit
thap 111 12 ma ctia R7

CAu tao 8051 c6 4 diy thanh ghi nhung tai mdi thoi diém chi c6 mot day
duy nhat hoat dong, bén day thanh ghi nay 1a ving nhd 23 byte dau tién cia
RAM trong chiém dia chi tir 00H dén 1FH, bit 4 va bit 3 trong thanh ghi PSW s&
xéac dinh day thanh ghi dang hoat dong, khi reset hé thong thi diy thanh ghi hoat
dong mac dinh 1a ddy 0, nhung ciing c6 thé chon diy thanh ghi khac bang cach
thay d6i gia tri bit 4 va bit 3 caa thanh ghi PSW.

VD: MOV PSW, #00011000B

Luc nay day thanh ghi hoat dong 1a day 3, bit 4 cua PSW 1a bit RS1 va bit 3
ctia PSW 13 RSO. C6 mét s6 1énh dic biét tac dong dén mot thanh ghi mac dinh
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nhu: B9 tich Iy, con tro dir li€u ...Do do, khong can dén cac bit dia chi, trong

truong hop nay bo tich Ity duoc ky hi¢u 1a A, con tré dir li¢u 1a DPTR, bo dém

chuong trinh 1a PC, thanh ghi co 1a C, va cap bo tich liiy-thanh ghi B 1a AB.
VD: INC DPTR

Pay 1a 1énh c6 do dai 1 byte, két qua 1a con tro dit liéu DPTR s& ting 1én 1 sau

khi 1énh nay dugc thuc hién

| | | |
Ma lénh n|n|n
I I I |

{a) Bang thanh ghi (VD: ADD A R3)

I I I I
Ma |énh Bia chi trie tiép
| | | |

(b) Pinh dia chi true tiégp (VD: ADD A, true tiép)

| | | | | |
Ma lénh 1
| | | | | |

{(c) Biachi gian tiép (VD: ADD A, @RQ)

I | I | I
Ma |énh D lidu tie thod
| | | | |

(d) Ttc thoi (VD: ADD AQ, #55H)

=
)

g lénh Dia chi twong doi

() Pia chi tvong doi (VD: SIMP <dich dén>

I I I I I I I I
Al0-8 Ma lénh AT-A0
| | | | | | | |

(f) Pia chi tuyet doi (VD: ATMP <dich den)

M3 lénh

(g) Dia chi dai (VD: LIMP <dich dénz)

‘ PC hodc DPTR ‘ + ‘ A ‘ - Bia chi dich

(h) Dia chi chi 56 (VD: MOVC A. @A = PC)
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Hinh 23-03-1 Céac cach dinh dia chi cua 8051

1.2. Pinh dia chi true tiép
Phuong phap nay cho phép truy xuat dén moi 6 nhd hodc thanh ghi, ma ddi
tugng can thém 1 byte dé xac dinh dia chi cua dir liéu (hinh 3.1b). Tuy thudc
vao gia tri cua bit cao trong byte dia chi ma mdt trong hai ving nhéd ctia 8051 sé
dugc chon. Khi bit 7 bang 0 thi dia chi truc tiép c6 gia tri tir 0 dén 127
(00H..7FH) va lic nay 128 6 nhé & vung thap cia RAM trong s& dugc chon. Tat
ca cac céng I/O, thanh ghi dac biét, thanh ghi diéu khién hodc thanh ghi trang
thai co dia chi tir 128 dén 235 (80H..FFH). Do d6, khi bit 7 trong byte dia chi
bang 1 thi thanh ghi dic biét twong ing s& dugc chon. VD: port 0 va port 1 ¢6
dia chi tryc tiép 1a 80H va 90H. Thuc ra ciing khong can thiét phai nhd cac dia
chi nay vi hop ngit 8051 cho phép dung ky hiéu PO dé chi port 0, TMOD dé chi
thanh ghi chon ché do cua timer ...
VD: MOV P1, A
S& chuyén ndi dung ctia b tich lily vao port 1, dia chi tryc tiép cta port 1 s&
dugc phan mé hop ngit tr dong dién vao byte thir hai trong ma 1énh.
1.3. Pinh dia chi gian tiép

Lam thé nao dé xac dinh mot 6 nhd khi ma dia chi cua no 1a két qua cua
mot phép tinh, hodc dia chi nay bi thay doi khi dang chay chuong trinh, diéu nay
thuong xay ra khi can thAm nhap bang chit s6 hoic bang ky tu c¢6 dia chi lién
tiép nhau. Yéu cau nay duogc giai quyét bang cach dung hai thanh ghi RO va R1
lam con trd, ndi dung cta ching chinh 1a dia chi cta duwr liéu, hai thanh ghi nay
dugc xac dinh boi bit thip nhat trong ma Iénh (hinh 3.1c). Ca phap hop ngir
8051 dung ky hiéu @ dat trude ky hiéu thanh ghi RO hoac R1 trong cach dinh
dia chi gian tiép .

VD: Néu ndi dung thanh ghi R1 1a 40H va ndi dung cua 6 nh¢ trong tai dia
chi 40H la 55H thi 1énh sau
MOV A, @ R1
S& chuyén gia tri 55H vao bo tich lity. Cach dinh dia chi gian tiép rat tién loi khi

tac dong 1én ving nhd cé dia chi lién tiép
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Vi du: Cac Iénh sau day s€é x6a mot ving RAM trong c6 dia chi tor 60H dén
7FH.
MOV RO, # 60H Loop: MOV @ RO, #0
INC RO
CJNE RO, # 80H, Loop
Lénh dau tién dat dia chi dau tién cua ving nhd vao RO, 1énh thtr hai 4p dung
cach dinh dia chi gian tiép dé chuyén gia tri 00H vao 6 nhé dugce tro dén boi RO,
1énh thir ba ting con tré RO dén dia chi tiép theo va 1énh cudi cung kiém tra xem
RO d tré dén 6 nhé cubi cung chua, ¢ ddy dia chi so sanh 1a 80H thay vi 7FH dé
bao ddm 6 nhé 7FH bi x6a trudce khi két thic chuong trinh.
1.4. Dinh dia chi tirc thoi
Trong trudng hop todn hang ngudn 13 mdt hang sb thay vi 1a mot bién thi hang
s6 ndy c6 thé duoc ghép vao ma 1énh nhu 1 mot byte dir liéu “tic thoi”, byte
thém vao chinh 1a gia tri cia dir li¢u (hinh 3.1d).
Trong hop ngit ciia 8051, byte dit lidu tic thoi duoc viét theo sau ky hiéu #
toan hang nay cé thé 1a mot s6, mot bién ky hi€éu hodc mot biéu thirc sb hoc, ky
hiéu va toan tr. Phan mém hop ngit sé& tinh ra gia tri va cho dit liéu tic thoi nay
vao ma Iénh.
VD: MOV A, #12
Lénh nay nap gia tri 12 (0CH) vao bd tich lity (hang s6 12 1a s6 12 nén khong c6
chir H theo sau).
Tat ca cac 1énh ap dung cach dinh dia chi tirc thoi déu dung dir liéu tic thoi ¢6
d6 dai 1a 8 bit ngoai trir trrong hop khadi tao con tro dir lidu.
VD: MOV DPTR, # 8000H
Lénh nay dai 3 byte va sé nap hang sd 16 bit co gia tri 8000H vao con tro dit liéu
1.5. Pinh dia chi twong doi

Phuong phép nay chi dung cho cac 1énh nhay xac dinh, dia chi twong dbi
con goi la dia chi offset 1a mot gia tri 8 bit co dau duogc cong thém vao bd dém
chuong trinh dé tao thanh dia chi caa 1énh s& dugc thuc hién tiép theo, vi dia chi

tuong d6i 1a 1 s 8 bit c6 ddu nén pham vi nhay chi trong giéi han — 128 byte
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dén + 127 byte, dia chi twong ddi 1a byte thém vao trong mi 1énh. Trudc khi
cong, bo dém chuong trinh dugc tang lén dén dja chi sau lénh nhay, do dé dia
chi dich c6 quan hé twong ddi véi dia chi nay chu khong lién hé gi dén dia chi
cua I¢nh nhay.

Thong thudng chi tiét nay khong quan trong dbi véi ngudi 1ap trinh boi vi
dia chi dich thuong dugc chi ra boi mot nhan va phan mém hop ngir sé tu xac
dinh offset twong tng. VD: Néu nhan THERE dat tai 1énh c6 dia chi 1040H, va
1énh nhay SIMP THERE duoc dat tai dia chi 1000H va 1001H, hop ngir s€ tinh
ra offset 1a 3EH & byte thir hai cua ma 1énh (1002H + 3EH = 1040H).

Uu diém cia cach dinh dia chi tuong d6i 1a cung cdp cac ma lIénh khong
phu thudc vi tri (do khong dung dia chi tuyét d61) nhung khuyét diém 1a pham vi
nhay bi han ché.

1.6. Pinh dia chi tuyét ddi

Cach dinh dia chi nay chi ap dung vadi 1énh ACALL va AJMP. Pay la cac
1énh 2 byte cho phép chuong trinh nhay trong pham vi mét trang 2K trong bo
nhd chwong trinh bang cach cung cip 11 bit thdp cta dja chi dich trong ma lénh
(A10-AR) va byte thir 2 cua ma 1énh (A7-A0) (hinh 3.1f).

Nam bit cao cua dia chi dich chinh 1a 5 bit cao hién dang chtra trong bd dém
chuong trinh, do d6 1énh theo sau 1énh nhay va dich dén cta 1énh nhay phai c6
vi tri trong cting mot trang 2K, boi vi A15-A11 khong thay doi (hinh 3.3). Uu
diém cta phuong phap nay 1a mi 1énh ngan (2 byte) nhung khuyét diém 1a pham
vi nhdy c6 gidgi1 han va ma 1énh phu thudc vao vi tri.

1.7. Dinh dia chi dai

Cach dinh dia chi nay chi dung cho 1¢nh LCALL va LIMP, day la cac 1énh
3 byte bao gdm dja chi dich ddy du 16 bit, d6 13 byte 2 va byte 3 trong ma 1énh
(hinh 3.1g). Uu diém 1 co thé nhay dén mot vi tri bat ky trong pham vi 64 K bo
nh& chuong trinh, khuyét diém 1a 1énh dai (3 byte) va phu thudc vi tri, diéu nay
lam cho chuong trinh khong thé duoc thuc hién tai dia chi khac. VD: Mot
chuong trinh c6 dia chi bat dau tai 2000H va trong chwong trinh ¢ 1énh nhay

LIMP 2040H, thi chuong trinh khong thé nao di chuyén dén 4000H vi 1énh nhay
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nay ludn nhay dén 2040H, day s& 1a mot vi tri sai néu di chuyén chuong trinh
dén 4000H.
1.8. Pinh dia chi chi sb
Céch dinh dia chi nay sit dung mot thanh ghi co s& (co thé 1a bo dém
chuong trinh hoac con tré dir 1i€u) va mdt offset (b0 tich ly) dé tao thanh mot
dia chi cho 1énh JMP hodc MOVC (hinh 3.1h). Cac bang nhdy hodc cic bang
tim kiém duoc tao ra mot cach dé dang nho vao cach dinh dia chi nay thong qua
cac lénh MOVC A, @ A + <base-reg>va JMP @ A + DPTR.
2. Cac nhém Iénh
Muc tiéu:
- Biét dwoc tdp lénh cua vi diéu khién dwoc chia lam mdy loai
- Hiéu va vin dung dwoc cdc lénh cua vi diéu khién dé viét chuong trinh
8951 chia ra 5 nhom lénh chinh:
Céc 1énh sb hoc.
Lénh logic.
Dich chuyén dir liéu.
Xu ly bit
R€& nhanh chuong trinh.
2.1. Nhém Iénh s6 hoc
ADD A, <src, byte>
ADD A, Rn - (A) € (A) + (Rn)
ADD A, direct :(A) € (A) + (direct)
ADD A, @RI S (A) € (A) + ((Ri))
ADD A, #data :(A) € (A) +#data
ADDC A, Rn . (A) € (A) + (C) + (Rn)

ADDC A direct  :(A) € (A) + (C) + (direct)
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ADDC A @ Ri 1 (A) € (A) + (C) + ((Ri))

ADDC A #data :(A) €(A) + (C)+ #data

SUBB A, <src, byte>

SUBBA, Rn
SUBBA, direct
SUBBA, @ Ri
SUBBA, # data
INC <byte>
INC A

INC direct
INC Ri

INC Rn

INC DPTR
DEC <byte>
DEC A

DEC direct
DEC @Ri
DEC Rn

MULL AB

DIV AB

DA A

t(A) €(A)-(C)-(Rn)

- (A) € (A) - (C) - (direct)
t(A) €(A)-(C)-((Ri)
“(A) €(A)-(C) - #data

- (A) € (A) + 1

- (direct) € (direct) + 1
S ((R)) € ((Ri)) +1
:(Rn)€ (Rn) +1

: (DPTR) € (DPTR) + 1

:(A) € (A) - 1
. (direct) € (direct) - 1
:((Ri)) < ((RI)) - 1
:(Rn) €< (Rn) -1
1 (A)= LOW [(A) x (B)];c6 anh huong co OV
: (B)= HIGH [(4) x (B)] ;co Cary duoc xda.
: (A)= Integer Result of [(4)/(B)]; co OV
: (B)= Remainder of [(4)/(B)]; c& Carry xda
:Diéu chinh thanh ghi A thanh sé BCD diing

; trong phép cong BCD (thuong DA A di kem
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; véi ADD, ADDC)

:Néu [(A3-A0)>9] va [(AC)=1] (A3A0) = (A3A0) + 6.

2.2. Nhom Iénh logic

éu [(A7-A4)>9] va [(C)=1] ;(ATA4) = (ATA4) + 6.

Tat ca cac 1énh logic str dung thanh ghi A nhu 1 mot trong nhiing toan

hang thuc thi mot chu ky mdy, ngoai A ra mat 2 chu ky may. Nhitng hoat dong

logic co thé duoc thuc hién trén bat ky byte nao trong vi tri nhé dir li€u ndé1 ma

khéng qua thanh ghi A.

Céc hoat dong logic dugc tom tt nhu sau:

ANL <dest>, <src>
ANL A, Rn

ANL A, direct
ANL A @ Ri
ANL A, # data
ANL direct, A
ANL direct, # data
ORL <dest>,<src>
ORL A, Rn

ORL A, direct
ORL A @ Ri
ORL A, # data
ORL direct, A
ORL direct, # data
XRL <dest>,<src>

XRL A/ Rn

- (A)=(A) AND (Rn).
; (A)=(A) AND (direct).
: (A)=(A) AND ((Ri)).
: (A)=(A) AND (# data).
; (direct)=(direct) AND (A).

; (direct)=(direct) AND # data.

; (A)=(A) OR (Rn).
; (A)=(A) OR (direct).
; (A)=(A) OR ((Ri)).
; (A)=(A) OR # data.
; (direct)=(direct) OR (A).

; (direct)=(direct) OR # data.

. (A)=(A)Xor(Rn).
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XRL A, direct . (A)= (A)Xor(direct).

XRL A @ Ri ; (A)= (A)Xor((Ri)).

XRL A, # data ; (A)= (A) # data.

XRL direct, A ; (direct)=(direct)Xor(A).

XRL direct, # data ; (direct)=(direct)Xor # data.

CLR A . (A)=0

CLR C : (C)=0

CLR Bit : (Bit)=0

RL A ; Quay vong thanh ghi A qua trai 1 bit

;(An + 1)=(An); n =06
J(A0)=(AT7)
RLC A ; Quay vong thanh ghi A qua trai 1
;bit co co Carry
;bit (An + 1)=(An); n =06
,(A0)=(C)
(C)=(A7)
RR A ; Quay vong thanh ghi A qua phai 1 bit
(An + 1)=(An); n =06
(A0)=(AT7)
RRC A ; Quay vong thanh ghi A qua phai 1
;bit co co Carry
(An + 1)=(An); n =06
(A7)=(C)
(C)=(A0)
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SWAPA ; DOi ché 4 bit thap va 4 bit cao ciia A cho

- nhau (A3A0)(A7A4).

2.3. Nhém 1énh di chuyén dir liéu

Cac 1énh dich chuyén dir li¢u trong nhirng vung nhé noi thuc thi 1 hoac 2
chu ky may. Mau 1énh MOV <destination>, <source> cho phép di chuyén di
lidu bat ky 2 ving nhé nao cia RAM ndi hodc cic ving nhd cua cac thanh ghi

chtrc nang dac bi¢t ma khong thong qua thanh ghi A.

Vung Ngin xép cta 8951 chi chtra 128 byte RAM ndi, néu con tré6 Ngin
xép SP duoc ting qua dia chi 7FH thi cac byte dugc PUSH vao s& mét di va cac
byte POP ra thi khong biét rd.

Cac Iénh dich chuyén bo nhd ndi va by nhd ngoai dung sy dinh vi gidn
tiép. DPia chi gian tiép c6 thé dung dia chi 1 byte (@ Ri) hoic dija chi 2 byte (@
DPTR). TAt ca céac 1énh dich chuyén hoat dong trén toan bd nhd ngoai thuc thi
trong 2 chu ky mdy va dung thanh ghi A lam todn hang DESTINATION.

