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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai séch gido trinh nén cac nguon thong tin c6 thé duoc phép
dung nguyén ban hoic trich ding cho cac muc dich vé dao tao va tham khao. Moi muc
dich khac mang tinh 1éch lac hoic sir dung véi muc dich kinh doanh thiéu lanh manh s&
bi nghiém cam.



LOI GIOI THIEU

Pé thuc hién bién soan gido trinh dao tao nghé Dién tir cong nghiép & trinh do
TCN, gio trinh Mo dun Vi diéu khién 1a mot trong nhitng gido trinh mé hoc dao tao
duoc bién soan theo noi dung chuong trinh khung dwoc S¢ Lao dong - Thuong binh va
X& hoi TPHCM va Trudng trung cap nghé Cu Chi ban hanh danh cho hé Trung Cap
Nghé bién tir cong nghiép.

Noi dung bién soan ngan gon, dé hiéu, tich hop kién thirc va ki Nang chat ché véi
nhau, logic.

Khi bién soan, ngudi bién soan da ¢ gang cap nhat nhirng kién thirc méi cd lién
quan dén noi dung chuong trinh dao tao va phi hop voéi muc tiéu dao tao, ndi dung ly
thuyét va thuc hanh duoc bién soan gin véi nhu cau thyuc té hoc tap dong thoi co tinh
thuc tién cao. Noi dung gido trinh duoc bién soan véi dung luong thoi gian dao tao 90
gid gom co:

Bai 1: Téng quan vé vi xir ly

Bai 2: Tap Iénh 89C51

Bai 3: Timer/Counter

Bai 4: Ngat va chuong trinh phuc vy ngat

Bai 5: Bai tap ung dung

Trong qué trinh st dung giéo trinh, tuy theo yéu cau ciing nhu khoa hoc va cong
nghé phat trién c6 thé diéu chinh thai gian va bd sung nhiing kién thirc méi cho phi hop.
Trong giao trinh, Toi ¢6 dé ra ndi dung bai tap cua ting bai dé ngudi hoc cung ¢ va ap
dung kién thirc pht hop vai k§ nang.

Mic du di ¢b gang to chic bién soan dé dap tmg duoc muc tiéu ddo tao nhung
khong tranh dugc nhitng khiém khuyét. Rat mong nhan dugc dong gop v kién cua céc
thay, c6 gi4o, ban doc dé ngudi bién soan sé& hiéu chinh hoan thién hon.

Tp. HCM, ngay 30 thang 10 nam 2022
Giao vién bién sogn

Nguyén Poan Thiry Nhw Hong Ngoc
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MON PUN VI PIEU KHIEN

Ma mo6 dun: MD 19
Vi tri, tinh chit, y nghia va vai trd ciia mé dun:
- Vi tri cia mo dun:
+ Mo dun duoc bé tri day cudi chuong trinh sau khi hoc xong cdc mén hoc co ban
nhu linh kién dién tir, do ludng dién, k¥ thuat xung so, dién tir cong suat.
+ Hoc song song c&¢c mon dun co s& nganh
- Tinh chat cua mé dun:
+ L& mon dun bat budc
- Y nghia ctia mé dun:
M dun gitip ngudi hoc ¢é kién thic vé 1ap trinh va xir dung cac phan mén dé lap
trinh
- Vai trd cua moé dun:
La mén dun nganh gilp nguoi hoc thiét ké dugc cac san pham tng dung vi diéu
khién trong cudc sdng va trong cong nghiép
Muc tiéu ciia mo dun:
* Kién thuc
+ Giai thich dugc nguyén ly 1am viéc cac hé diéu khién ang dung vi x Iy.
* Ky nang
+ Cai tién dugc chirc nang ciia vi diéu khién theo yéu cau.
+ Phat trién duoc cac hé didu khién trén co sd khéi trung tam 12 vi xu y.
* Nang luc tu chua va trdch nhiém
+ Rén luyén tinh can than khoa hoc
+ Rén luyén tinh ti mi, can than, chinh xac, khoa hoc va tac phong céng nghiép



BAI 1: TONG QUAN VE VI XU LY

Gidi thiéu:

Ky thuat vi xtr ly 1a phan cing chi dong vai tro thir yéu, phan mém (chwong trinh)
dong vai tro chit dao ddi véi céc chirc ning can thuc hién. Nho vay vi xir Iy ¢6 su mém
déo hda trong cac chirc niang cua minh. Ngay nay vi xir Iy ¢6 téc do tinh toan rat cao va
kha nang xu ly rat lon.

Vi xir Iy c6 céac khéi chic nang can thiét dé lay di liéu, xir ly dir liéu va xuat dir
liéu ra ngoai sau khi da xur ly. Va chic nang chinh caa Vi xa ly chinh la xu ly dir liéu,
ching han nhu cong, trir, nhan, chia, so sanh.v.v..... Vixu Iy khdng c6 kha ning giao tiép
truc tiép vai cac thiét bi ngoai vi, n6 chi ¢ kha nang nhan va xu Iy dit liéu
Muc tiéu caa bai:

- Trinh bay duoc ciu tric chung cua vi xir ly, phan biét vi xu Iy duwa trén cac dic
diém co ban.

- M0 ta dugc cau trdc cu thé caa bg vi diéu khién 89C51.

- Phan tich nguyén 1y hoat dong cac khdi chirc nang cua bo vi diéu khién 89C51.

- Phan biét cac hé thong dém.

- Ren luyén tinh chinh xac, nghiém tdc trong hoc tap va trong thuc hién cong viéc.
Noi dung chinh:

1. Gié1i thiéu chung
1.1. Céu tric chung.
1.1.1. Téng quan

Vi xir ly (viét tit 1a pP hay uP), d6i khi con duoc goi 1a bd vi xir ly, 1a mot linh
kién dién tir duoc ché tao tir cac tranzito thu nho tich hop Ién trén mot vi mach tich hop
don. Khéi xir Iy trung tam (CPU) 1a mét bo vi xir Iy duoc nhiéu nguoi biét dén nhung
ngoai ra nhiéu thanh phan khac trong may tinh ciing ¢ bo vi xu ly riéng cua no, vi du
trén card man hinh (video card) chiing ta cling c6 mot bo vi xur ly.

Trudc khi xuat hién cac bo vi xir Iy, cac CPU duoc xay dung tir cac mach tich hop
¢d nhé riéng biét, mdi mach tich hop chi chira khoang vao chuc tranzito. Do d6, mot CPU
c6 thé 1a mot bang mach gom hang ngan hay hang triéu vi mach tich hop.

Ngay nay, cong nghé tich hop da phat trién, mot CPU c¢6 thé tich hop 1én mot hozc
vai vi mach tich hop ¢& 16n, mdi vi mach tich hop ¢ 16n chira hang ngan hoic hang triéu
tranzito. Nho d6 cong suat tiéu thu va gia thanh cia bo vi xir 1y da giam dang ké.
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Hinh 1.1.1: B¢ vi xur ly Intel 80486DX2



Vi diéu khién 1a mot may tinh duoc tich hop trén mét chip, nd thuong duoc sir
dung dé diéu khién céc thiét bi dién tir. Vi diéu khién, thuc chat, 1a mot hé thong bao gom
mét vi xur Iy ¢6 hiéu suat da dung va gia thanh thap (khac véi cac bo vi xir Iy da ning
dung trong may tinh) két hop vai cac khdi ngoai vi nhu bo nhd, cac mé dun vao/ra, cac
mo dun bién d6i s6 sang tuong tu va twong tu sang sb,... O may tinh thi cac moé dun
thuong dugc xay dung bai cac chip va mach ngoai.

Vi diéu khién thuong duoc dung dé xay dung céac hé thdng nhing. N6 xuét hién
kha nhiéu trong cac dung cu dién tu, thiét bi dién, may giat, 16 vi song, dién thoai, dau
doc DVD, thiét bi da phuong tién, day chuyén tu dong...

Hau hét cac vi diéu khién ngay nay duoc xay dung dya trén kién tric Harvard,
Kién trac nay dinh nghia bon thanh phan can thiét cia mot hé théng nhdng. Nhiing thanh
phan nay 14 16i CPU, bo nhé chuong trinh (thong thudng 12 ROM hoac bd nhé Flash), bo
nhé dit lieu (RAM), mot hodc vai bo dinh thoi va cac cong vao/ra dé giao tiép vai cac
thiét bi ngoai vi va cac moi trudng bén ngoai - tt ca cac khdi nay dugc thiét ké trong mot
vi mach tich hop. Vi diéu khién khac véi cac bo vi xtr 1y da nang ¢ chd 1a né c6 thé hoat
dong chi véi vai vi mach hd trg bén ngoai.

1.1.2. Lich sir phéat trién ciaa cac b xir ly
* Lich su ra doi va phat trién cua Vi xu ly
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Hinh 1.1.2: Lich sir phat trién cia VXL

- Thé hé 1 (1971 - 1973): vi xtt Iy 4 bit, dai dién 1a 4004, 4040, 8080 (Intel) hay IPM-16
(National Semiconductor).

+Po dai word thuong 1 4 bit (c6 thé I6n hon).

+ Tdc d6 10 - 60 us / 1énh véi tan sb xung nhip 0.1 - 0.8 MHz.

+ Tap lénh don gian va phai can nhiéu vi mach phu trg.
- Thé hé 2 (1974 - 1977): vi xu 1y 8 bit, dai dién 1a 8080, 8085 (Intel) hay Z80.

+ Tap Iénh phong phu hon.

+ Pia chi c6 thé dén 64 KB. Mot sé bo vi xir Iy ¢6 thé phan biét 256 dia chi cho
thiét bi ngoai vi.

+ Str dung cong nghé NMOS hay CMOS.

+ Toc d6 1 - 8 ps / 1énh véi tan sé xung nhip 1 - 5 MHz
- Thé hé 3 (1978 - 1982): vi xtr 1y 16 bit, dai dién 12 68000/68010 (Motorola) hay 8086/
80286/ 80386 (Intel)



+ Tap lénh da dang véi cac 1énh nhan, chia va xur ly chudi.

+ bia chi b nhd c6 thé tir 1 - 16 MB va c6 thé phan biét t6i 64KB dia chi cho
ngoai vi

+ Str dung cdng nghé HMOS.

+ Tdc 6 0.1 - 1 ps / 1énh véi tan s6 xung nhip 5 - 10 MHz.

_Thé h¢ 4: vi xir Iy 32 bit 68020/68030/68040/68060 (Motorola) hay 80386/80486
(Intel) va vi xur ly 32 bit Pentium (Intel)

+ Bus dia chi 32 bit, phan biét 4 GB bo nhd. + C6 thé dung thém céc bo dong xu
ly (coprocessor).

+ CO kha nang lam viéc vai bo nhé ao.

+ C6 cac co ché pipeline, bd nhé cache.

+ Str dung cong ngh¢ HCMOS.

- Thé hé 5: vi xu ly 64 bit
1.1.3. Vi xir Iy va vi diéu khién.

Khéi niém “vi xu Iy (microprocessor) va “vi diéu khién” (microcontroller).

V& co ban hai khai niém nay khdng khéac nhau nhiéu, “vi xir 1y 1a thuat ngit chung
dung dé dé cap dén ky thuat ang dung cac céng nghé vi dién tur, cong nghé tich hop va
kha ning xir Iy theo chwong trinh vao cac linh vuc khéac nhau. Vao nhiing giai doan dau
trong qué trinh phét trién cua cdng nghé vi xtr ly, cac chip (hay cac vi xir 1y) duoc ché tao
chi tich hop nhitng phan cing thiét yéu nhu CPU cung cac mach giao tiép gitra CPU va
cac phan ctng khac. Trong giai doan ndy, cac phan ciing khac (ké ca bo nhé) thuong
khong dugc tich hop trén chip ma phai ghép ndi thém bén ngoai. Céc phan ciing nay
duoc goi 1a cac ngoai vi (Peripherals). V& sau, nho sy phat trién vuot bac caa céng nghé
tich hgp, cac ngoai vi ciing dugc tich hop vao bén trong IC va nguoi ta goi cac vi xur lyda
duoc tich hop thém céc ngoai vi 1a cac “vi diéu khién”.

Vi xu Iy ¢6 cac khéi chic ning can thiét dé Iy dix lidu, xtr ly dir liéu va xuat dit
liéu ra ngoai sau khi da xtr ly. Va chic nang chinh ctaa Vi xt ly chinh la xu ly dir liéu,
ching han nhu cong, trir, nhan, chia, so sanh.v.v... Vi xt Iy khdng c6 kha ning giao tiép
truc tiép vai cac thiét bi ngoai vi, n6 chi ¢ kha nang nhan va xu Iy dir liéu ma thoi.
1.1.4. Ung dung caa Vi xir ly — vi diéu khién.

Vi xur ly, chinh 12 chip cua céac loai may tinh ngay nay, nén han céc ban da biét rat
ré n6 c6 nhitng wng dung gi. O day, toi chi néi dén tng dung cua vi diéu khién. Vi diéu
khién c6 thé dung trong thiét ké cac loai may tinh nhing. May tinh nhing cé trong hau
hét céc thiét bi tu dong, thdng minh ngay nay. C6 thé dung vi diéu khién dé thiét ké bo
diéu khién cho cac san pham nhu:
™ Trong cac san pham dan dung:

- Nha théng minh:

f + Cura tu dong

f + Khoa s6

f + Ty dong diéu tiét anh sang thdng minh (bat/tit dén theo thoi gian, theo cuong do
anh sang...)
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+ Piéu khién cac thiét bj tir xa (qua diéu khién, qua tiéng vo tay...)
+ Diéu tiét hoi am, diéu tiét nhiét do, diéu tiét khong khi, gi6

+ Heé théng vé sinh théng minh...

- Trong quang cao:

+ C4c loai bién quang céo nhay chir

+ Quang céo ma tran LED (M6t mau, 3 mau, da mau)

+ Piéu khién may cudn bat quang céo...

- Cac may moc dan dung

+ May diéu tiét d6 am cho vuon cay

+ Budng ap tring gasvit

+ Pong hd s6, dong hd sé c6 diéu khién theo thoi gian

- C4c san pham giai tri

+ May nghe nhac

+ May choi game

+ Pau thu ky thuat sb, dau thu set-top-box...

- Trong cac thiét bj y té:

+ May moc thiét bi hd tro: may do nhip tim, may do dudng huyét, may do huyét

ap, dién tim do, di¢n ndo do...

+ May cat/mai kinh
+ May chup chiéu (city, X-quang...)

Cac san pham cong nghiép:

- biéu khién dong co

- biéu khién sé (PID, md...)

- Po ludng (do dién ap, do dong dién, ap suat, nhiét do...)

- Can bang tai, can toa xe, can 0 to...

- May can thép: diéu khién dong co may can, diéu khién may quan thép...
- Lam bo diéu khién trung tam cho RoBot

- On dinh téc @6 dong co

- Bém san pham cuaa 1 nha may, xi nghiép...

- May van hanh ty dong (dang CNC)

1.2. Pac tinh chung cia vi xir ly.

Input » ALL Memory

(Arithmetic Logic Unit)

F 3

| F

¥

Output Control

F 1

Hinh 1.1.3: So d6 khdi mot may tinh ¢6 dién
- ALU (don vi logic s6 hoc): thuc hién cac bai toan cho may tinh bao gom: +, *, /,-

phép toan logic ...



- Control (diéu khién): diéu khién, kiém soat cac dudng dir lidu giira cac thanh
phan ctia may tinh.

- Memory (b6 nhé): luu trit chwong trinh hay cac két qua trung gian.

- Input (nhap), Output (Xuat): xuat nhap di liéu (con goi la thiét bi ngoai vi).

V& co ban kién tric caa mot vi xir ly gom nhitng phan cing sau:

- Bon vi xtr ly trung tdm CPU (Central Processing Unit).

- Cac bo nhé (Memories).

- Céc cong vao/ra (song song (Parallel 1/0 Ports), néi tiép (Serial 1/O Ports))

- Cac bo dém/bo dinh thoi (Timers).

- Hé théng BUS (Dia chi, dit liéu, diéu khién)

Ngoai ra véi mdi loai vi diéu khién cu thé con c6 thé c6 thém mét s phan cing
khac nhu b bién doi trong tu-s6 ADC, bo bién d6i sd-tuong ty DAC, cac mach diéu ché
dang song WG, diéu ché do rong xung PWM. ..

Bo ndo cua mdi vi xir ly chinh 1a CPU, cac phan ciing khéc chi 1a cac co quan
chap hanh dudi quyén cia CPU. Mdi co quan nay déu ¢ mot co ché hoat dong nhat dinh
ma CPU phai tuan theo khi giao tiép vai ching.

\
|
| ADDRESS BUS }
|
| |
' |
: |
\
| Input Port 3 Meinory Output Port :: >
:| \
| |
' |
IV I Y S 1A
! |
: DATA BUS \
| |
| V |
' |
: CONTROL BUS \
\
|

Hinh 1.1.4: So d6 khdi hé vi xt ly

Dé c6 thé giao tiép va diéu khién cac co quan chap hanh (cac ngoai vi), CPU sir
dung 03 loai tin hiéu co ban la tin hiéu dia chi (Address), tin hiéu dir liéu (Data) va tin
hiéu diéu khién (Control). V& mat vat Iy thi c4c tin hiéu nay 1a cac dudng nho dan dién
ndi tir CPU dén cac ngoai vi hodc tham chi 1a giira cac ngoai vi véi nhau.

Tap hop cac duong tin hiéu c6 cung chirc nang goi 1a cac bus. Nhu vay ta co cac
bus dia chi, bus dit liéu va bus diéu khién.
2. Vi diéu khién 89C51.
2.1. Chire nang cac chan ra.

Mic di cac thanh vién cia ho MSC-51 ¢6 nhiéu kiéu dong vo khéac nhau, chang
han nhu hai hang chan DIP (Dual In-Line Pakage) dang vo det vudng QFP (Quad Flat
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Pakage) va dang chip khong c6 chian & LLC (Leadless Chip Carrier) va déu c6 40 chan
cho céc chtrc niang khac nhau nhu vao ra /0, doc , ghi , dia chi, dit liéu va ngat. Tuy
nhién, vi hau hét cac nha phét trién chinh dung chip déng vo 40 chan véi hai hang chan
DIP, nén ching ta cung khao sat Vi diéu khién véi 40 chan dang DIP.
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Hinh 1.2.1: So d6 chan IC 8951

- Chan VCC: Chan s6 40 14 VCC cép dién &p ngudn cho vi diéu khién. Ngudn dién
cap 1a +5V+0.5.

- Chan GND:Chan s6 20 néi GND(hay néi Mass). Khi thiét ké can st dung mot
mach 6n ap dé bao vé cho vi diéu khién, cach don gian 1a st dung IC 6n &p 7805.

- Port 0 (P0): Port 0 gdm 8 chan (tir chan 32 dén 39) c6 hai chirc ning:

+ Chire nang xuat/nhap :cac chan nay dugc dung dé nhan tin hiéu tir bén ngoai vao
dé xur I, hoac dung dé xuat tin hiéu ra bén ngoai, chang han xuat tin hiéu dé diéu khién
led don sang tt.

+ Chtrc nang la bus dir liéu va bus dia chi (AD7-ADO): 8 chan nay (hoac Port 0)
con 1am nhiém vu lay dir liéu tr ROM hoic RAM ngoai (néu c6 két néi vai bo nho
ngoai), dong thoi Port 0 con dugc dung dé dinh dia chi caa bo nhd ngoai.

- Port 1 (P1): Port P1 gém 8 chan (tir chan 1 dén chan 8), chi c6 chirc nang 1am cac
duong xuat/nhap, khéng co chirc ning khéc.

- Port 2 (P2): Port 2 gdbm 8 chan (tir chan 21 dén chan 28) c6 hai chirc nang:

+ Chtrc nang xuat/nhap

+ Chirc ning 1a bus dia chi cao (A8-A15): khi két ndi véi bo nhd ngoai co dung
lugng 16n,can 2 byte dé dinh dia chi cia b nhé, byte thap do PO dam nhan, byte cao do
P2 nay dam nhan.

- Port 3 (P3): Port 3 gdm 8 chan (tir chan 10 dén 17):

Chtrc ning xuat/nhap. V&i mdi chan c6 mot chire ning riéng thr hai nhu trong bang sau

BIT TEN CHUC NANG

P3.0 RxD Ngd vao nhan di liéu noi tiép
P3.1 TxD Ngd xuat dit liéu noi tiép
P3.2 INTO Ngd vao ngit cung thi 0
P3.3 INT1 Ngd vao ngat cang thir 1
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P3.4 TO Ng6 vao cua Timer/Counter thir 0

P3.5 T1 Ng6 vao cua Timer/Counter thir 1

P3.6 WR Ngb diéu khién ghi dix liéu Ién bo nhé ngoai
P3.7 RD Ngb diéu khién doc dit liéu tir bd nhé bén ngoai
P1.0 T2 Ng6 vao cua Timer/Counter thir 2

P1.1 T2X Ngd Nap lai/thu nhan cua Timer/Counter thir 2

- Chan RESET (RST): Ng6 vao RST & chan 9 1a ngd vao Reset dung dé thiét l1ap
trang thai ban dau cho vi diéu khién. Hé théng s& duoc thiét 1ap lai cac gia tri ban dau néu
ngd nay & muc 1 téi thiéu 2 chu ki may.

- Chan XTALL1 va XTAL2: Hai chan nay c6 vi tri chan la 18 va 19 dugc sir dung
dé nhan ngudn xung clock tir bén ngoai dé hoat dong, thudng duoc ghép ndi vai thach
anh va cac tu dé tao ngudn xung clock 6n dinh.

- Chén cho phép b6 nhé chuong trinh PSEN: PSEN ( program store enable) tin
hiéu dugc xuit ra & chan 29 dung dé truy xuat bo nhé chuong trinh ngoai. Chan nay
thudng duoc ndi véi chan OE (output enable) caa ROM ngoai.

Khi thuc thi mot chwong trinh & ROM noi, chan nay dugc duy tri & mac logic
khong tich cuc (logic 1) (Khong can két ndi chan nay khi khong st dung dén)

- Chan ALE (chan cho phép chét dia chi-chan 30): Khi Vi diéu khién truy xuét bo
nhé tir bén ngoai, port 0 vira cO chire nang 1a bus dia chi, vira 6 chic nang 1a bus di ligu
do d6 phai tach cac duong dir liéu va dia chi. Tin hiéu & chan ALE dung 1am tin hiéu diéu
khién dé giai da hop cac duong dia chi va cac duong dir lieu khi két ndi chiing véi IC
chét. Cac xung tin hiéu ALE c6 téc d6 bang 1/6 1an tan s dao dong dwa vao Vi diéu
khién, nhu vay c6 thé dung tin hiéu & ngd ra ALE lam xung clock cung cap cho cac phan
khac cua hé théng. Khi khdng st dung c6 thé bo trong chan nay

- Chan EA: Chan EA dung dé xac dinh chuong trinh thuc hién duoc lay tr ROM
noi hay ROM ngoai. Khi EA néi véi logic 1(+5V) thi Vi diéu khién thyuc hién chuong
trinh Iy tir bo nhé noi. Khi EA néi véi logic 0(0V) thi vi diéu khién thyuc hién chuong
trinh 1dy tir bé nhé ngoai.

2.2. M0 ta nguyén ly hoat dong.

CPU
Bo nhd Bo nhd | Vao'ra Vaolra . Bo dinh
dir liéu song ndi tiép

trinh aém

’ chuwong
song

MNgat ‘

thevi / bé ‘

P1 [+ Timer0 |‘—
‘ P2 le—] |Timr_-r1 I‘_

P3 [+

Pa [+—

Hinh 1.2.2: Cau trac so db khéi tong quat
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* CAu tric bus

Bus dia chi cta ho vi diéu khién 8051 gom 16 duong tin hiéu (thuong goi la bus
dia chi 16 bit). Vi s6 lwong bit dia chi nhu trén, khong gian nhé cia chip dugc mé rong
t6i da 12 216 = 65536 dia chi, trong duong 64K.
Bus dit liéu cua ho vi diéu khién 8051 gom 8 dudng tin hiéu (thuong goi 1a bus dir liéu 8
bit), d6 1a 1y do tai sao ndi 8051 1a ho vi diéu khién 8 bit. Vi do rong caa bus di liéu nhu
vay, cac chip ho 8051 c6 thé xu ly cac toan hang 8 bit trong mét chu ky lénh.
* B nhé chwong trinh

Vi diéu khién ho 8051 c6 khong gian bd nhé chuwong trinh 14 64K dia chi, d6 ciing
1a dung luong bo nhé chuong trinh 16n nhat ma mai chip thudc ho nay co thé co dugc. Bo
nhé chuong trinh cua cac chip ho 8051 ¢d thé thuoc mét trong céc loai: ROM, EPROM,
Flash, hoic khong c6 b nhé chuong trinh bén trong chip. Tén cua ting chip thé hién
chinh loai bo nhé chuong trinh ma né mang bén trong, cy thé 1a vai vi du sau:

STT Tén chip ROM EPROM Flash
1 | 8051 4 Kbyte X X
2 | 8052 8 Kbyte X X
3 | 8031 X X X
4 18032 X X X
5 | 87Ca1 X 4 Kbyte X
6 |87Ch2 X 8 Kbyte X
7 | AT89C51/AT89851 X X 4 Khyte
8 | AT89C52/AT89S52 X X 8 Kbyte

* Bg nhé di ligu

Vi diéu khién ho 8051 c6 khong gian bo nhé dir lidu 12 64K dia chi, d6 ciing 1a
dung lugng bo nhd dit lidu 16n nhat ma mai chip thudc ho nay cé thé c6 dugc (néu phdi
ghép maot cach chinh tic, str dung cac dudng tin hiéu cia bus dia chi va dit liéu). Bo nho
dir liéu cua céc chip ho 8051 c6 thé thuoc mot hay hai loai: SRAM hoic EEPROM. Bo
nh¢ dir liéu SRAM duoc tich hop bén trong moi chip thudc ho vi diéu khién nay, c6 dung
lugng khéc nhau tuy loai chip, nhung thuong chi khoang vai tram byte. Pay chinh 1a noi
chira cac bién trung gian trong quéa trinh hoat dong cua chip. khi mat dién, do ban chat
ctia SRAM ma gia tri ciia cac bién nay ciing bi mat theo. Khi ¢ dién tro lai, noi dung cia
cac 6 nh¢ chaa cac bién nay ciing 1a bat ky, khdng thé xac dinh truéc. Bén canh bo nhé
loai SRAM, mat sé chip thudc ho 8051 con c6 thém bo nhé dit liéu loai EEPROM véi
dung lugng t6i da vai Kbyte, tily ting loai chip cu thé. Dudi day 1a mot vai vi du
vé bo nhé chuong trinh cua mot sb loai chip théng dung thudc ho 8051.

STT Tén chip B nhd SRAM | Bo nhé EEPROM
1 | ATB9CH 128 byte 0
2 | ATBICSH2 256 byte 0
3 | ATB9C2051 128 hyte 0
4 | ATB9SHM 128 byte 0
5 | AT89832 236 byte 0
6 | AT8958252 296 byte 2048 byte
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Ddi voi cac chip c6 bd nhé SRAM 128 byte thi dia chi cua cac byte SRAM nay
dugc danh s tir 00h dén 7Fh. Doi véi cac chip ¢d bo nhd SRAM 256 byte thi dia chi cua
cac byte SRAM duoc danh sé tir 00h dén FFh. O ca hai loai chip, SRAM c6 dia chi tir
00h dén 7Fh duoc goi 12 ving RAM thap, phan c6 dia chi tir 80h dén FFh (néu c6) duoc
goi la vuing RAM cao.