Viéc doc va ghi RAM ngoai (RD va WR) chi tich cuc trong sudt qué trinh
thyc thi cua Iénh MOVX, con binh thuong RD va WR khong tich cuc (mtc 1).

Tat ca cac 1énh dich chuyén déu khong anh huong dén cd. Hoat dong cua timg

1énh dugc tom tit nhu sau:

MOV A,Rn : (A)= (Rn)
MOV A, direct ; (A)= (direct)
MOV A, @ Ri . (A)= ((Ri))
MOV A, # data ; (A):= data
MOV Rn, A : (Rn)= (A)
MOV Rn, direct ; (Rn)= (direct)

MOV Rn, # data ; (Rn)= data



MOV direct,
MOV direct,
MOV direct,
MOV direct,

MOV direct,

MOV @ Ri,
MOV @ Ri,

MOV @ Ri,

A

Rn
direct
@ Ri
# data
A
direct

# data

MOV DPTR, # datal6

MOV A, @ A + DPTR

MOV @ A + PC
MOVX A, @ Ri
MOVX A, @ DPTR
MOVX @ Ri, A
MOVX @ DPTR, A
PUSH direct

POP direct

XCH A, Rn
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; (direct)= (A)

; (direct)= (Rn)

; (direct)= (direct)
; (direct)= ((Ri))

; (direct)= data

; (R)) = (A)

; ((Ri)) = (direct)
; (Ri))= data

; (DPTR) # datal6
; (A) (A) + (DPTR)
; (PC)=(PC)+1
J(A)=(A) + (PC)
(A)= ((R))
; (A)= ((DPTR))
; (Ri)) = (A)
; (DPTR)) = (A)
; Cat dir liéu vao Ngdn xép
. (SP)= (SP) + 1
; (SP)= (Drirect)
; Lay tir Ngan xép ra direct
;(direct) ((SP))

:(SP)=(SP) - 1

;Doi cho noi dung cua A voi Rn

;(A)=(Rn)
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XCH A, direct ;(A)= (direct)
XCH A, @ Ri J(A)= ((Ri))
XCHD A @ Ri ;Doi ché 4 bit thap cia (A) véi ((Ri))

:(A3A0) ((Ri3Ri0))

2.4. Nhom Iénh xir ly bit
8951 chtra mgt bd xur 1i luédn ly dﬁy da cho cac hoat dong bit don, day la
mot diém manh cia ho vi diéu khién MSC-51 ma céc ho vi diéu khién khac

khéng co.

RAM noi chtra 128 bit don vi va cac vung nhé cac thanh ghi chirc nang dac
biét cap l1én dén 128 don vi khac. Tat ca cac dudng Port 13 bit dinh vi, mdi
duong cé thé duge xur 1i nhu Port don vi riéng biét. Cach truy xuat cac bit nay
khong chi cac I¢énh ré nhanh khong, ma la mdt danh muc dﬁy du cac Iénh
MOVE, SET, CLEAR, COMPLEMENT, OR, AND.

Toan bd sy truy Xudt cta bit dung su dinh vi truc tiép vo1 nhitng dia chi tu
00H - 7FH trong 128 ving nhd thip va 80H - FFH & cac ving thanh ghi chiic
nang dac biét.

Bit Carry C trong thanh ghi PSW\ cua tir trang thai chuong trinh va duoc
dung nhu mot su tich liiy don ctia bd xtr li luan 1y. Bit Carry cling 1a bit dinh vi
va co dia chi truc tiép vi né nim trong PSW. Hai 1énh CLR C va CLR CY déu
¢ cung tac dung 1a xoa bit cd Carry nhung 1énh ndy mét 1 byte con lénh sau

mét 2 byte.

Hoat dong ciia cac 1énh ludn 1y dwoc tém tit nhw sau.

CLR C ; X6a co Carry xuong 0. C6 anh hwong co Carry.
CLR BIT ; X6a bit xuéng 0. Khéng anh huéng co Carry
SET C ; Set co Carry lén 1. Co anh huong co Carry.

SET BIT ; Set bit lén 1. Khong anh huong co Carry.
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CPL C ; Dao bit co Carry. Co anh huong co Carry.
CPL BIT ; Pao bit. Khong anh huong co Carry.

ANL C, BIT ; (C) = (C) AND (BIT) : Co anh huong co Carry.
ANL C,/BIT ; (C) = (C) AND NOT (BIT)

;Khong anh huong co Carry.

ORL C,BIT ;(C) = (C) OR (BIT) : Tac dong co Carry.
ORL C,/BIT ; (C) = (C) OR NOT (BIT) : Tac dong co Carry.
MOV C, BIT ; (C) = (BIT) : Co Carry bi tac dong.

MOV BIT, C ; (BIT) = (C) : Khong anh huong co Carry.

2.5. Nhom Iénh ré nhanh chuwong trinh
C6 nhiéu 1énh dé diéu khién Ién chuong trinh bao gém viéc goi hodc tra

lai tir chuwong trinh con hodc chia nhanh c6 diéu kién hay khong c6 diéu kién.

Tat ca cac 1énh r& nhanh déu khong anh hudng dén co. Ta co thé dinh
nhan can nhay t6i ma khong can rd dia chi, trinh bién dich sé& dat dia chi noi can

nhay t6i vao dung khau lénh di dua ra.

Sau day 1a su tom tat timg hoat dong cta 1énh nhay.

JC rel : Nhay dén “rel” néu co Carry C = 1.
JNC rel : Nhay dén “rel” néu co Carry C = 0.
JB  bit, rel : Nhay dén “rel” néu (bit) = 1.

JNB bit, rel : Nhay dén “rel” néu (bit) = 0.

JBC bit, rel : Nhay dén “rel” néu bit = I va xéa bit.

ACALL addrll : Lénh goi tuyét doi trong page 2K.
(PC)=(PC) +2
(SP) =(SP) +1

((SP))= (PC7PCO0)
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(SP) =(SP) +1
((SP)) = (PC15PCS8)

(PC10PCO) page Address.

LCALL addri6 ;Lénh goi dai chuong trinh con trong 64K.

RET

RETI

AJMP  Addril

(PC)= (PC) + 3
(SP)=(SP) +1
((SP)) = (PC7PCO)
(SP) = (SP) + 1
((SP)) = (PC15PCS8)
(PC) Addr15Addro.
;Két thiic chwong trinh con.
(PC15PC8) (SP)
(SP)=(SP) - 1
(PC7PCO) = ((SP))
(SP)= (SP) -1.

;Két thiic thii tuc phuc vu ngdt quay vé chirong trinh

;chinh hoat dong twong tu nhu RET.

;Nhay tuyét doi khong diéu kién trong 2K.
;(PC)=(PC) +2

;(PC10PCO0) page Address.

LIMP Addr16 : Nhay dai khéng diéu kién trong 64K

SIMP rel

;Hoat dong twong tw léenh LCALL.
;Nhay ngan khéng diéu kién trong

(-128127) byte
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(PC)=(PC) + 2
(PC)= (PC) + byte 2
JMP @ A + DPTR ;Nhay khong diéu kién dén dia chi
:(A) + (DPTR)
;(PC)= (A) + (DPTR)
JZ el : Nhay dén A = 0. Thyc hanh 1énh ké néu A <> 0.
;(PC)=(PC) + 2
:(A) =0 (PC)=(PC) + byte 2
INZ el ; Nhay dén A <> 0. Thuwc hanh lénh ké néu A = 0.
;(PC)=(PC) +2
:(A) <>0 (PC) (PC) + byte 2
CJINEA, direct, rel ;So sanh va nhay dén (4) <> ( direct)
;(PC)=(PC) +3
;(A) <> (direct) (PC)= (PC) + Relative ;Address.
;(A) < (direct) C=1
;(A) > (direct) C=0
:(A) = (direct). Thuc hanh lénh ké tiép
CINE A, #data, rel  : Tuong tw lénh CINE A, ;direct, rel.
CJINE Rn,#data, rel ;Twong tw lénh CINE A, direct, rel.
CINE @Ri,#data,rel ;Tuwong tw lénh CINE A, direct, rel.
DJNZ Rn,rel ;Gidm Rn va nhdy néu Rn <> 0.
,(PC)=(PC) + 2
;(Rn)=(Rn) -1

:(Rn) < >0, (PC)= (PC) + byte 2.
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DJNZ direct, rel ; Twong tw lénh DJNZ Rn, rel.

NOP ; Khéng hoat déng gi cd, chi ton 1 byte va 1 chu ky mdy
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THU'C HANH VOI TAP LENH 8051
I. MUC TIEU
- Gitip sinh vién lam quen véi thiét bj va tim hiéu mot s6 nhom 1énh quan trong
trong tap 1énh cta 8051
- Hiéu rd hon vé tap lénh cua vi diéu khién MCS-51.
- Biét cach viét cac chuong trinh diéu khién LED don ¢ cac ché do khac nhau.
- Hiéu duogc so dd va nguyén 1y hoat dong cua khéi LED don trén mé hinh thi
nghiém.
II. NOI DUNG THI NGHIEM
1. Nhom 1énh di chuyén dit liéu
a. N6i mach thi nghiém:

Céc led tuwong tng tir ledl dén led8 s& ndi véi cac bit P2.0 dén P2.7 theo hinh

X .
Ve sau:
C1
I
3:!' |_9U1 39
B 12 _BxraL PO.OJADD f—oo
ETEATS =5 X1 PO.12AD1 %
—1— CRYSTAL = PO.2/AD2 [—5
2 <TEXT> XTAL2 PO.3IADS 2
i | PO.4/ADS [—=
i PO.5IADS [—
POGIADE [—== D1
3 2 RsT PO.7IADT [—22-
== P2.0/A8 g;
P2.1/A8 [—=2 1Y
o P2.2(A10 [—2= -
=—| PsEN P2.3/A11 [—22
S ALe P2 4(A12 [—5= LG
® g P2.5/A13 [—<2
P2.6/A14
BN C3 P2.7iA15 22
e R 5 F 10
ZTE. = P1.0 P3.0/RXD I
=&t PSATXD [—n
EliEt P2.2/INTO [—=
=1 P13 P3.3/NT1 B
R1 -6—- P14 P3.4/T0 _-1_5‘
=15 PS&ITI—= Esp ey
10k ol PIEAR [—= -
< TEX P17 P3.7/RD [——
ATBACSA -BIGY.
ETEXT> E§ o T
E5&BIOY
TN T

LED-BIGY I
STEXT>

b. Viét chuong cac trinh tng dung:

Chuong trinh 1.1: Chép tat 8 led vo han lan
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MAIN:

MOV P2#OFFH :P1<-11111111B, c4c led déu sang

CALL DELAY ; goi chuong trinh tri hodn DELAY

MOV P2#00H ;P1 <-00000000B, cac led déu tat

CALL DELAY

LIMP MAIN : nhay dén MAIN dé 1ap lai qué trinh vo han
DELAY:

MOV R1,#230

LAP: MOV R2,#200
LAP1: DJNZ R2,LAP1
DINZ R1,LAP
RET
END
NHAC LALI:

DINZ Ri, <NHAN>: Ri 1a mot trong cac thanh ghi tir RO -> R7,
lénh giam noi dung thanh ghi Ri mot don vi, néu Ri > 0 thi nhay dén NHAN chi
dinh, nguoc lai s€ chuyén sang thuc hi¢n ké tiép.

Chuong trinh 1.2: giéng nodi dung chwong trinh 01 nhung ldp lai qua trinh 10
lan. Thoi gian sang tat 13 1s

- Huéng dan:

MOV Ri, #<SO LAN LAP (1->235)>
NHAN:

-LENH 1

-LENH 2

-LENH n
DINZ Ri, <NHAN>
- Chuong trinh:
MOV R7,#10
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MAIN:
MOV P2#OFFH :P1<-11111111B, céac led déu sang
CALL DELAY ; goi chuong trinh tri hoan DELAY
MOV P2#0FFH  ;P1 <-00000000B, cic led déu tit
CALL DELAY
DINZ R7,MAIN ;
SIMP $ ; “dung chuong trinh”
DELAY:
MOV R1,#230
LAP:
MOV R2,#200
LAP1: MOV R3#20
LAP2: DINZ R3,LAP2
DINZ R2,LAP1
DINZ R1,LAP
RET
END
BAI TAP SV
Chuong trinh 1.3: Hién thi 1 led sang, dich dan tir D1 dén D8 v6 han lan.
Chuong trinh 1.4: Hién thi 1 led sang, dich dan tir D8 dén D1 v&i s6 lan lap 13 6.
2. Nhom I¢nh quay vong
a. N6i mach thi nghiém:
Céc led twong tGng tir ledl dén led8 s& ndi v6i cac bit P3.0 dén  P3.7,
cac led déu tac dong & mirc cao.
b. Viét cac chuong trinh img dung:
Chuong trinh 1.5: viét chuong trinh dich mot led sang tir D1 dén D8
MAIN:
MOV A#01H
BEGIN:
MOV P2, A



RL A

CALL DELAY

LIMP BEGIN
DELAY:

MOV R1,#230
LAP:
LAP1:

RET
END

MOV R2,#200
DINZ R2,LAP1
DIJNZ R1,LAP
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Chuong trinh 1.6: viét chuong trinh dich mot led sang tir D8 dén D1

MAIN:

MOV A #80H
BEGIN:

MOV P1 A
RR A

CALL DELAY

LIMP BEGIN

DELAY:
PUSH 06
PUSH 07
MOV R6,#235
LAP:
MOV R7,#235
DINZ R7,$
DINZ R6, LAP
POP 07
POP 06
RET

; cat n01 dung R6 vao ngéan xép

; cat nd1 dung R7 vao ngan x€p

: 14y lai gia tri cii ciia R7 trong ngan xép
: 1ay lai gia tri cii ciia RO trong ngan xép

: két thiic chuong trinh con.
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END
Chuong trinh 1.7: viét chwong trinh sang dan cac led tir D1 dén D8

MAIN:
MOV A#01H
BEGIN:
SETB C
MOV P2, A
RLC A
CALL DELAY
JNC  BEGIN
LIMP MAIN

DELAY:
PUSH 06 : cat ndi dung R6 vao ngin xép
PUSH 07 : cat ndi dung R7 vao ngan xép
MOV RG6,#235

LAP:
MOV R7,#235
DINZ R7,$ ;
DIJNZ R6, LAP
POP 07 : 14y lai gia tri cii ctia R7 trong ngan xép
POP 06 : 14y lai gid tri cii ciia RO trong ngin xép
RET : két thiic chuong trinh con.

END

Chuong trinh 1.8: viét chuong trinh sdng dan cac led tir D8 dén D1

MAIN:
MOV A #380H
BEGIN:
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SETB C

MOV P2, A
RRC A

CALL DELAY

JNC  BEGIN

LIMP MAIN

DELAY:
PUSH 06 ; cat ndi dung R6 vao ngan xép
PUSH 07 : cat ndi dung R7 vao ngan xép
MOV RG6,#235
LAP:
MOV R7,#235
DINZ R7$ ; U X: DINZ R7,X
DIJNZ R6, LAP
POP 07 : 14y lai gia tri cii ctia R7 trong ngin xép
POP 06 : 14y lai gia tri cii ctia RO trong ngan xép
RET : két thuc chuong trinh con.
END
BAI TAP
Chuong trinh 1.9: viét chuong trinh tat dan cac led tir D1 dénD8
Chuong trinh 1.10: viét chuong trinh tit dan cac led tir D8 dén D1
Chuong trinh 1.11: viét chuong trinh tat dan cac led tir D8 dén D1, thyuc hién
lap lai 20 lan.
3. Nhom Iénh toan hoc
a. N6i mach thi nghiém
Céc led twong Gmg tir led] dén led8 sé& ndi véi cac bit P1.0 dén P1.7,
cac led déu tac dong & mirc cao

b. Viét cac chuong trinh img dung
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Chuong trinh 1.12: Viét chuong trinh cong 2 s6 sau: 12 + 34, hién thi két qua
trén cac led.
MAIN:
MOV A#12
ADD A#34
MOV P2A
SIMP $
END
Chuong trinh 1.13: Viét chuong trinh cong 2 s6 sau: 12 + 34, hién thi két qua
trén cac led.
MAIN:
MOV A#12
SETB C
ADDC A#34
MOV P2A
SIMP $
END
So sanh két qua cua chuong trinh 1 va chuong trinh 2.
Chuong trinh 1.14: Viét chuong trinh chia 2 sb 17 cho 3, hién thi két
qua (phan nguyén) trén cac led.
MAIN:
MOV A#17
MOV B#3
DIV AB
MOV P2A
SIMP $
END
Chuong trinh 1.15: Viét chuong trinh chia 2 s6 17 cho 3, hién thi két qua (phan
du) trén cac led.

MAIN:
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MOV A#17
MOV B,#3
DIV AB
MOV P2,B
SIMP $
END
Chuong trinh 1.16: Viét chuwong trinh nhan 2 sb 23 cho 14, hién thi két qua
(byte thip) trén cac led.
MAIN:
MOV A#7
MOV B#14
MUL AB
MOV P2A
SIMP $
END
Chuong trinh 1.17: Viét chuong trinh nhan 2 s6 23 cho 14, hién thi két qua
(byte cao) trén céc led.
MAIN:
MOV  A#7
MOV B,#14
MUL AB
MOV P2,B
SIMP $
END
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BAI 4
BO PINH THOI (TIMER)
Mai bai: MP 23-04

Muc tiéu:
- Hiéu duoc dic diém cac thanh ghi dinh thoi
- Hiéu duoc so dd va nguyén ly hoat dong cac ché do 1am viéc caa bo dinh
thoi 8051
- Ung dung duoc cac bo dinh thoi trong cac bai tap diéu khién
Noi dung chinh:

1. Hoat dfng cuiia cac b dinh thoi
Muc tiéu: Néu dwoc cdu tric va co ché lam viée ciia b dinh thoi

Bo dinh thoi ciia Vi Piéu Khién 1a mot chudi cac Flip Flop, né nhan tin
hiéu vao 1a mot nguodn xung clock, xung clock duoc dua vao Flip Flop thir nhat
1a xung clock cua Flip Flop thir hai ma né ciing chia tan sé clock nay cho 2 va

ctr tiép tuc.

Vi mdi tang ké tiép chia cho 2, nén Timer n ting phai chia tan so clock
ngd vao cho 2". Ngd ra cua tang cudi cung 1a clock cua Flip Flop bao tran Timer.
Co nay duoc kiém tra boi phan mém hodc sinh ra ngit. Gia tri nhi phan trong
cac FF ctia bo Timer chinh 1a s6 xung clock (tinh tir gia tri bat dau cho dén khi
tran). Vi du b dinh thoi 16-bit s& d&€m tir 0000h dén FFFFh. C¢ tran duge setb
bang 1 khi xay ra tran tir FFFFH vé 0000h.

Vi diéu khién 8951 ¢6 2 bd dinh thoi. M&i bo dinh thoi 12 mot chudi 16
Flip-Flop (16 bit) dugc chia lam 2 byte chita & TLO,THO (Timer 0) va TL1,TH1
(Timer 1) Trong cac tng dung dinh thoi, 1 Timer dugc 1ap trinh dé tran & mot
khoang thoi gian déu din va duogc set co tran Timer
2. Cac thanh ghi dinh thoi
Muc tiéu:

- Biét dwoc cdu tao va chire nang cdc thanh ghi cua bo dinh thoi
- Biét khai bdo cdc thanh ghi dé viét chwong trinh
2.1. Thanh ghi diéu khién ché d9 timer TMOD
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Thanh ghi mode gdm hai nhom 4 bit: 4 bit thap dat ché do hoat dong cho
Timer 0 va 4 bit cao dit ché do hoat dong cho Timer 1.Thanh ghi TMOD dugc

tom tit nhu sau:

Bit | Name | Timer | Description

7 |GATE |1 Khi GATE = 1, Bit diéu khién cong 1. Timer] chi
lam viéc khi INT1=1, GATE=0 su hoat dong cua
Timerl khong bi anh huong cia INT1 (P3.3).

6 |CIT 1 Bit cho dém sy kién hay dinh thoi

C/T=1:Pémsu kién

C/T =0 : Ghi gid déu dan

5 | Ml 1 Bit chon mode ctia Timer 1
4 | MO 1 Bit chon mode cua Timer 1
3 |GATE |0 Khi GATE = 1, Bit diéu khién céng 0. Timer0 chi

lam viéc khi INT1=0, GATE=0 su hoat dong cua
Timer0 khong bi anh hudng ctia INTO (P3.2).

2 |CIT 0 Bit chon Counter/Timer cua Timer 0
1 (M1 0 Bit chon mode ctuia Timer 0
0 MO 0 Bit chon mode cta Timer 0

Hai bit MO va M1 ciia TMOD dé chon mode cho Timer 0 hoéic Timer 1.
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M1 | MO MODE | DESCRIPTION

0 |0 0 Ché @6 Timer 13 bit (khong con duoc sir dung

cho cac thiét ké méi)

0 1 1 Ché d6 16 bit
1 1|0 2 Ché d6 ty dong nap 8 bit
1 1 3 Ché d6 chia xé:

Timer 0 : TLO la Timer 8 bit nhan TFO lam co

tran. TLO la Timer 8 bit muwon TF1 lam co¢ tran

Timer 1 : Khong c6 co bao tran

2.2. Thanh ghi diéu khién timer TCON
Thanh ghi diéu khién bao gdm céc bit trang thai va céac bit diéu khién boi
Timer 0 va Timer 1. Thanh ghi TCON c6 bit dinh vi. Hoat dong cuia tirng bit

duoc tom tat nhu sau:

Bit Symbol | Bit Description
Address
TCON.7 | TF1 8FH Co tran Timer 1 dugc set boi phan

cung & su tran, dugc xd6a bdi phan
mém hodc boi phan cung khi chuong

trinh tré dén phuc vu ngit ISR_T1

TCON.6 | TR1 8EH Bit diéu khién chay Timer 1 (dugc set
hodc x6a boéi phan mém dé chay hoic

ngung chay Timer)
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TCON.5 | TFO 8DH Co tran Timer 0 (hoat dong tuong tu
TF1)

TCON.4 | TRO 8CH Bit diéu khién chay Timer 0 (giéng
TR1)

TCON.3 | IE1 8BH Co ngat ngoai 1 (INT1).

TCON.2 | IT1 8AH Bit cho phép ngit ngoai 1 tac dong
canh am. IT1 = 1 cho phép ngit tai thoi
diém xay ra canh am.

TCON.1 | IEO 89H Co canh ngat ngoai 0 (INTO0)

TCON.O | ITO 88H Bit cho phép ngit ngoai 0 tic dong
canh am hoac murc. ITO = 1 cho phép
ngit tai thoi diém xay ra canh am.

3. Cac ché do lam viéc

Muc tiéeu:

- Biét duwoc so do cdu tao va nguyén ly hoat dong cac ché do hoat dong cua bo

dinh thoi

- Biét duwoc cdc bude ldp trinh o cac ché dé hoat dong

- Viét duoc cdc chuwong trinh diéu khién sir dung bo dinh thoi o cdc ché dj khdc

nhau

3.1. Ché d 13-bit (ché d 0)

Ché d6 0 1a ché d6 dinh thoi 13 bit, ché d nay tuwong thich voi cac bo vi

diéu khién trudc do, trong cac ung dung hién nay ché d6 nay khong con thich

hop.
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PERIPH o e
| 1oy -E 7L1X TLX .'\‘.‘C';\(" S iimer A
| CLOCK WEE q o )
—_— 2 mtal ’,—\ ta)
~— ‘ (8ots) | (oLis) LS ] g
‘ . CON e

J mat
eCJesI

Eﬂ OSC: Xung ti bd dao déng thach anh;
T™MOD reg »
INTYH Overflow: Tran;
D_LD____J“ . Timer X Interrupt Request: Yéu cau ngat tu
[ TRy | u_ b6 Timer X.
TCON reg

Hinh 23-04-1 Hoat dong ctia Timer 0 va Timer 1 & ché d6 0
Trong ché d6 ndy, bo dinh thdi dung 13 bit (8bit caa TH va 5 bit thap cua TL)
dé chira gia tri dém, 3 bit cao ctia TL khong duoc sir dung
Hinh 4.1 m6 ta hoat dong cua cac Timer & ché do 0: Ngudn xung clock duoge
dua tGi Timer tir mot trong cach phu thudc vao bit C/T trong thanh ghi TMOD
- Néu C/T =1, xung clock s& duoc lay tir bén ngoai qua chan Tx (TO hoic T1)
- Néu C/T = 0, xung clock s& dugc 14y tir bo chia tan trong chip
Ngudn xung clock néi trén s& dugc diéu khién dé dua t6i cac Timer bang céc
bit: TR, GATE va murc logic trén cac chan INTx.
- Néu TRx = 0, cac Timer s& bi cAm ma khong can quan tam t61 GATE va muc
logic trén cac chan INTx
- Néu TRx = 1, cac Timer s& hoat dong khi hodc 1a bit GATE = 0 hoac 1a bit
GATE =1 va trén chan INTx c6 muc logic 1.
3.2. Ché d6 16-bit (ché d6 1)
Trong ché do 1, bd Timer dung ca 2 thanh ghi TH va TL dé chira gia tri dém, vi

vy ché d6 nay con duogc goi 1a ché d6 dinh thoi 16 bit.
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e /12 , Timer x
THX TLx oo
a (8bts) | (Bbis) emupt
TCON-reg Request
| it |

Hinh 23-04-2 Hoat dong ctia Timer 0 va Timer 1 ¢ ché d6 1
Hinh 4.2 mé ta hoat dong cta cac Timer & ché 6 1: Ngudn xung clock dugc
dua t&1 Timer tir mot trong cach phu thudc vao bit C/T trong thanh ghi TMOD.
- Néu C/T =1, xung clock s& duoc 1ay tir bén ngoai qua chan Tx (TO hoic T1)
- Néu C/T = 0, xung clock s& duoc 14y tir b chia tan trong chip
Ngudn xung clock noi trén s& dugce diéu khién dé dua t6i cac Timer bang cac
bit: TR, GATE va mtc logic trén cac chan INTx.
- Néu TRx = 0, cac Timer s& bj cAm ma khong can quan tdm t6i GATE va muc
logic trén cac chan INTx
- Néu TRx = 1, cac Timer sé& hoat dong khi hodc 1a bit GATE = 0 hoac la bit
GATE =1 va trén chan INTx c6 muc logic 1.
Vi ché d6 1, gia tri lon nhat ma cac Timer chira duoc 13 65535 khi dém qua gia
tri ndy s& xay ra tran, khi co tran TF s& duoc thiét 1ap bang 1. Sau khi xay ra
tran, néu mudn Timer tiép tuc dém chuong trinh phai c6 ciu 1énh nap lai gia tri
khoi tao sau khi da ding Timer bang cach xo6a bit TR.
3.3. Ché d tw nap 8-bit (ché d6 2)
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Timer x
0SC STLx\ Qverflow {I}__blqbrrupt
g By TCON reg Request
re
R
INTx#[ ]
THx
(8 bits)

Nreg

TN
LASAS)

Hinh 23-04-3 Hoat dong ctia Timer 0 va Timer 1 & ché d6 2
Trong ché do 2, bo Timer dung TL dé chua gia tri dém va TH dé chira gia tri
nap lai vi vy ché d6 nay duoc goi 13 ché do tu nap lai 8 bit. Sau khi dém qua
235 s€ xay ra tran, khi do6 TF duoc dat béng 1 déng thoi gia tri cua Timer tu
dong duoc nap lai bﬁng ndi dung cua TH
Véi ngudn xung clock cach diéu khién Timer & ché d6 2 hoan toan gidng ché do
1.
3.4. Ché dp chia xé (ché @ 3)
Trong ché d6 3, Timer 0 dugc tach thanh 2 bd Timer hoat dong doc lap, ché do

nay s€ cung cap cho bd vi diéu khién thém mdt Timer nira

0 Timer 0
0sC /12 N T | Overflow .
. Fe (@bs) s
TCON5 Request
W
TMOD.2

L
TMOD 4

Tirmer 1
,\ THO Overflow -

TCON.7 Request

TCONG

Hinh 23-04-4 Hoat dong ctia Timer 0 va Timer 1 ¢ ché d6 3
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BoO Timer tht nhét véi nguén xung clock duogc léy tlr bo chia tan trén chip hoac
tor bd tao xung bén ngoai qua chan TO tuy thudc vao gia tri cua bit C/TO (hoat
dong giéng ché doo,1, 2)

Gia tri dém cua Timer duge chtra trong TLO, khi xay ra tran, c& TFO dugc dat
bang 1 va gay ra ngit do Timer 0

Bo Timer thtr hai v&i ngudn xung clock duge 14y tir bo chia tan trén chip. Viée
diéu khién hoat dong ciia bo thir hai chi 13 viéc dat gia tri cua bit TRO. Gid tri
dém cua Timer duoc chia trong THO, khi x4y ra tran, co TF1 dugc dat bé'mg 1
va gdy ra ngat do Timer 1

Khi Timer 0 dugc tach thanh 2 Timer 8 bit thi Timer 1 van c6 thé hoat dong
binh thudng & cac ché d6 0, 1, 2 tuy nhién khi xay ra tran ¢ TF1 khong duoc
thiét lap bang 1.

4. B¢ dinh thoi 2 cua 8052

Muc tiéu:

- Hiéu dwoc so do va nguyén ly hoat dong cac ché do hoat dong bo dinh thoi 2
cua 8052

- Biét duroc cac budce ldp trinh o cac ché do hoat dong

- Viét duwoc cac chuong trinh diéu khién sir dung bo dinh thoi 2 o cdc ché dé
khac nhau

4.1. Ché @6 tw nap lai

osc —-l 12 1m0

_0/./0_ TH2 | TL2 &

[conTrOL OVERFLOW

TR2
Cim2=1 !
RELOAD

T2 PIN TIMER 2
RCAP2H| RCAP2L INTERARCT

4
<

TRANSITION
DETECTOR
LR R ded s

T2EX PIN[ }— xw : J\Y\/O o EXF2

| contrOL
EXEN2
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Hinh 23-04-5 Timer 2 & ché do tu nap lai (DCEN = 0)
Trong ché do nay, khi bit DCEN = 0 Timer 2 hoat dong nhu mdt Timer 16 bit tu
nap lai. Gid tri nap lai dugc chura trong RCAP2H va RCAP2L, su kién nap lai
Xay ra khi:
Hoic 1a xay ra tran ttc 13 c6 sy chuyén s ¢ém tir FEFFH sang 0
Hoic 14 ¢6 su chuyén mirc tir 1 xudng 0 trén chan T2EX khi EXEN2 da duoc
dit bang 1. Sy chuyén mirc nay ciing dong thoi dat EXF2 =1,

(DOWN COUNTING RELOAD VALUE) TOGGLE

OFFH OFFH ::><:: EXF2

0SC | +12

TF2

TIMER 2

D———T GAinc) INTERRUPT

T2 PIN :
- L )
ciiaien J COUNT
(UP COUNTING RELOAD VALUE) DIRECTION
1=UP
0=DOWN
T2EX PIN

Hinh 23-04-6 Timer 2 & ché d6 tu nap lai (DCEN = 1)
Khi bit DCEN = 1, Timer van hoat dong nhu mot Timer 16 bit tu nap lai co 2
cach tu nap lai
Céach thir nhat: Khi chan T2EX duoc dat ¢ muc logic 1, Timer 2 s¢€ dém tién tur
gia tri xudt phat cho dén khi c6 su chuyén sé dém tir FFFFH sang 0 thi xay ra
tran
Cach thr hai: Khi chan T2EX dugc dat ¢ mirc logic 0 Timer 2 s& dém lui tir gid
tri xuat phat cho dén gia tri dugc dat trong RCAP2H va RCAP2L thi xay ra tran.
4.2. Ché @9 thu nhin
Khi CP/RL2 = 1, ché do thu nhén cia Timer 2 duoc chon boi bit EXEN2. Xung
clock cap cho Timer 2 ciing dugc lay tir mot trong hai ngudn va dugc diéu khién

boi C/T2, diéu khién hoat dong cua Timer 2 cling 1a bit TR2. Gia tri dém cua
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Timer dugc chura trong TH2 va TL2, khi xay ra tran co tran TF2 dugc dat bf:ing
1

Gia tri hién thoi cua Timer 2 nam trong TH2 va TL2 s& duoc chuyén tuong tng
vao RCAP2H va RCAP2L khi bit EXEN2 duoc dit bang 1 va c¢6 sy chuyén mic
tir 1 xudng 0 trén chan T2EX

re——— ]
0SC ¥ 12 -
| CIT2=0
s X
[: T CiM2=1 |
T2 PIN CAPTURE D:
| |
TRANSITION | ; ]
DETECTOR TIMER
INTERRUPT
— ,"/ | o | |
T2EX P!N[}_ﬂ = — 01 O -4—1':;&?
CONTROL
EXEN2

Hinh 23-04-7 Timer 2 & ché do thu nhan

THU'C HANH VE BQ PINH THOI
BAI 1: PIEU KHIEN CAC LED PON
1. MUC TIEU
- Giup sinh vién tim hiéu vé timer trong 8051
- Biét cach tinh toan céac thong s delay ciia Timer trong vi diéu khién.
- Biét cach viét cac chuong trinh tao thoi gian tré v6i cac khoang thoi gian bt
ky.
I1. NOI DUNG THi{ NGHIEM
1. N6i mach thi nghi¢m
Cac led tuong ung tir ledl dén led8 s& ndi véi cac bit P1.0 dén P1.7, céc led

déu tac dong & mirc thap
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2. Viét chuong céc trinh img dung