Bén canh cac bd nha, bén trong mai chip 8051 con ¢ mét tap hop céac thanh ghi
chtrc ning dic biét (SFR — Special Function Register). Cac thanh ghi ndy lien quan dén
hoat dong cua cac ngoai vi onchip (cac cong vao ra, timer, ngat ...). Bia chi caa ching
tring vai dai dia chi ciia ving SRAM cao, tirc 1a cling ¢ dia chi tir 80h dén FFh.

Vay khi truy cap vao mot dia chi thuoc dai tir 00h dén 7Fh thi sé& truy cap dén &
nhé thuoc ving RAM thap. Tuy nhién khi truy cap dén mot dia chi x thugc dai tir 80h
dén FFh thi xay ra van dé can giai quyét: sé truy cap dén thanh ghi SFR & dia chi x hay
truy cap dén 6 nhd & dia chi x cua ving RAM cao? Nha san xuat quy dinh rang, trong
truong hop ndy, néu kiéu truy cap st dung ché do dia chi truc tiép thi s& truy cap vao
vung SFR, nguoc lai néu kiéu truy cap sir dung ché do dia chi gian tiép thi s& truy cap
vao vung RAM cao.

3. Cac hé théng dém-cac loai ma.
3.1. Céc h¢ thong dém.
3.1.1. Giéi thigu.

Nhu cau vé dinh lugng nhét I trong nhimg trao doi thuong mai, da c6 tir khi x&
hoi hinh thanh. D3 c6 nhiéu ¢ gang trong viéc tim kiém cac vat dung, cac ky hiéu ...
dung cho viéc dinh luong nay nhu cac que g, vo $0, s6 La ma...

Hé thap phan - Decimal

Hé nhi phan - Binary

Hé16 - Hexadecimal

Ma BCD (standard BCD, gray code): (Binary Coded Decimal)

Trong thuc té, d6i voi mot s ung dung nhu dém tan, do dién ap, ... ngd ra ¢ dang
sb thap phan, ta dung ma BCD. M& BCD duing 4 bit nhi phan dé ma hoa cho mét sb thap
phan 0..9. Nhu vay, cac sé hex A..F khong ton tai trong ma BCD.

M4 BCD gom c6 2 loai:

- Ma BCD khéng nén (unpacked): biéu dién mot sé BCD bang 8 bit nhi phan

- M4 BCD nén (packed): biéu dién mot sé BCD bang 4 bit nhi phan
VD: S6 thap phan 52 9

S6 BCD khdng nén 0000 0101b 0000 0010b 0000 1001b

S6 BCD nén 0101b 0010b 1001b

M4 hién thi 7 doan (7-segment display code)

a a

e/ e o
‘?/d_lf ¢ /‘" 4=0110011

d

Hinh 1.3.1: LED 7 thanh va cach ma héa
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* Cac ma hé dém thong dung

Hé 10| Hé 2 |Hé 8 |Hé 16| Binary-Coded Decimal | Gray Code T-Segment

8421 BCD | EXCESS-3 abcdefo | Display

0| 0000 0 0 0000, 0011 0011 0000] 111111 0
1| 0001 1 1 0001 0011 0100 0001| 011000 1
2| 0010 2 2 0010, 0011 0101 0011) 110110 2
3| 0011 3 3 0011| 00110110 0010| 111100 3
4| 0100 4 4 0100/ 00110111 0110] 011001 4
5] 0101 5 5 0101| 0011 1000 0111] 101101 5
6 0110 6 6 0110 0011 1001 0101) 101111 6
7] 0111 7 7 0111) 0011 1010 0100 111000 7
8 1000| 10 8 1000[ 0011 1011 1100 111111 8
9 1001] 11 9 1001 00111100 1101] 111001 9
10) 1010 12 Al 0001 0000, 01000011 1111] 111110 A
11) 1011 13 B| 0001 0001| 01000100 1110/ 001111 B
12] 1100, 14 C| 0001 0010[ 01000101 1010 000110 C
13] 1101 15 D| 00010011 0l000110 1011] 011110 D
14] 1110| 16 E| 00010100 01000111 1001] 110111 E
15 1111 17 F| 00010101/ 01001000 1000/ 100011 F

Bang 1.1: Gi4 tri twong ung giira cac hé sb

3.1.2. Nguyén ly ciia viéc viét so.
Mot sé duoc viét bang cach dat ké nhau cac ky tu duoc chon trong mét tap hop.
M&i ky hiéu trong mdi s duoc goi 1a mot s6 ma (sé hang — digit).
Vi du, trong hé théng thap phan, tap hop nay gém 10 ky hiéu rat quen thudc, dé 1a cac
con sd tir 0 dén 9.
S10={0,1,23,4,5/6,7,8, 9}
Khi mot s6 gom nhiéu sé ma duoc viét, gia tri ciia sé ma tuy thudc vi tri cua né
trong sé d6. Gia tri nay dugc goi la trong sé cua sé6 ma. Vi dy, sé 1998 trong hé thap
phan, sb 9 dau sau sé 1 cd trong s 1a 900 trong khi sb 9 thir hai chi 1a 90.
Tong quat, mot he théng sb duoc goi 1a hé b s& gom b ky hiéu trong d6 tap hop:

Sb = {So, Sl, Sz, Sb_l}

Mot sb n trong hé b dugc viét dudi dang:
N = (anan-18@n-2...ai...a180,8 18 2...a_m) VOI & € S.
S€ ¢ gia tri:

n
n n-1 i 0 -1 -2 -m i
N=ab"+a, b +..+ab +..+a,b"+a,b"+a b +.+a b™" = E a,b
i=—m

3.1.3. Hé thong sb
Hé thap phan — Decimal system — Co s6 10
Hé thap phan dung 10 chirs6: 0123 4 56 7 8 9 dé biéu dién cac so.
Vi du: Tinh gia tri caa 1 234 567 trong hé thap phan.

Biéu dién theo cong thirc tong quét:

1234 567 = 1*10° + 2*10° + 3*10* + 4*10° + 5*10? + 6*10* + 7*10°
1 234 567 =1 000 000 + 200 000 + 30 000 + 4 000 + 500 + 60 + 7
Hé nhi phan — Binary system — Co' s6 2
Hé nhi phan dung 2 chir s6 : 0 1 dé biéu di&n cac sé.
Vi du: Tinh gié tri ctia s6 100 111 trong hé nhi phan.
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Biéu dién theo cong thirc tong quét:
100 111gin = 1*25 4+ 0*2% + 0*23 + 1*224 1*21 4+ 1*20
100 111gi» = 100 000g;j, + 00 000gi, + 0 000giy + 100gj, + 10gin + 1
Néu ddi sang co s6 10 ta duoc:
100 1llBin & 32Dec + ODec + ODec + 4Dec + 2Dec + 1Dec
100 111gin < 39pec
Hé bat phan — Octal system — Co' s6 8
Hé bat phan ding 8 chit s6: 012 34 5 6 7 dé biéu dién céc sb.
Vi du: Tinh gié tri cta s6 123 456 trong hé bét phan.
Biéu dién theo cbng thirc tong quat:
123 4560 = 1*8° + 2*8% + 3*83 + 4*8? + 5*8! + 6*8°
123 4560 = 100 0000 + 20 0000t + 3 0000t + 4000¢t + 500ct + 6oct
Néu ddi sang co s6 10 ta dugc:
123 4560 < 32768pec + 8192pec + 1536pec + 256pec + 40pec + Bpec
123 4560¢ < 42 798pec
Hé thap luc phan — Hexadecimal system — Co s6 16
Hé thap luc phan ding 16 chit s6: 0123456789 AB C D E F dé biéu dién
C4C SO.
Vi du: Tinh gia tri cua s6 4B trong hé thap luc phan.
Biéu dién theo cbng thirc téng quat:
4Bpex = 4*%16' + B*16°
4BHex = 40Hex + Brex
Néu theo co s6 10 ta co:
4BHex & 64Dec + 11Dec
4BHex & 75Dec
3.2. Ma ASCII.
3.2.1. Bién déi qua lai giira cac hé thong s6
* Pdi mdt co sb tir hé b sang hé 10
Dé d6i mot co sd tir hé b sang hé 10 ta khai trién tryc tiép da thire cua b.
Mot sé N trong hé b duoc viét:
N, =a,a,,..8;..8,a,a ,..a a, €S,

n

-m V§i
Co gia tri twong tng véi hé co so6 10 la:

n .
N, =ab"+a b" ' +..+ab' +..+ab’+a.b*+a.b?+..+a_b™=>ab'
10 n n-1 i 0 1 2 m i
i=—m

Vi du 1: P6i 6 1010,11 & co s6 2 sang co s6 10 ta lam nhu sau:
1011,11, & 1.23+0.22+1.2' + 1.2+ 1.21 +1.2°2
1011,11, < 8+0+4+1+05+0,25
1011,11, & 13,7510
Vi du 2: Boi gié tri cua s6 4B,8F trong hé thap luc phan sang hé thap phan.
4B,8F5 < 4*16' + B*16° + 8*1671 + 15*1672
4B,8F <> 64 + 11 + 0,5 + 0.05859375
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4B,8Fs <& 75,5585937510
* Poi mot co sd tir ¢ 10 sang hé b

Pay 1a bai toan tim mot day cac ky hiéu cho s N viét trong hé b. Mot sb N viét
trong dang co s6 10 va viét trong co s6 b ¢ dang nhu sau:

N = (@na@n-1...a0,a182...a-m)b = (@nd@n-1...a0)p + (0,a182...am)

Trong do:
(andn-1...a0)» = PE(N) la phan nguyén cua N.
(0,21a.5...a.m)s = PF(N) 12 phin thap phan ciia N.

C6 2 céch bién d6i khac nhau cho phan nguyén va phan thap phan.

+ Phan nguyén — PE(N)

Phan nguyén c6 thé viét lai nhu sau:
PE(N) = (anb™™* + a5 1b"2 +...+a1)b + ag

Ta thay rang, néu lay PE(N) chia cho b thi ta s& c6 sé du 1a ao, duoc thuong la
PE’(N) = (asb™ ! + an_1b™2 +...+ a1)b. Vay sb du cua lan tha nhat nay chinh 1a bit c6 trong
s nho nhat (bit LSB).

Tiép tuc cho dén khi duoc phép chia cubi cing, d6 chinh 14 bit 16n nhat (MSB).

+ Phan thap phan — PF(N)

Phan thap phan c6 thé dugc viét lai nhu sau:
PF(N)=b?'(@ai+azbt+ ... +anb™?

Ta thay rang néu nhan PF(N) véibtadugcas +asbt+ ... +ab™=a, +
PE’(N). Vay a 3 chinh 14 bit I& dau tién cua phan thap phan.

Tiép tuc lap lai bai toan nhan phan 1& cua két qua c6 dugc cia phép nhan trude do
véi b cho t6i khi két qua phan 18 bang 0, ta tim duoc day s6 (21823 ... am).

ChU y: Phan thap phan cua sé N khi doi sang hé b c¢6 thé gom vé sé sb hang (do
két qua phan thap phan c6 duoc ludn khac 0), vay tuy theo yéu cau vé do chinh xéc cua
két qua ma ta 1y mot sé sb hang nhat dinh.

Vi du: Doi s6 6,3 sang hé nhi phan.
Phan nguyén ta thuc hién nhur sau:

6 12 Két qud phép chia bdng khong (két
0 3 2 thuc). Ldy nguoc phén du ta duoc:

X 1 |2 110815 < 6ec
1 |0

Phan thédp phan ta thyc hién nhw sau:

0,3*2=06 = a;=0 Layphanchanla0
06*2=12 =a,=1 Liyphanchanlal
0,2*2=0,4 2> az;=0
0,4*3=0,8 2> a4s=0
0,82=1,6 =2 as=1
0,6*2=1,2 =2 as=1
02*2=04 Da;=0 | (tiéptuc...)

17



Nhu vay két qua bai toan nhan ludn ludn khac 0, néu két qua bai toan chi can 5 sé 18 thi
ta ldy PF(N) = 0,01001.
Két qua cubi cung 1a: 6,310 ¢»110,01111,
* Pdi mdt co sb tir hé b sang hé bk
Tur cach trién khai da thirc ctia s6 N trong hé b, ta c6 thé nhém thanh ting k sé
hang tir ddu phay vé 2 phia va dit thanh thira s chung.
N=ab"+..+ a4b4 + a3b3 + a2b2 + albl + aob0 + &1b‘1 + 61_2b_2 + 8._3b_3 +...+anb™
Gia str k =3 s6 N dugc viét lai nhu sau:
N=... + (a5b2 + E3.4b1 + agbo)b3 + (a2b2 + a1b1 + aobo)bo +(&1b2 + ELzbl + &3b0)bf3 + ...
Phan chira trong mdi dau ngozc luén nho hon b* (k=3), vay sb nay chinh 1a mot sé
trong hé b* va dugc biéu dién boi cac ky hiéu twong ung trong hé nay.
Vi du 1: B6i 56 10011101010,10011 tir hé co s6 2 sang hé co s6 8 (k=3 vi 8 = 23)
Tir dau phay gom ting 3 s6, ta c6 thé thém sé 0 vao bén trai caa sé hoac bén phai
sau ddu phay cho du nhém 3 (k=3) sé, ta dugc nhu sau:
010 011 101 010, 100 1100 <>2352,46)
Vi du 2: B6i 56 10011101010,10011 tir hé co sb 2 sang hé co sb 16 (k=4 vi 16 = 2%)
Tir dau phay gom ting 4 s6, ta c6 thé thém sé 0 vao bén trai cua sé hoic bén phai
sau dau phay cho du nhém 4 (k=4) sé, ta dugc nhu sau:
0100 1110 1010, 1001 1000 <>4EA, 98¢
Ngoai ra, ta cling c6 thé bién d6i mot so tir b¥ sang bP thuc hién trung gian qua hé
b. Diéu nady d& dang suy ra tir 2 vi du trén, doc gia ty nghién ctu.
Duéi day 1a bang ké cac s dau tién trong 4 hé sé thuong gap:

Thap | Nhi Bat | Thap Thap | Nhi Bat | Thap
phan | phan phan | luc phan phan | phan phan | luc phan
0 00000 |O 0 11 01011 |13 B

1 00001 |1 1 12 01100 |14 C

2 00010 (2 2 13 01101 |15 D

3 00011 |3 3 14 01110 |16 E

4 00100 |4 4 15 01111 |17 F

5 00101 |5 5 16 10000 |20 10

6 00110 |6 6 17 10001 |21 11

7 00111 |7 7 18 10010 |22 12

8 01000 |10 8 19 10011 |23 13

9 01001 |11 9 20 10100 |24 14
10 01010 |12 A 21 10101 |25 15

3.2.3. Céac phép tinh trong hé nhi phan

Cac phép tinh trong hé nhi phan dugc thuc hién tuong tu nhu hé thap phéan, tuy
nhién ciing c6 mot s6 diém can luu .
* Phép cong

La phép tinh lam co s& cho cac phep tinh khac. Ta c6 cac chu y sau:
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0+0=0
0+1=1+0=1
1+1=0,nhé 1 (dem qua bit cao hon).
Ngoai ra dé thuc hién bai toan cong nhiéu sé ta nén nhé:
- Néu sb bit s6 1 chan thi két qua bang 0.
- Néu sb bit sb 1 18 thi két qua bang 1.
- Culcapsdl,cholsdnho.
Vidu: Tinh 011 + 101 + 011 + 011
11 € s nho
111 € sb nhé

011
N 101
011
011
1110
* Phép trur

Ta ¢ cac chu y sau:

0-0=0

1-1=0

1-0=1

0—-1=1, nhé 1 cho bit cao hon.
Vi du: Tinh 1011 - 0101

1 € sénhé
T
- 0101
0110
* Phep nhan
Ta ¢ cac chu y sau:
0x0=0
0x1=0
1x1=1
Vi du: Tinh 110 x 101
110
. 101
110
+ 000
110
11110

*Phep chia
Tuong tu nhu phép chia trong hé co s6 10.
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Vi dg: Tinh 1001100100 : 11000
1001100100 | 11000
~11ppp| 110011

0013EEP
11

00100100
-11000
001100 0 < thém 0 vao dé
~1100 0 chia lay phan I&.
0000 0
3.2.3. Ma ASCII.

HEX | DEC | CHR | Ctrl HEX | DEC | CHR HEX | DEC | CHR HEX | DEC | CHR
0 | o |NnuL| *@ | [ 20 | 32 | sP 40 | 64 | @ 60 | 96 |
1 1 |SOH| *A 21 | 33 | ! 41 | 65 | A 61 | 97 | a
2 2 STX rB 22 34 " 42 66 B 62 98 b
3 | 3 |ETX| ~C 23 | 35 | # 43 | 67 | C 63 | 99 | ¢
4 | 4 |EOT| "D 24 | 36 | ¢ 44 | 68 | D 64 | 100 | d
5 | 5 |ENQ| *E 25 | 37 | % 45 |60 | E 65 | 101 | e
6 | 6 | ACK| *F 26 | 38 | & 46 |70 | F 66 | 102 | |
7 | 7 |BEL| *G 27 | 30 | ° 47 | 1| G 67 | 103 | g
8 | 8 | BS | *H 28 | 40 | ¢ 48 | 72 | H 68 | 104 | h |
9 | 9 | HT | ™ 29 | 41 | ) 49 | 73 | 1 69 | 105 |

0A | 10 | LF | ~J A | 42 | * aA | 74 | J BA | 108 | j
0B | 11 | VT | *K B | 43 | + 48 | 75 | K 6B | 107 | k
0C | 12 | FF | L 2C | 44 4C | 76 | L BC | 108 | |
o0 | 13 | crR | *m 0 | 45 | _ o || m 6D | 109 | m
OE | 14 | SO | *N 2E | 46 | . 4E | 78 | N GE | 100 | n
OF | 15 | s8I | *0 oF | a7 | | 4F | 79 | O 6F | 111 | o
10 | 16 | DLE| *P 30 | 48 | 0 50 | 80 | P 70 | 112 | p
1 | 7 |DCc1| *a 31 | 9 | 1 51 | 81 | Q 71 | 113 | q
12 | 18 [DC2| *R 32 | 50 | 2 52 | 82 | R 72 | 114 | r
13 | 19 |DC3| *s 33 | 51 | 3 53 | 83 | S 73 | 115 | s
14 | 20 |DcCa| *T 34 | 52 | 4 54 | 84 | T 74 | 116 | t
15 | 21 |NAK| *U 3% | 53 | 5 55 | 85 | U 75 | 117 | u
16 | 22 |SYN| *V 3% | 54 | 6 5 | 86 | V 76 | 118 | v
17 | 23 |[ETB| "W | | 37 | 86 | 7 57 | 87 | W 77 | 119 | w
18 | 24 |CAN| *X 38 | 56 | B 58 | 88 | X 78 | 120 | x
19 | 25 | EM | Y 39 | 57 | 9 59 | B89 | ¥ 79 | 121 | y
1A | 26 |suB| *z 3A | 58 | : 5A | 90 | Z A | 122 | z
18 | 27 |ESC 3B | 59 | 58 | 91 | [ 7B | 123 | {
1C | 28 | Fs 3C | 60 | < 5C | 92 | 7C | 124 | |
| 29 | Gs D | 61 | = 50 | 93 | 1 7D | 125 | }
1€ | 30 | RS 3E | 82 | > 56 | o4 | » TE | 126 | ~
1F 31 us 3JF 63 7 sF 95 _ TF 127 | DEL

Bang 1.2: Bang ma ASC Il
ASCII (American Standard Code for Information Interchange - Chuan ma trao doi
théng tin Hoa Ki) la bo ki ty va bd mé ki tu dua trén bang chir cai La Tinh dugc dung
trong tiéng Anh hién dai va cac ngdn ngir Tay Au khac. N6 thuong duoc dung dé hién thi
van ban trong may tinh va cac thiét bj thong tin khac. No ciing duoc ding boi cac thiét bi
diéu khién 1am viéc véi van ban.
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Bang ma ASCII chuan c6 128 ki tu, gom cac ki tu diéu khién (0 - 31 va 127), cac
Ky tu in duoc nhu bang chit cai, cac dau (32 - 126). Bang ma ASCII mé rong ¢ 255 ki tu
gom 128 ky tu cua bang ma ASCII chuan va céac chit c6 dau, ky tu trang tri, v.v...

Phép trir nhi phan, chinh Ia phép cong nhi phan vai sé bl 2 caa sb trix, treong hop
két qua duong:

9140 01011011 01011011
-46 -00101110 Invert + 11010010
45,5 each bit I00101101 =454
One's com 11010001
Add 1 + Ind|Gates
Two's comp 11010010 result positive
and in true

Car y binary form

Truong hop két qua am

7710 01001101 01001101
- 88« 01011000 + 10101000 Complement
- 110 Complement | [0[11110101 —_» 00001010
10100111 + 1
+ 1j 2 Indicates - 101 =-11y
10101000 result negative
and in two's
Carry complement
form

CAU HOI ON TAP

1. bac tinh chung cua vi xu ly 12 gi? So sanh gitra vi xir ly va vi diéu khién?
2. Néu céc rng dung cua vi xtr 1y va vi diéu khién?

3. Trinh bay chtrc ning cac chan cua vi diéu khién 89517

4. C6 bao hé dém hién nay trong vi diéu khién?

5. M0 ta nguyén ly hoat dong cua IC 89517

BAI TAP

Cau 1: 1 dia mém c6 dung luong 1,44MB luu trit dugc 400 trang vin ban.

Vay néu ding mot 6 dia ctimg c6 dung luong 12GB thi luu giit dugc bao nhiéu
trang van ban?
Cau 2: Chuyén xau ky tu sau thanh ma nhi phan: TIN HOC
Cau3: Day bit 0110001001111001 0111010001100101 twong tng la md@ ASCII ctua day
Ky tu nao.
Cau4: Viét cac so thyuc sau dudi dang dau phay dong: 11005 ; 25,879 ; 0,000984
Cau 5: Doi cac s6 sau sang hé nhi phan va hé co s616: 7; 15; 22; 127; 97; 123.75
Cau 6: Doi cac s6 sau sang hé co s6 10: 5D1616 ; 7D71616; 11111122; 1011010122
Cau 7:

a. Doi tir hé hexa sang hé nhi phan 5E; 2A; 4B: 6C

b. Do tir hé nhi phan sang hé hexa 1101011; 10001001; 1101001; 10110
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BAI 2: TAP LENH 89C51

Gigi thiéu:

Nam 1976 Intel giéi thiéu bo vi diéu khién (microcontroller) 8748, mét chip tuong
tu nhu cac bo Vi xir Iy va 1a chip dau tién trong ho MCS-48. B¢ phic tap, kich thudc va
kha nang cua Vi diéu khién ting thém mot bac quan trong vao nam 1980 khi intel tung ra
chip 8051, bo Vi diéu khién dau tién cia ho MCS-51 va la chuan cong nghé cho nhiéu ho
Vi diéu khién dugc san xuat sau ndy. Sau d6 rat nhiéu ho vi diéu khién caia nhiéu nha ché
tao khac nhau lan luot dugce dua ra thi truong véi tinh nang duoc cai tién ngay cang
manh.

Muc tiéu caa bai:

- Giai thich tac dung céc 1énh diéu khién cua ho vi diéu khién 89C51.

- Viét cac chuong trinh theo yéu cau.

- Phan tich cac chuong trinh c6 san.

- Thuc hién cac tng dung thuc té théng qua cac md hinh.

- Ren luyén tinh chinh xac, nghiém tlc trong hoc tap va trong thuc hién céng viéc.
Noi dung chinh:

1. Giéi thigu.

IC 89C51 c6 kha nang diéu khién duoc cac bong Led roi chay theo hiéu tmg nhu
mach led hao quang hay rat nhiéu loai bong Led khac IC 89C51 duoc sir dung rat nhiéu
trong céc bién quang cao cho mot thwong hiéu, mot céi t&n, mot dich vu hay bang thdng
1.1. Pac tinh caa 1C 89C51.

- C0O kha nang 1000 chu ki ghi x6a.

- Tan sb hoat dong OHz-24MHz.

- 3 muc khoa bo nhé lap trinh.,

- 128 bytes Ram nai 4 port xuét nhap 1/0 8 bit.

- 2 bo time/counter 16 bit.

- Giao tién ndi tién bang phan ciing, 64 Kb ving nhd ma ngoai, 64 Kb ving nhé
dur liéu.

- 4 chu ki may cho hoat dong nhan hoac chia.

- C6 céc ché do nghi va ché do nguon giam.

1.2. CAu truc bén trong I1C 89C51

——

(o} PBO O 1 40 [0 vee
(T1) PB1 O] 2 38 [O PAD (ADO)
(AIND) PB2 ] 3 38 [1 PA1 (AD1)
(AIN1) PB2 O] 4 37 [ PA2 (AD2)
(88) PB4 | 5 36 [0 PA3 (AD3)
(Mosi)PBs O 6 35 [ PAd4 (ADa)
(MIS0) PBE O] 7 34 [0 PAS (ADS)
(SCK) PB7 ] 8 33 [0 PA6 (AD8)
RESET ] 8 32 [0 PAT (AD7)

{RXD) PDO ] 10 31 b 1cp

(rxp) o1 O 11 30 0 ALE

(INTO) PD2 ] 12 29 O ocie
(INT1)PD3 O] 13 28 O PCT (A15)
PD4 O] 14 27 b1 PCB (A14)
{OC1A) PD5 ] 15 26 [0 PG5 (A13)
(WR)PD8 O 16 25 [0 PC4 (A12)
{(RD) PDT O] 17 24 [ PC3 (A1)
XTAL2 O] 18 23 [ PC2 (A10)
XTAL1 O] 19 22 [0 PC1 (A9)
GND O] 20 21 [ PCO (A8)

Hinh 2.1.1: So do chan IC 89C51
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Thanh phan chinh cia vi diéu khién 89C51 chinh 1a CPU bén trong CPU ¢6 :
+ Thanh ghi tich liy A.
+ Thanh ghi tic liy B dung cho phép nhéan chia.
+ Don vi logic hoc ALU.
+ 4 bank thanh ghi.
+ B6 nhé chuong trinh, bo giai ma 1énh, bd diéu khién thoi gian va logic.
+ Con tré ngan xép.

] O 11.02982MHz

y
7805 L1317 S0pF|_ \‘ s0pF| +5Y CHIP CODE

HH“OUT HHH ” 5051 an
o UUU aor il = . y 06 4q BoCsz 8

GHD ouUT
M 1 ¥2 po0 | g8 go [P0 vag |20 59053 20K

51
EA po.1 (28 1 28 | P01 -
aofvee Fo.2 |37 a7 | Foz FSEN
PO.3 | 86 26 | PO.S
0.1 Fo.4 35 an | roa S DG ADAPTOR
+0 20/ GND PO.5 | 54 54 | P05 15vde
DBS 0.6 |8 35 | P06 t
COMIT — Fo.T |52 3z | Po.7 von [an Ul 7505 M 4
2 |8 RET |9 J_:. g
RxD 2 5 RN AD 1P _&r/
X . 3 1| mo P12 A 2 e GO-PIN
T 3 05275 P12 |8 Ag 3 |prz
£l 1 10} R 89':51 P13 |49 AS 4 | P13 Z”: wE |31
GMND3 F14[5 a4 s{r1a ggegg
Ef52 HEX P15 |s A% 3] 1
IV P1E|T #5 7 |ers BICH2 //‘?7'
= L P17 (8 Az a |r17  BICES
T0uF po.o |21 A8 21| Pz =
9 |rsT Pa.1 |22 a8 2z [ Paa 10uF
P22 |23 Alo 25 | P22
po.5 |24 Al 24| P23
B.2H p2.4 |25 IXE! 25 | P24
18 P33 ELIPE 415 26 | P2 r
— 28 |pa7 P25 )37 a4 10fprzo_ PROG |30
paz 12 ROV ESY 14 | ROv/EEY
Easy-Downloader v2.0 F5.7 P56 PS5 PS4 PEE PRT PG FET
17 15 15 [14 27 [2a is 7
B9C51/52/55
W.Sirichaote
B8/1041

Hinh 2.1.2: So @5 mach 89C51

1.3. Ung dung cia I1C 89C51.

- Dung dé diéu khién cac bong Led cua bién quang céo.