So dd két ndi nhu hinh vé

i
Il I | Ut
33p i § 39
XTAL1 PO.O/ADD |——=
«TEXT= X1 38
=] PO.1/AD1 [—==
CRYSTAL = PO.2/AD2 [—5
c2 RTEXTS XTAL2 PO.3/AD3 [—2
I l | PO.4/ADSG ?
i PO.S/ADS [——
PO.G/ADE [—== D1
230 21 rsT PO7IADT |22
| | =TEXT>
= P2.0/48 g;
P2.1/A0 [—== 16
= P2.2/A10 5= 2
=—{ PSEN P2.3/A11 [—22
5 ALE P2 4(A12 [—5= 1GY
@ G Ea P2 5/A13 =20
A P2.6/A14
““ 3 27115 22 D R
10! { - = TLRN T =
= P1.0 P3.0/RXD I
r=—jiet P3AITXD [——~
i P3.2/NTO [(—= 1GY.
o P3.3ANTT [—=
=3 Fe iR P3.4TD [—=
| P35I = SRl
10k P18 P3SANE [—= P
< TEXTH = p17 P3.7/RD [——
ATEOCSA -BIGY.
RTEXT> E§ T
F5gBIeY
9 X T >

Chuong trinh 1.1: Viét chuong trinh hién thi cac led sang dan tir D1 dén D8, voi
thot gian Delay 200ms, s dung timer0, mode 1
MAIN: MOV  A#O
BEGIN: MOV  P2A
CALL DL_200MS
SETB C
RLC A . dich bit 1 vao A dé sang dan cac led
JNC BEGIN
SIMP  MAIN
DL_200MS:
PUSH 02
MOV  TMOD,#01H
MOV  R2,#20 : 13p lai 20 lan
X1:
MOV  THO,#HIGH(-10000)
MOV  TLO,#LOW(-10000)
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SETB TRO

CLR TFO
JNB TFO,$
DINZ R2,)X1
POP 02
RET

Chuong trinh 1.2: Viét chuong trinh hién thi céc led sang tat xen ke, véi thoi
gian Delay 500ms, str dung timerl, mode 1
MAIN: MOV  A#OFFH
MOV  P2,A
CALL DL_200MS
MOV  A#O0H
CALL DL_200MS

SIMP  MAIN
DL_200MS:
PUSH 02
MOV  TMOD,#10H
MOV  R2.#50 : 1ap lai 20 lan
X1:

MOV  THO,#HIGH(-10000)
MOV  TLO,#LOW(-10000)

SETB TRO

CLR TFO
JNB TFO0,$
DINZ R2,X1
POP 02
RET

Chuong trinh 1.3: Hiy tao chuong trinh con diéu khién tao thoi gian tré 200ps,
20ms, 2s su dung Timer.
;CHUONG TRINH DIEU KHIEN 8 LED SANG TAT
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rAAIAIAAIAAAIAAAIAAAIAAAAAIAAAIAAAIAAAIAAAIAAAhAhAhAArdhhhhdhhiiikx
’

;KET NOI: 8 LED -> PORTO (CO DEM DAO).

PAAEEAAIAAAAAAIAAAIAAAAAAAAIAAAIAAAIAAAIAAAAAIAAAAAAAAAhhhiikx
’

ORG  0OH

CHOPTAT:

MOV  PO#00H ;LED TAT

LCALL DELAY200US
MOV  PO#OFFH ;LED SANG
LCALL DELAY200US
SIMP  CHOPTAT ;QUAY LAl

PAEREIEAAAAAAAAIAAAAAAAAAAAIAAAAAAIAAAAAAAAIAAAAAAAAAAAAiik
’

;CHUONG TRINH CON TAO THOI GIAN TRE

rhkkhhkhhkhhkhhkkhkhkhkhkhkhhkihkihhkhhkhhhihkihkkihkhhkhhhihkihkhhkihikiihkik

;TIME DELAY': 200US

rhkkhkhkhhkhhkhhkhkhkhkhhkhhkihkkihhkhhkhhhkihkihkhhkhhkhhhihkihkkihkihiiihkikx

:;TUONG DOI:  TIME = [RO]*[R1]*T
'CHINH XAC:  TIME = 2T+2T+1T+(1T+2T*[R1]+2T)*[RO]+2T+2T+2T
'VOI T LA CHU KY MAY

PAREEAAAAAAAAIAAAAAAAAAAAIAAAIAAAIAAAAAAAAIAAAAAAIAAAAhLiik
’

DELAY200US:
PUSH 0O0H
PUSH 01H
MOV  RO,#20

DEL:

MOV  R1#10
DINZ RL1$
DINZ RO,DEL
POP 01H
POP O0H

RET
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END
« Ung dung chuong trinh tao thoi gian tré 20ms:

PAAEEAAIAAAAAAIAAAIAAAAAAAAIAAAIAAAIAAAIAAAAAIAAAAAAAAAhhhiikx
’

;CHUONG TRINH DIEU KHIEN 8 LED SANG TAT

rhkkhkhkhkikhkhhkhkhkhhkhkhhkihkihhkhhkhhhihhkihkhhkhhkhhhihkihkhhkhihihkikx
’

;KET NOI: 8 LED -> PORTO (CO DEM DAO).

rhkkhkhkhhkikhkhhkhkhkhhkhkhhkhhkhhkihkhhkhhkhhhkkihkihkihkhhkhihkihkiikihkiikx
’

ORG  00H

CHOPTAT:

MOV  P1#00H ;LED TAT

LCALL DELAY20MS
MOV  P1#0FFH ;LED SANG
LCALL DELAY20MS
SIMP  CHOPTAT ;QUAY LAI

rhkkhkhkhhkhkhkhhkhkhkhhhkhhkihkhhkhhkhhhhhkihkihkhhkhhhhhkihkkihkiiiihkik
’

;CHUONG TRINH CON TAO THOI GIAN TRE

PAREEAAAAAAAAAAAAAAAAAAAIAAAAAAIAAAAIAAAAIAAAAAAAAAAhLLik
’

;TIME DELAY: 20MS

PARKIEAAAAAAAAAAAAAAAAAAAIAAAIAAAIAAAAAAAAIAAAAAAAAAAhLiik
’

"TUONG DOI:  TIME = (10000H-[THO, TLOJH)*T

‘CHINH  XAC: TIME = 2T+2T+2T+1T+(10000H-
[THO, TLOJH)*T+1T+1T++2T

:VOI T LA CHU KY MAY

IR R R R R e R e R R P S R R e S R R S R R T S R R R R R R S R R R S R P S R R S S R P R R P S P
’

DELAY20MS:
MOV  TMOD#01H
MOV  THO,#0B1H
MOV  TLO,#0EOH
SETB TRO
JNB TFO0,$
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CLR TRO
CLR TFO
RET
END

« Ung dung chuong trinh tao thoi gian tré 2s:

PAAIAEAIAIAAAIAAAIAAAIAAAAAAAAIAAAIAAIAIAAAIAAAAAIAAAAhAAIAAdhhiikk
’

;CHUONG TRINH DIEU KHIEN 8 LED SANG TAT

rhkkhkhkhhkikhkhhkhkhkhhkhkhhkihkrhkhhkhhhrhkihkhhkhhkhhhihkhhkhhkihihihikx
’

;KET NOI: 8 LED -> PORTO (CO DEM DAO).

rhkkhhkhhkhhkhhkhkhkhkhhkhhkihkihhkhhkhihkihkihkkhhkhhkhhhihkihkhhkihihihkik
’

ORG  0OOH

CHOPTAT:

MOV  PO#00H ;LED TAT

LCALL DELAY2S
MOV  PO#OFFH ;LED SANG
LCALL DELAY2S
SIMP  CHOPTAT ;QUAY LAl

rhkkhkhkhhkkhkhkhhkhkhkhkhkhkhhkihkkhhkhhkhhhhhkihkhhkhhkhhhihkihkkikihiihhkik
’

;CHUONG TRINH CON TAO THOI GIAN TRE

rhkkhkhkhhkkhkhkhhkhkhkhkhhkhhkkihkkhhkhhkhhkhhkhhhkihkhhkkihkhhhihkkihkkihkkihiik
’

;TIME DELAY: 2S

PAREEAAAAAAAAAAAAAAAAAAAIAAAAAAIAAAAAAAAIAAAAAAAAAAhLLhk
’

"TUONG DOI:  TIME = (10000H-[THO, TLOJH)*[RO]*T

:CHINH XAC: TIME = 2T+1T+2T+(2T+2T+1T+(10000H-
[THO, TLOJH)*T+1T+1T+2T)*[RO]+2T+2T

'VOI T LA CHU KY MAY

IR R R R R e R e R R P S R R S S R R S R R T S R R R R R R S R R R S R P S R R S S R P S R P S P
’

DELAY2S:
PUSH O0OH
MOV  RO,#200
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MOV  TMOD#01H

DEL:
MOV  THO,#0DSH
MOV  TLO,#OFOH
SETB  TRO
INB  TF0,$
CLR  TRO
CLR  TFO
DINZ RO,DEL
POP  OOH
RET
END
3. Bai tap

« Bai 1: Hiy viét chuong trinh con diéu khién tao thoi gian tré 230ps sir dung
Timer.

«  Bai 2: Hay viét chuong trinh con diéu khién tao thoi gian tré 1ms sir dung
Timer.

« Bai 3: Hay viét chuong trinh con diéu khién tao thoi gian tré 100ms sir dung
Timer.

«  Bai 4: Hay viét chuong trinh con diéu khién tao thoi gian tré 1s sir dung
Timer.

«  Bai 5: Hay viét chuong trinh con diéu khién tao thoi gian tré 3s sir dung
Timer.

«  Bai 6: Hiy viét chuong trinh con diéu khién tao thoi gian tré 10s sir dung
Timer.

« Bai 7: Hay viét chuong trinh con diéu khién tao thoi gian tré 1 phut sir dung
Timer.

BAI 2 : LED 7 POAN VA BAN PHIM

1. MUC TIEU

- Hiéu 16 hon vé tap lénh cta vi diéu khién MCS-51.
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- Biét cach viét cac chuong trinh diéu khién LED 7 doan & ché d6
+ Quét led doan
+ Chot dit liu
- Biét cach viét cac chuong trinh diéu khién dé hién thi cac thong tin
va s6 liéu trén cac bd hién thi dung LED 7 doan.
II. NOI DUNG THUC HANH
1. N6i mach thi nghi¢m

C1
i E
33 |L HTALT PO.D/ADD 22
TET x1 PO.1/AD! (—22-
—— CRYSTAL PO.ZIAD? -
o TET LAY, VP PO 3/ |30
I PO.4/AD4 Y
I POSIADS
5 - PO.BIADS (—22-
22 S RST PO.7/AD7 25
21 a
« P2.0/58 37 b e () e e U =
Pz',m mimimimmmln
i P2 20410 (22 | lalsls
2 _|peEn P2.3/A01 = "|
30 L |
L ] 4 31 2 ELhAld 26 f O TG D 2
o B A =) PL5/AI3 5o Soocodoo
= 3 P2.6iA14 (T T4HC373
o3 === P2.74A15 wH TEXT
2 o‘—;m.o P3.0/RXD —% 2cE8288E [BY
<P P3O (-
g L P3.2/INTD (— = B e o e
—=—{ P13 R
=] o P3.4MMD — ¥ N
1Dk 7_P1'5 PsﬁmT mlo| oo @l oy
TR o P36ANE o
£ 1p17 P3.7/RD |—- S
ATBACH
o o TET

2. Viét chuong trinh diéu khién
Chuong trinh 2.1 : Chuong trinh diéu khién hién thi dém sé BCD tir 0 1én 9 trén
LED3 (LED3 dugc ndi véi Portl).
ORG  OOH
MAIN:

MOV  DPTR,#CODEDISP ;NAP DIA CHI VUNG MA HIEN THI

MOV  RO#00H ;VI TRI DU LIEU HIEN THI TRONG VUNG MA
DISP:

MOV  ARO :‘NAP VI TRI DU LIEU

MOVC A @A+DPTR :LAY MA HIEN THI
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MOV PlA ;XUAT HIEN THI
LCALL DELAY500MS

INC RO

CINE  RO#10,DISP :KIEM TRA VI TRI DU LIEU > 9 (DEM
XONG)

SIMP  MAIN

rhkkhkhkhkkhhkhhkhhkhhkhhkhkihkrhhkhhkhhkhhhkhhkihkkihkkihkihkhhihkihhihihik
’

DELAYS500MS: ;CHUONG TRINH CON TAO THOI GIAN TRE 500MS
PUSH OOH
MOV  RO,#100
MOV  TMOD,#01H
LOOP2:
MOV  THO#0ECH
MOV  TLO#78H

SETB TRO
JNB TFO0,$
CLR TRO
CLR TFO
DIJNZ  RO,LOOP2
POP O00H
RET
ke e e e ek ke e e ks e e ek sk e e
CODEDISP: ;VUNG DU LIEU HIEN THI

DB 0COH,0F9H,0A4H,0B0H,99H,92H,82H,0F8H,80H,90H

END
Chuong trinh 2.2: Chuong trinh diéu khién hién thi s6 54 trén 2 LED7 doan
(LED 7 doan duoc nbi véi Portl).
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MAIN:
MOV P1,#00H  ; tit c4c led
BEGIN:
MOV P2#6DH  ; dat DATA 5SraPl
SETB P1.0 : mé ngudn led 7
CALL DELAY  ;tri hodn dé mat luu anh théng tin
CLR P1.0 : tat ngudn led 7
MOV P2,#66H ; dat thong tin DATA 4 ra P1
SETB P1.1 ; mé nguodn led 8
CALL DELAY ; tri hodn dé mt luu anh
CLR P1.1 ; tat nguon led 8
LIMP BEGIN ; 1ap lai qua trinh v6 han
DELAY: ; chuong trinh DELAY ~ 1ms
PUSH 07H
MOV R7,#100
DINZ $
POP 07H
RET
END
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Chuong trinh 2.3: Chuong trinh diéu khién hién thi dém s6 BCD tir 00 lén 99
trén hai LED (LED 7 doan dugc ndi véi Portl).

ORG

MAIN:
MOV
MOV
MOV

DISP:
MOV
MOVC
MOV
MOV
MOVC
MOV
LCALL
INC
CJINE
MOV
INC
CJINE
SIMP

00H

DPTR,#CODEDISP ;NAP DIA CHI VUNG MA HIEN THI
RO,#00H ;VI TRI DU LIEU HIEN THI TRONG VUNG MA
R1,#00H

ARO ;NAP VI TRI DU LIEU

A,@A+DPTR ;LAY MA HIEN THI

P2,A ;XUAT HIEN THI (DON VI)

AR1 ;NAP VI TRI DU LIEU

A, @A+DPTR ;LAY MA HIEN THI

PLA ;XUAT HIEN THI (CHUC)

DELAYS500MS

RO ;TANG DON VI

RO,#10,DISP ;KIEM TRA DON VI > 9 (DEM XONG)
RO,#00H ;XOA DON VI (DON VI =0)

R1 ;TANG CHUC

R1,#10,DISP ;KIEM TRA CHUC > 9 (DEM XONG)
MAIN

PREREAKIAAAAAAAAAAAAAAAAAAAAAAAAAAAIAAAAAAAIAAAAIAAAAAALd K

DELAYS500MS: ;CHUONG TRINH CON TAO THOI GIAN TRE 500MS

PUSH

LOOP2:

00H
MOV  RO,#100
MOV  TMOD#01H

MOV  THO,#0ECH
MOV  TLO,#78H
SETB TRO
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JNB TFO0,$

CLR TRO

CLR TFO

DIJNZ  RO,LOOP2
POP 00H

RET

rhkkhkhkhkhhkhhkhhkhhkhhkhhkhkhkhkihhkihkihkhhkhhhhhihkihkhhihikiihihkihkikx
’

CODEDISP: 'VUNG DU LIEU HIEN THI

DB 0COH,0F9H,0A4H,0B0H,99H,92H,82H,0F8H,80H,90H

END
Chuong trinh 2.4 :diéu khién hién thi s6 1234 trén bon LED (LED7, LEDG,
LED5 va LED4 duoc ndi véi Port2

- L 5
A et eLent
e pedy (7
I o LU E7% Peaens (%
I z 7]
cz l_ Ptagde 2
|1 peens [0
f!g,, 2 lpar pement [ 12
= prted |30 3
Prgo
by pribit
2 lpaw Palen
o3| g TRT Viven
)
it Piigin
] ) pameas %
vy P
e PLLRID
Pia [y
i pa e (7
R1 Pl Pl
a1 pasime [0
= aE
+
eux paver [0
o o A -
= AL

MOV  P1#0FEH ;CHO PHEP LED 7 SANG
MOV  P2#04H ;HIEN THISO 4

LCALL DELAYLED

MOV  P1#0FDH ;CHO PHEP LED 6 SANG
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MOV  P2#03H ;HIEN THI SO 3

LCALL DELAYLED

MOV  P1#0FBH ;CHO PHEP LED 5 SANG
MOV  P2#02H ;HIEN THI SO 2

LCALL DELAYLED

MOV  P1#0F7/H ;CHO PHEP LED 4 SANG
MOV  P2#01H ;HIEN THISO 1

LCALL DELAYLED

SIMP  MAIN
ke ke ks ks ks ke ek ke
DELAYLED: ;CHUONG TRINH CON TAO THOI GIAN TRE 2.5MS
PUSH OOH
PUSH 01H
MOV  R14#5
DEL: MOV  RO#230
DINZ RO0,$
DINZ R1,DEL
POP 01H
POP 00H
RET
END