- U tién st dung 1am bién quang cai ngoai troi, ¢ noi kho thao 1ap.

- Dung dé diéu khién bang hién thi thong tin noi céng cong.

Nhu vay qua bai viét chac cac ban ciing di biét vé cau tao ciing nhu tng dung cia
vi diéu khién IC 89C51, no6i chung day la vi diéu khién dung dé diéu khién céc bién
quang céo Led cac chtrc ning ciing twong tu nhu mot sé mach diéu khién Led trén thi
truong nhu: mach diéu khién Led vay Oeled v3, mach diéu khién led 7 mau RGB...
2. Tap lénh.
2.1. Nhom truyén dix liéu.
2.1.1. Lénh chuyén dix liéu tir mét thanh ghi Rn vao thanh ghi A

Cu phap: Mov A, Rn

Lénh nay chiém dung luong bd nhé ROM 14 2 Byte

Thaoi gian thuc hién: 1 chu ki may

Cong dung: Chuyén dix liéu cua thanh ghi Rn vao thanh ghi A, dit liéu trén thanh
ghi Rn khong doi
Vi du: Gia str thanh ghi R5 mang di liéu vai gié tri 1a 0A5H (10100101B)
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Lénh Mov A, R5

Sau khi lénh duoc thuc hién A mang dir liéu gia tri ASH, Rn khong d6i gia tri
thanh ghi A trudc khi thuc hién 1énh khong can quan tam
2.1.2. Lénh chuyén dix liéu tir 6 nhé ¢é dia chi direct vao thanh ghi A

Cu phéap: Mov A, direct

Lénh nay chiém dung lugng bo nhé ROM 4 2 Byte

Thaoi gian thuc hién: 1 chu ki may

Cong dung: chuyén dit liéu cua 6 nhé c6 dia chi bang direct vao thanh ghi A.
Vi du: Gia str thanh ghi ¢6 dia chi 33H mang di liéu vai gié tri 1a 09H (00001001B)

Lénh Mov A,33H

Sau khi Iénh duoc thuc hién A mang di liéu gia tri 09H
2.1.3. Lénh chuyén dix liéu tir 6 nhé ¢é dia chi gian tiép vao thanh ghi A

Cu phap: Mov A,@Ri

Lénh nay chiém dung lwong bo nhé ROM la 1 Byte

Thaoi gian thyc hién: 1 chu ki may

Cong dung: chuyén dix liéu caa 6 nhé 'cé dia chi bang gia tri cua thanh ghi Ri' vao
thanh ghi A.
Vi du: Gia su trude khi thuc hién 1énh 6 nhé ¢o6 dia chi 33H mang dir liéu véi gia tri la
09H (00001001B) va thanh ghi R1 dwoc thiét 1ap gia tri 1a 33H

Lénh Mov A,@R1

Khi Iénh duoc thuc hién A nhan dit liéu tir 6 nhé ¢ vi tri bang gié tri duogc thiét
lap trong thanh ghi R1, tirc 1a A nhan dix liéu tir 6 nhé c6 dia chi la 33H, chuy: trude do 6
nhé 33H mang dir liéu 1a 09H.

Sau khi [énh duoc thuc hién A mang gia tri 1a 09H (00001001B)
2.1.4. Lénh dwa dir liéu vao thanh ghi A

Cu phap: Mov A, #data

Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte

Thaoi gian thuc hién: 1 chu ki may

Cong dung: thiét 1ap dit liéu cho thanh ghi A
Vi du: Muén thanh ghi A mang dix liéu c6 gia tri 1a 56H ta thuc hién Iénh

Mov A, #56H

Sau khi Iénh duoc thuc hién A mang gia tri la 56H
2.1.5. Lénh chuyén dix liéu tir A vao thanh ghi Rn

Cu phap: Mov Rn, A

Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte

Thaoi gian thuc hién: 1 chu ki may

Cong dung: chuyén dir liu tir thanh ghi A vao thanh ghi Rn (n=0-7)
Vi du:

Mov A, #56H

Mov R1, A

Sau khi céc Iénh duoc thuc hién R1 mang gia tri la 56H
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2.1.6. Lénh chuyén dir liéu tir mt 6 nhé ¢é dia chi direct vao thanh ghi Rn

Cu phap: Mov Rn, direct

Lénh nay chiém dung luong bo nhé ROM 14 2 Byte

Thaoi gian thuc hién: 1 chu ki may

Cong dung: chuyén dix lidu cia 6 nhé c6 dia chi direct vao thanh ghi Rn (n=0-7)
Vi du: gia st 6 nhé 55H mang di liéu co gia tri la A3H

Mov R4,55H

Sau khi céc Iénh duoc thuc hién R4 mang gié tri la A3H
2.1.7. Thiét @at dir liéu cho thanh ghi Rn

Cu phap: Mov Rn, #data

Lénh nay chiém dung lwong bo nhé ROM la 2 Byte

Thaoi gian thuc hién: 1 chu ki may

Cong dung: thiét dat di liéu cho thanh ghi Rn
Vi du: Muén thanh ghi Rn mang di liéu c6 gia tri 12 37H ta thuc hién Iénh

Mov A, #37H

Sau khi [énh duoc thuc hién A mang gia tri la 37H
2.1.8. Lénh chuyén dir liéu tir thanh ghi A vao mét 6 nhé cé dia chi direct

Cu phéap: Mov direct, A

Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte

Thaoi gian thuc hién: 1 chu ki may

Cong dung: chuyén dit liéu tir thanh ghi A vao mét 6 nhd ¢6 dia chi direct.
Vi du:

Mov A, #77H

Mov 69H, A

Sau khi céc Iénh dugc thuc hién 6 nhd 69H mang gia tri la 77H (gia tri caa cac bit
duoc thiét lap trong 6 nhd 69H 13 01110111B)
2.1.9. Lénh chuyén dir li¢u tir thanh ghi Rn vao mét 6 nhé ¢é dia chi direct

Cu phap: Mov direct, Rn

Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte

Thoi gian thuc hién: 1 chu ki may

Cong dung: chuyén dir lidu tir thanh ghi A vao mét 6 nhé ¢o dia chi direct
Vi du:

Mov Rn, #78H

Mov 7AH, Rn

Sau khi céc Iénh duoc thuc hién 6 nhd 7AH mang gia tri la 78H
2.1.10. Lénh chuyén dir liéu tir mdt 6 nhé ¢6 dia chi direct nay vao mét 6 nhé cé dia
chi direct khac

Cu phap: Mov direct, direct

Lénh nay chiém dung lugng bo nhé ROM Ia 3 Byte

Thoi gian thuc hién: 1 chu ki may
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Cong dung: chuyén dir liéu tir 6 nhé c6 dia chi direct ndy vao mot & nhd co dia chi
direct khac
Vi du: gia su thanh ghi 20H mang dir liéu co gia tri la FFH

Mov 22H, 20H

Sau khi [énh duoc thuc hién thanh ghi 22H mang gia tri la FFH
2.1.11. Lénh dwa dir liéu vao 6 nhé cé dia chi direct

Cu phap: Mov direct, #data

Lénh nay chiém dung lwong bo nhé ROM 1a 3 Byte

Thaoi gian thuc hién: 2 chu ki may

Cong dung: thiét 1ap dix liéu cho 6 nhé co dia chi direct
Vi du:

Mov 52H, #43H

Sau khi céc Iénh duoc thuc hién 6 nhd 52H mang gia tri la 43H
2.1.12. Lénh chuyén dir liéu tir mdt 6 nhé ¢é dia chi gian tiép vao 6 nhé ¢é dia chi
direct

Cu phap: Mov direct, @Ri

Lénh nay chiém dung lugng bo nhé ROM Ia 2 Byte

Thaoi gian thyc hién: 2 chu ki may

Cong dung: Chuyén dit liéu cia 6 nhé co dia chi bang gié tri cua thanh ghi Ri vao
0 nhé co dia chi direct
Vi du:

Mov 30H, #46H

Mov RO, #30H

Mov 23H, @R0O

Sau khi céc Iénh duoc thuc hién 6 nhd 23H mang gia tri la 46H
2.1.13. Lénh chuyén dir liéu tir thanh ghi A vao 6 nhé cé dia chi gian tiép

Cu phap: Mov @RI, A

Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte

Thoi gian thuc hién: 1 chu ki may

Cong dung: Chuyén dit liéu cuaa thanh ghi A vao 6 nhé cé dia chi bang gié tri cua
thanh ghi Ri
Vi du:

Mov A, #33H

Mov R1, #22H

Mov @RO, A

Sau khi Iénh duoc thuc hién 6 nhd 22H mang gia tri la 33H
2.1.14. Lénh chuyén dix liéu tir mdt 6 nhé 6 dia chi direct vao 6 nhé c6 dia chi gian
tiép

Cu phap: Mov @RI, direct

Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte

Thoi gian thuc hién: 2 chu ki may
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Cong dung: Chuyén dit liéu ciia 6 nhé c6 dia chi direct vao 6 nhé c6 dia chi bang
gia tri cua thanh ghi Ri
Vi du:

Mov 4BH, #2AH

Mov RO, #2AH

Mov @RO, 4BH

Sau khi Iénh duoc thuc hién 6 nhd 2AH mang gié tri la 2AH
2.1.15. Lénh dwa dir liéu vao 6 nhé cé dia chi gian tiép

Cu phap: Mov @RI, #data

Lénh nay chiém dung lugng bo nhé ROM Ia 2 Byte

Thoi gian thuc hién: 1 chu ki may

Cong dung: Thiét dit dit liéu cho 6 nhd c6 dia chi bang gia tri cua thanh ghi Ri
Vi du:

Mov RO, #3BH

Mov @RO, #27H

Sau khi Iénh duoc thuc hién 6 nhd 3BH mang gia tri la 27H
2.1.16. Lénh dwa dir liéu vao con troé dir lieu DPTR

Cu phéap: Mov DPTR,#datal6

Lénh nay chiém dung lwong bo nhé ROM la 3 Byte

Thaoi gian thuc hién: 2 chu ki may

Cong dung: Thiét dat dit liéu cho con tro dix liéu vai dir liéu 16 bit, thuc chat di
liéu duoc luu ¢ hai thanh ghi DPL (byte thap-dia chi byte 82H) va DPH (byte cao-dia chi
byte 83H).
Vi du: Mov DPTR,#3A5FH

Sau khi [énh dugc thuc hién DPTR mang gia tri la 3A5FH DPL mang gié tri 5FH
va DPL mang gia tri 3AH
2.1.17. Lénh trao d6i dir li¢u gitra 6 nhé c6 dia chi direct véi thanh ghi A

Cu phap: XCH A, direct

Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte

Thoi gian thuc hién: 1 chu ki may

Cong dung: Trao doi dit liéu caa thanh ghi A véi 6 nhé ¢ dia chi direct, tirc 1a sau
khi thuc hién Iénh 6 nhé ¢ dia chidirect mang dir liéu cua thanh ghi A trude d6 va thanh
ghi A mang dir liéu cta 6 nhé ¢o dia chi direct.
Vi du: Mov A, #0FAH

Mov 50H, #60H

XCH A, 50H
Két qua: A mang gié tri 12 60H 50H mang gi4 tri 13 OFAH
2.1.18. Lénh trao déi dir liéu giira thanh ghi Rn va thanh ghi A

Cu phap: XCH A, Rn

Lénh nay chiém dung lwong bo nhé ROM la 1 Byte

Thoi gian thuc hién: 1 chu ki may
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Cong dung: Trao doi dit liéu cua thanh ghi A véi thanh ghi Rn.
2.1.19. Lénh trao d6i dir li¢u gitra thanh ghi cé dia chi gian tiép va thanh ghi A
Cu phap: XCH A, @RI
Lénh nay chiém dung lwong bo nhé ROM la 1 Byte
Thoi gian thuc hién: 1 chu ki may
Cong dung: Trao doi dit liéu cua thanh ghi A véi 6 nhé c6 dia chi bang gia tri luu
gitr trong thanh ghi Ri
2.1.20. Lénh trao ddi dix li¢u 4 bit gitra thanh ghi ¢é dia chi gian tiép va thanh ghi A
Cu phap: XCHD A, @RI
Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte
Thoi gian thuc hién: 1 chu ki may
Cong dung: Trao doi dit liéu cua 4 bit thap ¢ thanh ghi A véi dit liéu cua 4 bit thap
& 6 nhd c6 dia chi bang gia tri luu giit trong thanh ghi Ri
2.1.21. Lénh truy xuét di liéu tir ROM noi
Cu phap: MovC A,@A+DPTR
Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte
Thaoi gian thuc hién: 2 chu ki may
Cong dung: Chuyén dit liéu tir bd nhé ROM c6 dia chi bang gia tri cua A cong Vo
DPTR vao thanh ghi A
Céc Iénh con lai trong nhém 1énh di chuyén
MovC A, @A+PC
MovC A, @i
MovX A, @DPTR
MovX A, @RI
MovX @DPTR, A
PUSH direct
POP direct
* GIAl THUAT VA LUU PO
Giai thuat la mot trinh tu thuc hién cong viéc nao do.
Luu d 12 sy biéu dién d6 hoa cua giai thut.
Luu d6 chtra cac ky hiéu biéu dién cac budc cua giai thuat.
MAai ky hiéu biéu dién mot hoat dong.
Cac ky hiéu duoc st dung trong luu do:
- Nhap - Input: tin hiéu vi diéu khién ldy vao dé xur li

y /

- Xur ly — Process: qué trinh xu li tin hiéu

- Quyét dinh — Decision: chon lya hudng di phu hop

<
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- Bat dau va Két thuc — Start and Stop:

( Start ) ( Stop )
- Hién thi - Display/Output: tin hiéu do vi diéu khién xuat ra dé
diéu khién thiét bi hién thi
< D,

- Goi chuong trinh con: goi chuong trinh con

(G §

Khi chuong trinh con dugc goi, chuong trinh chinh dung lai cho cho chuong trinh con
thuc hién xong thi chuong trinh chinh méi tiép tuc thuc hién.
- Bt dau va Két thuc chuong trinh con:

< >

* BAl TAP MAU
Bai tap 1:

Viét chuong trinh dé cac led néi véi Port 1 sang rdi tat led. Biét led sang khi tin
hiéu xuat ra & mac 1. Minh hoa trong hinh phia duéi

XXX
Phan tich: dé led sang rdi tat, can 1am cho tin hiéu xuat ra mac 1 mot khoang thoi gian

dé mét c6 thé nhan biét dugc, sau d6 1am tin hiéu xuét ra & mic 0 mot khoang thoi gian
nhu trén. Ctr lap di 1ap lai doan trén s& thay diy dén sang roi tat.

R?:;fFFH
I RG:::#FFH
K —
< P]:z#FFH> R6:=R6-1
' N
([T Delay DJ] ﬂ
l Yes
< pri-wo ) R7:=R7-1
:
e R

1 Yes

( Stop ) (ReD

29



Khi bit ¢au chuong trinh, P1 duoc truyén gia tri 1a #FFH dé 1am cac ngd ra cua P1
& mirc 1. Gia sir ta bo qua Iénh goi chuwong trinh con Delay, cong viéc can thuc hién ké
tiép 12 1am tin hiéu ¢ P1 tro vé muac 0 dé l1am led tat, vi vay P1 duoc truyén gia tri 12 #0H.
Cac lénh cua vi diéu khién chi thuc hién trong mot vai chu ki may, khoang vai ps, do dé
néu bo qua Iénh goi chuong trinh con Delay thi led sang sau khoang vai ps, roi lai tat
khoang vai ps, qua trinh sang tit cua led qua nhanh 1am mat ngudi chi thay led sang lién
tuc.

Mudbn mét ngudi nhan ra led sang 18n rdi tat di can 1am tin hiéu xuat ra P1 1au hon.
Chuong trinh con Delay thuc hién nhiém vu duy tri trang thai ¢ ngd ra lau hon bang céch
cho vi diéu khién thuc hién hang ngan lan cac cau lénh nao d6 khong anh huong dén
trang thai ngo ra. Khi chuong trinh chinh gap 1&€nh goi chuong trinh con Delay, chuong
trinh chinh s& dirng lai chd cho chuong trinh con Delay thuc hién xong réi méi thyuc hién
cau lénh ké tiép.

Chuwong trinh:

jrEFEKkRIAxF*RX*]]]]]--- 8 LED SANG SANG TAT ---\\\\
NI lam 8 led sang roi tat

NI sang o muc 1 va tat o muc O
NI lap di lap lai khong gioi han

ORG 000H ; khai bao dia chi de bat dau chuong trinh Tudau:

Mov P1, #11111111B ;===>>>> lam 8 led noi P1 sang

LCall Delay ;===>>>> goi chuong trinh con Delay

Mov P1, #00 ;===>>>> lam 8 led noi P1 tat

LCall Delay

Sjmp Tudau ;===>>>> nhay ve thuc hien tu dau
;**>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> delay

Delay:

Mov R7, #OFFH ;===>>>> ga'n R7=#0FFH, 1 chu ki may

Kt2: Mov R6, #0FFH ;===>>>> ga'n R6=#0FFH, 1 chu ki may

Ktl: Djnz R6, Ktl ;===>>>> giam R6 xuong 1, R6 khac 0-

Djnz R7, Kt2 ;===>>>> giam R7 xuong 1, R6 khac 0-> Ret ;===>>>>
ket thuc chuong trinh con Delay

End ;===>>>> ket thuc chuong trinh

Chuong trinh thuc hién, gap cau lénh Sjmp Tudau chwong trinh s& nhay vé nhan
Tudau & dau chuong trinh, va chuong trinh tiép tuc lai tir dau, ci thé chuong trinh 1ap lai
mai mai.

LCall Delay Iénh goi chuong trinh con Delay. Chuong trinh con trong chuong
trinh nay duoc bat dau bang nhan Delay:, khi ¢6 Iénh goi chuong trinh con, thi vi diéu
khién s& chuyén sang thuc hién cac cau lénh cia chuong trinh con, sau khi chuong trinh
con hoan thanh, vi diéu khién tré vé chuong trinh chinh dé thyc hién tiép.

Lénh Ktl: Djnz R6,Ktl
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Lénh Djnz R6,Kt1 ndy giam R6 di mot don vi, néu R6 chwa bang 0, chuong trinh
lai nhay vé nhdn Ktl, ma nhan Kt1 lai goi lai 1énh nay, do d6 toan cau 1énh thuc hién
giam R6 cho dén khi R6 vé 0 thi thuc hién Iénh ké tiép. Cau lénh nay thuc hién, khdng
anh hudong hay thay d6i gia tri caa cac 6 nhé khac, vi vay ngd ra tir cac Port ciing khong
thay d6i trang thai.

Téng thoi gian cua chuong trinh con Delay:

Néu st dung thach anh 12MHz thi mdi chu ki may 1a 1ps

Lénh Mov R7,#0FFH thyuc hién 1 1an va mat 1 chu ki may

Lénh Djnz R6,Kt1 thuc hién 255 lan va mdi lan mat 2 chu ki may

Poan Iénh

Kt2: Mov R6,#0FFH

Ktl: Djnz R6,Kt1 ki hiéu Kt thay cho kiém tra

Djnz R7,Kt2

Doan 1énh nay dugc thuc hién 255 lan véi mdi 1an gom (255x%2)chu ki may cua
Iénh Djnz R6,Kt1 va 2 chu ki may cua lénh Djnz R7,Kt2 va 1 chu ki may cua lénh Mov
R6,#0FFH

Tong cong doan trén da thuc hién (1+(255%2)+2)x255)=130815 chu ki may

Vay tong cong chuong trinh con Delay da thuc hién 130815+1=130816 chu ki
may, tirc 1a da thuc hién trong 130816us, khoang thoi gian gan bang 0.13s
Nhu vay trong 1s led sang khoang 4 lan di dé mat nguoi 6 thé nhan ra duoc. Néu mo
phong véi Pinnacle 52 chwong trinh delay phai chay vai sé 1an 1ap lai nhiéu hon dé thay
duoc cac trang thai ngd ra cua cac Port, thay doan chuong trinh con Delay & trén bang
doan chuong trinh con nhu dudi day khi mé phong bang Pinnacle 52
FESSSSSSSSSSSSSSSSSSSSSS>>S>>>>> (elay Pinnacle 52

Delay:

Mov 70H,#2H ;===>>>> ga'n

70H=#OFFH, 2 chu ki may

Kt3: Mov 71H,#0FFH ;===>>>>ga'n

71H=#0FFH, 2 chu ki may

Kt2: Mov 72H,#0FFH ;===>>>>ga'n

72H=#0FFH, 2 chu ki may

Ktl: Djnz 72H,Kt1 ;===>>>> giam 72H xuong 1, 72H khac 0-> giam tiep, 2ckm

Djnz 71H,Kt2 ;===>>>> giam 71H xuong 1, khac 0-> ve Kt2

Djnz 70H,Kt3 ;===>>>> giam 70H xuong 1, khac 0-> ve Kt3

Ret ;===>>>> ket thuc chuong trinh con

Bai tap 2:"Séang lan luot"

Phan cang: 8 led ndi véi Port 1, duge dinh vi tri nhu sau: led 1 ndi véi P1.0, lan
lugt cho dén led 8 (ndi véi P1.7). Biét led sang khi tin hiéu xuat & cac chan Port 1 & gia
tri 1. Viét chuong trinh dé cac led néi véi Port 1 sang lan luot ting led tir led 1 dén led 8.
Céc qua trinh trén duoc lap lai khdng ngung.
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Minh hoa:
NN HXRXRXRXRA®

Céch 1:

Cach nay don gian 1a 1am cho céc led sang bang céch thiét dit cac gia tri thich hop
cho céc bit cua Port dé 1am led séng theo ting trang thai, cach nay don gian nhung can
viét dai va tén dung luong b nhg Rom.

Chuong trinh

jrxkxkkkxkxkx*x*////--- LED SANG LAN LUOT -CACH DON GIAN
NI led sang lan luot tu led 1 den led 8-P1
NI sang o muc 1 va tat o muc O

NN lap di lap lai khong gioi han

7% ANW-----—- nap gia tri cho tung trang thai

ORG 000H ; khai bao dia chi de bat dau chuong trinh tren Mov

P1, #00000000B ;===>>>> lam 8 led noi P1 tat

LCall Delay ;===>>>>goi chuong trinh con Delay

Xuat: Mov P1, #00000001B ;===>>>> lam led 1 sang

LCall Delay

Mov P1, #00000010B ;===>>>> lam led 2 sang

LCall Delay

Mov P1, #00000100B ;===>>>> lam led 3 sang

LCall Delay

Mov P1, #00001000B ;===>>>> lam led 4 sang

LCall Delay

Mov P1, #00010000B ;===>>>> lam led 5 sang

LCall Delay

Mov P1, #00100000B ;===>>>> lam led 6 sang

LCall Delay

Mov P1, #01000000B ;===>>>> lam led 7 sang

LCall Delay

Mov P1, #10000000B ;===>>>> lam led 8 sang

LCall Delay

Sjmp Xuat ;===>>>> nhay ve thuc hien tu dau
;**>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> delay

Delay:

Mov R7, #OFFH ;===>>>> gan R7=#0FFH, 1 chu ki may

Kt2: Mov R6, #0FFH ;===>>>> gan R6=#0FFH, 1 chu ki may

Ktl: Djnz R6, Ktl ;===>>>> giam R6 xuong 1, R6 khac 0-> Djnz

R7, Kt2 ;===>>>> giam R7 xuong 1, R6 khac 0->
Ret ;===>>>> ket thuc chuong trinh con
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End ;===>>>> ket thuc chuong trinh
Céch 2:

Dé led sang lan luot, can lam cho tin hiéu xuat ra gia tri 1 mot khoang thoi gian dé
c6 thé nhan biét dugc. Pau tién cho P1 tit, sau d6 lam cho bit A.0 1én 1, st dung lénh
xoay trai dit liéu trén thanh Ram A, mdi lan xoay gié tri 1 s& chuyén lan luot qua A.1 -
A2-A3-A4-A5-A6-A.7-A.0 mdilan xoay xuit tin hiéu ra P1 s& thay led sang

lan luot tir led 1 dén led 8.
( Start )

< Pl )
||( Df:laz )||

A-#lH

Y
r

()

RL A

i

Stop

Chuong trinh:

JrFRARkSkRRkxEk*[]]]--- LED SANG LAN LUOT ---\\\\
NI ed sang lan luot tu led 1 den led 8
I sang o muc 1 va tat o muc O

NN lap di lap lai khong gioi han

Sl \\\\\\\\\\\ e nap thanh Ram A=#00000001B

FFI--- - ket hop xoay phai thanh Ram A va xuat du lieu

rhkkhkhkkhkkkhkhkhhkhkhkhkikhkhkhkhkkihkkhkhhihkihkihhkhkhkhkihkihhhihkkihkihhhihkkihkihhhihkikhihihkiiiik

ORG 000H ; khai bao dia chi de bat dau chuong trinh tren Mov ~ P1,#0
;===>>>> |lam 8 led noi P1 tat

LCall Delay ;===>>>>goi chuong trinh con Delay

Mov A, #00000001B ;===>>>> A co gia tri 00000001B

Xuat:

Mov P1, A ;===>>>> xuat du lieu A ra P1 dieu khien led

LCall Delay ;===>>>>goi chuong trinh con Delay

RL A
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Sjmp Xuat ;===>>>> nhay ve thuc hien tu dau
;**>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> delay

Delay:

Mov R7, #OFFH

Kt2: Mov R6, #OFFH

Ktl: Djnz R6, Ktl

Djnz R7, Kt2

Ret

End ;===>>>> ket thuc chuong trinh
Giai thich:

ORG 000H la Iénh chi dan: chuong trinh nay duoc luu vaio ROM bat dau tir dia
chi 000H. Khi méi bat dau chuong trinh, Mov P1,#0 lam tat ca cac led déu tat, LCall
Delay lam cho thoi gian tat da dé mat nguoi nhan ra. Mov A #00000001B 1am cho bit
A.0 cua thanh ghi A duogc set I1én 1, cac bit con lai ¢ gia tri 0.

Tiép theo trong chuong trinh 12 nhan Xuat: vi tri trg vé, trén luu d6 giai thuat 1a
diém mii tén tr& vé. Mov P1,A xuat tin hiéu ra P1, lGc nay led 1 sang 1&n. Tiép theo la
Iénh goi chuong trinh con LCall Delay. Cau 1énh RL A lam trang thai céac bit dich sang
trai 1 bit, trude d6 chi c6 A.0 ¢ gid tri 1, sau cau Iénh A.1 mang gia tri 1, con bit A.0 bay
gid mang gia tri 0 do bit A.7 c6 gia tri 0 chuyén sang.

Sjmp Xuat chuong trinh nhay dén doan chuong trinh duoc danh diu bang nhén
Xuat, nén nhé rang chuong 1énh goi Sjmp chi nhay duoc dén vi tri cach lénh goi khong
qua 128 byte, néu vuot qua gidi han nay chuong trinh dich s& bao 15i, khi d6 can thay
Sjmp bang Ljmp vi Ljmp c6 thé nhay dén vi tri bat ki trén ROM.

Luc nay chuong trinh bat dau tir nhan Xuat: Sau nhdn Xuat: 1a cau Iénh Mov P1,A
tin hiéu duoc xuat ra P1, ldc ndy P1.1 Ién gia tri 1, led tha hai sang, cac led con lai khong
sang. Cau Iénh RL A lam trang thai cac bit dich sang tréi 1 bit: A.2 I1én 1, cac bit khac
mang gia tri 0.

Cac qua trinh trén duoc lap lai lién tuc (vai cau 1énh Symp Xuat va nhan Xuat: ).
Két qua cudi cung nhu trén hinh minh hoa phia trén.

2.2. Nhém Iénh sé hoc-logic.
2.2.1. Nhém Iénh sé hec
2.2.2.1. Thanh ghi trang thai chwong trinh PSW

C=1 néu phép toan cong xay ra tran hoic phép trir c6 muon

C=0 néu phép toan cong khéng tran hozc phép trir khong c6 muon.

Phép cong xay ra tran 1a phép cong ma két qua 16n hon 255 (hay FFH hay
11111111b), lic nay C=1
Vi du: phép cong khdng tran

34



S6 cong 38H| 56 00111000b
S6 cong +3AH| 58 00111010D
Két qua 2 114 01110010b
ConhéC [0 0
Phép cong tran
S6 cong 6CH[ 108 01101100b
S6 cong +9FH| 159 10011111b
Kétqua | 10BH[ 267 100001011h
Conho C |1 1

Phan duoc t6 mau xanh 1a 8 bit cua thanh ghi A sau khi két qua dugc thuc hién,
phan mau do trong két qua 1 gia tri bi tran, gié tri nay khong luu ¢ thanh ghi A ma luu &
thanh ghi PSW, tai co C

SO trir OFH| 159 10011111b
S6 bi trir -6CH| 108 011011000
Kiqu | BSH[ S1  DOWWOGWIY
ConhéC |0 [0
Sétrir | 6CH| 108 011011000

S6 bi trir | -9FH| 159 100111110
K qua | D] 5! 10011017
Conhé C |1 1 -phép tri trén ¢ s6 muon

2.2.2.2. Lénh cong dir liéu trén thanh ghi A véi dir liéu trén thanh ghi Rn

Cu phap: Add A, Rn

Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte

Thoi gian thuc hién: 1 chu ki may

Cong dung: Cong gia tri dir liu trén thanh ghi A véi gi tri dir liéu trén thanh ghi
Rn, sau khi thyuc hién 1énh két qua dugc luu ¢ thanh ghi A. Lénh nay c6 anh hudong dén
thanh thanh trang thai PSW

Vi du 1:
Mov A, #20H
Mov R1, #08H
Add A, R1

Két qua: A cd gia tri 1a 28H. R1 van gitr nguyén gié tri 14 08H. Co6 C =0
Vidu 2:

Mov A, #0E9H
Mov R6, #0BAH
Add A, R6

Két qua: A = #0A3h. R6 = #0Bah. C6 C =1
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2.2.2.3. Lénh cong dir liéu trén thanh ghi A véi dir liéu é 6 nhé cé dia chi direct

Cu phap: Add A, direct

Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte

Thaoi gian thuc hién: 1 chu ki may

Cong dung: Cong gia tri dix liéu trén thanh ghi A vai gia tri dir liéu trén 6 nhd cd
dia chi direct, sau khi thuc hién 1énh két qua duoc luu & thanh ghi A. Lénh nay c6 anh
huong dén thanh thanh trang thai PSW
Vi du:

Mov 50h, #20H

Mov A, #0E8H

Add A,50H
Kétqua: A =#08H

50H = #20H
c=1

2.2.2.4. Lénh céng dix liéu trén thanh ghi A véi dix liéu cia 6 nhé ¢6 dia chi gian tiép

Cu phéap: Add A,@Ri

Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte

Thaoi gian thyc hién: 1 chu ki may

Cong dung: Cong gié tri dir liéu trén thanh ghi A véi gia tri dix li¢u cua 6 nhé co
dia chi bang gi4 tri caa thanh ghi Ri, sau khi thuc hién 1énh két qua duoc luu ¢ thanh ghi
A. Lénh nay c6 anh hudng dén thanh thanh trang thai PSW

Vi du:
AC =1, co C dang mang gia tri 1
Mov 50H, #60H
Mov R2, #50H
Mov A, #01H
Add A, @R2
Kétqua: A =#61H

R2 = #50H
C=0;coCmanggiatri0
2.2.2.5. Lénh cong dir liéu trén thanh ghi A vei dir liéu xac dinh
Cu phap: Add A, #data
Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte
Thoi gian thuc hién: 1 chu ki may
Cong dung: Cong gia tri dix liéu trén thanh ghi A vai mét gia tri xac dinh, sau khi
thuc hién [énh két qua duoc luu & thanh ghi A. Lénh ndy c6 anh huong dén thanh thanh
trang thai PSW
Vi du:
Mov A, #05h
Add A, #06h
Kétqua: A =#0Bh
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C=0

2.2.2.6. Lénh céng dir liéu trén thanh ghi A véi dir liéu trén thanh ghi Rn ¢6 s6 nhé
ocoC

Cu phap: AddC A, Rn

Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte

Thaoi gian thuc hién: 1 chu ki may

Cong dung: Cong gia tri dir liéu trén thanh ghi A véi gid tri dir liéu trén thanh ghi
Rn va cong thém gia tri cia s6 nhé trén co C, sau khi thuc hién 1énh két qua duoc luu &
thanh ghi A. Lénh nay c6 anh huong dén thanh thanh trang thai PSW
Vi du:

c=1
Mov A, #08h
Mov R1, #10h
Addc A, R1

Két qua: A = #19h ; cong ca co C
R1 = #10h
C =0

2.2.2.7. Lénh cgng dir li¢u trén thanh ghi A véi dix liéu & 6 nhé co dia chi direct va
gia tri s6 nhé & co C

Cu phap: AddC A, direct

Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte

Thoi gian thuc hién: 1 chu ki may

Cong dung: Cong gia tri dir liéu trén thanh ghi A véi gida tri dix liéu cua 6 nhd céd
dia chi direct va cong thém gié tri cua sé nhé trén co C |, sau khi thuc hién 1énh két qua
duoc luu & thanh ghi A. Lénh nay c6 anh hudng dén thanh thanh trang thai PSW
Vi du:

C=0

Mov A, #0A5h

Mov 10h, #96h

Addc A, 10h
Két qua: A = #3Bh

10h = #96h

c=1
2.2.2.8. Lénh cong dir liéu trén thanh ghi A véi dir liéu ciia 6 nhé c6 dia chi gian tiép
va s6 nhé & co C

Cu phap: AddC A,@Ri

Lénh nay chiém dung lwong bo nhé ROM la 1 Byte

Thaoi gian thuc hién: 1 chu ki may

Co6ng dung: Cong gia tri dir liéu trén thanh ghi A véi gid tri dir liéu cua 6 nhé cé
dia chi bang gié tri cua thanh ghi Ri va cong thém gi4 tri cua sé nha trén co C, sau khi
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thuc hién [énh két qua duoc luu & thanh ghi A. Lénh ndy c6 anh huong dén thanh thanh
trang thai PSW
Vi du:

c=1

Mov A, #05h

Mov 50h,#10h

Mov R2,#50h

Addc a,@R2
Két qua: A = #16h

C=0
2.2.2.9. Lénh céng dir liéu trén thanh ghi A véi dir liéu xac dinh va s6 nhé ¢ co C

Cu phap: AddC A #data

Lénh nay chiém dung lugng bo nhé ROM a 2 Byte

Thoi gian thuc hién: 1 chu ki may

Co6ng dung: Cong gia tri dix liéu trén thanh ghi A vai gia tri xac dinh va cong thém
gia tri cua sé nha trén co C, sau khi thuc hién 1énh két qua duge luu & thanh ghi A. Lénh
ndy c6 anh hudng dén thanh thanh trang thai PSW
Vi du:

c=1

Mov A, #05h

Addc A, #16h
Két qua: A = #1Ch

C=0
2.2.2.10. Lénh trir dir ligu trén thanh ghi A véi dir ligu trén thanh ghi Rn va soé nhé é
co C

Cu phap: SubB A, Rn

Lénh nay chiém dung lwong bo nhé ROM la 1 Byte

Thaoi gian thuc hién: 1 chu ki may

Cong dung: Trur gia tri dir li¢u trén thanh ghi A véi gia tri dix li¢u trén thanh ghi
Rn va trir cho gi4 tri nhé trén co C, sau khi thyuc hién 1énh két qua dugc luu ¢ thanh ghi
A. Lénh nay c6 anh hudng dén thanh thanh trang thai PSW
Vi du:

c=1

Mov A, #0E5h

Mov R3, #9Fh

Subb A, R3
Két qua: A = 45h

C=0
2.2.2.11. Lénh trirdir liéu trén thanh ghi A véi dix liéu & 6 nhé c6 dia chi direct va sé
nhé ¢ co C

Cu phap: SubB A, direct
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Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte

Thoi gian thuc hién: 1 chu ki may

Cong dung: Trur gia tri dir liéu trén thanh ghi A véi gia tri dix liéu cta 6 nhd c6 dia
chi direct va trir cho gia tri nhé trén co C, sau khi thuc hién Iénh két qua duoc luu ¢ thanh
ghi A. Lénh nay c6 anh huéng dén thanh thanh trang thai PSW
Vi du:

C=0

Mov A, #0E5h

Mov 05h, #9Fh

Subb A, 05h
Két qua: A = 46h

C=0
2.2.2.12. Lénh trir dir ligu trén thanh ghi A véi dir ligu ciia 6 nhé c6 dia chi gian tiép
va sé nhé ¢ co C

Cu phap: SubB A, @RI

Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte

Thaoi gian thuc hién: 1 chu ki may

Cong dung: Tru gia tri dir liéu trén thanh ghi A vai giatri dir liéu cta 6 nhé ¢o6 dia
chi bang gia tri cua thanh ghi Ri va trir cho gié tri nhd trén co C, sau khi thuc hién 1énh
két qua dugc luu & thanh ghi A. Lénh ndy c6 anh huong dén thanh thanh trang thai PSW
Vi du:

c=1

Mov A, #0E5h

Mov 4Fh, #50h

Mov R3, #4Fh

Subb A, @R3
Két qua: A = 94h

C=0
2.2.2.13. Lénh trir dix liéu trén thanh ghi A véi dir liéu xac dinh va sé nhé & co C

Cu phap: SubB A #data

Lénh nay chiém dung lugng bo nhé ROM Ia 2 Byte

Thoi gian thuc hién: 1 chu ki may

Cong dung: Tru gia tri dir li¢u trén thanh ghi A vai gia tri xac dinh va tru thém gia
tri nhé trén co C, sau khi thuc hién 1énh két qua duogc luu ¢ thanh ghi A. Lénh nay c6 anh
huong dén thanh thanh trang thai PSW
Vi du:

C=0

Mov A, #05h

Subb A, #4Fh
Két qua: A = 0B6h

c=1
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2.2.2.14. Lénh ting gia tri dir li€u trén thanh ghi A 1én 1 don vi
Cu phap: Inc A
Lénh nay chiém dung lwong bo nhé ROM la 1 Byte
Thaoi gian thuc hién: 1 chu ki may
Cong dung: Tang gia tri dit liu luu git trén thanh ghi A 1én 1 don vi, khong anh
huong dén cac co nhg trén PSW
Vi du:
Mov A, #05h
Inc A
Két qua: A = #06h
2.2.2.15. Lénh ting gia tri dir li¢u trén thanh ghi Rn 1én 1 don vi
Cu phap: Inc Rn
Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte
Thoi gian thuc hién: 1 chu ki may
CoOng dung: Tang gia tri dir li¢u luu gilr trén thanh ghi Rn Ién1 don vi, khéng anh
hudng dén cac co nhé trén PSW
Vi du:
Mov R7, #0Fh
Inc R7
Két qua: R7 = #10h
2.2.2.16. Lénh ting gia tri dir liéu é 6 nhé co dia chi direct 1én 1 don vi
Cu phap: Inc direct
Lénh nay chiém dung lugng bo nhé ROM Ia 2 Byte
Thoi gian thuc hién: 1 chu ki may
CoOng dung: Tang gia tri dir liéu & mot 6 nhé co dia chi direct 1én 1 don vi, khéng
anh huong dén céc co nha trén PSW
Vi du:
Mov 50h, #0FFh
Inc 50h
Két qua: 50h = #00
2.2.2.17. Lénh ting gia tri dir liéu & 0 nhé ¢é dia chi gian tiép 1én 1 don vi
Cu phap: Inc @RI
Lénh nay chiém dung lwong bo nhé ROM la 1 Byte
Thoi gian thuc hién: 1 chu ki may
Cong dung: Ting gia tri dix liéu & 6 nhé c6 dia chi bang gia tri dit liéu trén Ri 1én 1
don vi, khéng anh huéng dén cac co nhg trén PSW
Vi du:
Mov OFh, #05h
Mov RO, #0Fh
Inc @RO
Két qua: RO = #06h
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OFh = #05h
2.2.2.18. Lénh ting gia tri cua con tré dir liéu DPTR 1én 1 don vi
Cu phép: Inc DPTR
Lénh nay chiém dung lwong bo nhé ROM la 1 Byte
Thoi gian thuc hién: 2 chu ki may
CoOng dung: Tang gia tri dir liéu cua thanh ghi con tro dir liéu DPTR 1én 1 don vi,
khong anh huéng dén cac co nhé trén PSW
Vi du:
Mov DPTR, #5Fh
Inc DPTR
Két qua: DPTR = #060h
2.2.2.19. Lénh giam gia tri dir liéu trén thanh ghi A xuéng 1 don vi
Cu phap: Dec A
Lénh nay chiém dung lwong bo nhé ROM la 1 Byte
Thaoi gian thyc hién: 1 chu ki may
Cong dung: Giam gia tri dir liéu luu giir trén thanh ghi A xuéng 1 don vi, khéng
anh huong dén céac cd nhé trén PSW
Vi du:
Mov A, #05h
Dec A
Két qua: A = #04h
2.2.2.20. Lénh giam gia tri dix liéu trén thanh ghi Rn xuéng 1 dom vi
Cu phap: Dec Rn
Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte
Thaoi gian thuc hién: 1 chu ki may
Cong dung: Giam gia trj di liéu luu giit trén thanh ghi Rn xuéng 1 don vi, khéng
anh huong dén céac cd nhé trén PSW
Vi du:
Mov R6, #0Fh
Dec R6
Két qua: R6 = #0Eh
2.2.2.21. Lénh giam gia tri dix liéu & 6 nhé c6 dia chi direct xudng 1 don vi
Cu phap: Dec direct
Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte
Thaoi gian thuc hién: 1 chu ki may
Cong dung: Giam gia trj di liéu & 6 nhd 6 dia chi direct xuéng 1 don vi, khong
anh huong dén céac cd nhé trén PSW
Vi du:
Mov 7Fh, #0
Dec 7Fh
Két qua: 7Fh = #0FFh
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2.2.2.22. Lénh giam gia tri dir liéu & 6 nhé c6 dia chi gian tiép xudng 1 don vi

Cu phap: Dec @Ri

Lénh nay chiém dung lwong bo nhé ROM la 1 Byte

Thaoi gian thuc hién: 1 chu ki may

Cong dung: Giam gié tri dir liéu & 6 nhé c6 dia chi bang gia tri dir liéu trén Ri
xudngl don vi, khéng anh hudng dén cac co nhé trén PSW
Vi du:

Mov 60h, #05h

Mov R1, #60h

Dec @R1
Két qua: R1 = #04h

60h = #05h
2.2.2.23. Lénh nhan thanh ghi A véi thanh ghi B

Cu phéap: Mul AB

Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte

Thaoi gian thyc hién: 4 chu ki may

Cong dung: Nhan hai dix liéu 1a s6 nguyén khong dau & thanh ghi A véi thanh ghi
B, két qua 1a mot dit liéu 16 bit. Byte thap cua két qua luu & thanh ghi A va byte cao cua
két qua luu & thanh ghi B. Néu tich s6 16n hon 255(0FFH), c¢o tran OV ¢ thanh trang thai
PSW duoc thiét 1ap 1én 1, nguoc lai néu tich s6 nho hon 255(0FFH),co tran OV dugc
thiét 1ap vé 0. Co nhd C ludn o gia tri 0.
Vi du:

Mov A, #0B9%h

Mov B, #F7h

Mul AB
Két qua: A = #7Fh

B =#0B2h
2.2.2.24. Lénh chia thanh ghi A véi thanh ghi B

Cu phap: Div AB

Lénh nay chiém dung lwong bo nhé ROM 1a 1 Byte

Thoi gian thuc hién: 4 chu ki may

Cong dung: Chia hai dit liéu 1a s6 nguyén khong dau ¢ thanh ghi A véi thanh ghi
B, dit liéu ¢ thanh ghi A 12 sé chia con & thanh ghi B 1a s6 bi chia, két qua 12 mét dit liéu
8 bit duoc luu & thanh ghi A.sb du luu trix trong thanh ghi B Co nhé C ludn & gié tri 0.
Co tran OV duoc thiét 1ap gié tri 1 khi thanh ghi B mang gié tri 1a 00H-phép chia khéng
thé thuc hién.
Vi du:

Mov A, #50h

Mov B, #10h

DIV AB
Két qua: A = #5h
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B = #0h
2.2.2.25. Lénh higu chinh thap phan ndi dung ciia thanh ghi A d6i véi phép cong

Cu phap: DA A

Lénh nay chiém dung lwong bo nhé ROM la 1 Byte

Thoi gian thuc hién: 4 chu ki may

Cong dung: hiéu chinh dit liéu 1a gia tri luu giit ¢ thanh ghi A tir s6 Hex (sé nhi
phan) thanh s6 BCD (s6 thap phan viét dudi dang nhi phan). Li do ¢é Iénh hiéu chinh nay
vi khi cong hai gia tri 1a s6 BCD bang céc 1énh cong, vi diéu khién chi hiéu hai s6 cong la
sb nhi phan binh thuong, két qua sau Iénh cong 1a mot sé nhi phan binh thudng, khéng
phai 1a mot s6 BCD, vi vay két qua can dugc hiéu chinh dé dir liéu cudi 1a mot sé BCD.
Khi thyc hién Iénh, ¢ nhé C duoc xac 1ap 18n 1 néu phép cong cd két qua vuot qua 99
(s6 BCD). Két qua cudi cung, sé BCD ¢6 hang don vi nam & 4 bit thap trén thanh ghi A,
hang chuc & 4 bit cao cta thanh ghi A, hang traim 14 1 néu co C mang gia tri 1, 12 0 néu co
C mang gia tri 0.
Vidul:

Mov A, #10h

DA A

Két qua: A = #10h
Vi du 2:

Mov A,#0Eh

DA A
Két qua: A = #14h
2.2.2. Nhém 1énh logic.
2.2.2.1. Lénh And dir liéu é thanh ghi A véi dir liéu ¢ thanh ghi Rn

Cu phap: ANL A, Rn

Lénh nay chiém dung lugng bo nhé ROM Ia: 1 Byte

Thoi gian thuc hién: 1 chu ki may

Co6ng dung: thuc hién phép logic AND dir liéu ¢ thanh ghi A véi dir liéu ¢ thanh
ghi Rn, két qua duoc luu trit ¢ thanh ghi A
Vi du:

mov A, #0Fh

mov R1, #0F0h

ANL A, R1
Két qua: A = #0H
2.2.2.2. Lénh And dir liéu trén thanh ghi A véi dir liéu caa 6 nhé ¢é dia chi direct

Cu phap: ANL A, direct

Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte

Thaoi gian thuc hién: 1 chu ki may

Co6ng dung: thuc hién phép logic AND dir liéu & thanh ghi A vai dit liéu & 6 nhé
c6 dia chi direct, két qua duoc luu trit ¢ thanh ghi A
Vi du:
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mov A, #0FFh
mov 10h, #010h
ANL A, 10h
Két qua: A = #010h
2.2.2.3. Lénh And dir ligu trén thanh ghi A véi dir ligu ciia 6 nhé gian tiép
Cu phap: ANL A,@Ri
Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte
Thoi gian thuc hién: 1 chu ki may
Cong dung: thuc hién phép logic AND dir liéu & thanh ghi A véi dit liéu caa 6 nho
c6 dia chi bang gia trji caa thanh ghi Ri, két qua duoc luu trit & thanh ghi A
Vi du:
mov A, #0Fh
mov 70h, #0E1h
mov R1, #070h
ANL A, @R1
Két qua: A = #01h
2.2.2.4. Lénh And dir liéu trén thanh ghi A vei dir liéu xac dinh
Cu phéap: ANL A, #data
Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte
Thaoi gian thuc hién: 1 chu ki may
Cong dung: thuc hién phép logic AND dit liéu ¢ thanh ghi A vai di liéu cho
truge, két qua dugc luu trir ¢ thanh ghi A
Vi du:
mov A, #0Eh
ANL A, #11h
Két qua: A = #00
2.2.2.5. Lénh And dir liéu caa 0 nhé ¢é dia chi direct véi dir liéu trén thanh ghi A
Cu phap: ANL direct, A
Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte
Thoi gian thuc hién: 1 chu ki may
Cong dung: thuc hién phép logic AND dix liéu ¢ thanh ghi A véi dit liéu caa 6 nho
c6 dia chi direct, két qua duoc luu trit & 6 nhé c6 dia chi direct.
Vi du:
mov A, #08h
mov R1, #0F7h
ANL R1, A
Két qua: R1 = #0
2.2.2.6. Lénh And dir liéu trén 6 nhé c¢é dia chi direct véi dir liéu xac dinh
Cu phap: ANL direct, #data
Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte
Thoi gian thuc hién: 1 chu ki may
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Cong dung: thuc hién phép logic AND dir liéu cua 6 nhd c6 dia chi direct vai di
licu cho trugc, két qua duoc luu trir & 6 nhé ¢6 dia chi direct.
Vi du:
mov R1, #0F7h
ANL R1, #1Fh
Két qua: R1 = #017h
2.2.2.7. Lénh OR dir liéu ¢ thanh ghi A véi dir lieu 6 thanh ghi Rn
Cu phap: ORL A, Rn
Lénh nay chiém dung lugng bo nhé ROM Ia: 1 Byte
Thaoi gian thuc hién: 1 chu ki may
Cong dung: thuc hién phép logic OR dir liéu ¢ thanh ghi A véi dix liéu ¢ thanh ghi
Rn, két qua dugc luu trir & thanh ghi A
Vi du:
mov A, #0Fh
mov R1, #0FOh
ORL A, R1
Két qua: A = #0FFh
2.2.2.8. Lénh OR dir li¢u trén thanh ghi A véi dir ligu cia 6 nhé co dia chi direct
Cu phap: ORL A, direct
Lénh nay chiém dung lugng bo nhé ROM 1a 2 Byte
Thoi gian thuc hién: 1 chu ki may
Cong dung: thuc hién phép logic OR dir li¢u ¢ thanh ghi A vai dit liéu caa 6 nho
c6 dia chi direct, két qua duoc luu trit ¢ thanh ghi A
Vi du:
mov A, #0Eh
mov 50h, #0FOh
ORL A, 50h
Két qua: A = #OFEh
2.2.2.9. Lénh OR dir ligu trén thanh ghi A véi dir liéu ctia 6 nhé gian tiép
Cu phap: ORL A @RI
Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte
Thoi gian thuc hién: 1 chu ki may
Cong dung: thuc hién phép logic OR dir liéu ¢ thanh ghi A vai dit liéu caa 6 nhd
c6 dia chi bang gia tri caia thanh ghi Ri, két qua duoc luu trit ¢ thanh ghi A
Vi du:
mov A, #18h
mov 30h, #0FOh
mov R1, #30h
ORL A, @R1
Két qua: A = #0F8h
2.2.2.10. Lénh OR dir liéu trén thanh ghi A véi dir liéu xac dinh
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Cu phap: ORL A, #data
Lénh nay chiém dung lugng bo nhé ROM Ia 2 Byte
Thaoi gian thuc hién: 1 chu ki may
Cong dung: thuc hién phép logic OR dir liéu ¢ thanh ghi A véi dir liéu cho trudc,
két qua duoc luu trir & thanh ghi A
Vi du:
mov A, #00h
ORL A, #10h
Két qua: A = #010h
2.2.2.11. Lénh OR dir liéu cia 6 nhé ¢é dia chi direct voi dir liéu trén thanh ghi A
Cu phap: ORL direct, A
Lénh nay chiém dung lugng bo nhé ROM a 2 Byte
Thoi gian thuc hién: 1 chu ki may
Cong dung: thuc hién phép logic OR dir liéu ¢ thanh ghi A vai dit liéu caa 6 nho
c6 dia chi direct, két qua dugc luu trit & & nhé c6 dia chi direct.
Vi du:
mov A, #0Fh
mov 5Fh, #0F0Oh
ORL 5Fh, A
Két qua: 5Fh = #0OFFh
2.2.2.12. Lénh OR dir liéu trén 6 nhé cé dia chi direct véi dir li¢u xac dinh
Cu phap: ORL direct, #data
Lénh nay chiém dung lugng bo nhé ROM a 3 Byte
Thoi gian thuc hién: 2 chu ki may
Cong dung: thuc hién phép logic OR dir liéu cua 6 nhd co dia chi direct véi dir
licu cho trugce, két qua duoc luu trir & 6 nhé ¢6 dia chi direct.
Vi du:
mov 60h, #0FOh
ORL 60h, #1Fh
Két qua: 60h = #OFFh
2.2.2.13. Lénh EX-OR dir liéu é thanh ghi A véi dir ligu ¢ thanh ghi Rn
Cu phap: XRL A, Rn
Lénh nay chiém dung luong bo nhé ROM la: 1 Byte
Thoi gian thuc hién: 1 chu ki may
Cong dung: thuc hién phép logic EX-OR dir liéu ¢ thanh ghi A véi dir liéu ¢ thanh
ghi Rn, két qua duoc luu trit ¢ thanh ghi A
Vi du:
mov A, #0F2h
mov R3, #0EOh
XRL A, R3
Két qua: A = #12h
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2.2.2.14. Lénh EX-OR dir liéu trén thanh ghi A véi dir ligu cia 6 nhé co dia chi
direct

Cu phap: XRL A, direct

Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte

Thoi gian thuc hién: 1 chu ki may

Co6ng dung: thuc hién phép logic EX-OR dit liéu & thanh ghi A vai di liéu cua 6
nhé co dia chi direct, két qua duoc luu trit & thanh ghi A
Vi du:

mov A, #012h

mov 10h, #0EOh

XRL A,10h
Két qua: A = #0F2h
2.2.2.15. Lénh EX-OR dir ligu trén thanh ghi A véi dir ligu ciia 6 nhé gian tiép