Chuong trinh 2.5 : diéu khién hién thi dém sé BCD tir 0000 1én 9999 trén bén
LED (LED1, LED2, LED3 va LED4 dugc nbi véi Port2)

ORG  00H
MAIN:
MOV  63H,#00H ;HANG NGAN
MOV  62H,#00H ;HANG TRAM
MOV  61H,#00H ;HANG CHUC
MOV  60H,#00H ;HANG DON VI
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MP1:
LCALL DELAY_SCAN ;DELAY VA QUET HIEN THI
INC 60H ;TANG HANG DON VI
MOV  A60H
CINE A#10,MP1 ;KIEM TRA HANG DON VI >9
MOV  60H,#00H ;XOA HANG DON VI (DON VI =0)
INC 61H ;TANG HANG CHUC
MOV  A61H
CINE A#10,MP1 ;KIEM TRA HANG CHUC >9
MOV  61H,#00H ;XOA HANG CHUC (CHUC = 0)
INC 62H ;TANG HANG TRAM
MOV  A62H
CINE A#10,MP1 ;KIEM TRA HANG TRAM >9
MOV  62H,#00H ;XOA HANG TRAM (TRAM = 0)
INC 63H ;TANG HANG NGAN
MOV  A63H
CINE A#10,MP1 ;KIEM TRA HANG NGAN >9
SIMP  MAIN
DISP7SEGMULA:
PUSH ACC ;CAT TAM THOI GIA TRI CAC THANH GHI
PUSH 0O0H
MOV  A#OF7TH ;MA QUET
MOV  RO#63H ;DIA CHI VUNG MA HIEN THI
DISP:
MOV  P2,@R0O ;XUAT MA HIEN THI
MOV Pl A XUAT MA QUET
LCALL DELAYLED
MOV  P1#0FFH ;CHONG LAM
DEC RO ;LAY MA HIEN THI KE TIEP
RR A ;CHUYEN SANG LED KE TIEP
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CINE  RO,#5FH,DISP ;KIEM TRA DA QUET XONG CHUA

POP 00H ;PHUC HOI GIA TRI CHO CAC THANH GHI
POP ACC
RET
ok ek ek ek ke ek ek ek ko
DELAYLED: ;CHUONG TRINH CON TAO THOI GIAN TRE 2.5MS
PUSH 00H
PUSH 01H
MOV  R1#5
DEL: MOV  RO,#230
DIJNZ RO0,$
DINZ R1DEL
POP 01H
POP 00H
RET

PRERAKIAAAAAAAAAAAAAAAAAAAAAAAAAAAIAIAAAAIAAIAAAAAAAAAAAdd Kk
’

DELAY_SCAN: ;CHUONG TRINH CON TAO THOI GIAN TRE 230MS
CO GOI CTC QUET HIEN THI

PUSH OOH
MOV  RO,#50
MOV  TMOD,#01H
LOOP2:
MOV  THO#0ECH
MOV  TLO#/8H
SETB TRO
SCAN: ;LIEN TUC GOI CTC QUET HIEN THI TRONG LUC TIMER
DANG CHAY

LCALL DISP7SEGMUL4 ;GOI CTC QUET HIEN THI
JNB TFO0,SCAN
CLR TRO
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CLR TFO
DINZ  RO,LOOP2

POP 00H
RET
BCD4TO/SEG:
PUSH DPH ;CAT TAM THOI GIA TRI CAC THANH GHI
PUSH DPL
PUSH ACC

MOV  DPTR#CODE7SEG ;DIA CHI VUNG MA 7 DOAN

MOV ARG ;LAY SO BCD CAN GIAI MA

ANL A#OFH ;XOA 4 BIT CAO

MOVC A @A+DPTR ;LAY MA 7 DOAN TUONG UNG
MOV 60HA  ;CAT BCD HANG DON VI VAO O NHO

MOV ARG ;LAY SO BCD CAN GIAI MA

ANL A#OFOH ;XOA 4 BIT THAP

SWAP A ;HOAN CHUYEN CAO - THAP

MOVC A @A+DPTR ;LAY MA 7 DOAN TUONG UNG
MOV 61HA  ;CAT BCD HANG CHUC VAO O NHO

MOV  AR7Y ;LAY SO BCD CAN GIAI MA

ANL A#OFH ;XOA 4 BIT CAO

MOVC A @A+DPTR ;LAY MA 7 DOAN TUONG UNG
MOV 62H,A  ;CAT BCD HANG TRAM VAO O NHO

MOV  ARY ;LAY SO BCD CAN GIAI MA

ANL A#OFOH ;XOA 4 BIT THAP

SWAP A ;HOAN CHUYEN CAO - THAP

MOVC A @A+DPTR ;LAY MA 7 DOAN TUONG UNG
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MOV 63HA ;CAT BCD HANG NGAN VAO O NHO

POP ACC ;PHUC HOI GIA TRI CHO CAC THANH GHI
POP DPL
POP DPH
RET
ks ek ek ek ke ke ek
CODETYSEG: ;VUNG CHUA MA 7 DOAN (0 ->9)

DB 0COH,0F9H,0A4H,0B0H,99H,92H,82H,0F8H,80H,90H
END

Trang 28
POP 06 : 1ay lai gid tri cii cua R6 trong ngan xép
RET : két thuc chuwong trinh con.
MA_7S: DB  3FH,06H,5BH,4FH,66H,6DH,7DH,07H,7FH,6FH
END

. Thye hanh diéu khién cac phim: phim SW1 ndi chan P1.0; SW2 ndi chan
P1.1; SW3 ndi chan P1.2;

So do két noi
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Chuong trinh 2.6: Viét chuong trinh thuc hién:
- Nhén SWI: hién thi s6 3 trén led 7 doan 1
- Nhéan SW2: hién thi sb 7 trén led 7 doan 2
- Nhan SW3: tit cac thong tin dang hién thi

HUONG DAN: dung 1énh INB
P3.0, HIENTHI3 ; néu SW1 nhén thi logic tai P3.0 1a 0, nén 1énh

JNB

bit, <NHAN> d¢é kiém tra phim nhén; vi du:

nay thoa diéu kién nhay dén nhan HIENTHI3, nguoc lai s€ thuc hién Iénh ké

tiép.

SW1

SW2

SW3

MAIN:
MOV
SETB

BEGIN:
JNB

BIT P1.0
BIT P1.1
BIT P1.2

P2,#00H
P2.0

SW1,HT3

: tat cac led

; mé ngudn ledl



85

JINB  SW2,HT7
JNB  SWS3,TAT
LIMP BEGIN
SW1:
MOV P1#4FH ;
LIMP BEGIN ; trd vé tiép tuc kiém tra phim
SW2:
MOV P1#07H
LIMP BEGIN
SW3:
MOV P2 #00H
LIMP BEGIN
END

Chuong trinh 2.7: Viét chuong trinh thuc hién:
- Nhin SWI: tang ndi dung hién thi mot don vi trén led1 (0-1-2-3-4-5...9-0)
- Nhéan SW2: giam noi dung hién thi mot don vi trén ledl (9-8-7...2-1-0-9)

HUGONG DAN: ding mét 6 nhé chtra s6 dém, khi nhdn SW1, ting nodi dung 6
nha,

sau d6 tri hodn mot thoi gian (chd nhac tay khoi phim, thdi gian nay thudng
chon tir

100ms -> 500ms); khi nhan SW2, giam nd1 dung 6 nh¢ 1 don vi, sau do6 tri hoan;
néu

khéng phim nao duwgc nhan thi dbi nodi dung 6 nhé sang ma led 7 doan va hién

thi.

CNT EQU 127
SW1 BIT P1.0
SW2 BIT P1.1



MAIN:
MOV
SETB
MOV

BEGIN:
JNB
JNB
MOV
MOVC
MOV
LIMP

TANG:

INC CNT

MOV
CJINE
MOV

TROVE:
CALL
LIMP

GIAM:
DEC
MOV
CINE
MOV
LIMP

DELAY:
PUSH 05
PUSH 06
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P2,#00H
P2.0
CNT,#0

SW1,TANG
SW2,GIAM
A,CNT

A @A+DPTR
P1LA

BEGIN

A,CNT
A#10,TROVE
CNT,#0

DELAY
BEGIN

CNT

A,CNT

A#235 TROVE
CNT,#0
TROVE

; cat nd1 dung R5 vao ngan xép

; cat nd1 dung R6 vao ngan xép
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PUSH 07 ; cat ndi dung R7 vao ngan xép
MOV R5,#2
LAP1:
MOV RG6,#235
LAP:
MOV R7,#235
DINZ R7,$ ; U X: DINZ R7,X
DIJNZ R6, LAP
DINZ R5,LAP1
POP 07 : 1ay lai gid tri cii ciia R7 trong ngan xép
POP 06 : 14y lai gia tri cii ctia R6 trong ngan xép
POP 05 : 1ay lai gia trj cii cua RS trong ngan xép
RET : két thuc chuwong trinh con.
MA _7S: DB  3FH,06H,5BH,4FH,66H,6DH,7DH,07H,7FH,6FH
END
BAI 3. PIEU KHIEN MA TRAN LED
I. MUC PiCH

- Hiéu 6 hon tap 1énh cta vi diéu khién MCS-51.

- Biét cach viét cac chuong trinh diéu khién LED ma trin & cac ché do khac
nhau.

- Hiéu dugc so d6 va nguyén 1y hoat dong cta khéi LED ma tran trén mé hinh
thi nghiém.

- Hiéu duoc nguyén 1y diéu khién LED ma tran & cac ché do khac nhau.

- Biét cach viét cac chuong trinh quang bao dé hién thi cac thong tin duoc yéu
cau (thong tin dang tinh va dang dong).

1. NOI DUNG THUC HANH

Ma tran LED bao gdm nhiéu LED cing ndm trong mot vo chia thanh nhiéu cot
va hang, mdi giao diém giita hang va cot co thé ¢c6 1 LED (ma tran LED mot
mau) hay nhiéu LED (2 LED tai mot vi tri tao thanh ma tran LED 3 mau). bé

LED tai mot vi tri ndo d6 sang thi phai cip hiéu dién thé duong giira Anode va
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Cathode. Trén co s& cau trac nhu vay, ta c6 thé mo rong hang va cot cia ma tran

LED d¢é tao thanh cc bang quang béo.

1. N6i mach thi nghiém
Chuong trinh 3.1  Viét chuong trinh diéu khién hién thi chit A mau d6 trén

LED ma tran

3B 2kpRERblE
-Q -~ Sl al il

R

53823353

e

3
3
slsi=sts

e
I E e E3 0 ) B B B yd‘-‘l

Rt RIS T

lJal:l:H:l:L

|
Yeevervree

2. Viét chuong trinh diéu khién
ORG  OOH

MAIN:
MOV  P2#07H ;XUAT MA HIEN THI RA HANG
MOV  P1#01H ;XUAT MA QUETRACOT 1
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LCALL DELAYLED
MOV  P1#00H ;CHONG LEM

MOV  P2#0DBH ;XUAT MA HIEN THI RA HANG
MOV  P1#02H ;XUAT MA QUET RA COT 2
LCALL DELAYLED

MOV  P1#00H ;CHONG LEM

MOV  P2#0DDH ;XUAT MA HIEN THI RA HANG
MOV  P1#04H ;XUAT MA QUET RA COT 3
LCALL DELAYLED

MOV P1#00H ;CHONG LEM

MOV  P2#0DBH ;XUAT MA HIEN THI RA HANG
MOV  P1#08H ;XUAT MA QUET RA COT 4
LCALL DELAYLED

MOV P1#00H ;CHONG LEM

MOV  P2#07H ;XUAT MA HIEN THI RA HANG
MOV  P1#10H ;XUAT MA QUET RA COT 5
LCALL DELAYLED

MOV  P1#00H ;CHONG LEM

MOV  P2#0FFH ;XUAT MA HIEN THI RA HANG
MOV  P1#20H ;XUAT MA QUET RA COT 6
LCALL DELAYLED

MOV  P1#00H ;CHONG LEM

MOV  P2#0FFH ;XUAT MA HIEN THI RA HANG
MOV  P1#40H ;XUAT MA QUET RACOT 7
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LCALL DELAYLED
MOV  P1#00H ;CHONG LEM

MOV  P2#0FFH ;XUAT MA HIEN THI RA HANG
MOV  P1#80H ;XUAT MA QUET RACOT 8
LCALL DELAYLED

MOV  P1#00H ;CHONG LEM

LIMP  MAIN
DELAYLED: ;CHUONG TRINH CON TAO THOI GIAN TRE 2.5MS
PUSH OOH
PUSH 01H
MOV  R14#5
DEL:
MOV  RO,#230
DINZ RO0,$
DINZ R1DEL
POP 01H
POP 00H
RET
END

Chuong trinh 3.2: Chuong trinh diéu khién hién thi 1an luot cac chit A, B,

C, a, b, c mau do6 trén LED ma tran.

BATDAU:

MOV DPTR#MALED

MAIN: MOV RO,#30

LAP: MOV R1#0
MOV R2#07FH

LAP1: MOV AR2
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RL A
MOV R2,A
MOV P3,A
MOV AR1
MOVC A, @A+DPTR
CLRP1.0
MOV P2,A
CALL DELAY
INC R1
CINE R2#07FH,LAP1
DJNZ RO,LAP
INC DPTR
MOV R3,DPL
CJINE R3,#48,MAIN
JMP BATDAU
DELAY:
MOV R4,#8
N1:MOV R5,#8
N2:MOV R6,#4
N3:DJNZ R6,N3
DJNZ R5,N2
DIJNZ R4,N1

RET
CODEDISP:
DB 07/H,0DBH,0DDH,0DBH,07H,0FFH,0FFH,0FFH ;CHU A
DB 01H,6DH,6DH,6DH,93H,0FFH,0FFH,0FFH ;CHU B
DB 83H,7DH,7DH,7DH,0BBH,0FFH,0FFH,O0FFH  ;CHU C
DB 0BFH,57H,57H,57H,0FH,0FFH,0FFH,0FFH ;CHU a
DB 01H,6FH,77H,77H,8FH,0FFH,0FFH,0FFH ;CHU b



92

DB 8FH,77H,77H,77H,0BFH,0FFH,0FFH,0FFH :.CHU ¢
END
Chuong trinh 3.3 Viét chuong trinh cho chudi ‘CAO DANG NGHE
CONG NGHIEP HAI PHONG’ di chuyén tir trai sang phai trén 2 ma tran Led

3E| 2klspkbble| 3E| skEpilopE

Iglu zE3309z8 Iglu z53399z%8

sf8d88aid w83d28aid

u1 ZRiEERBRER IRERR[FREE

""""""

Flg EI

muuuuuug
bb» W

;
g
|
i

ORG 000H

BATDAU:

MOV DPTR#MALED
MAIN:

MOV R7,#30

LAP:

MOV RO,#8

MOV R6,#0

MOV R5,#07FH

MAINZ1:
MOV AR5
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RL A

MOV R5,A

MOV P1A

MOV A,RO

MOVC A, @A+DPTR
CLRP3.0

SETB P3.1

MOV P2,A

INC RO

ACALL DELAY
CJINE R5,#07FH,MAIN1

MAIN2:

MOV AR5

RL A

MOV R5,A

MOV P1A

MOV AR6

MOVC A, @A+DPTR
CLR P3.1

SETB P3.0

MOV P2,A

INC R6

ACALL DELAY
CJNE R5,#07FH,MAIN2

DINZ R7,LAP
INC DPTR
MOV R4,DPL
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CJINE R4,#142 MAIN
SIMP BATDAU

DELAY:

MOV R1,#8

N1:MOV R2#8

N2:MOV R3#4

N3:DJNZ R3,N3
DINZ R2,N2
DIJNZ R1,N1

RET

ORG 0800H
MALED:

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

OH,0H,0H,0H,0H,0H,0H,0H
OH,7CH,82H,82H,44H,0H,0H,0F8H
0CH,0AH,0CH,0F8H,0H,0H,7CH,82H
82H,82H,7CH,0H,0H,0H,0H,0H
10H,0FEH,92H,82H,7CH,0H,0F8H,0CH
0AH,0CH,0F8H,0H,0FEH,4H,8H,10H
OFEH,0H,7CH,82H,0A2H,0E2H,20H,0H
1H,0FBH,0F7H,0EFH,1H,0FFH,83H,7DH
/DH,5DH,9BH,0DFH,0FFH,1H,0EFH,0EFH
7DH,5DH,9BH,0DFH,0FFH,1H,0EFH,0EFH
OEFH,1H,0FFH,1H,6DH,6DH,6DH,0FFH
83H,7DH,7DH,7DH,0BBH,0FFH,83H,7DH
/DH,7DH,83H,0FFH,1H,0FrBH,0F7H,0EFH
1H,0FFH,83H,7DH,7DH,5DH,9BH,0DFH
1H,0FBH,0F/H,0EFH,1H,0FFH,83H,7DH
7DH,5DH,9BH,0DFH,0FFH,1H,0FFH,1H
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DB 6DH,6DH,7DH,0FFH,1H,0EDH,0EDH,0F3H

DB OFFH,1H,0F7H,0F7H,1H,0FFH,7H,0F3H

DB  OF5H,0F3H,7H,0FFH,1H,0FFH,1H,0EDH

DB  OEDH,0F3H,0FFH,1H,0EFH,0EFH,1H,0FFH

DB 83H,7DH,7DH,0FDH,83H,0FFH,1H,0FBH

BAI 4. PONG CO BUOC

|. MUC TIEU

- Hiéu rd hon vé tap l1énh cua vi diéu khién MCS-51.