Cu phap: XRL A,@Ri

Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte

Thaoi gian thyc hién: 1 chu ki may

Co6ng dung: thuc hién phép logic EX-OR dit liéu & thanh ghi A vai di liéu cua 6
nhé co dia chi bang gia tri caa thanh ghi Ri, két qua duoc luu trit ¢ thanh ghi A
Vi du:

mov A, #08h

mov 10h, #0ESh

mov RO, #10h

XRL A, @RO
Két qua: A = #0E1h
2.2.2.16. Lénh EX-OR dir liéu trén thanh ghi A vei dir liéu xac dinh

Cu phap: XRL A, #data

Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte

Thaoi gian thuc hién: 1 chu ki may

Cong dung: thuc hién phép logic EX-OR dir liéu ¢ thanh ghi A véi di liéu cho
truge, két qua dugc luu trir ¢ thanh ghi A
Vi du:

mov A, #12h

XRL A, #12h
Két qua: A = #0
2.2.2.17. Lénh EX-OR dir liéu caa 6 nhé ¢é dia chi direct vai dir liéu trén thanh ghi
A

Cu phap: XRL direct, A

Lénh nay chiém dung luong bd nhé ROM 14 2 Byte

Thaoi gian thuc hién: 1 chu ki may

Cong dung: thuc hién phép logic EX-OR dix liéu ¢ thanh ghi A vai dit liéu cua 6
nhd ¢6 dia chi direct, két qua duoc luu trit & 6 nhé co dia chi direct.
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Vi du:
mov A, #0F2h
mov 50h, #0EOh
XRL 50h, A
Két qua: 50h = #12h
2.2.2.18. Lénh EX-OR dir liéu trén 6 nhé c¢é dia chi direct véi dir liéu xac dinh
Cu phap: XRL direct, #data
Lénh nay chiém dung lwong bo nhé ROM 1a 3 Byte
Thaoi gian thuc hién: 2 chu ki may
Cong dung: thuc hién phép logic EX-OR dir liéu cua 6 nhé ¢ dia chi direct véi dir
licu cho trude, két qua duoc luu trit & & nhé co dia chi direct.
Vi du:
mov 50h, #0EOh
XRL 50h, #01h
Két qua: 50h = #0E1h
2.2.2.19. Lénh bu gia tri dir ligu trén thanh ghi A
Cu phap: CPL A
Lénh nay chiém dung luong bo nhé ROM la 1 Byte
Thoi gian thuc hién: 1 chu ki may
Cong dung: lay bu gia tri luu gitr & thanh ghi A, cac bit c6 gia tri 1a 1 chuyén thanh
0 va nguoc lai cac bit c6 gia tri 1a 0 chuyén thanh 1.
Vi du:
mov A, #01100111b ;(twong duong 67h)
CPL A
Két qua: A =#10011000b (twong duong 98h)
2.2.2.20. Lénh xo6a dir li¢u trén thanh ghi A
Cu phéap: CLR A
Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte
Thoi gian thuc hién: 1 chu ki may
Cong dung: tat ca cac bit cua thanh ghi A déu duoc xac 1ap gia tri 0 .
Vi du:
mov A, #01100111b
CLR A
Két qua: A = #0
2.2.2.21. Lénh xoay trai dir liéu trén thanh ghi A
Cu phap: RL A
Lénh nay chiém dung lwong bo nhé ROM la 1 Byte
Thaoi gian thuc hién: 1 chu ki may
Cong dung: thanh ghi A gom tam bit A7 A6 A5 A4 A3 A2 Al A0. Khi thuc hién
lénh xoay trai RL A gia trj cta cac bit dugc chuyén trang bit ¢ bén trai no, gié tri cua bit
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A0 chuyén sang bit A1, gié tri ciia bit A1 chuyén sang bit A2, twong tu V&i cac bit con
lai, va gia tri cua bit A7 chuyén sang bit AO.
2.2.2.22. Lénh xoay trai dir li¢u trén thanh ghi A cung véi co nhé C

Cu phap: RLC A

Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte

Thaoi gian thuc hién: 1 chu ki may

Cong dung: thanh ghi A gdm tdm bit A7 A6 A5 A4 A3 A2 A1 A0. Khi thuc hién
lénh xoay trai A v&i cd nhg RLC A gid tri cia cac bit dugc chuyén trang bit ¢ bén trai no,
gia tri cua bit AO chuyén sang bit A1, gia tri cua bit A1 chuyén sang bit A2, tuong tu VOi
cac bit con lai, va gia tri cua bit A7 chuyén sang co nhé C, gid tri & co nhd C chuyén sang
bit A0
2.2.2.23. Lénh xoay phai dir liéu trén thanh ghi A

Cu phap: RR A

Lénh nay chiém dung lwong bo nhé ROM la 1 Byte

Thaoi gian thyc hién: 1 chu ki may

Cong dung: thanh ghi A gém tam bit A7 A6 A5 A4 A3 A2 Al A0. Khi thuc hién
lénh xoay phai RR A gia tri cua cac bit duoc chuyén trang bit & bén phai né, gia tri caa
bit A7 chuyén sang bit A6, gié tri ciia bit A6 chuyén sang bit A5, twong tu V§i cac bit con
lai, va gia tri cua bit AO chuyén sang bit A7.
2.2.2.24. Lénh xoay phai dir liéu trén thanh ghi A cung véi co nhé C

Cu phap: RRC A

Lénh nay chiém dung lwong bo nhé ROM la 1 Byte

Thoi gian thuc hién: 1 chu ki may

Cong dung: thanh ghi A gom tam bit A7 A6 A5 A4 A3 A2 A1 A0. Khi thuc hién
lénh xoay phai A véi cd nhé -RRC A-gia tri cua cac bit dugc chuyén trang bit & bén phai
no, gié tri cua bit A7 chuyén sang bit A6, gié tri cua bit A6 chuyén sang bit A5, tuong tu
Vi cac bit con lai, va gia tri caa bit A0 chuyén sang co nhé C, gia tri & ¢ nhé C chuyén
sang bit A7
2.2.2.25. Lénh xoay 4 bit trén thanh ghi A

Cu phap: SWAP A

Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte

Thoi gian thuc hién: 1 chu ki may

Cong dung: hoan chuyén dir liéu ¢ 4 bit thap 1&n 4 bit cao va 4 bit cao xubng 4 bit
thap
Vi du:

mov A, #0E7h

SWAP A
Két qua: A = # 7Eh
* BAl TAP MAU

Hay viét chuong trinh diéu khién 16 led cua 2 port: port0 va portl sang don
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CHUONG TRINH
POOOKXKHXIEXXEXXEXHXXEXHXXEXHXXIHKIIXHXIIXKIXEXXXEXXXEXXXXXXXXXXK
;chuong trinh dieu khien port 0, port 1 sang don va tat het

;ket noi port 0 va port 1 den 16 led bang 2 soi cap 8 soi
POOOKKXKHXIEXXXEXXEXXXEXHXXIHXXIXHKXIXHXIIXKXXEXXXEXXXEXXXXXXXXXXK

org 0000h

port01_6: mov r4,#00h ;luu trng thai ban dau
mov r6,#00h

mov p0,#00h ;luu trng thai ban dau

mov p1,#00h

Icall delay ;goi chuong trinh con delay

mov 10h,#16 ;goi bien dem so lan dich chuyen cua led

port01_6a: mov 11h,10h ;chuyen bien dem tung led

mov r5,#00h ;nap 00 vao r5

mov r7,#00h ;nap 00 vao r7

setb ¢ ;lamcho bitC =1

port01_6b:

mov a,r7

rrc a ;xoay noi dung thanh ghi A sang trai

mov r7,a ;cat lai vao r7 de luu cho lan xu li ke

orl a,r4 ;lay ket qua do or voi r4 roi goi

ra pl

mov pl,a

mov a,r5

rrc a ;xoay noi dung thanh ghi A sang trai

mov r5,a ;cat lai vao r5 de luu cho lan xu li ke

orl a,r6 ;lay ket qua do or voi r5 roi goi

ra p0

mov p0,a

Icall delay

clr ¢ ;xoa Cy de chi dich 1 led di

djnz 11h,port01_6b ;giam ndung o nho (11h)<>0 thi quay lai

mov r4,pl

mov r6,p0

djnz 10h,port01_6a ;giam bien dem de xu li lan ke

ljmp port01_6
PXOOXXHXXKHXXKXEXXXKXEKXXXXKXIXXXKXEXXXKXKXXKXEXXXKXKXXXXKX
;chuong trinh con delay
PXOOKXHXXIKHIXHXIEXIXHXXEKIIHXIEKIIXHKIHKXEXHXIXHXXEXXIXHKXEXXXHXXEXXXXXKX

delay: mov 7eh,#040h

del: mov 7fh,#0ffh



djnz 7fh,$
djnz 7eh,del
ret
end
2.3. Nhom Iénh so sanh.

STT Cu phip M ti - csl:l
Milinh | Toin hang byte Y
1 CLR C Noacw Cvil 1 1
2 CLR Bit Xoa bit vé 0 2 1
3 SETB C batco C=1 1 12
4 SETB Bit Bt bit=1 2 1
5 CPL C Brao ma trj cia oo C 1T |1
] CPL Bit Brio gia trj caa bit 2 1
7 ANL C.bit C = (C)and(bat) 2 2
] ANL C /ot C =(C)and(dio cia bit) 2 2
a OFL C bit C = (Cor(hit) 2 2
10 OFL C.foat C =(Clor{dae cia bit) FEE
11 MOV C.but C=bt 2 1

2.4. Nhém Iénh nhay.
2.4.1. Lénh nhay thuan véi gia tri caa bit nhé

Cu phap: JB bit, rel

Lénh nay chiém dung lugng bo nhé ROM Ia 3 Byte

Thoi gian thuc hién: 2 chu ki may
Cong dung:

+ Néu bit nhd ¢6 gia tri 1, vi diéu khién s& nhay dén thuc hién chuong trinh tai dia
chi ma nhan duoc dat

+ Néu bit nhé c6 gia tri 0, vi diéu khién thyuc hién Iénh ké tiép (khdng thuc hién
Iénh nhay)
2.4.2. Lénh nhay nghich véi gia tri caa bit nhé

Cu phap: JNC bit, rel

Lénh nay chiém dung lwong bo nhé ROM la 3 Byte

Thaoi gian thuc hién: 2 chu ki may
Cong dung:

+ Néu bit nhé ¢d gia tri 0, Vi diéu khién s& nhay dén thuc hién chuong trinh tai dia
chi ma nhan duoc dat

+ Néu bit nhé c6 gié tri 1, Vi diéu khién thuc hién Iénh ké tiép (khéng thuc hién
Iénh nhay)
2.4.3. Lénh nhay thuan vei gia tri caa bit nhé va x6a bit

Cu phap: JBC bit, rel

Lénh nay chiém dung lugng bo nhé ROM Ia 3 Byte

Thaoi gian thuc hién: 2 chu ki may
Cong dung:
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+ Néu bit nhé cd gia tri 1, Vi diéu khién s& nhay dén thuc hién chuong trinh tai dia
chi ma nhén duoc dat, dong thoi x6a gi tri chira trong bit nhé dé tie 1a dua bit nhé d6 vé
giatri0

+ Néu bit nhé c6 gia tri 0, Vi diéu khién thuc hién Iénh ké tiép (khdng thuc hién
Iénh nhay)

2.4.4. Lénh nhay ¢é diéu kién (so sanh gia tri caa thanh ghi A va Rn)

Cu phap: CINE A, direct, rel

Lénh nay chiém dung lwong bo nhé ROM 1a 3 Byte

Thaoi gian thuc hién: 2 chu ki may

Cong dung: Vi diéu khién nhay dén thyc hién chuong trinh tai dia
chi ma nhan duoc dat néu gié tri cua thanh ghi A khac gia tri caa & nhé co dia chi direct,
néu bang nhau Vi diéu khién khong nhay va thuc hién lénh ké. Anh huong caa lénh dén
cd nhé C: Néu gia tri ciia thanh ghi A > gid tri cua 6 nhd c6 dia chi direct thi bit C c6 gia
tri 0. Néu gia tri cua thanh ghi A < gia tri cua 6 nhé c6 dia chi direct thi bit C c6 gié tri 1
2.4.5. Lénh nhay c6 diéu kién (so sanh gia tri ciaa thanh ghi A va dix liéu cho truéc)

Cu phap: CINE A, #data, rel

Lénh nay chiém dung lugng bo nhé ROM a 3 Byte

Thaoi gian thyc hién: 2 chu ki may

Cong dung: Vi diéu khién s& nhay dén thuc hién chuong trinh tai
dia chi ma nhin duogc dit, néu gia tri cua thanh ghi A khac gia tri dir liéu cho trude, néu
bang nhau Vi diéu khién khong nhay va thyc hién lénh ké

Anh huéng cua 1énh d&én co nhg C: Néu gié trj cua thanh ghi A > gia tri dit liéu
cho trugc thi bit C c6 gié tri 0. Néu gié tri cua thanh ghi A < gid trj di liéu cho truéc thi
bitCcbgiatril
2.4.6. Lénh nhay ¢é diéu kién (so sanh gia tri cia thanh ghi Rn va di liéu cho truéc)

Cu phap: CINE Rn, #data, rel

Lénh nay chiém dung lwong bo nhé ROM la 3 Byte

Thaoi gian thuc hién: 2 chu ki may

Cong dung: Vi diéu khién s& nhay dén thuc hién chuong trinh tai
dia chi ma nhin duoc dat néu gia tri caa thanh ghi Rn khac gié tri dix liéu cho truée, néu
bang nhau Vi diéu khién khéng nhay va thuc hién Iénh ké. Anh huong cua lénh dén co
nhé C: Néu gia tri cta thanh ghi A > gié tri dit liéu cho trudc thi bit C c6 gia tri 0. Néu
gia tri cua thanh ghi A < gia tri dit liéu cho trudc thi bit C co gia tri 1.

2.4.7. Lénh nhay c6 diéu Kién (so sanh gia tri ctia 6 nhé c6 dia chi gian tiép va dir
liéu cho truwéc)
Cu phap:

CINE @RI, #data, rel

Lénh nay chiém dung luong bd nhé ROM 1a 3 Byte

Thaoi gian thuc hién: 2 chu ki may

Cong dung: Vi diéu khién nhay dén thuc hién chuong trinh tai dia chi ma nhén
duoc dit néu gia tri caa 6 nhé c6 dia chi bang gia tri cua Ri khéc gia tri dit liéu cho trudée,
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néu bang nhau Vi diéu khién khong nhay va thuc hién 1énh ké. Anh huong caa lénh dén
co nhé C: Néu gié tri cua 6 nhd co dia chi gian tiép > gia trj dit liéu cho trudc thi bit C c6
gia tri 0. Néu gia tri cua & nhé co dia chi gian tiép < gié tri dit liéu cho trude thi bit C c6
gidtril
2.4.8. Lénh nhay cé diéu kién két hop véi 1énh giam trén thanh ghi Rn

Cu phap:

DJNZ Rn, rel

Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte

Thaoi gian thuc hién: 2 chu ki may
Cong dung: Giam gi4 tri cua thanh ghi Rn xudng 1 don vi, va

- Néu gi4 trj trong thanh ghi Rn khac 0, Vi diéu khién nhay dén thuc hién chuong
trinh tai dia chi ma nhan duoc dat.

- Néu gi tri trong thanh ghi Rn bang 0, Vi diéu khién thuc hién 1énh ké tiép

2.4.9. Lénh nhay c6 diéu kién két hop véi Iénh giam trén 6 nhé c6 dia chi
direct

Cu phap: DINZ direct, rel

Lénh nay chiém dung lugng bo nhé ROM a 3 Byte

Thaoi gian thyc hién: 2 chu ki may

Cong dung: Giam gia tri cia 6 nhé co dia chi direct xudng 1 don vi. Néu gia tri
trong 6 nhé c6 dia chi direct khac 0, Vi diéu khién nhay dén thuc hién chuong trinh tai
dia chi ma nhin duoc dat. Néu gia tri trong 6 nhé c6 dia chi direct bang 0, Vi diéu khién
thue hién 1énh ké tiép
2.4.10. Lénh delay 1 chu ki may

Cu phap: NOP

Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte

Thoi gian thyc hién: 1 chu ki may
Cong dung: delay trong 1 chu ki may
2.5. Nhém Iénh vé ngiin xép.
2.5.1. Lénh PUSH direct

Chtic nang: Cét vao ngin xép (stack).

Mo ta: Con tro stack dugc tang bai 1. Noi dung cua todn hang duoc chi ra trong
lénh sau d6 duoc sao chép vao RAM ndi tai dia chi duoc tro dén boi con tro stack. Cac
co khéng bi anh huong.

S6 byte 2

S6 chu ky 2

M3 déi tuong 11000000 aaaaaaaa
Hoat dong (SP) «(SP)+ 1

((SP)) «—(direct)
Vi du: Cat tam thoi noi dung cua thanh ghi A, B va RO vao ngan xép. Cho biét trudc
(A)=AAH, (B)=BBH, (R0)=CCH, (SP)=5FH.
Sau khi thuc thi chudi lénh: PUSH A
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PUSH B
PUSH 00H
Thi: (SP)=62H, (60H)=AAH, (61H)=BBH, (62H)=CCH
AlAAH PUSH A

B IBBH PUSH B

PUSH RO

RO |CCH

TFH

Sk te_y (SP) = 62H | CCH
61H | BBH |=—
60H | AAH

Truidc khi (SP) - SFH

thife hign lénk

[y

RAM NOI

2.5.2. Lénh POP direct

Chtrc ning: Lay ra tir ngan xép (stack).

M0 ta: Noi dung cta vung RAM néi dugce dinh dia chi béi con tro stack SP duoc
doc va noi dung con tro stack dugc giam bai 1. Gidtri doc duoc sau d6 duoc chuyén dén
byte duoc dinh dia chi truc tiép chi ra trong Iénh. Céc co khong bi anh huong.

S6 byte 2

S6 chu ky 2

M3 ddi tuong 11010000 aaaaaaaa
Hoat dong (direct) < ((SP))

(SP) — (SP) - 1
Vi du: Lay lai noi dung ctia thanh ghi A, B va RO da cit vao ngin xép luc dau (vi du
trén).
Sau khi thuc thi chudi Iénh: POP 00H
POP B
POP A
Thi: (SP)=5FH, (R0)=CCH, (B)=BBH, (A)=AAH
2.5.3. Lénh XCH A.
Chtrc ning: Trao d6i ndi dung caa thanh ghi A véi ndi dung ciaa mot byte
M6 ta: XCH nap cho thanh ghi A noi dung cta byte chi ra trong lénh, dong thoi
ghi ndi dung ban dau cua thanh ghi A cho byte vira néu trén. Toan hang ngudn dong thoi
la toan hang dich va nguoc lai.
Céc dang lénh: XCH A, Rn

S6 byte 1

S6 chu ky 1

M3 d6i tuong 11001rrr

Hoat dong (A) « (Rn)
XCH A, direct

S6 byte 2
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S6 chu ky 1

M3 déi tuong 11000101 aaaaaaaa
Hoat dong (A) < (direct)
XCH A, @RI
S6 byte 1
S6 chu ky 1
M3 d6i tuong 1100011i
Hoat dong (A) <((Ri))

2.5.4. Lénh XCHD A, @RI

Chtrc ning: Trao fi6i digit (Exchange Digit).

M6 ta: XCHD trao doi ndi dung nira thap cuaa thanh ghi A (biéu didn mot digit s6
hex hoac BCD) véi noi dung nira thap cua mot byte trong RAM ndi, byte nay duoc dinh
dia chi gian tiép bai thanh ghi chi ra trong Iénh. Nira cao cta cac thanh ghi vira néu trén
khong bi anh hudng va cac co ciing khong bi anh hudng.

S6 byte 1

S6 chu ky 1

Ma d6i twong 110101i

Hoat dong (A3 - A0) —(Ri3 - Ri0)

Vi du: Cho biét truéc (A)=36H, (R0)=20H, (20H)=75H.
Sau khi thyc thi Iénh XCHD A, @RO thi: (A)=35H, (20H)=76H
Sau khi thue thi Iénh XCHD A, @RO0 thi: (A)=35H, (20H)=76H

’ XCHD A, @RO

: N

2.6. Nhoém lénh diéu Khién.
2.6.1. Nhan

Nhan: Ki hiéu: rel

Nhan 12 mot chudi ki ty do nguoi ding ty dat dung dé danh dau cac doan chuong
trinh, nhan nay biéu thi dia chi cua Iénh khi duoc luu trén ROM.

Nhan chi duoc bit dau bang mot ki tu chir hodc dau" ", khéng duoc bat dau bang
sb ,khdng c6 khoang trang va két thic bang dau hai cham ":"

Trong chuong trinh nhan khong dugc dit trung tén véi nhau, va khong duoc trung
V&i Cac tir khda ma chuong trinh da str dung.
Vi du:

CA&c nhan dung X1: ;S 2:; 5:510: ;... Cac nhan sai 1X:;S 2 ;S 5: ;DW: ,LPT:...
2.6.2. Chuwong trinh con

Chuong trinh con: la nhitng doan chuong trinh thuc hién mot s lénh nao d6 va
duoc viét ngoai chuong trinh chinh, cic chuong trinh con nay dwoc dit tén bang mot
nhan va két thic bang Iénh RET, chuong trinh con ¢6 thé goi mét chuong trinh con khac.
Chuong trinh con dwgc chuong trinh chinh st dung khi can thiét bang céac lénh goi
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chuong trinh con; khi c¢6 1énh goi chuong trinh con, Vi diéu khién chuyén vé thuc hién
cac doan chuong trinh cta chuong trinh con, sau khi thuc hién chuong trinh con Vi diéu
khién tiép tuc tro vé thuc hién cac cau lénh trong chuong trinh chinh.

Chuong trinh con gitip cho chuong trinh mach lac, d& hiéu hon, néu trong chuong
trinh chinh ¢6 cac doan chuong trinh duogc lap di 13p lai nhiéu lan thi cac doan chuong
trinh d6 thudng duoc viét thanh mot chwong trinh con va truy xuat bang mét cau Iénh goi
chuong trinh con. Viéc s dung chuong trinh con giup cho viéc tim 15i va chinh sua
chuong trinh dé hon, néu chuong trinh chinh st dung nhiéu lan chuong trinh con, khi can
stra d6i chi can thay doi cac cau lénh trong chuong trinh con.

Chuong trinh con bat dau bang mot nhan va két thlic bang lénh Reti, chuong trinh
con ¢6 thé dat ¢ dau hoac cudi chuong trinh.

2.6.1. Lénh goi chwong trinh con dung dia chi tuyét doi

Cu phap:

ACall addr11

Lénh nay chiém dung lugng bo nhé ROM Ia 2 Byte

Thaoi gian thyc hién: 2 chu ki may

Cong dung: Khi lénh duoc thuc hién, Vi diéu khién chuyén vé thuc hién cac cau
lénh cia chuong trinh con bét dau tir dia chi addrl1 trén Rom, dia chi addr11 c6 thé thay
bang nhan bit dau cia mot chwong trinh con. Cau 1énh duoc thuc hién khi dia chi addr11
cach Iénh goi khéng qua 2 KByte .

Vi du:

ACall 45A6H
2.6.2. Lénh goi chuong trinh con dung dia chi tuyét doi

Cu phap: ACall addr16

Lénh nay chiém dung lugng bo nhé ROM 4 3 Byte

Thaoi gian thyc hién: 2 chu ki may

Cong dung: Khi lénh duoc thuc hién, Vi diéu khién chuyén vé thuc hién cac cau
lénh cua chwong trinh con bat dau tir dia chi addrl6 trén Rom, dia chi addr16 c6 thay
bang nhan bit dau chuong trinh con. Cau 1énh ¢6 thé goi chuong trinh con & bat ki vi tri
nao trén Rom vi khoang cach tir 1énh goi dén chuong trinh con 13 64 KByte.

2.6.3. Lénh két thiic chwong trinh con

Cu phap: Ret

Lénh nay chiém dung lwong bo nhé ROM la 1 Byte

Thoi gian thuc hién: 2 chu ki may

Cong dung: Lénh nay dung két thac chuong trinh con, khi gip 1énh nay Vi diéu
khién quay vé thuc hién 1énh & chwong trinh chinh.

2.6.4. Lénh két thiic chwong trinh con phuc vu ngat

Cu phap: Reti

Lénh nay chiém dung lugng bo nhé ROM 1a 1 Byte

Thoi gian thuc hién: 2 chu ki may
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Cong dung: Lénh nay ding két thac chuong trinh con ngét, khi gap lénh nay Vi
diéu khién quay vé thuc hién lénh ¢ chuong trinh chinh.
2.6.5. Lénh nhay ngin dén dia chi tuyét dbi

Cu phap: AJMP addr1l

Lénh nay chiém dung lugng bo nhé ROM 1a 2 Byte

Thaoi gian thuc hién: 2 chu ki may

Cong dung: Khi lénh duoc thuc hién, Vi diéu khién chuyén vé thuc hién cac cau
lénh cua chwong trinh bit dau tai dia chi addrl1 trén Rom, dia chi addrll c6 thé thay
bang nhdn . Cau lénh chi dugc thyc hién khi vi tri luu chwong trinh can thyc hién cach
Iénh goi khéng qua 2 KByte
2.6.6. Lénh nhay dai dén dia chi tuyét doi

Cu phap: LIMP addr16

Lénh nay chiém dung lugng bo nhé ROM a 3 Byte

Thaoi gian thuc hién: 2 chu ki may

Cong dung: Khi 1énh dugc thuc hién, Vi diéu khién chuyén vé thuc hién céc cau
lénh cua chuong trinh bt dau tai dia chi addrl1 trén Rom, dia chi addrll c6 thé thay
bang nhan . Cau Iénh c6 thé goi chuong trinh & bat ki vi tri nao trén Rom vi khoang céch
tir 1énh goi dén chuong trinh con 1a 64 KByte
2.6.7. Lénh nhay twong doi

Cu phap:

SIMP rel

Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte

Thoi gian thuc hién: 2 chu ki may

Cong dung: Khi Iénh dugc thyc hién, Vi diéu khién chuyén dén thuc hién cac cau
lénh cua chuong trinh duoc danh dau bang nhdn. Cau lénh chi duoc thuc hién dia chi cua
nhan céach 1énh goi khdng qué 128 Byte.(ca tdi hoac lui )
2.6.8. Lénh nhay gian tiép

Cu phap:

JMP @A+DPTR

Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte

Thoi gian thuc hién: 2 chu ki may

Cong dung: Khi Iénh dugc thuc hién, Vi diéu khién chuyén dén thuc hién cac cau
lénh ctia chuong trinh ¢6 dia chi trén ROM bang gia tri cua A cong Vi gia tri luu gitr trén
DPTR
2.6.9. Lénh nhay thuan vei co Zero

Cu phap: JZ rel

Lénh nay chiém dung lwong bo nhé ROM 1a 2 Byte

Thaoi gian thuc hién: 2 chu ki may

Cong dung: Néu co Zero ¢ gia tri 1(tac thanh ghi A c6 gié tri 0), Vi diéu khién s&
nhay dén thuc hién chuong trinh tai dia chi ma nhan duoc dat. Néu co Zero c6 gia tri
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O(tirc thanh ghi A c6 gié tri khac 0), Vi diéu khién thuc hién Iénh ké tiép (khong thuc
hién I1énh nhay)
2.6.10. Lénh nhay nghich véi cor Zero

Cu phap: JNZ rel

Lénh nay chiém dung lugng bo nhé ROM 1a 2 Byte

Thaoi gian thuc hién: 2 chu ki may

Cong dung: Néu c& Zero c6 gia tri O(tac thanh ghi A c6 gia tri
khac 0), Vi diéu khién s& nhay dén thuc hién chuong trinh tai dia chi ma nhan dugc dit.
Néu co Zero c6 gia tri 1(tic thanh ghi A c6 gid tri 0), Vi diéu khién thuc hién 1énh ké tiép
(khong thuc hién Iénh nhay)

2.6.11. Lénh nhay thuan véi co C

Cu phap: JC rel

Lénh nay chiém dung lugng bo nhé ROM a 2 Byte

Thaoi gian thuc hién: 2 chu ki may

Cong dung: Néu co C ¢6 gia tri 1, Vi diéu khién s& nhay dén thuc hién chuong
trinh tai dia chi ma nhin duoc dat. Néu co C c6 gia tri 0, Vi diéu khién thuc hién Iénh ké
tiép (khong thuc hién lénh nhay)

2.6.12. Lénh nhay nghich véi co Zero

Cu phap: JNC rel

Lénh nay chiém dung lugng bo nhé ROM Ia 2 Byte

Thoi gian thuc hién: 2 chu ki may

Cong dung: Néu cd C c6 gia tri 0, Vi diéu khién s& nhay dén thuc
hién chuong trinh tai dia chi ma nhan dugc dat. Néu co C c6 gia tri 1, Vi diéu khién thuc
hién Iénh ké tiép (khdng thuc hién lénh nhay)

*Bai tap mau:

Phan cting: 8 led ndi voi Port 0 duge dinh vi tri nhu sau:led 1 ni véi P0.0, 14 n
luot cho dén led 8 (néi vai P0.7). Biét led sang khi tin hidu xuat & mac 1.Viét chuong
trinh dé céc led ndi vai Port 0 sang don tir led 1 dén led 8 sau d6 tat hét led va l3p lai. Cac
qua trinh duoc lap lai khdng gigi han.

Céch 1:

Cach nay don gian 1a 1am cho céc led sang bang cach thiét dat cac gia tri thich hop
cho céc Port dé 1am led sang theo tirng trang thai, cach nay don gian nhung can viét dai
va tén dung luong bo nhd Rom. Néu can thiét cac ban tu giai
Céch 2:

O cach nay giai thuat phic tap hon: Chia qua trinh sang thanh hai qua trinh don:
qué trinh c6 1 led sang xoay vong va qué trinh cac led sang cé dinh c6 luu giir trang théi
led cudi chu trinh, két hop hai chu trinh trén sé& ra két qua can thuc hién. Dung thanh ghi
R3 dé 1am cho bit mang gi4 tri 1 xoay vong nhu & bai 5.

Dung 6 nhd 30H dung luu gia trang thai cudi ciia qua trinh.(ban dau 30H= #00000000B)
Thuc hién OR: R3 véi 30H rdi xuat ra PO sau mdi lan R3 xoay 1 bit.
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Trong qua trinh dau: mot bit mang gié tri 1 trén R3 xoay tir vi tri R3.0 dén R3.7, vi
30H luc nay dang mang gia tri 12 #00000000B, nén khi OR R3 v&i 30H roi xuat ra PO s&
thdy 1 led sang di chuyén tir led 1 dén led 8. Khi vi tri sang dén led tht 8 vi diéu khién
luu lai gié tri cua PO vao 30H.

Trong qua trinh hai: bit mang gia tri 1 trén R3 van xoay, lic nay 30H c6 bit 30H.7
dang & gia tri 1 tc 1a 30H dang mang gia tri #10000000B, nén khi OR R3 v&i 30H rdi
Xuit ra PO s& thay led 8 sang cd dinh, trong lac d6 c6 1 led sang di chuyén tir led 1 di vao.
Dén led 7 vi diéu khién luu lai gia tri PO vao 30H (gié tri moi luu 13 #11000000B).

Céac qué trinh tiép tuc nhu trén. Nhu vay can phai dém sé qua trinh da thuc hién, khi qua
trinh thuc hién dén lan thi 8, lac nay céc led déu sang hét, qua trinh phai dugc lap lai tir
dau. Dung thanh ghi RO dé luu giit gia tri nay. Trong qua trinh thyc hién, sb bit tham gia
Vvao xoay gia tri 1 s& giam theo cé&c qua trinh, vi vay can kiém soét s lan xoay trai trong
mdi qua trinh. Dung thanh ghi R1 luu gift gia tri nay.

Luu do:
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CHUONG TRINH
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I Sang dan tu led 1 den led 8
NI sang o muc 1 va tat o muc O
I lap di lap lai khong gioi han
1 FFLLLLLLLLLLLLLLLLL LKL - — —

rhkhkkkkEhhkhkikhkhkhkhkhkkhhkhkkhhkhkhkhkhkhkkhikhkhkhkhkkkhkhkhkhkkhhkkhkkhhkkkhkhkhkhkkhkihkhkkihkhkkkhkhhkkkhkhkkhkikkhkkikhkkikkx

*hkkkkhkkkkhkkkkhkkhkkkkikkkihkkkikkhkkhkkikhkkikkx

ORG 000H ; khai bao dia chi de bat dau chuong trinh tren Rom

TuDau:

SD2:

SD1:

Mov PO, #00h
Mov RO, #8 ;+++>>>s0 qua trinh thuc hien
Mov 30H, #00h

Mov 01H, 00H ;+++>>> vi khong co lenh Mov R1,R0
Mov R3, # 00h
SetB C

LCall Delay
Mov A, R3;Q@Q@@
RLC A ;@@@@===>>>xo0ay trai R3

Mov R3, A ;@@Q@@
ORL A, 30H ;+++>>> thuc hien phep OR giua A va 30H, ket qua 0 Mov PO,A

>>>xuat ket qua ra PO

DIJNZ R1, SD1
Mov 30H, PO ;===>>> luu giu trang thai cuoi
DJNZ RO, SD2

Ljmp TuDau
;**>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> delay

Delay:

Mov R7 #0FFH ;===>>>> gan R7=#0FFH, 1 chu ki may
Kt2: Mov R6,#0FFH ;===>>>> gan R6=#0FFH, 1 chu ki may
Ktl: Djnz R6,Ktl ;===>>>> giam R6 xuong 1, R6 khac 0-> Djnz R7,Kt2

>>>> giam R7 xuong 1, R6 khac 0-> Ret ;===>>>> ket thuc chuong trinh con

End
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CAU HOI ON TAP

1. CAu trlc, chtrc ning cua 89C51?

2. Nhom lénh truyén dix liéu ctia 89C51? Cong dung ctia nhém 1énh truyén dit liéu trong
chuong trinh vi diéu khién?

3. Nhém lénh sé hoc-logic cua 89C517?

4. Nhom lénh so sanh cua 89C51? Cho vi du minh hoa?

5. Nhém Iénh nhay cua 89C51?

6. Nhom lénh vé ngan xép cia 89C51?

7. Nhom lénh diéu khién cua 89C51? Cong dung cua nhém 1énh diéu khién trong chuong
trinh vi diéu khién?

8. Khai niém nhan? Nguyén tic dit tén nhan cho chwong trinh?

9. Chuong trinh con 14 gi? Uu nhuoc diém cua chuong trinh con?

10. Luu dd 12 gi? Tai sao khi viét chuong trinh phai c6 luu dd trudc?

BAI TAP
1. Viét chuong trinh xuat tin hiéu & Port 0 va Port 2 dé 8 dén led sang véi cac led duoc
két ndi véi Port 0 va Port 2 nhu so dd
2. Cho cac diy dén led c6 két ndi nhu trong so d6 dudi, cac ddy led nay duoc két ndi véi
Port 1 va Port 2. Viét chuong trinh dé cac led ndi mdi Port sang xen ké: led 1,3,5,7 sang;
led 2,4,6,8 tit, cic led dugce danh sé nhu sau led 1 ndi vai Px.0, led 2 ni véi Px.1, 1an
luot vé6i cac led khac.
3. Phan cang: 32 led néi véi Port 0,1,2,3, duoc dinh vi tri nhu sau: led 1 ndi véi P0.0, 1an
lugt cho dén led 32 (ndi vai P3.7). Biét led sang khi tin hiéu xuét & gié tri 1.Viét chuong
trinh dé cac led ndi véi Port 0,1,2,3 sang lan luot ting led tir led 1 dén led 32. Cac qua
trinh duoc lap lai khéng gidi han.
4. Lam cho céc led ndi Port 2 sang tat xen k& nhau, ( dén 1,3,5,7 sang, dén 2,4.6,8 tit
sau do dén 1,3,5,7 tat, dén 2,4,6,8 sang. Lap lai qua trinh trén.). Biét led sang khi tin hiéu
XUat & cac chan Port 2 & miic 1. Minh hoa trong hinh phia dudi

X PRXOGPXOXO

5. Hay viét chuong trinh diéu khién 8 led cua port 0 sang don theo chiéu nguoc lai.

6. Hay viét chuong trinh diéu khién 16 led cua 2 port: port0 va portl sang don. [xem
chuong trinh d3 viét bén dudi va thuc hién cac chuong trinh con lai.

7. Hay viét chuong trinh diéu khién 3 port: port0, portl, port2 sang dn.

8. Hay viét chuong trinh diéu khién 4 port: port0, portl, port2 va port3 sang don.

9. Hay viét chuong trinh sang don 2 port 0 va 1 tir ngoai vao trong va tir trong ra ngoai.
10. Hay viét chuong trinh sang don 4 port 0, 1, 2 va 3 tir ngoai vao trong va tir trong ra
ngoai.

11. Phan cting: 8 led ndi véi Port 2, duoc dinh vi tri nhu sau: led 1 ndi véi P2.0, lan luot
cho dén led 8 (ndi véi P2.7). Biét led sang khi tin hiéu xuat & cac chan Port 1 ¢ gia tri 1.
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Viét chuong trinh dé cac led ndi véi Port 1 sang theo kiéu ting nhi phan. C4c qué trinh
trén dugc lap lai khdng gisi han.

12. Phan cing: 8 led ndi véi Port 0 duoc dinh vi tri nhu sau: led 1 ndi véi P0.0, lan luot
cho dén led 8 (ni véi P0.7). Biét led sang khi tin hiéu xuat & mac 1.Viét chuong trinh dé
cac led néi vgi Port 0 sang dan tir led 1 dén led 8 sau d6 tat hét led va lap lai. Cac qué
trinh dugc 1ap lai khéng gidi han.

13. Phan cting: 8 led ndi véi Port 0 dugc dinh vi tri nhu sau: led 1 ndi véi P0.0, lan luot
cho dén led 8 (ndi véi P0.7). Biét led sang khi tin hiéu xuat & muac 1.Viét chuong trinh dé
cac led ndi véi Port 0 sang don tir led 1 dén led 8 sau d6 tat hét led va lap lai. Cac qué
trinh duoc lap lai khéng gidi han.

14. Viét chuong trinh diéu khién tong hop véi yéu cau sau: 32 led chép tat 10 lan, 32 led
tat dan tir trai sang phai va nguoc lai, 32 led sang dan Ién tir trai sang phai, mot diém led
sang chay, chuong trinh quay lai tir dau.

15. Kiém tra va bd sung luu d6 thuét toan diéu khién M6 hinh thang may xay dung sau:
(Tw dong hoa cac QTSX)

kKhéi tac HT

[0.0=0

3=l

Céing tic hanh
trinh ning
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BAI 3: TIMER/COUNTER

Gigi thiéu:

B dinh thoi/bo dém (Timer/Counter) 1a mot trong nhitng ngoai vi thdng dung ma
bat cir dong vi diéu khién nao ciing c6. Khi hoc tap, nghién ciru vé& bat ki mot dong vi
diéu khién nao do6, thi Timer/Counter 13 mot trong nhitng ngoai vi quan trong ma ngudi
hoc chac chan phai tim hiéu. Béi vi Timer/Counter duoc sir dung rat nhiéu trong cac ung
dung nhu quét led, tao xung pwm, do tan sd, dinh thoi. ..

Trong vi diéu khién 8051 c6 2 bo Timer/Counter (T/C) ¢6 chirc nang dém xung.

Ché d6 timer: B&m xung noi lay tir mach dao dong bén trong vi diéu khién c6 chu
ky 6n dinh. Ung dung: thudng dung dé xac dinh thoi gian chinh xac dé diéu khién cac
thiét bi theo thoi gian.

Ché do counter: Bém xung nhan tir bén ngoai dua dén ngd vao TO vai T/CO va
ngd T1 dbi véi T/CL.

Muc tiéu cua bai:

- Trinh bay dugc nguyén ly hoat dong .

- Viét chuong trinh cho vi mach xur Iy dém timer/counter ding 89C51.

- Rén luyén tinh can than chinh xac, nghiém tdc trong hoc tap va trong thuc hién
cong Viéc.

Noi dung chinh:
1. Timer
1.1. Bo dinh thi (Timer)

sl L

D Q D Q D Q D Q
Clock—> qF—F aq— aq—> qf—Flag
LSB Qo Q1 MSB Q2

@ | | |

Flagi‘m}c dat Ien 1 khi timer tran (7 sang 0)\‘

Hinh 3.1.1: Timer 3 bit va gian d6 dinh thi
Tai mdi thoi diém, ta chi sir dung duoc 1 trong 2 hoac 1 timer hozc 1a counter,
S6 lwong xung ma timer/counter ¢é thé dém dugc nhiéu nhat tir 0 dén 65535 dém
theo gi4 tri thap phan, 0000H dén FFFFH dém theo sé thap luc phan.
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Khi dén gia tri cuc dai FFFFH vanéu c6 thém 1 xung nita thi bo dém s& bj tran va
gia tri dém sé& tu dong nhay vé 0000H.
1.2. C4c thanh ghi trong timer/counter
1.2.1. Thanh ghi THO, TLO, TH1, TL1.
Dung dé luu trir c4c gia tri dém duoc cua bo timer/counter.
THO, TLO: Iuu gia tri timer/counter 0.
TH1, TL1: Ivu gia tri timer/counter 1.
D6 rong mdi thanh ghi la 8 bit.
1.2.2. Thanh ghi TMOD:
Thiét 1ap ché do hoat dong cho chan TO va T1.
Gdm 2 nhém 4 bit;
4 bit thap: thiét 1ap ché do hoat dong cho TO.
4 bit cao: thiét 1ap ché do hoat dong cho T1.

Timer SFR Muc dich Pia chi Dia chi bit
TCON Diéu khién 88H Cé
TMOD Ché do (hoat dong) 89H Khong
TLO Byte thap cia Timer 0 8AH Khéng
TL1 Byte thap cua Timer 1 8BH Khong
THO Byte cao cua Timer 0 8CH Khong
TH1 Byte cao cta Timer 1 8DH Khong
T2CON’ Diéu khién Timer 2 C8H o
RCAP2L Bat byte thap cia Timer 2 CAH Khong
RCAP2H Bét byte cao cia Timer 2 CBH Khéong
TL2 Byte thdp caa Timer 2 CCH Khong
TH2 Byte cao clia Timer 2 CDH Khong

* V6i 8032/8052.
Bang 3.1: Bang cac thanh ghi trong 8951
Trong d6, 2 bit MO va M1 tao ra 4 trang thai twong Gng voi 4 kiéu lam viéc khac
nhau cta TO va T1.
M1 | MO | Kiéu | Chiic nang
0o |0 0 Mode Timer 13 bit (mode 8048)
0 |1 1 Mode Timer 16 bit
1 |0 |2 Mode ty déng nap 8 bit
Mode tach Timer ra :
Timer0 : dugc tach ra lam 2 timer 8 bit gém ¢é:
Timer 8 bit TLO dugc diéu khién béi cac bit cua TO.
Timer 8 bit THO dudc diéu khién bdi céc bit cua .
Timer : khéng dudc hoat déng 6 mode 3.
Bang 1.2: C4c trang thai lam viéc cua TO va T1
MODE 0: Mode timer 13 bit
« St dung 8 bit cao cua thanh ghi THO (TH1) va 5 bit thap cua thanh ghi TLO (TL1)
dé luu trir c4c gia tri ¢ém cua bo timer/counter.
« Nhu vay ta c6 thé dém tir 0 dén 23 = 8192 gia tri xung ¢ ché d6 MODE 0.
MODE 1: Mode timer 16 bit

1 |1 3
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« St dung 2 thanh ghi 8bit THO (TH1) va TLO (TL1) dé luu trit cac gid tri dém.
« O ché do nay, ta co thé dém tir 0 dén 2'¢ = 65536 gia tri.
MODE 2: Mode timer tu dong nap 8 bit
« 8 bit cua thanh ghi TLO (TL1) dung dé dém gia tri cua bo timer/counter.
« 8 bit cta thanh ghi THO (TH1) dung dé lwu gi4 tri nap lai vao thanh ghi TLO
(TLL).
Vi du:
« Kbhi thanh ghi TLO = FFh.
o Thanh ghi THO = 89h.
 Khi dém tiép 1 lan gia tri nira thi TLO s& dém bat dau tir 89h thay vi dém lai tur
00h.
MODE 3: Mode tach timer
« Chilam viéc & Timer 0.
« 2 thanh ghi 8 bit TLO va THO hoat dong riéng lé va quay tro vé gia tri 00h khi bi
tran.
o St dung TFO va TF1 lam céc bit co tran tuong (ng.
1.2.3. Thanh ghi TCON
Chtra céc bit trang thai va diéu khién cho TO va T1.
Go6m 8 bit ¢ chire nang nhu hinh sau:
TFI 'TR1 TFO TRO IEl ITL IEO ITO
Hinh 1.2.2: 8 bit cua thanh ghi TCON

Xung nhip S

timer * Céc thanh ghi

0 = lén : timer dling
TRx 1 = xubng : timer chay

Hinh 1.2.3: Cho chay va dung cac timer
- Bit TF1 (TFO): co tran Timer 1 (0).
TF1 = 1 khi bo dém timer 1 (0) bi tran.
- Bit TR1 (TRO): diéu khién Timer 1 (0) dém hoic ngung.
TR1 (TRO) = 1: cho phép Timer 1 (0) dém xung.
TR1 (TRO) = 0: cho phép Timer 1 (0) ngtrng dém xung.
- Bit IE1 (IE0): C& bao ngét INT1 (INTO).
IE1 (IEO) = 1 khi c6 xay ra ngat xay ra & ngd vao INT1 (INTO).
- Bit IT1 (ITO): Bit diéu khién cho phép ngat IT1 (ITO) tac dong bang muc hay
canh.
IT1 (ITO) = 1 ngét tac dong bang canh xudng.
IT1 (ITO) = 0 ngat tac dong bang mic.
Dé sir dung timer cua 8051, hdy thuc hién cac budc sau:

65



- Quy dinh ché d6 hoat dong cho timer bang cach tinh toan va ghi gia tri cho cac
bit trong thanh ghi TMOD.

- Ghi gia tri dém khai dau mong mudn vao 2 thanh ghi dém THx va TLx. Déi khi
ta khéng mudn timer/counter bt dau dém tir 0 ma tir mot gid tri nao d6 dé thoi diém tran
gan hon, hoac chin hon trong tinh toan sau nay. Vi du néu cho timer dém tir 15535 thi
sau 50000 xung nhip (tiec 50000 micro gidy vai thach anh 12MHZz) timer sé tran, va thoi
gian mot gidy c6 thé d& dang tinh ra kha chinh xac = 20 lan tran cua timer (duong nhién
mdi 1an tran lai phai nap lai gia tri 15535).

- bat mirc wu tién ngat va cho phép ngat tran timer (néu muén).

- Dung bit TRx trong thanh ghi TCON dé cho timer chay hay ding theo ¥ muén.
2. Counter.

Nguyén tic hoat don cua bd timer/counter & ché do timer nhu sau:

- Khi bit TR cta bo T/C dugc set, bo T/C s& duoc cho phép hoat dong, va cir moi
xung nhip clock thi gié tri cua thanh ghi chaa gia tri THO, TLO tang 1én 1(bat dau tir gia
tri dugc cai dat, mac dinh 1a 0). Phu thuc vao mode hoat dong (8bit, 13bit, hay 16bit) ma
gigi han tran cua thanh ghi chira gié tri 1a khac nhau.

- Vi mode 8bit, chi c6 thanh ghi TL duoc st dung dé dinh thoi, thanh ghi TH
duoc sur dung dé ghi gia tri khoi tao, va mdi khi thanh ghi TL bj tran (vuot qué 255) thi
gia tri trong thanh ghi TH duoc tu dong load vao thanh ghi TL. Vay nén ché do nay duoc
goi la 8 bit tu nap lai.

- V&i mode 16 bit, thi ca 2 thanh ghi TL va TH déu st dung chua gia tri caa T/C.
Va khi T/C tran (gié tri TH,TL vuot qué 65535) thi s& duoc reset vé 0 va dong thoi co
bao tran TF duoc bat. Vay nén sau khi tran, phai khoi tao lai gié tri cho TH,TL dé c6
duoc thoi gian dinh thi mong mudn.

- Mode 13 bit trong tu mode 16 bit.

- Cac budc cau hinh cho bo T/CO hoat dong co ché do timer (dinh thoi) nhu sau.

+ Ghi vao thanh ghi TMOD dé chon ché d¢ timer, chon mode: Vi du ¢ day minh
chon ché do timer (C/T = 0) va mode 16 bit (M1=0, M0=1), minh s& ghi gié tri 0x01 vao
TMOD (TMOD = 0x01).

+ Ghi vao thanh ghi TLO, THO cac gia tri dé tao ra gia tri dinh thoi mong muén.
Vi du minh mudn dinh thoi 1ms (voi thach anh 12MHz), minh sé& ghi vao thanh ghi gia
TH, TL gia tri (65536 - 1000 =64536). Vi vai thach anh 12MHz, xung nhip cta 8051 la
1/12 cua tan sé thach anh 13 IMHz. Tuong tng v&i mot xung nhip 1a 1us, do vay dé c6
thoi gian 1ms = 1000us, minh can cho bd T/C d¢ém 1000 lan. Minh géan gia tri 64536 boi
vi sau 1000 lan ting gia tri thi T/C s& tran va khi d6 co TF s& bat I&n 1. Chi can kiém tra
cd TF 1a minh biét da du 1ms hay chua.

+ Set thanh ghi TR d¢ cho phép bo T/C hoat dong.

+ Kiém tra co TF dé biét bo T/C di tran hay chua.

+ Khai tao lai gié tri cho céc thanh ghi TH, TL dé chuan bi cho lan chay tiép theo.

Ta sip xép bo nh¢ va dia chi cua cac thiét bj ngoai vi giao tiép voi KIT trong bang
nhu sau:
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Dia chi Thiet bi Ghi chi
0000h - 1FFFh | EEPROM | Chita chuong trinh Monitor
4000h - 7FFFh RAM Chtta chuong trinh tng dung

8000h - PortA : Dicu khien LCD.
8001h - PortB : Data bus cua LCD.
8002h - PortC : Nhan ma cua ban phim.
8003h - CW : Thanh ghi dicu khien.

8004h - BortA: Dicu khien cap nguon cho cdc Anot
chung cua LED matrix (cac hang).

8005h - PortB: Dicu khién dén mau xanh cta LED

8004h - 8007h | 8255 (5) matrix (cac cot xanh).

8006h - PortC: Dicu khien den mau do cua LED
matrix (cac cot do).

8007h - CW: Thanh ghi dicu khicn.

8000h - 8003h | 8255(1)

8008 - PortA : Duong Data cua ADC0809.
8009h - PortB : Duong Data cua DACOS0S.
800Ah - PortC : Dicu khien ADC0809.
800Bh - CW  : Thanh ghi dicu khien.

800Ch - PortA : Dau vao Digital.

800D - PortB : Diéu khien dong co bucc(PB0-PB3)
va dong co mét chicu (PB4 - PB5).

800Eh - PortC : 4 dau vao xung dang nit an
(PC4-PC7). 4 dau vao cho cac thiét bi ngoai
nhu encoder (PCO - PC3).

800Fh - CW : Thanh ghi dicu khien.

C000h - PortA : Hien thi 8 LED don.

C001h - PortB : Hién thi 2 LED 7 thanh (trai).

C002h - PortC : Hien thi 2 LED 7 thanh (phai).

C003h - CW  : Thanh ghi dicu khien.

C004h — C007h | 8255-EX | BUS mod rong du trit, c6 the gan thém 1 module khac

8008h - 800Bh | 82

n
tn
(]

800Ch - 800Fh | 82

n
tn
e

CO000h - CO03h | 8255 (4)

Bang 3.3: Giai ma dija chi cua céc thiét bi ngoai vi

Do yéu cau thiét ké cua b KIT, cac chipnhd RAM va EEPROM vira phai c6 kha
nang lam bd nhé dir liéu va bé nhé chuong trinh nén cac chan OE (Output Enable) cta
cac chip nhé nay c¢o logic nhu sau /OE = /PSEN * /RD.

Dé 15 hon ta tim hiéu k§ vé chirc ning cua chan /PSEN va EA trong ang dung mo
rong b nhé ngoai ciia ho 8051. PSEN (Program Store Enable) c6 nghia 1a cho phép cat
chuong trinh. Pay 1a tin hiéu ra va duoc ndi véi chan OE cua bd nhé chuong trinh ngoai.
Khi chan EA dwgc ndi dat thi 8031/51 nap mM Iénh tir b nhé ngoai théng qua chan
PSEN, ¢ day bd nhd ngoai dong vai tro 1a bd nhé chuong trinh.