- Biét cach viét cac chuong trinh diéu khién dong co budc quay thuin/ngugc,
quaylién tuc/tirng budc, ....

-Hiéu duogc so d6 va nguyén 1y hoat dong cta khéi dong co bude trén mo hinh
thi nghiém.

- Hiéu dugc nguyén 1y hoat dong va nguyén 1y diéu khién dong co budc.

- Biét cach viét cac chuong trinh tng dung diéu khién dong co budc hoat dong
theo cac ché do khac nhau.

II. NOI DUNG THUC HANH

1. Lip mach thi nghiém

Chuong trinh 4.1 Viét chuong trinh diéu khién dong co quay thuan mdi 1an mot
budc véi toe d6 50vong/phut (gia st dong co c¢d goc quay 1a 7.20/budc).

Goc quay 7.20/budc — 1 vong quay can 3600/7.20 = 50 budc — 50 vong quay
can thuc hién 2300 budc. Toc d6 50 vong / phiut — 1 phat (60s) thuc hién 2300
budc — mdi bude can 60/2300 = 0.024s = 24,,000 ps.

Thu tu kich xung nhu bang sau

Ngurgre Thuiin
1 2 3 4 1 2 3 4
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el e [ B ]
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S| D -] S| =
C.'}.i}CJ—C}
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2. Viét chuong trinh diéu khién

main:

MOV RO,#0

MOV DPTR #thuanlbuoc
begin:

MOV A RO

MOVC A, @A+DPTR
MOV P2,A

CALL Delay

INC RO

CINE RO,#4,begin

SIMP main

Delay:

MOV TMOD,#01h

MOV THO,#HIGH(-24000)
MOV TLO,#LOW(-24000)
SETB TRO

JNB TF0,$

CLR TFO




CLR TRO

RET

thuanlbuoc: DB 08h,04h,02h,01h

END
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Chuong trinh 4.2 Diéu khién dong co budc quay tuan, ngugc, dimg.

Chuong trinh:

thuan bit
nghich
stop hit

org 00h

main:

x1:

X2:

mov r0,#0

jb thuan,x1
mov r0,#1

jb nghich,x2
mov r0,#2

jb stop,x3
mov r0,#0

pl.0
bit
pl.4

pl.2

Z3
|1 11 A
33“ b Loy FO.0/400 %
<TPEXT POL1ADT [0
— ! e P0 2/802 (2L
CQ CRYSTAL XTALZ PO3MAD3E ?
1 | STEXTH | FO.4/ADS [—=
1l PO.S/ADS [
PO.GIADE [—=
3h 2 Rst PO7ADT =22
=TEXT. | 4
P20/ g; ' S
F2.1/40 ——|23 | O
2 | rome e =
% ALE P2.4(A12 % =R
2 JEa F25iA13 [
4 P2AiA1 [
g 10uF/E0Y P2.7ia15
ZTEXT —l g 7 -
= AR B———— |21 P3O/RXD =
& 5 P11 FEATAD [—=
o———=— P12 P3.2/NTO [—%
NEHICH aelie
o g— P13 P3.3NT1 %
——Fi4 P3.4T0 [
ATor S— P1.5 P3.5/T1 %
£ P18 P3.6AF [~
[] R2 — e i F37iRD
10k T
STERTS A;Eich
= B



X3:

X4:

x5:

X6:

cjne r0,#0,x4

jmp main

cjne r0,#1,x5
call quaythuan

jmp main

cjne r0,#2,x6
call quaynghich

jmp main

quaythuan:

mov p2,#11111110b
call delayms
mov p2,#11111101b
call delayms
mov p2,#11111011b
call delayms
mov p2,#11110111b
call delayms

ret

quaynghich:

mov p2,#11110111b
call delayms
mov p2,#11111011b
call delayms
mov p2,#11111101b
call delayms
mov p2,#11111110b

call delayms
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ret
delayms:
mov 70h,#235
dl:  mov 71h#235
djnz 71h,$
djnz 70h,dl

ret

end

BAI 5: CONG NOI TIEP
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Ma bai: MD 23-05
Muc tiéu:

- Biét duogc dac diém cac thanh ghi ctia cong ndi tlep
- Hiéu duoc ciu tao va cac che do lam viéc cua cong ndi tiép
- Biét cach khoi tao cong ndi t1ep
- Biét cach thu, phat dit liéu nbi tiép
Noi dung chinh:

1. Khai quat chung

Muc tiéu:

- Hiéu dwoc chirc ndng ciia cong noi tiép
- Biét dwoc hoat dong ciia cong néi tiép

Cong ndi tiép tich hop trong ho 8051 c6 vai ché do hoat dong trong mot
pham vi tan s6 rong, chirc niang co ban cia cong ndi tiép 1a bién d6i tin hicu xuat
tir song song sang ndi tiép va tin hiéu nhap tir ni tiép sang song song.

Thiét bi ngoai vi giao tiép vdi port ndi tiép qua cac chan TXD va RXD, céc chan
nay la cac chan da churc nang cua port 3, bit P3.1 tai chan 11 (TXD) va P3.0 tai
chan 10 (RXD).

Pic diém cia port ndi tiép 1a truyén song cong toan phan (thu phat dong

tho1) va dac tinh dém dir liéu cho phép luu gilt ky tor dd nhan trong by dém
trong khi nhan ky ty the hai, néu CPU doc ky tu th® nhét trudc khi hoan tat
viéc nhan ky ty thir hai thi dit iéu cling khong bi mat.
C6 2 thanh ghi dic biét phuc vu cho cong nbi tiép d6 1a ghanh ghi dém SBUF
va thanh ghi diéu khién SCON, bd dém port ndi tiép cé dia chi 1a 99H thuc chat
gém cO 2 bo dém. Ghi vao bd dém tuc 1a nap dir licu dé xuét ra ngoai va doc bd
dém tirc 1a nhan dit lidu tir ngoai vao trong bo dém.

Thanh ghi diéu khién SCON c6 dia chi 1a 98H duogc dinh dia chi theo bit
bao gém cac bit trang thai va cac bit diéu khién. Cac bit diéu khién s& xac lap
ché d6 1am viéc ctia port ndi tiép con céc bit trang thai cho biét sy két thuc cua
viéc xuét va nhap moét ky tu, cac bit trang thai cé thé duoc kiém tra b.'?lng phﬁn
mém hoic c6 thé dugc lap trinh dé tao ra mét ngat.

Tan s0 hoat dong ctia cong ndi ti€ép con goi 1a toc d§ baud (tao ra tir dao
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dong trén chip 8051) c¢6 thé duge c¢d dinh hoic thay d6i. Néu mot tbe do baud
thay dbi dugc sir dung thi timer 1 s& cung cip xung dong hd téc d6 baud va
phai duoc lap trinh thich hop. (Timer 2 trong 8023 va 8052 c6 thé duoc
lap trinh dé cung cdp xung dong hd téc do baud.)
2. Cac thanh ghi ciia cdng noi tiép
Muc tiéu:
- Hiéu dwoc cdu tao va hoat déng cdc thanh ghi cong néi tiép
- Biét dwgc chire ndng cia cdc thanh ghi trong qud trinh truyén va nhdn dir liéu
qua cong noi tiép
2.1. Thanh ghi dém cong noi tiép (SBUF)

B6 dém sbuf trén thyuc té gém 2 bo dém. Vi¢c ghi 1én sbuf s€ nap dir licu
dé phat, viéc doc dit liéu tir sbuf s& truy xuat dir liéu da nhan duogc. Piéu nay
nghia la c6 hai thanh ghi riéng biét: thanh ghi phat (chi ghi) va thanh ghi thu (chi

doc). Hinh v€ sau day mo ta cAu tao va hoat dong cua bo dém SBUF.
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TxD RxD
(P3.1) (P3.0)

A

Thanh ghi dém D Thanh ghi dich
»|  phatdili¢u
CL
Xung Clk
at dir 1ié Xung CIlk
phat dir licu 0 o | Thanh ghi dem
li &y nhan dir liéu
> Bus dif liéu bén trong 8951 <

Hinh 23-05-1 C4u tao va hoat dong cta bo dém SBUF
2.2. Thanh ghi diéu khién cong néi tiép (SCON)
Céac hoat dong ciia port ndi tiép diéu dugc khai bao trong thanh ghi
SCON. Thanh ghi nay dugc mo ta nhu sau:

BIT Ky hi¢u |Diachi | Mo ta

SCON.7 | SMO 9FH Bit 0 cho ché d6 port ndi tiép
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SCON.6 |SM1 9EH Bit 1 cho ché do port noi tiép

SCON.5 | SM2 9DH Bit 2 cho ché d6 port ndi tiép. Bit nay
cho phép truyén thong da xur 1y & ché
do 2 va 3. Bit RI sé khong duogc tich

cuc néu bit thir 9 nhan duoc 14 0

SCON.4 | REN 9CH Cho phép thu. Bit nay phai duoc set
dé nhén cac ky tu
SCON.3 | TB8 9BH Bit phat thir 8. Bit phat trong ché do 2

va 3; tac dong bd1 phan mém.

SCON.2 | RB8 9AH Bit thu thu 8.

SCON.1 | TI 98H Co ngat phat. Co nay duoc set ngay
khi phat xong 1 ky tu.

SCON.0 |RI 98H Co ngat thu. Co nay duoc set ngay
khi thu xong 1 ky tu.

3. Khéi dong va truy xuat cac thanh ghi

Muc tiéu:

- Biét cach khdi dong cdc thanh ghi

- Biét cdch truy xudt cdc thanh ghi

3.1. Cho phép thu, phat dir li¢u

Trong thanh ghi SCON, bit-REN =1 dé cho phép thu dir liéu. Lénh nay duoc

thuc thi & dau chuong trinh.
setb ren
hoac:
mov  scon#Xxx1xxxxb

Trong thanh ghi SCON, bit-TI =1 d cho phép port ndi tiép sin sang phat dit

ligu. Lénh nay dugc thuc thi & dau chuong trinh.
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setb TI

3.2. Bit dir liéu thir 9

Trong qua trinh phat dit liéu, bit thir 9 dung dé truyén bit kiém tra chan 1é.
Trong truyén thong da xu 1y, bit dir liéu thir 9 dung dé truyén bit '1' hodc bit '0'
dé phan biét byte dinh dia chi va byte dit li¢u. Khi phat, bit thtr 9 dugc dua vao
TB8 va khi thu, bit nay dugc nhéan vé RBS. Bit nay con chua bit 'STOP' khi

truyén dit liéu & ché do 8 bit.

3.3. Thém bit chiin 1¢
Bit P trong thanh ghi PSW dung d¢ thiét lap kiém tra chin cho dir liéu 8
bit chira trong thanh ghi A.

Vi du. Néu viéc truyén théng yéu cau 8 bit dit liéu cong vi mot bit kiém tra
chén, cac 1énh sau dugc dung dé phat di 8 bit va bit kiém tra chin chira trong bit

thir 9:
Mov c,p
Mov th8,c
Mov sbuf,a

3.4. Céc co ngit
TI va RI 12 hai c& ngit phat, thu chta trong thanh ghi SCON. Hai co nay

dugc set 1én 1 va xo4 bang phan mém.
Doan 1€nh cho doc médt ky tu:
Wait:
Jnb  R1,$ ;khi RI="1'bé dém hoan tit vigc nhin dir ligu
Clr Rl  ;xod co RI cho viéc nhén lin sau
Mov a,sbuf;doc die liéu vé thanh ghi A
Doan 1énh cho phat mdt ky tu:

Wait:
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Jnb  RLS$ ;khi TRI="1'b$ dém hoan tit viéc phdt div liéu
Clr Rl  ;xod co TI cho vigc phdt lan sau
Mov a,sbuf; dwa div liéu vao thanh ghi dém Sbuf
4. Toc dd baud
Muc tiéu:

- Biét duoc cdc loai toc do baud

- Biét Cach tinh téc do baud

Mode 0
On-chip o 12 »| Baud rate
oscillator Mode 0
» 64
On-chip .\S.MOD =0 Buad rate
Oscillator ————* eSMoD=1 | Clock
» 23
Mode 2
> 23
Timer 1 .\S.MOD =0 Buad rate
- 5 h >
overtlow ® SMOD = 1 clock
» 116

Hinh 23-05-2 Tao xung baud cho cong nbi tiép
Téc d6 baud cd dinh.
Trong ché do 0, téc d6 baud ludn béng tan s cua mach dao dong chia cho

12. Néu thach anh 12MHz thi téc d6 baud 1a 1IMHz

Trong ché d6 2, khi reset hé théng, tbc do baud s& b?mg dao dong trén
chip chia cho 64. Khi bit SMOD = 1 (trong thanh ghi PCON) s& lam cho toc d6
Baud tiang 1én gap doi.

Téc d) baud thay doi.
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Trong ché d6 truyén nbi tiép co téc do baud thay doi, ta thudng diung

timer 1 ché d6 2 (ché do tu dong nap lai) va cai dat gia tri tu nap lai vao THI.

Tdc d6 baud 1a tan sb xung clock tao ra dé dich bit va trong moi lan tran
cua bo dinh thoi (t), né tu tao ra mdt xung clock. Tan sb nay qua bd chia 23
(hoic 16 néu SMOD=1)
5. Cac ché dd lam viéc ciia cong ndi tiép
Muc tiéu:
- Hiéu dwoc nguyén Iy hoat dong cdc ché dé lam viéc ciia cong néi tiép
- Uhg dung dwoc cdc ché dé hoat dong dé viet chuong trinh diéu khién

Pé chon ché do cho port ndi tiép ta khai bao ‘0” hodc ‘1” vao hai bit SMO
va SML1 trong thnah ghi SCON.

SMO | SM1 | Ché d6 | M6 ta Té6c d6 baud

0 0 0 Thanh ghi dich | C6 dinh (tan so dao dong /12)

0 1 1 UART 8 bit Thay doi (thiét 1ap bai bd dinh
thoi)

1 0 2 UART 9 bit Co dinh (tan s6 dao dong /12)
hoac /64

1 1 3 UART 9bit | Thay d6i (thiét 1ap boi bo dinh
thoi)

5.1. Ché @9 0_ Thanh ghi dich 8 bit

Ché do 0 dit port ndi tiép vao ché do thanh ghi dich 8 bit. Dit liéu thu va
phat thong qua chan RxD va chan TxD sé& xuét xung Clock dich bit. Khi phat va
thu dir liéu 8 bit, bit c6 trong sb thap ngat duoc phat di trude. Thuat ngit “RxD”
va “TxD” khong ding trong truong hop ndy vi chan RxD dung thu va phat dit

lidu con chan TxD dung lam chan xuat xung clock dich bit.

Viéc phat dir liéu duogc thuc hién béng mot 1énh ghi dir liéu vao SBUF.
Viéc thu dir liéu duoc khoi dong khi bit REN=1 va c& RI=0 d¢ bit dau nhan
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xung clock thu dit lidu. O ché d6 0 con thich hop cho viéc md rong thém cac ngd

ra cho port ndi tiép.

5.2. Ché @9 1_UART 8 bit toc dd baud thay doi

UART (Universal asynchronous receiver transmitter thu phat khong dong
bd) 1a mot bo thu phat dir liu voi mdi ky tu dir liéu duge kém bdi mot bit
Start(0) ¢ dau va mot bit Stop(1) & cudi cung. Néu trong truong hop cé kiém tra

chén 1¢, bit chin (18) duoc di kém triroc bit Stop.

Vay trong ché do 1 co tat ca 10 bit dugc truyén di (1 bit Start=0, 8 bit dir
liéu va 1 bit Stop=1). Khi thu bit thir 8 chtra trong RB8. Vi 8951, toc d6 baud
duoc thiét lap boi tbc do tran cua timerl con & 8952 tdc do tran duoc thiét boi

timer]1 hodc 2 hoac ca 2.

5.3. Ché @6 2_ UART 9 bit téc dd baud c6 dinh

Trong ché o nay co tat ca 11 bit dugc thu hodc phat (bit Start, 8 bit data,
bit 9, Stop). Khi phat bit thit 9 chira trong TB8 va khi thu bit thir 9 chura trong
RB8. Téc do baud cd dinh bang 1/23 hodc 1/64 dao dong trén chip.