Ngoai ra khi bo nhé ngoai lam chirc nang 1a bo nhé dir ligu thi tin hiéu RD duoc
st dung dé truy cap khong gian dir liéu ngoai (dung Iénh MOVX), nén RD duoc ndi dén
OE cua chip nhé. Trong thiét ké phan mém cua KIT doi hoi ca 2 chice nang nay ciia bo
nhé, vira l1a bé nhd chuong trinh, vira la bo nhé dir liéu do d6 cac chan OE cua cac chip
nhd phai c6 muc logic nhu trén /OE = /PSEN * /RD.
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Dua vao bang trén ta c6 so d6 bd nhé cu thé nhu bang sau:

Address |15 14| 13[12[11]10] 9[8[ 7] 6| 5] 4| 3] 2] 1] 0O
EEPROM | 0000h | 0] 0] o] ol o] ofofo[ojo|o[o[0]o0O] O] O
AT28C64 -

S8Kbyte 1FFFh 0| 0| 0 1 1 ) O O 0 A O O 1 1
RAM 4000h | 0] 1| o[ o] O 0o|JoOJo]O|O[O[O[O[O] O] O
HM62256 -
Kbyte | FJFFFh | 0| 1| 1| 1| 1| 1| tfu|effji| 1] 1] 1
8235.1 8000h | 1] 0] of o] o] oJofo[o|o[o[0][0O][0] o O
KEYPAD 8001h 1| 0) ol 0] 0| 0]O|OjJO|[O]O[0O]O]0O]| O 1
LCD 8002h 1 0| 0o 0 ol olOjo|l Q| OfO[0O] OO0 1 0
8003h 1 0| of 0O o| olofolOo|loO]O| O] O] O 1 1
8255.5 8004h 1] 0] ol o] o] ol ololo]olo]O]JO]1] o o
MATRIX | 8005h 1| 0] ol ol of ofofof ool of@]O] 1] of 1
LED 8006h 1 0| o 0 ol olo|O|Of|OfO|l O] O] 1 1 0
8007h 1] 0| ol ol of o]l ofo|ofloflofO]O] 1] 1| 1
82352 8008h | 1] 0] of o] o] oloJo[o|o[o[O[L[0O] 0] O
ADC 8009h 1/ 0] ol o] o] o[olo|lo]o]lo[o][1]0] 0] 1
DAC S00Ah 1 0| of 0O o| olofolo|lo]jO]l O] 1|0 1 0

S00Bh 1 0 0| 0 ol olo|lo|lolo]oOo|l O 1|0 1 1
82553 800Ch 1 0| 0| 0| © goloflojlojolofoOf1]1 0 0
XUNGsG | 800Dh | 17 0] o] o] of o[ ofo[ofo[of@[1]L] of 1
STEPPER S00Eh 1 0 0 0 0 olof(o|lOo|loloOol0Of 1] 1 1 0
DC MOTOR 800Fh 1| 0| o ol o| ojo|O|O|O|OJOf1]1 1 1
82554 C000h 1| 1| o| ol ofl olofo|O|O]O|O|O|[O| O| O

LED 7 C001h 1 1 0| 0 O o|0(0O|0O|O|O]O0O| O] O 0 1
DOAN C002h 1 1 o] 0 0 oloflolojO|O|lO|O] 0O 1 0
LED DON C003h 1 1 o] 0 0 olo|o|lOo|O|lO|l0O]0O] D 1 1
gss.px | C00dh | 1] 1] o] of o) o[ojojofolo|ofo[L] O] O

C005h 1 1 0| 0 O o|o0j0|0OlOlO]O0Of[O]1 0 1

C006h 1 1 0| 0 O o|o0j0|0OlOlO]O0Of[O]1 1 0

C007h 1 1 o] 0 0 gloflojlojo|loloflo]1 1 1
Nhin vao cac ¢t c6 mau xam trong bang trén ta c6 dugc cach phan cong giai ma

nhu sau:

Ta str dung 3 chip giai ma chuyén dung 1a vi mach 74HC138 dé phuc vu viéc giai
mi dia chi cho cac chip nhd ciing nhu cac chip mé rong /O 1a 8255, dau vao va ra cua
cac chip giai ma dugc trinh bay trong bang sau:

Chip giai ma A B C G2A G2B
TAHCI38 - 1(U9) | Al4 |Al5 |0 0 0
TAHCI138 - 2 (U10) | A2 A3 Ad | Y2(U9) | Y2(U9)
TAHCI38 - 3 (Ull) | A2 0 0 Y3(U9) | Y3(U9)

Dau vao chon chip CS (Chip Select) cua cac chip EEPROM, RAM, va 8255 nhu
bang sau:
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Chip CS (Chip Select) Ghi cha
EEPROM - 28C64 Al13 +YO(U9) (*)
RAM - 62256 Y1(U9)
8255(1) - Keypad. LCD YO(U10)
U9.,U10,Ul11
8255(5) - LED ma tran Y2(U10) _
xem so do

8255(2) - ADC., DAC Y3(U10)

: nguyén ly.
8255(3) - Xung so, stepper, DC motor | Y1(U10)
8255(4) - LED 7 doan, LED don YO(U11)
8255(EX) Y1(UILL)

Vi du: Hién thi chir chay trén LCD

ORG 0000h

MOV A #38H ;
ACALL CSTROBE
MOV A #0EH

ACALL CSTROBE
MOV A #01H ;clear LCD
ACALL CSTROBE
MOV A,#06H

ACALL CSTROBE
MOV A, #80H

ACALL CSTROBE
MOV DPTR,#MYDATA
DONG1: CLR A
MOVC A,@A+DPTR
JZ THOAT

ACALL DSTROBE
INC DPTR

SJIMP DONG1
THOAT: MOV A #18H
ACALL CSTROBE
ACALL DELAY100MS
SIMP THOAT

HERE: SIMP HERE
CSTROBE:

ACALL READY

MOV P1,A

CLR P3.0 ;RS=0: le™.nh
CLR P3.1

SETB P3.2
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CLR P3.2

DSTROBE: ;data strobe

ACALL READY ;

MOV P1A ;

SETB P3.0

CLR P3.1

SETB P3.2;

CLR P3.2 ;E=0, cho™t

RET

READY: SETB P1.7

CLR P3.0;

SETB P3.1

BACK: CLR P3.2

SETB P3.2 ;E=1

JB P1.7,BACK ;cho

RET

DELAY100ms: MOV R2,#100

DL5: MOV R1,#250

DL4: NOP

NOP

DIJNZ R1,DL4

DIJNZ R2,DL5

RET

ORG 250H

MYDATA:

DB "DAI HOC BACH KHOA HA NOI", 0

END
Vi du 2: CHUONG TRINH DELAY SU DUNG TIMER

Muc dich yéu cau: biét cach tinh toan cac thdng sb delay cua timer dé viét cac
chuong trinh delay chinh xac.

Trinh tu thuc hién:

1. Két ndi mach theo trinh ty:

- Dung bus day két ndi port 1 véi mot trong bén PINHD cua day 32 led.

- Gan vi diéu khién vao dé nap 40 pin (socket ) & modul nap cua hé théng 2 .

2. Khoi dong phan mém, mé File mai va dat tén file. Vd: bail_6

3. Viét chuong trinh voi tén file vira dit:

CHUONG TRINH
POOKXKXXKXXEKXXEKXXEXXXEXHXXKHKXIXHKXIXKXXKXXKXXKXXKXXKXXKKXXXK

; chuong trinh sang tat portl su dung timer lam bo dinh thoi delay 65536 micro giay
POOKKKKXXKXXKXXEKXXEXXXEKKXEXKXIXHKXIXKXXKXXKXXKXXKXXKXXXKKXXXK

70



org 0000h

b61: mov pl1,#00h

Icall delay ; delay 65536 micro giay

mov pl,#0ffh

Icall delay

sjmp b61
POOXXHXXEHIIXHKIEXIHXIHKKEHKIXHXXEXXIXHXXEXXIXHXXEXXIXXXKXXXXKX
; chuong trinh con delay 65535 micro giay
POOKXHXXEKHIXHXXEKXXHXIEXXEXHXIHXKEXXIXHXXEXXXHXXEXXXXXKXXXXKX

delay: clr tfO ; xoa co ngat cua timer 0

mov tl0,#0 ; nap 0 vao TLO

mov th0,#0 ; nap 0 vao THO

mov tmod,#01 ; khoi tao timer TO mode 1 dem 16 bit

setb tr0 ; cho phep timer 0 bat dau dem xung

dell : jnb tf0,dell ; kiem tra co tran

ret

end
Giai thich: bai sang tit portl trén gidng nhu bai da lam trude day chi khac la thay
chuong trinh delay bang mot chuong trinh str dung timer dé viéc tinh toan thoi gian dé
dang hon. Véi chuong trinh trén thi timer TO s& dém tir gia trj nap ban dau 0000H dén
100000H [twc co tran bang 1 — céc sé vé 0000H -> két thic 1 chu ky dém] két qua sb
xung dém duoc 12 10000H — 0000H = 10000 (65536) xung va mdi xung c6 chu ki 1
micro gidy nén luung thoi gian ma timer TO dém duoc 12 65536 micro giay.

4. Thuc hién cac budc gidng nhu trén va xem két qua.

CAU HOI ON TAP

1. Chtrc ning cua timer/ counter trong vi diéu khién?

2. Chrc nang cua thanh TCON va TMOD? Cho vi du minh hoa?

3. Ung dung cua timer/ counter trong lap trinh vi diéu khién? Cho vi du minh hoa?
4. Viét mot luu d6 st dung timer/counter trong san Xuat?

BAI TAP
1. Cho sé&ng lan luot tirng led mdi led 1 gidy
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a. Hay viét chuong trinh sang tat port 2 st dung timer lam bo dinh thoi delay 5

giay.
b. Hay viét chuong trinh gidng trén nhung delay 10 gidy.
c. Tuong tu hdy viét chuong trinh delay 1 gio.
2. Viét chuong trinh chay chit Ha — Noi tir phai sang tréi trén 8 led
a. Két ndi mach theo trinh tu:
Dung bus day két ndi port 0 dén pinhd diéu khién cac doan a,b,c,d,e,f,g,dp va két
ndi port 2 dén pinhd diéu khién quét hang.
Gin vi diéu khién vao dé nap 40 pin ( socket ) & modul nap cua hé théng 2.
b. Khoi dong phan mém, mé File moi va dat tén file.
c. Viét chuong trinh voi tén file vira dat
3. Kiém tra 13i trong chuong trinh kiém tra phim 4x4
TESTPHIM:
KT_4PHIM_COTL:
MOV A #0FFH
MOV P1,A
CLR P1.4; noi dat cot 1
MOV A,P1
ANL A #0FH ; kiem tra phim nhan

72



CINE A #0FH,CO_PHIM_NHAN
KT _4PHIM_COT2:

MOV A #0FFH

MOV P1,A

CLR P1.5; noi dat cot 2

MOV A,P1

ANL A #0FH

CINE A #0FH,CO_PHIM_NHAN
KT _4PHIM_COTS:

MOV A, #0FFH

MOV P1,A

CLR P1.6 ; noi dat cot 3

MOV A,P1

ANL A #0FH

CINE A #0FH,CO_PHIM_NHAN
KT _4PHIM_COT4:

MOV A, #0FFH

MOV P1,A

CLR P1.7 ; noi dat cot 4

MOV A,P1

ANL A #0FH

CINE A #0FH,CO_PHIM_NHAN

LIMP KET_THUC ; khong co phim nao

CO_PHIM_NHAN:

MOV A,P1

PO_C1:;hang 1cotl

CJNE A#11101110B,P1_C1;
MOV A,#0 ;co phim C nhan
MOV 50H,A ;

LIMP KET_THUC

P1 C1:;hang 2 cot 1

CJINE A#11101101B,P2_C1;
MOV A #1

MOV 50H,A

LIMP KET_THUC

P2 _C1:;hang 3 cot 1

CJNE A#11101011B,P3_C1;
MOV A, #2

MOV 50H,A

LIMP KET_THUC

P3 C1:;hang 4 cot 1
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CJNE A#11100111B,P0_C2;
MOV A #3

MOV 50H,A

LIMP KET_THUC

PO _C2: ;hang 1 cot 2

CJNE A,#11011110B,P1_C2
MOV A #4

MOV 50H,A

LIMP KET_THUC

P1 C2:;hang 2 cot 2

CJNE A#11011101B,P2_C2;
MOV A, #5

MOV 50H,A

LIMP KET_THUC

P2_C2: ;hang 3 cot 2

CJNE A#11011011B,P3_C2;
MOV A, #6

MOV 50H,A

LIMP KET_THUC

P3 C2: ;hang 4 cot 2

CJNE A#11010111B,P0_C3
MOV A #7

MOV 50H,A

LIMP KET_THUC
PO_C3:;hang 1 cot 3

CJNE A#10111110B,P1_C3
MOV A #8

MOV 50H,A

LIMP KET_THUC

P1 C3:;hang 2 cot 3

CJNE A,#10111101B,P2_C3
MOV A #9

MOV 50H,A

LIMP KET_THUC

P2 _C3:;hang 3 cot 3

CJNE A,#10111011B,P3_C3
MOV A#10

MOV 50H,A

LIMP KET_THUC

P3_C3: ;hang 4 cot 3

CJNE A,#10110111B,P0_C4 ;



MOV A#11

MOV 50H,A

LIMP KET_THUC

PO_C4: ;hang 1 cot 4

CJNE A,#01111110B,P1 _C4

MOV A #12

MOV 50H,A

LIMP KET_THUC

P1 C4:;hang 2 cot 4

CJNE A,#01111101B,P2_C4

MOV A #13

MOV 50H,A

LIMP KET_THUC

P2 _C4: ;hang 3 cot 4

CJNE A,#01111011B,P3_C4;

MOV A,#14

MOV 50H,A

LIMP KET_THUC

P3_C4: ;hang 4 cot 4

CJNE A,#01110111B,KET_THUC

MOV A #15

MOV 50H,A

LIMP KET_THUC

KET_THUC:

RET
4. Viét chuong trinh hién thi chit “TCN CU CHI” chay tir trai sang phai va 1ap lai mot
cac tuan ty hién thi trén led 7 doan.
5. Viét chuong trinh 4 dong co hoat dong tuan tu nhu sau

a. Pong co 1 chay 5 gidy sau d6 ding, dong co 2 chay 20 rdi dimg, dong co 3
chay 15 gidy roi dung

b. Ca 3 dong co chay 10 giy roi dirng

c. Chuong trinh thuc hién mét cach tuan ty

d. Chuong trinh 1ap lai 5 1an rdi dirng han
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BAI 4: NGAT VA CHUONG TRINH PHUC VU NGAT

Gigi thiéu:

Ngat (Interrupt) 1a mot sé sy kién khan cap bén trong hoac bén ngoai bo vi diéu
khién xay ra, budc vi diéu khién tam dirng thuc hién chuong trinh hién tai, phuc vu ngay
lap tic nhiém vu ma ngét yéu cau — nhiém vu nay goi la trinh phuc vu ngit (ISR:
Interrupt Service Routine).

Trong bai nay tim hiéu khai niém ngat va lap trinh cac ngét trong bo vi diéu khién
8051.

Muc tiéu caa bai:

- Trinh bay nguén ly hoat dong.

- Viét chuong trinh phuc vu ngét trén kit 89C51.

- Trinh bay cau tao vi mach vi diéu khién chuyén ding 89C51.

- Phat huy tinh cha d@ong trong hoc tap va trong cong viéc.

Noi dung chinh:
1. Trao d@di dir ligu bang ngat.
1.1. T chirc ngit.

8951 chi c6 mot sé lwgng kha it cac ngudn ngat (interrupt source) hoic 6 thé goi
la cac nguyén nhan ngit. Mdi ngat c6 mot vector ngét riéng, d6 1a mot dia chi ¢ dinh
nam trong bd nhé chuong trinh, khi ngit xay ra, CPU sé& tu dong nhay dén thyc hién Iénh
nam tai dia chi ndy. Bang tom tit cac ngat trong 8951 nhu sau:

STT Tén ngat Mo ta Ce Thanh Vector
ngit | ghichira ngat
c&
1|INTO Ngat ngoai 0 khi co | IEO TCON 0x0003

tin hiéu tich cwc theo
kiéu da chon & chan
P32

2 | TimerO Ngat tran timer0 khi | TFO TCON 0x000B
gia tn timerQ tran tir
gia tri max vé gia tr
min

31 INT1 Ngét ngoai 1 khi co | IE1 TCON 0x0013
tin hiéu tich cwc theo
kidu d3 chon & chan
P33

4 | Timer1 Ngat tran timer1 khi | TF1 TCON 0x001B
gia tn timer1 tran tir
gia tri max vé gia tr
min

5 | Serial Port Ngat cong ndi tiép khi | TL Rl | SCON 0x0023
vi diéu khién nhan
hodc truyén xong mat
byte bdng cdng nébi
tiép

Véi 8952, ngoai cac ngat trén con c6 thém ngét cua timer2 (do vi diéu khién nay
c6 thém timer2 trong s6 cac ngoai vi onchip). Mdi ngat dugc danh cho mét vector ngat
kéo dai 8byte. V& mit ly thuyét, néu chuong trinh du ngan, mi tao ra chira du trong 8
byte, ngudi lap trinh hoan toan c6 thé dat phan chuong trinh xur ly ngat ngay tai vector
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ngét. Tuy nhién trong hau hét cac truong hop, chuong trinh xtr Iy ngit c6 dung lwong ma
tao ra Ién hon 8byte nén tai vector ngat, ta chi dat 1énh nhay toi chuong trinh xur Iy ngét
nam ¢ viing nhé khac. Néu khong l1am vay, ma chuong trinh xir Iy ngat nay sé lan sang,
dé vao vector ngat ké can. Lién quan dén ngat chu yéu c6 hai thanh ghi 1a thanh ghi IE va
thanh ghi IP.

(MSB) (LSB)

‘ EA | - ET2 ES ET1 EX1 ETO EX0

Enable Bit = 1 enables the interrupt.

Enable Bit = 0 disables the interrupt.

Symbol Position Function

EA E7 Disables all interlrulpts,l l.f EA=0,no interrupt is acknowledged_ If EA = 11 each .
interrupt source is individually enabled or disabled by setting or clearing its enable bit.

- IE.6 Resarved.

ET2 IE.5 Timer 2 interrupt enable bit.

ES IE.4 Serial Port interrupt enable bit.

ET1 IE.3 Timer 1 interrupt enable bit.

EX1 IE.2 External interrupt 1 enable bit.

ETO IE.1 Timer 0 interrupt enable bit.

EX0 IE.0 External interrupt 0 enable hit.

User software should never write 1s to reserved bits, because they may be used in future AT89 products.

Pé cho phép mot ngat, bit twong tng véi ngat d6 va bit EA phai duoc dit bang 1.
Thanh ghi IE 1a thanh ghi danh dia chi bit, do d6 c6 thé dung cac lénh tac dong bit dé tac
dong riéng r& I&n tirng bit ma khong lam anh huéng dén gia tri cac bit khac. Co ngat hoat
dong doc 1ap véi viéc cho phép ngat, diéu d6 c6 nghia 13 co ngat s& tu dong dit 1én bang
1 khi c6 sy kién gay ngat xay ra, bat ké su kién d6 c6 duoc cho phép ngat hay khong. Do
vay, truéc khi cho phép mét ngét, ta nén xda co cua ngat do dé dam bao sau khi cho
phép, cac sy kién gay ngat trong qué kht khong thé gay ngat nita. Vi du truéce khi cho
phép ngat timer0 ma timer 0 d4 chay va tran (dU 1a tran mét hay nhiéu l1an) thi co TFO s&
bang 1, néu sau d6 ta cho phép ngat timer0 thi s& gay ra ngat ngay do co tran dang bang 1
(su kién tran gay ngit trong truong hop nay 1a tran trong qué khir, khdng phai su
Kién ta quan tdm dén). Vi vay hay x6a co TFO truéc khi cho phép ngat tran
timerO.

Ngoai trir cd cua cua ngat ndi tiép (va co cua ngat timer2 trong 8052), cac cd ngat
khac déu ty dong dugc x6a khi CPU thyc hién chuong trinh phuc vu ngat. Ly do 1a ngét
cong ndi tiép (va ngat timer2 trong 8052) duoc gy ra boi 2 nguyén nhan (c6 2 c& cho
mdi ngat), khi xay ra ngat, ngudi 1ap trinh can phai kiém tra xem c& nao duogc dit bang 1
dé phan biét nguyén nhan gy ra ngit dé 1a nguyén nhan nao dé xu ly thich hop. Vi du
ngit cong ndi tiép 12 ngat duoc gay ra boi 1 trong 2 nguyén nhén: vi diéu khién nhan
xong hoac truyén xong mot byte dit liéu qua cong néi tiép. Xay ra sy kién nao thi co ngat
tuong ung sé tu dong duoc dat 1én bang 1, néu nhan xong thi co RI bang 1, néu truyén
xong thi co Tl bang 1. Trong chuong trinh xt ly ngét, ngudi 1ap trinh phai kiém tra co T
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hay co Rl bang 1 dé quyét dinh xu ly ngat truyén hay xu ly ngat nhan. Sau khi kiém tra,
ngudi 1ap trinh phai viét 1énh x6a cd d6 vi viéc nay khong duoc CPU thuc hién ty dong
nhu cac cd ngét khac.

N6i dén ngit khong thé khong noi dén muc wu tién cua ngit. M wu tién cua ngat
& day co thé dugc hiéu 1a su phan bac, quyét dinh xu Iy ngat nao khi hai hay nhiéu ngat
xay ra. C 2 co ché phan bac uu tién. Thir nhat1a co ché phan bac danh cho cac ngit xay
ra dng thoi, hai ngit A va B xay ra cuing mot thai diém nhin tir phia vi diéu khién. Tha
hai 1a co ché phan bac danh cho cac ngat xay ra xen ké nhau, trong khi dang xir Iy ngat A
thi ngat B xay ra, vay thi trong timg trudng hop, CPU sé& xir Iy ra sao? Hay xem dudi day.
Véi truong hop cac ngat xay ra dong thoi, CPU s& xem xét mirc wu tién ciia cac ngat do,
tir d6 quyét dinh xir Iy ngat c6 mirc vu tién cao hon trudgc. M wu tién trong trudng hop
nay 1a mic wu tién ctmg (duoc quy dinh bai nha san xuat, béi cau tric san c6 cua 8051
va ngudi 1ap trinh khong thé thay doiduoc).

Source Priority Within Level
1 IEO (highest)
2 TFO
3 IE1
4 TF1
5 Rl + Tl
] TF2 + EXF2 (lowest)

Nhin vao bang trén ta thiy ngit INTO Ia ngat c6 muc wu tién cao nhét va ngat
timer2 1a ngit c6 muc vu tién thap nhit trong sé cac ngit. Nhu vay néu ngat ngoai 1 va
ngat timer0 cing xay ra mot ldc, ngit ngoai 1 s& dugc CPU xu 1y trude, sau d6 mai xu Iy
ngét timero.

Véi truomg hop xay ra ngat xen k&, khi CPU dang xir Iy ngat A ma ngat B xay ra, CPU s&
giai quyét theo 2 hudng: tiép tuc xur Iy ngit A néu muc wu tién ctia ngat B khong cao hon
murc wu tién ctia ngat A, hoac sé& dung viéc xur Iy ngat A lai, chuyén sang xu 1y ngat B néu
mUrc uu tién ctia ngat B cao hon muc vu tién ciia ngat A. Muc uu tién cho cac ngat trong
truong hop nay khong phai 1a mic wu tién cirng do nha san xuat quy dinh (tic 1a khéng
cin clr VAo bang trén) ma 1 do ngudi lap trinh dat. Nguoi lap trinh ¢é thé dung thanh ghi
IP dé quy dinh muc wu tién cho cac ngat & mot trong hai mac: mac cao va mac thap. Dé
dat mac uu tién ctia mot ngat (trong trudng hop xay ra xen k&) & muc cao, ta dat bit
tuong (tng V&i ngat do trong thanh ghi IP bang 1, mirc thap ang véi gia tri bit = 0.
Thanh ghi IP (Interrupt Priority): - - PT2 PS PT1 PX1 PTO PX0

Mot diéu dé nhan ra 1a néu mot ngit duoc diat muc wu tién cao (bit trong ¢tng trong thanh
ghi IP bang 1) thi s& chang c6 ngat ndo c6 thé xen vao qué trinh xur Iy né duoc nira.
NGi vé mirc uu tién ngét, c6 thé dung mot vi du tong quét sau, gia st hai ngat timer0 va
ngit cong ndi tiép cung duoc cho phép (cac bit twong tng va bit EA trong thanh ghi IE
duoc dit bang 1), bit PTO = 0, bit PS = 1 thi:

- Néu hai ngét cung xay ra, ngat timer0 sé& thing thé va dugc phuc vu trudc.
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- Néu ngat cong ndi tiép xay ra trude va dang duoc xir ly thi ngat timer0 néu co
xay ra ciing khong thé chen vao, 1am ding quéa trinh xt Iy ngat cong ndi tiép duoc.

- Néu ngat timer0 xay ra trude va dang duoc xtr Iy ma ngat céng néi tiép xay ra thi
CPU s& phai dirng viéc xir ly ngat timer0 lai, chuyén sang xu ly ngat cong ndi tiép, xu ly
xong maéi quay lai xt Iy tiép ngat timero0.

INTO INT1
256 Bytes RAM

Interrupt 4KB SFRs 128Byte cao || Timer0f— Counter
Control | [Flash ROM| [RAM 128Byte thip|| Timer1 [ 1PUIs

l ACC
CPU B
PC

0SC Bus /O Serial
Control Ports Port

T vome

PO P2 P1 P3

Hinh 4.1.1: T6 chac bén trong 89C51
* Phan biét co ché ngit véi héi vong

Vi du b vi diéu khién dong vai trd nhu mot vi bac si, cac thiét bi kiém soét boi vi
diéu khién duoc coi nhu cac bénh nhan can dugc bac si phuc vu.

Binh thudng, Vi bac si s& hoi thim 1an luot ting bénh nhan, dén lugt bénh nhan
nao duoc hoi tham néu ¢ bénh thi s& duoc bac si phuc vy, xong lai dén luot bénh nhan
khac, va tiép tuc dén hét. Piéu nay twong duong v&i phuong phép thim do - hoi
vong(Polling) trong vi diéu khién.

Ctr nhu thé, néu ching ta c6 10 bénh nhan, thi bénh nhan tht: 10 do muén hay
khong ciing phai xép hang cho dgi 09 bénh nhan trude d6. Gia st truong hop bénh nhan
thir 10 can cp ctu thi sa0? Anh ta s& gap nguy cap trude khi dén luot hoi thim cua bac si
méat! L Nhung, néu anh ta st dung phuong phap “ngit” thi moi chuyén s& on ngay. Luc
d6 vi bac s s& ngirng moi cdng viéc hién tai caa minh, va tién hanh phuc vu trudong hop
khan cip nay ngay lap tic, xong viéc bac si lai trg vé tiép tuc cong viéc dang do. Piéu
nay twong dwong véi phuong phap ngit (Interrupts) trong vi diéu khién.

Tré lai véi bo vi diéu khién caa ching ta: 1 bo vi diéu khién c6 thé phuc vu cho
nhiéu thiét bi, c6 2 cach dé thuc hién diéu nay dé 1a sir dung céc ngat (Interrupts) va tham
do (polling).

1.2. Qui trinh xir Iy yéu ciu ngit.

MJdi khi c6 mot thiét bi bat ky can duoc phuc vu thi n6 bao cho b vi diéu khién
bang céach gui mot tin hiéu ngat. Khi nhan dugc tin hiéu ngat thi bo vi diéu khién nging
tat ca nhirng gi né dang thuc hién dé chuyén sang phuc vu thiét bi goi ngat. Chuong trinh

.||_||:L_
L]
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ngit duoc goi 1 trinh phuc vu ngat ISR(Interrupt Service Routine) hay con goi la trinh
quan Iy ngat (Interrupt handler). Sau khi phuc vu ngat xong, bo vi xtu Iy lai quay tro lai
diém bi ngit trude do va tiép tuc thuc hién cong viéc.

Trong phwong phap tham do:

B vi diéu khién kiém tra lién tuc tinh trang cua tat ca cac thiét bi, néu thiét bi nao
c6 yéu cau thi n6 ding lai phuc vu thiét bi d6. Sau d6 né tiép tuc kiém tra tinh trang cua
thiét bi ké tiép cho dén hét. Phuong phap tham do rat don gian, nhung n6 lai rat 1ang phi
thoi gian dé kiém tra cac thiét bi ké ca khi thiét bi d6 khong can phuc vu. Trong truong
hop ¢6 qua nhiéu thiét bi thi phuong an tham do to ra khong hiéu qua, gay ra cham tré
cho céc thiét bi can phuc vu.

* Piém manh ciia phwong phap ngat la:

B vi diéu khién c6 thé phuc vu duoc rat nhiéu thiét bi (tat nhién la khéng tai ciing
mot thoi diém). Mai thiét bi c6 thé nhan dugc sy chi'y caa bo vi diéu khién dua trénmic
vu tién duoc gan cho nd. Ddi véi phuong phap tham do thi khong thé gan mirc wu tién
cho cac thiét bi vi n6 kiém tra tat ca moi thiét bi theo kiéu hoi vong.

Quan trong hon, trong phuong phap ngat thi bo vi diéu khién con c6 thé che (1am
lo) mot yéu cau phuc vu cua thiét bi. Biéu nay lai mot 1an nita khéng thé thuc hién duoc
trong phuong phap tham do.