5.4. Ché @0 3_UART 9 bit téc dd baud thay doi

Trong ché do nay co tat ca 11 bit dugc thu hodc phat (bit Start, 8 bit data,
bit 9, Stop). Khi phat bit thir 9 chira trong TB8 va khi thu bit thir 9 chira trong
RB8. Téc d6 baud thay d6i bang bo dinh thoi.
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THUC HANH
I. MUC TIEU
- Hiéu cac ché do lam viéc clia cong nbi tiép
- Hiéu cong dung ctia cong nbi tiép
- Lap trinh cho cbng ndi tiép 1am viéc ¢ cac ché do khac nhau
II. NOI DUNG THi NGHIEM
1. Lap mach thi nghiém
Viét chuwong trinh khoi dong cong nbi tiép ¢ ché 46 UART 8 bit véi toe do
truyén 4800 bps. Viét ISR cho cong ndi tiép theo yéu cau: truyén tuan tu cac ky
tu tir ‘A’ dén ‘Z’ ra cong nbi tiép dong thoi mdi 1an co ky tu dén cong nbi tiép

thi nhan vé va xuét ky tu nhan ra PO (gia st tan s thach anh 13 11.0592 MHz).

C1
m ||
i LT e
33 19 =39
CLANS b XTALY PO.0JADD o
TeAT Al PO1/AD1 25
—— CRYSTAL = PO.2/AD2 [
c2 TEXE HTALZ PO3/ADS [or
a || l PO.4/AD4 S
1] FO.5/ADS (-0
= o PO.G/ADG (-
£ TPF::T RST PO.7/ADT 5
A P2.0/88 %
P2.1/%8 =
g hom P2EAID |
| PSEN P23/AN [
4 5ym] ALE P2 4/A12 26 .
AL ER P2SIAIS (S22 RXD
8 P26iAI4 [
qo £ (03 P2.7IAIS = THD
).
& == 1ou e k! P3.0imxD (=10 B lrrs
2 m| <TET B P3AMKD | -
ml Rl P3.2/INTD ot — T8
] P13 P3.3/INT1 =g
u —sa] P14 P340 1o
=] u] P15 P3.5/T1 S5
Sn| P16 P3.6/ALR =5
10k ¢ =Pz P3.7/R0 |+
ATE

2. Viét chuong trinh diéu khién

ORG 0000h

LIJMP main

ORG 0023h ; Pia chi ISR cta cong nbi tiép
LIMP Serial ISR

Main:

MOV TMOD #20h

MOV TH1,#(-6)
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MOV TL1,#(-6) ; Toc d6 4800 bps

SETB TR1

MOV R7#A’ ; Ky tu truyén dau tién

MOV IE,.#90h ; Cho phép ngit tai cong ndi tiép
SETB TI  ;Cho phép truyén

SIMP $

Serial_ISR:

JNB RI,Transmit ; Néu khong phai ngit do nhan
: ky tu thi truyén

CLRRI

MOV A,SBUF ; Nhan ky tu

MOV PO,A  ; Xuatra Port 0

SIMP exitSerial

Transmit: : Truyén ky tu

CLRTI

MOV AR7

MOV SBUF,A  : Truyén ky tu

INC R7 : Qua ky tu ké

CINE R7,#Z’+1 exitSerial ; Néu chua truyén’Z’ thi
: tiép tuc truyén, nguoc lai thi

MOV R7#A’  ; bat dau truyén tir ky tu ‘A’

exitSerial:

RETI

END
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BAI 6: NGAT
Ma bai: MP 23-06
Muc tiéu:
- Hiéu duoc t;ic dung thu:c té ctia mot hé thél}g su dung ngét
- Biét duoc t6 chirc ngat va cac thanh ghi ngat

- Biét cach thiét ké mot chuong trinh sir dung ngat
Noi dung chinh:

1. Mé dau
Muc tiéu:
- Hiéu dwoc ngit la gi

- Biét so sanh mot chwong trinh sir dung ngdt va mét chieong trinh khéng sir

dung ngat.

Ngat 1a sy xuat hién ctia mot didu kién, mot su kién lam tam ding
chuong trinh trong khi diéu kién ndy duoc phuc vu béi mot chwong trinh
khéc. Ngiat c6 mot vai tro quan trong trong thiét ké va thuc hién céc ang
dung ctia vi diéu khién. Chang cho phép hé thong dap tng khong dong bo véi
mot su Kién va xur ly su kién trong khi mot chuong trinh khac dang hoat dong.
Mot hé thdng duoc diéu khién bang ngit tao mot ao gidc thuc hién dong thoi
nhiéu c6ng viéc cuing mot ltc. D nhién, tai mot thoi diém CPU khong thé thuc
hién nhiéu hon mét 1énh nhung nd c6 thé tam duing chuong trinh dé thuc hién
mot chuong trinh khac va sau do tro lai chuong trinh dau tién. Diém khac la
trong mot hé thong diéu khién bang ngit, cac ngat khdng xay ra nhu 1a két qua
cia mot Iénh (nhu 1énh goi chuong trinh con) ma la dap ang véi mét su kién
xay ra mot cach khong dong bd véi chuong trinh chinh c6 nghia 1a khong biét
trude chuong trinh chinh s& bi ngat Ic no.

Chuong trinh xu ly ngit duwoc goi 1 chuong trinh phuc vu ngit
(Interrupt service routine) viét tit 12 ISR hay quan ly ngat. ISR hoat dong dé
dap tng mot ngat va thuong thuc hién mot thao tac vao hodc ra dén mot thiét

bi. Khi xay ra mot ngat thi chuong trinh chinh tam thoi dung lai va ré nhanh
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dén ISR. ISR thyuc hi¢n c4c thao tac can thiét va két thdc voi 1énh trer vé tir
ngat va chuong trinh chinh lai tiép tuc tir noi tam dung. Nhu vay c6 thé noi
chuong trinh chinh hoat dong & mic co s& va cac ISR hoat dong & muc ngat
cling ¢4 ding céc thuat ngir: “phia trudge” (foreground) dé chi mic co so va
“phia sau” (backgrround) dé chi muc ngit.

Mot vi du dién hinh vé ngat trong tng dung vé 10 vi séng: Chuong trinh
chinh diéu khién phan tir tao ning luong vi sdng dé nau an, nhung trong khi
dang ndu hé thdng can phai dap tng viéc nhip bang tay trén cira 10 vi du ting
hodc gidm thoi gian ndu. Khi nguoi sir dung tha ndt nhan, mot ngat duoc tao ra
(c6 thé 1a mot tin hiéu chuyén tir mic cao xuéng muc thap) va chuong trinh
chinh bi dung lai, chuong trinh ISR hoat dong doc cac ma cua ban phim va
thay d6i qua trinh nau tuong (ng sau d6 chdm dit bang cach chuyén diéu khién
vé cho chuong trinh chinh, chuong trinh chinh lai tiép tuc tir noi bi ngat. Mot
diém quan trong trong vi du nay Ia viéc nhap bang tay xay ra mot cach khong
dong bod c6 nghia la khong biét trudc hodc khong duoc diéu khién bang phan

mém dang chay trong hé théng. D6 chinh 12 dic diém cia ngit.

/ vecto ngaf'lt

Co ngit xay ra Trinh phyc vu ngit

Chuong trinh hi¢n hanh

Céch nhin ngin gon ctia mot chuong trinh thyc thi khong c6 ngét

A A A

Cach nhin ngén gon cia mot chuong trinh thyc thi c6 ngat

T Bit dau trinh phuc vu ngat l Két thuc trinh phyc vu ngit

Hinh 23-06-1 Thuc hién chuwong trinh
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2. To chirc ngit

Muc tiéu:

- Hiéu dwoc cdu tao cdc thanh ghi cia ngdt

- Biét dwoc chudi vong hoat déng ciia cdc ngadt

- Biét dwoc dia chi cdc thanh ghi ngit

- Ung dung cdc thanh ghi dé viét chwong trinh diéu khién

2.1. Thanh ghi cho phép va khéng cho phép ngit

M&i ngudn ngit dugce cho phép hodc khong cho phép théng qua thanh ghi chirc
nang dac biét co cac bit dugce dia chi hoa IE (Interrupt Enable) tai dia chi 0A8H.

Mo ta
Bit Symbol | Address
(1: cho phép, 0: khdng cho phép)

IE.7 EA AFH Cho phép, khong cho phép toan cuc
IE.6 - AEH Khong xéc dinh

IE.5 ET2 ADH Cho phép ngat do timer 2(co & 8952)
IE.4 ES ACH Cho phép ngat ndi tiép

IE.3 ET1 ABH Cho phép ngat do timerl

IE.2 EX1 AAH Cho phép ngat do bén ngoai (INT 1)

IE.1 ETO A9H Cho phép ngat do timer0

IE.O EXO A8H Cho phép ngat do bén ngoai (INT 0)

2.2. Thanh ghi vu tién ngat

Khi ¢6 nhiéu ngét dugc cho phép, mot trong s6 céc ngét duoc chon uu
tién cao hon. Néu mot ngét duoc chon uu tién nd s€ lam cho ngét khac dang
thyuc thi s€ tam durng cho dén khi trinh phuc vu ngﬁt wu tién két thuc . Trong mot
tinh hudng khéc, khi hai ngét xdy ra cung lic, ngat nao c6 mirc vu tién cao hon
s& lam trude. O vi diéu khién 89xxx, mot chuong trinh ¢6 sir dung ngat dugc
chia lam 3 mirc: mirc nén (thuong cho chuong trinh chinh), mic ngit va wu tién

ngat va chi c6 mot ngat dugc uvu ti€n cao nhat néu c¢6 nhiéu ngat dugc cho phép.
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Mobi mot nguyén nhan ngit riéng ré& dugc 13p trinh dé c6 mdt trong hai mirc wu

tién thong qua thanh ghi chirc nang dat biét IP (interrupt priority).

Symbo Description
Bit Bit Address

I (1: wu tién, 0: khong wu tién)
IP.7 - - Khong st dung
IP.6 - - Khong st dung
IP.5 ET2 | ADH Ul tién do ngit do bd dinh thoi 2
IP.4 ES ACH U tién do ngat do port ndi tiép
IP.3 ET1 ABH Uu tién do ngét do bo dinh thoi 1

Ul tién do ngit do bén ngoai (INT
1)

IP.2 EX1 AAH

IP.1 ETO A9H Ut tién do ngat do bo dinh thoi 0

Ul tién do ngat do bén ngoai (INT
0)

IP.0 EXO A8H

2.3. Chudi Pooling

Néu nhu c6 nhiéu ngat cing xuat hién dong thoi, chudi vong s& xac dinh
ngat nao thuc hién trude. Chudi vong nay la: Ngat ngoai 0, ngat do bo dinh thoi
0, ngat ngoai 1, ngat do bo dinh thdi 1, ngat do port ndi tiép, ngat do bo dinh
thoi 2.
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fu tién cao
e -,
INTO N
— .—-""L IED o o—ata fo - v
_t ! w » - ]
! Uu tién thap
TFO [ - >
- .—.—"Ir - .
INT1 L‘[ ! . ,
— IE1 e b
L T b
TF1 B . > Chudi
' o I o pooling
Ri — | -
] \ HR) -~ _JI__.. L L
Ti f"-'__-_----- : B T >
TF2 — -
—,; __H:' '_1:-"_"]:-—-'—— .- " " N
EXF2 | - L
Cho phépriéng --------2 '
Cho phép toan cuc ----- !
Hinh 23-06-2 Cau trac ngat 8051
2.4. Vector ngat

Khi c6 sy kién ngit (Co ngat) xuat hién, chuong trinh ngét bat dau mot

dia chi c6 dinh — goi 1a vecto ngat.

Interrupt | Flag Interrupt Vector

System Reset RST 0000h

External 0 IEO 0003H
Timer 0 TFO 000BH
External 1 IE1 0013H
Timer 1 TF1 001BH
Serial Port RI, Tl 0023H
Timer2 TF2 & EXF2 | 002BH

(vdk 8952)
3. Thiét ké ngit

Muc tiéu:Viét chwong trinh sir dung ngadt

Duya vao kich thudc ciia chuong trinh, ta c6 2 mau thiét ké nhu sau:
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Mau thiét ké trinh phuc vu ngit cé kich thuéc nhé
Org 0000h
Ljmp main ; Nhdy qua khéi dogn cdc vecto ngit
Org 00xxh

ISR_xx: - Trinh phuc vu ngit

Reti
Org 0030h

Main:

End
Mau thiét ké trinh phuc vu ngit cé kich thuéce lom
Org 0000h
Ljmp main ; Nhdy qua khéi doan cdc vecto ngit
Org 00xxh
Ljmp ISR_xx ;viing khai bdo cdc vecto ngit va

;ding | énh nhdy dén trinh phuc vu ngit

Org 0030h

Main:

ISR_xx: ; Cdc trinh phuc vu ngit
Reti

End
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4. Ngat Timer

Muc tiéu:

- Hiéu dwoc hoat dong cua ngcft Timer

- Viét chwong trinh diéu khién sir dung cdc ngdt Timer

Cac ngét do cac by Timer xdy ra do su kién tran & cac Timer, khi do6 cac
co tran TFO hoac TF1 s€ duoc dat béng 1. Khi ISR dugc dap tng, cac co TFO
hoac TF1 sé tu dong dugc xo6a bdi phﬁn mém.

5. Ngit ngoai

Muc tiéu:

- Hiéu dwoc hoat dong ciia ngdt ngodi

- Viét chwong trinh diéu khién sir dung cdc ngidt ngodi

Céac ngat ngoai xay ra khi c6 mot mirc thap hodc canh xudng trén chan
/INTO hodc /INT1 ctia b vi diéu khién. Céc co tao ra cac ngat nay Ia bit 1E.0 va
IE.1 trong thanh ghi TCON, c& tao ra ngit bj x6a boi phan cimg khi CPU tro
dén ISR néu ngat 13 loai tic dong canh, con ddi véi ngat tic dong bang muc thi
ngudn tao ngat bén ngoai sé diéu khién muc cua cd ngit.

Viéc chon lua ngét tac dé& murc thép hodc tdc dong canh am duogc dugc
lap trinh théng qua bit 1TO va IT1 trong thanh ghi TCON. VD: Néu IT1 = 0 thi
ngat 1 ngoai dugc kich béi muc thap tai chan INT1 va néu IT1 = 1 thi ngat nay
duoc kich béng canh am. Trong ché o nay néu cac mau tai chan INT1 ¢ muc
cao trong mot chu ky va & muc thap trong cac chu ky ké tiép thi co IE1 trong
TCON duoc set va sau d6 cd ndy sé yéu cau mot ngat. Vi cac chan ngit ngoai
dugc 1dy mau mdi chu ky may mot 1an nén ngod vao nay phai dugc duy tri it nhat
trong 12 chu ky dao dong dé bao dam viéc 1dy mau 14 thich hop. Néu 12 loai tac
dong canh thi ngudn ngoai phai gilt & mirc cao it nhat mot chu ky va & mirc thap
it nhat mot chu ky hodc hon dé bao dam nhan ra duoc sy chuyén muc. 1E0 va
IE1 dugc xda tu dong khi CPU tré dén ngat. Néu ngit ngoai 1a loai tac dong
murc thi ngudn ngoai phai duy tri mirc tic dong cho dén khi ngit yéu cau thyuc su

dugc tao ra. Sau d6 phai tré vé mirc khong tac dong trude khi ISR hoan tat hoic
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trude khi mot ngat khac dugce tao ra. Thong thuong mot thao tac trong ISR 1am
cho ngudn tao ngit tra tin hiéu ngit tré vé trang thai khong tac dong.
6. Ngit cong noi tiép
Muc tiéu:
- Hiéu dwoc hoat dong ciia ngdt do cong noi tiép
- Viét chwong trinh diéu khién sir dung ngdt do cong néi tiép

Céc ngat cua cong ndi tiép xay ra khi mot trong hai c¢& ngit phat TI hodc
co ngit thu RI dugce set. Ngit phat xudt hién khi qua trinh phat cia ky tu
trudc d6 dugc viét vao SBUF hoan tit, mot ngat thu xuat hién khi mot ky tu
d3 duoc nhan day du va dang chd doc trong SBUF.

Cac ngat cong ndi tiép khac voi cac ngat cla timer, cd tao ra ngat cong
ndi tiép khong duoc xda bang phan cung khi CPU tro dén véc to ngit 1y do 13 ¢o
hai nguén tao ra mot ngat cong ndi tiép d6 1a TI hodc RI. Nguodn tao ra ngat phai
dugc xac dinh trong ISR va cd ngit dugce x6a bang phan mém. Tré lai véi cac
ngat timer, co ngat dugc x6a bang phan cung khi CPU tro dén ISR

THUC HANH VOI NGAT
I. MUC TIEU
- Hiéu 6 hon vé tap 1énh cua vi diéu khién MCS-51.
- Hiéu duoc hoat dong cua ngat (Interrupt) & cac ché do khac nhau.
- Hiéu duoc phuong phap 1ap trinh va diéu khién c6 str dung cac ngat.
II. NOI DUNG THI NGHIEM
1. Néi mach thi nghiém
Ngit do Timer
Chuong trinh 1 : Viét chuwong trinh tao séng vudng tan sb f = 5 KHz tai P1.0
dung ngét timer 1 (gia st tan s thach anh 13 12 MHz).
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C1
Il |
Amimps Ha i
i %1 18 XTAL1 PO.0/A00 (=22
PO.1ADA [=22
——— [CRYSTAL i PO.20AD2 =22
o) STEXT> XTAL2 PO.3/AD3
w35
5 il PO.4/AD4 [22
l PO.5IADS 22
PO.BIADS
o e 28] gsT PO.7/ADT (222
o= P2.01AS :g;
P2.1/A9 -—23
st Eoie P2.2/A10 =55
e P2.31A11 =22
el P2.4iA12 (=22
e e Y P2.5/A13 (o5
P2.8!A14'.—28
P2.7IA15
}
a;% P1.0 P3.0/RXD 12
2o ri P3.4/1xp =2t
=R P3.2/INTO -2
1Fi2 P3.3ANTY [
n P14 P3.4/T0 815
o P3.5iT1 2
T P16 P3.6N_lf_&'ﬁ
P17 P3.7/RD
ATB9C51
STEXT=

2. Viét chuong trinh diéu khién
ORG 0000h
LIJIMP main
ORG 001Bh

CPLP1.0 ;daobit

RETI : trd vé chuong trinh chinh tir ISR

Main:
MOV TMOD,#20h

MOV IE#88h ; C6 thé thay thé bang 2 1énh sau:

: SETB EA
: SETB ET1
MOV THL,#(-100)
MOV TL1,#(-100)
SETB TR1
SIMP $
END

o 0O W r
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Chuong trinh 2 : Viét chuong trinh tao xung vudng tan s6 f =10KHz tai
P1.0 dung ngit timer 0 va xung vudng tan sb f= 1 KHz tai P1.1 dung ngit timer
1.

raw Display |

C1
= s
a3 _L IL b XTAL1 P0.0/ADO

s30
TEAT= A1 POAADT (S
—— CRYSTAL . PO.2/4D2 855
c2 <TEXT» XTALZ PO.SIADG ok T
CmE I PO.4/D4 (oo ol
i Fo 608 |33 B ooy
- o 2% Ret PO.7IADT 22 AR -
58 o 21 (B
— 521
A P2.0k8 L2
# P2.140 (5o5 —
Cola P2.2iA10 (22
| PSEN P23 (23
1 a3 W] ALE P2 412 (GZ2
e =T P2.5/A13 o=
& = P2 6itd (20
['0 ok P2.7A15 }—
5 10u .——1—;:— P10 P3O (210
~ | <TEXT= 0—3. P14 P3.1/TXD 12
P12 P2.2INT0 1o
4 =l P13 P33T (o
L =0 P14 P3.4T0 w15
R1 7w P15 P3.8T1 W15
Ll Pis P3EMR (i
ok P17 P3.7RD
ZTEXT=
ATSIC5]
- KTEXT:

ORG 0000h

LIJMP main

ORG 000Bh

CPL P1.0

RETI

ORG 001Bh

MOV TH1,#HIGH(-500) : 2 byte
MOV TL1#LOW(-500) ;2 byte
CPLP1.1 ; 2 byte

RETI ; 1 byte

Main:

MOV TMOD,#12h

MOV IE,#8Ah

SETB TRO

SETB TR1

MOV TH1,#HIGH(-500)
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MOV TL1,#LOW(-500)

MOV THO,#(-50)

MOV TLO,#(-50)

SIMP $

END

Ngat ngoai

Chuong trinh 3:  Gia st chan INT1 duoc ndi dén cong tic binh thudong & mirc
cao. Mbi khi né xudng thip phai bat mot dén LED. Bén LED duoc ndi dén chan
P1.3 va binh thudng & ché do tat. Khi nd dugc bat 1én né phai sang vai phan

tram gidy. Chirng nao cong tic dugc an xudng thap dén LED phai sang lién tuc.

i
e ;
33p 19 30
2R 4 : XTAL1 PO.0/ADO
BIEAT ] X PO.1/ADT [—22
— — CRYSTAL PO.2/AD2 —2L
c2 <TEXT 18 1 xTAL2 PO.3/ADG (32
i PO.4/AD4 —32
| [ PO.S/ADS ?
PO.BIADE 22
@ 33p 2 1 RsT PO.7IADT [—22
1 KTEXT
== 21
E P2.0m8 21
Jiiy P2.1/%0 %
st P2.2/A10 =2
%— FSEN P2 37411 ——gg-
Al P2tz 22
<3231 1Ea P2.5/ATS 22
el P26iata 21
P2.7iA15 22
n Y 3 y
i == 104 e L P3.0MRXD 1D
<TE> —g— P1.1 P3.1/TXD % ST
—4— P1.2 P3.2/NTO —15
P1.3 P3.3/NT1 ®
S _1p1a P3.4m0 —2
5 lp1s P2.5m1 15 SW-SPDT-MOM
R1 o1 ;— P16 P3.BAIR (12 <TEXT:
10k L8 Hpi7 P3.7/RD |—-
STEXT> LED-BLUE i 5
STEXT> AT29CET
sTEXT>

LIMP MAIN : Nhay dén bang véc to ngat
; - - Chuong trinh con ISR cho ngét cing INT1 dé bat dén LED.
ORG 0013H : Trinh phuc vu ngét ISR cho INT]
SETB P13 ; Bat dén LED
MOV  R3,#235 ;
BACK: DINZ R3,BACK ; Gitr den LED sang mot luc
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CLR P13 : Tat dén LED
RETI : Tro vé tir ISR
- - Bt dau chuong trinh chinh Main.
ORG  30H
MAIN: MOV  IE, #10000100B ; Cho phép ngit dai
SIMP HERE : Cho ¢ day cho dén khi duoc ngat
END

Chuong trinh 4 Viét chuwong trinh sao cho mdi khi co6 muc logic 0 xuét

hién tai P3.2 (ngét ngoai 0) thi tao xung 1 KHz tai P1.0. Qua trinh tao xung chi

dimng khi c¢6 mirc logic 0 xuat hién tai P3.3 (ngit ngoai 1).

C1
[
! T M
L 19 byTaLt Po.07ADD 22
X 2
it ] FO.1iAD1 =55
—— CRYSTAL PO2/ADZ (ol
c2 <TE> 12| yraz PO.3/AD3 S0 i
P | l PO.4fAD4 = — A
l PO.5jADS (=2
o i PO6/ADG (22 B
£2 - RST PO.TIADT 5
— c
= =1
P2.0ise 2L
TN P20 |22l )
- i P2.20AI0 (25
= 0 PeEN P23iAl 2
4 S AE =
e PZSIAIS (20
& - P2.6iAl4 |2l
['0 = 0g P2.7IA1S ;2—3
o =7 10 — 1 —1oipio P3.0/RXD (10
= | <TET Sw] 1 FRLIMO oo g all
S P2 e e e
el PIMNTT IS o 8
o S 4 P3.4m0 (=14 ¢
=3 F P15 P3.5T1 S5
o P16 P3.6AR =17
10k P17 P3.7/RD | =
(S3E
AT33C51
= CTEXT>

ORG 0000h
LIJMP main

ORG 0003h : Dia chi ISR ngét ngoai 0
SETB TR1 ; Timer 1 chay
RETI

-
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ORG 0013h : Pia chi ISR ctia ngat ngoai 1
CLR TR1 : Cam timer 1
RETI

ORG 001Bh ; Pia chi ISR timer 1

MOV TH1,#HIGH(-500); Ché d6 16 bit nén mdi lan tran
MOV TL1,#LOW(-500); phai nap lai gia tri

CPL P1.0 - Pao bit P1.0 dé tao xung

RETI

Main:

MOV TMOD,#10h

MOV TH1,#HIGH(-500)

MOV TL1,#LOW(-500)

MOV IE#8Dh ; Cho phép ngit tai ngat ngoai 0, 1 va
SIMP$  ;timerl

END

Ngit cong ndi tiép

Chuong trinh 6 Viét chuong trinh dém san pham bang vi diéu khién 8051 va

truyeén dir liéu qua cong noi ti€p.

L1
. \ 19 _Lxtaut PO.0MD0 o

- | =20 .
A1 w38
] PO1ADA (22 P
[ cRvaTAL P02z [222 BT I R P LY L
M—‘L‘— ATAL2 PU3/ALE (22
L . Fo a0 [ 225 Y I S,
. Fo.sioe (232 .
& PO.6iALE | 52
. 22 ReT POTMDT 2R v
2 o w0 I T10UT
P2ope 21 ——2q riour RAIN (o
- P28 ot . . - Tzm T20UT
e P22/10 |22 2% Rzout R2IN
- 2 FEEn P23/ |22 . A 2
- B ALE P2tz 1525 s 2 74504 Y
B8R P25/ (20 WE- <TEXT= [ error O
P2 pimta |2
il R 7o 228 Ll cawem
.o L : .. . ETERT= .
L = ;_ F1.0/T2 F3 O/RXD ';‘E ----- S
. R = R PaAmE gt —— ..
LED-BIEY = piz P32/NTD (12
L STEXTE L % P13 P2 3INTT %
S - S5 P14 Pa.am |1d
- -LiRE P3ME 15
- L5 ris Paspur (18
22 P17 P3.7IRD:
CLUATEEDEE L L

STEXT=




Chuong trinh:

org 0000h
mov
mov
mov
setb
clr
clr
clr
mov

lap:
call
cpl
jb
jnb
inc

call

tmod,#20h
scon,#50h
thl,#0fdh
trl

tfl

ti

ri

r7,#0

delay
pl.0
p3.7,lap
p3.7,$
r’

truyensanpham

sjmp lap

truyensanpham:

mov
mov
div

mov
mov
div

mov
mov

mov

a,rf
b,#10

ab

30h,b
b,#10

ab

31h,b
23h,a
dptr,#ma

movc a,@a+dptr

clr

ti

123
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mov shuf,a
jnb  ti,$

mov a,31h
movc a,@a+dptr
clr i

mov shuf,a
jnb  ti,$

mov a,30h

movc a,@a+dptr

clr i
mov shuf,a
jnb  ti,$
clr i
mov sbuf,#0dh
jnb  ti,$
ret
delay:
mov 70h,#2

dll: mov 71h#235
dl2: mov 72h#235
djnz 72h,$
djnz 71h,dI2
djnz 70h,dI1

ret
ma: db '0123456789',00h
end

PIEU KHIEN LCD
I. MUC TIEU
- Hiéu hon vé tap 1énh cta vi diéu khién MCS-51.
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- Biét cach viét cac chuong trinh diéu khién LCD.

- Hiéu duoc so dd va nguyén 1y hoat dong ctia khéi LCD trén mo hinh thi
nghiém.

- Hiéu dugc nguyén 1y va k¥ thuat diéu khién dé hién thi cac thong tin trén LCD.
- Biét cach viét cac chuong trinh tng dung dé hién thi cac dang thong tin khéc
nhau trén LCD tity theo nhu cau sir dung.

1. NOI DUNG THi NGHIEM

1. N6i mach thi nghiém

So dd ctia LCD1602A:

1802 LG

THIS IS THE LCD By
2 LINES x 16 CHARACTERS é

k

[

= = [
=Rl Bl LS w = = O = O
Soocoaoos i & W L [

b=
=1 |

CONST (contrast): chinh dd tuong phan (d6 sang cua hinh anh trén LCD).
- EN (Enable): cho phép doc/ghi dit liéu. Trong ché d6 doc, EN tac dong bang
xung duong (canh 1én) va trong ché do ghi, EN tac dong bang xung am (canh
xubng).
- RS (register selection): chon thanh ghi 1€nh (RS = 0) hodc thanh ghi dir li¢u
(RS=1)
- R/W: doc (R/W = 1) hay ghi (R/W = 0)
- D7 — D4: bus dir liéu (ché do 8 bit: 4 bit cao, ché do 4 bit: dung cho truyén 4
bit cao va 4 bit thap). Ngoai ra, bit D7 con dung lam ngd ra cho cd Busy.
- D3 -DO0: 4 bit thap trong ché do 8 bit hay bo trong trong ché do 4 bit.
- A, K: anode va cathode dén nén ctia LCD.

Céc thanh phan chirc ning ctia LCD1602A:
- Co Busy (BF — Busy flag): Néu BF = 1, LCD dang trong qu4 trinh thyc thi
mot 1énh. Khi do, cac 1énh goi tiép theo s€ b1 bé qua. BF duogc doc tai chan D7
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khi RS = 0 va R/W = 1. Do @6, trudc khi thyc hién mét 1énh, can kiém tra BF
truge, néu BF = 0 thi méi gdi 1énh.

- DDRAM (Display Data RAM): chira cac ky tur s& hién thi trén LCD, t6i da la
80x8 bit (80 ky twr). Khi hién thi & ché d6 1 dong, dia chi cia DDRAM c6 pham
vi tir 00h + 4Fh con khi & ché do 2 dong, dia chi DDRAM tir 00h +

27h cho dong 1 va 40h + 67h cho dong 2.

- B dém dia chi (AC - Address Counter): dung dé luu dia chi hién hanh cua
DDRAM va CGRAM, c6 thé thuc hién doc AC khi RS=0vaR/W = 1.

- CGROM (Character Genaration ROM): chtra cac mo hinh ky tur s& hién

thi trén LCD, bao gdm 192 ky tu 5x7 theo bang ma ASCII (nghia i
khi DDRAM chtra gia tri 41h tuong tng voi ma ASCII cua ky tu ‘A’ thi
trén LCD s& hién ‘A’), trong d6 chi c6 cac mi tir 00h — OFh s& khong 14y theo
ma

ASCII ma lay theo céac ky tu dd dinh nghia trong CGRAM.

Chuong trinh 1 Cho so dd két ndi LCD 1602A véi AT89C51 nhu hinh
v&. Viét chuong trinh hién thi chudi “TRUONG CAO DANG” trén dong 1 hién
thi chudi “NGHE CONG NGHIEP” trén dong 2.

LCC
LSt
FTEAT

TRUOMG CRO OAMG
HGHE COHG HGHIEP

BEY w3, orumzuws:

| | | AARARAD

= 4| oo r-| || E = E ﬂ :

RF1
C3 1n
= ] 1
11 L R POVADD zs
= POLAEAD ==
i |— ALk | 1 & el PFOADZ =
= CRYETAL HTAIZ POXAD3 =
=TERT POLHAD 4
I POSADS L
11 POADS Ed
S ] LN POTIADT ]
A FTEAT

é‘ REEPACEE
FTEAT

PZOVAE
PZ.AMRE
P20

[allzlaal 35 [aalEelanz [Hasasda

==
FEER P2Z3R11

1 Y3 PZ4hiZ

F A= PZ5A13
[' 2 - 2R
P2TR1S

7 DuF ST 4= riD PIVAD
STERT: R FRATT

2= riz PIZTHTD

| N ES PIITTT
Fi4 P3.4T0

E—:_ Fi5 PISTI

T ris PSR

|:| Rz P17 P3TMT
A0k e

ETEM ATERCE1
STEXTH
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2. Viét chuong trinh diéu khién

DATA_POR
RS BIT
RW_ BIT
E BIT
DB7 BIT
ORG 00h
CALL
LOOP:
MOV
CALL
MOV
CALL

T
P2.0
P2.1
P2.2
PO.7

EQU PO

KHOITAO

DPTR#CHUOI1
WRITE_STRING
A #0COH
GHI_LENH

MOV DPTR,#CHUOI2

CALL

JMP
KHOITAOQO:
MOV

$

CALL

MOV

CALL

MOV A #01

CALL

RET

WRITE_STRING:

MOV
WR_LOOP:
MOV

MOVC

WRITE_STRING

A#038H
GHI_LENH
A #0dH
GHI_LENH

GHI_LENH

RO,#0

A,RO
A @A+DPTR
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CJINE A #00H,NEXT

JMP EXIT

NEXT:
CALL WRITE
INC RO
JMP WR_LOOP

EXIT:

RET

WRITE:
CALL READY
MOV DATA_PORT,A
SETB RS
CLR RW_
CLR
SETB E

RET

Ghi_lenh:

CALL READY
mov DATA_PORT,A

clr  rw_
clr rs
clr e
setb e
ret
READY:
MOV DATA PORT #0FFH
CLR RS
SETB RW_
recheck:

CLRE
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SETB E

JB DB7,recheck
RET
CHUOIL1:
DB 'TRUONG CAO DANG',00H
CHUOI2:
DB 'NGHE CONG NGHIEP ',00H
END

Yéu cau vé danh gia két qua hoc tip

* Vé kién thirc:

- Hiéu c4u tao vi diéu khién 8051.

- Ung dung bd dinh thoi dé tao thoi gian tré.

- Biét cong dung va cach sir dung ngat.

- Truyén dit liéu kiéu ndi tiép.

- Giai thich so d mach.

- Viét chuong trinh tng dung theo yéu cau.

*V¢é k¥ ning;

- Lap rap dugc mach diéu khién theo so dd co san.
- Phan tich dugc hién tugng va phan doan nguyén nhan giy hu hong trong
mach diéu khién bang cac thiét bi do.

- Stra dugc chuong trinh diéu khién.

* V¢ thai do

- Nghiém tuc, tich cuc, chu dong trong hoc tap.

- Chap hanh nghiém chinh ndi quy ctia xuéng va phong thuc hanh vi diéu khién.
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