Ly do quan trong nhit ma phuong phap ngit duoc wu chudng 1a vi nd khdng lang
phi thoi gian cho céc thiét bi khdng can phuc vu. Con phuong phap tham do 1am lang phi
thoi gian cia bo vi diéu khién bang céch hoi do ting thiét bi ké ca khi ching khéng can
phuc vu.

Vi du trong cac bd dinh thoi duge ban dén & cac bai trude ta 3 dung mot vong lap
kiém tra va doi cho dén khi bo dinh thai quay tro vé 0. Trong vi du d6, néu sir dung ngat
thi ta khong can ban tam dén viéc kiém tra co bo dinh thoi, do vay khdng lang phi thoi
gian dé cho doi, trong khi d6 ta ¢ thé 1am viéc khac c6 ich hon.

2. Vi mach xir ly ngat 89C51.
2.1. Tém tit dic tinh 89C51.

Vi diéu khién AT89C52 Vi thuc té thi truong cua nudc ta néi chung ta chon
AT89C52 la chip dé dang mua duogc, bo nhd 8Kbyte vira di cho chuong trinh
MONITOR diéu hanh KIT. AT89C52 c6 8K Flash ROM Iam bd nhé chuong trinh, 256
byte RAM, 32 dudng xuat nhap, 3 bo dinh thai, mot cau tric ngat 2 mic vu tién va 8
ngudn ngit, mot port néi tiép song cong (full duplex). Timer T2 cua 89C52 ¢ thé lam
viéc nhu Timer TO, T1 trong ché do Reload ngay ca & ldc 1am Timer 16 bit. Ving nho
Flash ROM ¢ thé nap va x6a khoang 1000 lan. Vi diéu khién AT89C52 hd tro tan sb
lam viéc dén 24 MHz. C6 ché do Power Down dé tiét kiém dién ning cua hé théng tuy
nhién van duy tri ndi dung RAM nhung khéng cho mach dao dong cap xung clock nham
v hiéu hda cac hoat dong khac cho chip cho dén khi c6 reset cting tiép theo. Ché d6 Idle
hay con goi la ché do nghi dirng CPU trong khi van cho phép RAM, cac bo dinh thoi/
dém, port ndi tiép va hé thdng ngat tiép tuc hoat dong.
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— og |p2.7 P26 |27 A4 10|pso PROG
P2 12 RDY/ ESY 14 | ROV/BSY
Easy-Downloader 2.0 P3.7 P36 PSS PS4 P26 P27 P56 PET

17 16 15 [14 |2? 23 s

89C51/52/55

W, Sirichote
8/10/M1

Hinh 4.1.2: So d6 chirc ning 89C51
2.2. So d khébi.

Vi diéu khién 8051 La IC déng vo dang DIP ¢6 40 chan, mdi chan c6 mét ki hiéu
tén va co cac churc nang nhu sau:

Chan 40: ni vai ngudn nudl +5V.

Chan 20: ndi véi dat(Mass, GND).

Chan 29 (PSEN)(program store enable) Ia tin hiéu diéu khién xuat ra cia 8051, n6
cho phép chon b nhé ngoai va dugc ndi chung véi chan caa OE (Outout Enable) cua
EPROM ngoai dé cho phép doc céc byte ciia chuong trinh. Cac xung tin hiéu PSEN ha
thap trong suét thoi gian thi hanh 1énh. Nhitng ma nhi phan cuaa chuong trinh dugc doc tir
EPROM di qua bus dit liéu va dugc chét vao thanh ghi 1énh caa 8051 béi ma 1énh.(cha y
viéc doc ¢ day la doc cac Iénh (kha&c vai doc dir liéu), khi d6 vi xur ly chi doc céc bit
opcode cua Iénh va dua chiing vao hang doi Iénh thong qua cac Bus dia chi va dir liéu)
Chan 30 (ALE : Adress Latch Enable) Ia tin hiéu diéu khién xuat ra caa 8051, n6 cho
phép phan kénh bus dia chi va bus di li¢u cua Port 0.

Chan 31 (EA : Eternal Acess) duoc dua xudng thip cho phép chon b nhé ma
ngoal ddi vai 8051. Bdi vai 8051 thi : EA = 5V : Chon ROM noi. EA = 0V : Chon ROM
ngoai.

32 chan con lai chia lam 4 céng vao ra:

Vao ra tic 1a ¢6 thé ding chan d6 dé doc murc logic (0;1 twong &ng véi OV ;
5V)vao hay xuat mac logic ra(0;1)

PO tr chan 39 32 twong ung la cac chan PO_0 PO_7

P1 tir chan 1 8 twong ung la cdc chan P1_0 P17

P2 tir chan 21 28 twong ung la cac chan P2_0 P2 7

P3 tir chan 10 17 twong ung la cac chan P3_0 P3_7
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P3.0 — RxD : chan nhan di liéu néi tiép khi giao tiép RS232(Cong COM ).
P3.1 _ TxD : phan truyén dix liéu ndi tiép khi giao tiép RS232.

P3.2 _INTO : interrupt 0 , ngét ngoai 0.

P3.3 _ INT1: interrupt 1, ngit ngoai 1.

P3.4 TO : Timer0 , d4u vao timero0.

P3.5 T1 : Timerl, dau vao timer 1.

(T2) P1.0 [}
(T2 EX) P1.1
P1.2 ]

P1.3 ]
P1.4[]

P1.5 ]

P1.6 (]

P1.7 (]

RST []

(RXD) P3.0 [
(TXD) P3.1 [
(INTO) P3.2
(INT1) P3.3 [
(TO) P3.4 [}
(T1) P3.5 [
(WR) P3.6 [
(RD) P3.7 O]
XTAL2 []
XTAL1 [
GND [

o N oo bk WK =

N —& —& & 4 & & & A A& - (0
C W oo ~NOoOO R WN = O

40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21

JVvece

1 P0.0 (ADO)
1P0.1 (AD1)
1 P0.2 (AD2)
1 P0.3 (AD3)
] P0.4 (AD4)
1 P0.5 (AD5)
1 P0.6 (AD6)
1 P0.7 (AD7)
] EAIVPP

] ALE/PROG
1 PSEN

1 P2.7 (A15)
1 P2.6 (A14)
] P2.5 (A13)
1 P2.4 (A12)
1 P2.3 (A11)
1 P2.2 (A10)
1 P2.1 (A9)
7 P2.0 (AB)

Hinh 4.1.3: So @b chan 89C51
Riéng cong 3 ¢6 2 chiic nang & mdi chan nhu trén hinh Vé:

P3.6_ WR: Write, diéu khién ghi du ligu.
P3.7 RD: Read , diéu khién doc dit liéu.

Chan 18, 19 néi vai thach anh tao thanh mach tao dao dong cho VDK

Tan s6 thach anh thudng ding trong céc tng dung 1a : 11.0592Mhz(giao tiép véi
cong com may tinh) va 12Mhz Tan s6 t6i da 24Mhz. Tan sé cang l6n VDK xir Ii cang

nhanh.
.!-;I

L

P

=1

=4

55

.|_.|‘|.—I._.I_.|_I.—|.—.|_.I_..—I.—I

2.3. Lap trinh 89C51.

Hinh 4.1.4: Dao dong cua thach anh

Thuc té chi ¢6 5 ngét danh cho ngudi ding trong 8951 nhung cac nha san Xuat noi

rang c6 6 ngat vi tinh ca lénh RESET. Sau ngat caa 8951 duoc phan bd nhu sau:
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- RESET: Khi chan RESET dugc kich hoat tir 8051, bé dém chwong trinh nhay vé
dia chi 0000H. Day la dia chi bat lai nguon.

- 2 ngat danh cho cac bo dinh thoi: 1 cho Timer0 va 1 cho Timerl. Dia chi trong
{rng cua c4c ngat nay 1a 000BH va 001BH.

- 2 ngat danh cho cé&c ngat phan cing bén ngoai: chan 12 (P3.2) va 13 (P3.3) cua
cong P3 1 cac ngit phan cung bén ngoai INTO va INTI twong tmg. Dia chi twong ng
cua cac ngat ngoai nay 1a 0003H va 0013H.

- Truyén thong ndi tiép: c6 1 ngat chung cho ca nhan va truyén dit liéu ndi tiép.
Dia chi cua ngat nay trong bang vector ngat 1a 0023H.

2.3.1. Trinh phuc vu ngat

D6i voi mbi ngat thi phai c6 mét trinh phuc vu ngat (ISR) hay trinh quan ly ngat
dé dwa ra nhiém vu cho bo vi diéu khién khi dugc goi ngat. Khi mét ngat dugc goi thi bo
vi diéu khién s& chay trinh phuc vu ngat. Bi voi mdi ngat thi c6 mot vi tri ¢b dinh trong
bo nhd dé gitr dia chi ISR cua nd. Nhom vj tri bo nhé duge danh riéng dé luu giir dia chi
cua cac ISR duoc goi la bang vector ngat.

Source Priority Within Level
1 IED (highest)
2 TFO
3 IE1
4 TF1
4] Rl + Tl
6 TF2 + EXF2 (lowest)

Bang 4.1: Bang vector ngit cua 8951.
Trong lap trinh C trén Keil ¢ cho 8051, ching ta khai bao trinh phuc vu ngattheo
cau trlic sau:
Void Name (void) interrupt X I1( X: 1a s6 thir ty cta ngat )

// chuwong trinh phuc vy ngét

Khi d6 dia chi ngat s& duoc ty dong tinh bang:

Interrupt Address = (X * 8) + 3
2.3.2. Quy trinh khi thuc hién mét ngit

Khi kich hoat mot ngat bo vi diéu khién thuc hién cac buéc sau:

- Hoan thanh nét lénh dang thuc hién va luu dia chi caa lénh ké tiép vao ngan xép.

- Luu tinh trang hién tai cua tat ca cac ngat.

- Nhay dén mat vi tri ¢b dinh trong bo nhé duoc goi 1a bang vector ngat, noi luu
giir dia chi cua mot trinh phuc vu ngit.
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- B vi diéu khién nhan dia chi ISR tir bang vector ngat va nhay téi do. N6 bat dau
thuc hién trinh phuc vu ngat cho dén Iénh cudi cling cua ISR va tré vé chuong trinh chinh
tir ngat.

- Khi bo vi diéu khién quay tré vé noind di bi ngét. Trude hét nd nhan dia chi cua
bo dém chuong trinh PC tir ngin xép bang cach kéo 02 byte trén dinh ciia ngin xép vao
PC. Sau d6 bét dau thuc hién tiép cac lénh tir dja chi do.

2.3.3. Cac bwéc cho phép va cAm ngit.

Khi bat lai ngudn thi tit ca moi ngat déu bi cam (bi che), c6 nghia 1 khong c6 ngat
nao dugc bo vi diéu khién dap ung trir khi chiung dugc kich hoat.

Céc ngat phai dugc kich hoat bang phan mém dé bo vi diéu khién dap @ng ching.
C6 mot thanh ghi duoc goi 1a thanh ghi cho phép ngit IE (Interrupt Enable) — ¢ dia chi
A8H chiu trach nhiém vé viéc cho phép va cam cac ngat. Hinh 2 trinh bay chi tiét vé
thanh ghi IE.

Pé cho phép mot ngat ta phai thuc hién cac budc sau:

- Néu EA = 0 thi khdng c6 ngat nao dugce dap tng cho du bit trong tng cua nd
trong 1Ec6 gi4 tri cao. Bit D7 - EA cua thanh ghi IE phai dugc bat 1én cao dé cho phép
cac bit con lai cua thanh ghi hoat dong duogc.

- Néu EA = 1 thi tat ca moi ngat déu dugc phép va sé dugce dap ang néu céc bit
twong ung cua ching trong IE c6 muc cao.

Vidu 1:
Hay lap trinh cho 8051:

a) cho phép ngit ndi tiép, ngat Timer0 va ngit phan cirng ngoai 1 (EX1)

b) cAm ngat Timer0

¢) sau do trinh bay cach cam tat ca mei ngat chi bang mot Iénh duy nhat.

Giai:

#include<at89x51.h>

main()

{
Ila)
IE=0x96; //1001 0110: Iénh nay twong duong va&i 4 1énh phia dudi
EA=1; //Cho phép sir dung ngat
ES=1; //Cho phép ngat cong ndi tiép
ETO=1; //Cho phép ngit timer0
EX1=1; //Cho phép ngat ngoai
IIb)
ETO0=0; /ICam ngét timer0
/Ic)

EA=0; /ICAm tat ca c4c ngat
while(1)
{

//Chuong trinh chinh
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/...

}
} + 4
2.3.4. Co quay ve 0 cia bg dinh thoi va ngat

Bo dinh thoi TF dugc bat 1én cao khi bd dinh thoi dat gia tri cuc dai va quay
vé 0 (Roll - over). Trong céc bai trude chung ta ciing chi ra cach kiém tra co TF bang mot
vong lip. Trong khi thaim do c& TF thi ta phai doi cho dén khi ¢ TFdugc bat 18n. Van dé
VGi phuong phap nay 1 bo vi diéu khién bi tréi budc trong khi cho co TF duoc bat va
khdng thé 1am duoc bat ky viéc gi khac.
Str dung céc ngat s& giai quyét duoc van dé nay va tranh duoc su tréi budc bo vi diéu
khién. Néu bo ngit dinh thoi trong thanh ghi IE duoc phép thi mdi khi né quay tro vé 0
bo vi diéu khién sé& bi ngat, bat chap no dang thuc hién viéc gi va nhay téi bang vector
ngit dé phuc vy ISR. Bang céach nay thi bo vi diéu khién c6 thé 1am nhitng cong viéc
khac cho dén khi n6 duoc thong bao rang bo dinh thoi di quay vé 0.
2.3.5. Ngat ngoai (External Interrupt)

8051 c6 2 ngat ngoai 1a INTO va INT1. Ngat ngoai duoc hiéu 1a ngat duoc gay ra
boi sy kién mac 16gic 0 (mic dién &p thap, gan 0V) hoidc sudn xudng (su chuyén mirc
dién &p tir mirc cao vé mirc thap) xay ra ¢ chan ngét twong tng (P3.2 véi ngit ngodi 0 va
P3.3 véi ngét ngoai 1). Viéc luya chon kiéu ngat duoc thuc hién bang céc bit IT (Interrupt
Type) nam trong thanh ghi TCON. Pay la thanh ghi diéu khién timer nhung 4 bit LSB
(bit0..3) duoc dung cho cac ngat ngoai.

T 6 5 4 3 2 1 0

TF1 TR1 TFO TRO IE1 T IEQ ITO

Khi bit ITx = 1 thi ngét ngoai trong tng duoc chon kiéu 1a ngit theo sudn xudng,
nguoc lai néu bit ITx = 0 thi ngét ngoai twong img duoc s& ¢6 kiéu ngat 1a ngat theo muc
thap. Céc bit IE 1a c4c bit co ngat ngoai, chi co tac dung trong trudng hop Kiéu ngat duoc
chon 12 ngit theo sudn xudng.

Khi kiéu ngat theo suon xudng dugc chon thi ngat s& xay ra duy nhat mot lan khi
¢ sudn xudng cua tin hidu, sau d6 khi tin hidu & mac thap, hodc c¢é suon 18n, hoac & muc
cao thi cling khong c6 ngat xay ra nita cho dén khi c6 suon xudng tiép theo. Co ngat IE
s& dung 1én khi c6 suon xudng va tu dong bi xda khi CPU bit dau xir ly ngat.

Khi kiéu ngit theo muc thap dugc chon thi ngat s& xay ra bat cir khi nao tin hiéu tai chan
ngit & muc thap. Néu sau khi xtr ly xong ngat ma tin hiéu van ¢ muc thap thi lai ngat
tiép, c nhu vay cho dén khi xir Iy xong ngat lan tha n | tin hiéu da 1én mac cao roi thi
thdi khong ngat nira. Co ngat IE trong trudng hop nay khong cé ¥ nghia gi ca. Thong
thuong kiéu ngat hay duoc chon 1a ngat theo sudn xudng.

* Bai tap @ng dung

1 Hay viét chuong trinh diéu khién 8 led cua port 0 sang don theo chiéu nguoc lai.

2. Hay viét chuong trinh diéu khién 16 led cua 2 port: port0 va portl sang don.

3. Hay viét chuong trinh diéu khién 3 port: port0, portl, port2 sang don.

4. Hay viét chuong trinh diéu khién 4 port: port0, portl, port2 va port3 sang don.
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5. Hay viét chuong trinh sang don 2 port 0 va 1 tir ngoai vao trong va tir trong ra ngoai.
6. Hay viét chuong trinh sang don 4 port 0, 1, 2 va 3 tir ngoai vao trong va tir trong ra
ngoai.
PXOOXXKXEXXXKXEKXXKXEKXXXXKXXXXKXXXXKXKXXKXKXXKXKXXKXXKX
XXXXXXXXXXXXKXXXXXKXX
;chuong trinh dieu khien port 0, port 1 sang don va tat het
;ket noi port 0 va port 1 den 16 led bang 2 soi cap 8 soi
PXOOKXHXXKHXXHXXEKXXKXEKXXXXKXXXXKKEXXXKXKXXKXEXXXKXKXXKXXKX
XXXXXHXXXXXHXXEXXXXXKXX

org 0000h

port01_6: mov r4,#00h ;luu trng thai ban dau

mov r6,#00h

mov p0,#00h ;luu trng thai ban dau

mov pl,#00hlcall delay ;goi chuong trinh con delay

mov 10h,#16 ;goi bien dem so lan dich

chuyen cua led

port01_6a: mov 11h,10h ;chuyen bien dem tung led

mov r5,#00h ;nap 00 vao r5

mov r7,#00h ;nap 00 vao r7

setb ¢ ;lamcho bitC =1

port01_6b:

mov a,r7

rrc a ;xoay noi dung thanh ghi A sang trai

mov r7,a ;cat lai vao r7 de luu cho lan xu li ke

orl a,r4 ;lay ket qua do or voi r4 roi goi

ra pl

mov pl,a

mov a,rds

rrc a ;xoay noi dung thanh ghi A sang trai

mov r5,a ;cat lai vao r5 de luu cho lan xu li ke

orl a,r6 ;lay ket qua do or voi r5 roi goi

ra p0

mov p0,a

Icall delay

clr ¢ ;xoa Cy de chi dich 1 led di

djnz 11h,port01_6b ;giam ndung o nho (11h)<>

0 thi quay lai

mov r4,plmov r6,p0

djnz 10h,port01_6a ;giam bien dem de xu li lan

ke

ljmp port01_6
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POOOKKXHXXXEXXXEKHXXEXHXXEXHKXIXHKXIXHKXIXHKIIXEXXXEKXXEXXXEXXXKXXXXKXXXK
XXXXXXXXXXXXXHXXXXXXXK
;chuong trinh con delay
POOKXXKXXXEXXXEXXXEHXXEXHXXEXHKKIHKIIHKXIXKXXKXXEKXXEKXXKXXKKXXXK
XXXXXXXXXXXXXXXXXXXKX

delay: mov 7eh,#040h

del: mov 7fh,#0ffh

djnz 7fh,$

djnz 7eh,del

ret

end
7. Chuong trinh diéu khién led sang bang cach t6 hop cac bai di hoc

Budc 1: Giai thuat.

Sng tit § led

y

Pém nhi pin ¢ 8 led

v

8 led ng dan1n ¥
tat dian

y

8 led Eng don

Budc 2: Két ndi mach theo trinh tu.
- Dung bus day két ndi port 0 véi mot trong bén PINHD cua day 32 led.

- Gan vi diéu khién vao dé nap 40 pin ( socket ) & modul nap cua hé théng 2.

Buéc 3: Khoi dong phan mém, mé File méi va dat tén file.
Budc 4: Viét chuong trinh vai tén file vira dat.

;chuong trinh tong hop cac chuong trinh da viet dieu khien port 0
;cac chuong trinh bao gom:

;chop tat 5 lan

;sang dan tu tren xuong va tat het 3 lan

;sang dan tu duoi len va tat het 3 lan

;sang dan va tat dan tu tren xuong 3 lan

;sang dan va tat dan tu duoi len 3 lan

87



;5ang don tu tren xuong 3 lan
;sang don tu duoi len 3 lan
PXOOXXHXXKXXKXEXXXKXEKXXKXKXEXXXKXEXXXKXKXXKXKXXKXKXXKXXKX
XXXXXXXXXXKXKXXXKXXKXX
;chuong trinh chinh
PXOOKXHXKEHXIXHXXEXXHXXEXIHXXKXIXHKIXKKEXHXIXHXXEXIXHXXEXXXHXXEXXXKXKX
XXXXXXXXXXHXXXXXKXXKXX

org 0000h

main: Icall choptat

Icall sangdantx ;chtr sang dan tren xuong

Icall choptat

Icall sangdandl ;chtr sang dan duoi len

Icall choptat

Icall stdtx ;sang tat dan tren xuong

Icall choptatlcall stddl ;sang tat dan duoi len

Icall choptat

Icall sangdontx ;sang don tren xuong

Icall choptat

Icall sangdondl

Icall choptat

Icall sangdontx ;sang don tren xuong

Icall shtdtx

Icall choptat

Icall sangdondl

Icall shtddl

sjmp main
PXOOXXHXXKHXXHXXEXXXKXEKXXXXKXIXXXKKEXXXKXEKXXKXKXXKXKXXKXXKX
XXXHXXXXXXXHXXXXXKXXKXX
;chuong trinh chop tat port 0: 5 lan
PXOOXXHKXKHXXKXEXXXKXEKXXXXKXEXXXKXEKXXKXEKXXKXEKXXKXKXXKXXKX
XXXXXHXXXXXXXKXXXXXKXX

choptat: mov r7,#5 ;5 lan

loopl: mov p0,#0

Icall delay

mov p0,#0ffh

Icall delay

djnz r7,loopl

ret
PXOOKXHXXIKHIXHXIEXIXHXXEKIIHXIEKIIXHKIHKXEXHXIXHXXEXXIXHKXEXXXHXXEXXXXXKX
XXXXXXXKXXXXXKXXXXXKXX
;chuong trinh sang dan port0 tu tren xuong: 3 lan



PXOOXXHXXEKHXXHXXEXXXKXEKXXXXKXEXXXKIEXXXKXEKXXKXEKXXKXKXXKXXKX
XXXXXXXXXXXXXXXXXXXXSangdantx: mov r7,#3 ;3 lan

loop2: mov a,#0

loop3: mov p0,a

Icall delay

setb c

rlc a

jnc loop3

djnz r7,loop2

ret
PXOOKXKXEKXXKXEXXXKXEKXXKXKXXXXKXEXXXKXEXXXKXEKXXKXKXXKXXKX
XXXXXHXXEXXXXXKXXXXXKXX
;:chuong trinh sang dan port0 tu duoi len: 3 lan
PXOOXXHXXKHXXKXEXXXKXEXXXXXKXXXXKXEXXXKXKXXKXKXXKXKXXKXXKX
XXXXXXXKXXXXKXXKXXXKXXK

sangdandl: mov r7,#3 ;3 lan

loop5: mov a,#0

loop4: mov p0,a

Icall delay

setb c

rrc a

jnc loop4

djnz r7,loop5

ret
POOKXHXKEHXXHXXEIXHXXEXIHKXKXIHKIHKKEXHKIXHKXEXHIXHXKEXXIXHXXEXXXKXXKX
;chuong trinh sang tat dan portO tu tren xuong: 3 lan
PXOOKXHXXEXXXHXXEXXXXXKXEXXXXXEKXEXXXKXEKXXKXEKXXKXKXXXXKXKXX
stdtx:mov r7,#3 ;3 lan

loop6: mov a,#0loop7: mov p0,a

Icall delay

setb c

rlc a

jnc loop7

loop8: clr ¢

rlc a

mov p0,a

Icall delay

jnc loop8

djnz r7,loop6

ret
PXOOKXHXXKHIIXHXXEXIIHXXEKXIXHXXEKXIXHXIKXEXXXKXEXKXHKXEXXXXXEXXXKXXKX



;chuong trinh sang tat dan port0O tu duoi len: 3 lan
PXOOKXHXXEKHIIXHXIEKIXKXEKXIXKXKXIXHXXKKEXXIXKXEXXXKXEXXXKXEXXXKXXKX

stddl: mov r7,#3 ;3 lan

loop9: mov a,#0

loop10: mov p0,a

Icall delay

setb c

rrc a

jnc loop10

loopll: clrc

rlc a

mov p0,a

Icall delay

jnc looplidjnz r7,loop9

ret
PXOOKXHXXEKHXXHXXEXXXKXEKXXHXXKXIXXXKXEXXXKXKXXKXEXXXKXKXXKXKX
;chuong trinh dieu khien port 0 sang don va tat het tu tren xuong
PXOOKXHXXKHXXKXEXXXKXEKXXXXKXIXXXKXEXXXKXKXXKXEKXXKXKXXKXXKX

sangdontx:mov r7,#3 ;bien dem 3 chu ky

loop12: mov r2,#00h

mov r4,#08

loop13: mov r5, 04h

mov r3,#00h

mov a,r3

orl a,r2

mov p0,a

Icall delay

setb c

loop14: mov a,r3

rrc a

mov r3,a

orl a,r2

mov p0,a

Icall delay

clr cdjnz r5,loopl14

mov r2,a

djnz r4,loop13

djnz r7,loop12

ret
PXOOXXKXKHXXKXEKXXKXEKXXXXKXIXXXKXEXXXKXKXXKXKXXKXKXXKXXKX
;chuong trinh dieu khien port 0 sang don va tat het tu tren xuong



PXOOXXHXXEKHXXHXXEXXXKXEKXXXXKXEXXXKIEXXXKXEKXXKXEKXXKXKXXKXXKX

sangdondl:mov r7,#3 ;bien dem 3 chu ky

loop15: mov r2,#00h

mov r4,#08

loopl6: mov r5, 04h

mov r3,#00h

mov a,r3

orl a,r2

mov p0,a

Icall delay

setb ¢

loopl7: mov a,r3

rlc a

mov r3,a

orl a,r2mov p0,a

Icall delay

clrc

djnz r5,loop17

mov r2,a

djnz r4,loopl6

djnz r7,loop15

ret
PXOOKXHXXKHIXHXXEXXXHXXEKXXKXXKIIXXXKXEXXXKXEXXXKXEXXXKXEXXXXXKX
;chuong trinh dieu khien port 0 sang het va tat dan tu phai sang trai
POOKXHXKEHXXHXXEIXHXXEXIHKXKXIHKIHKKEXHKIXHKXEXHIXHXKEXXIXHXXEXXXKXXKX

shtdtx: mov r7,#3 ;so lan thuc hien la 3

loop20: mov pl,#0ffh

Icall delay

mov r0,#10000000b ;diem xuat phat

mov r3,#11111111b ;luu tru trang thai ban dau

mov 12h,#8 ;bien dem so led dich chuyen

mov 10h,#1 ;bien dem so lan dich chuyen cua

1led

loop22: mov 11h,10h ;luu tru so lan thuc hien

mov 20h,r0 ;chuyen r0 sang o nho 20h

loop21: Icall xnguocQ9 ;xoay noi dung trong rl sang phai

ket qua luu trong 0 20h

mov a,rOcpl a ;nghich dao a

anl a,r3

orl a,20h

mov p0,a ;hien thi o p0



Icall delay

djnz 11h,loop21

Icall xthuan09

inc 10h

djnz 12h,loop22 ;quay lai xu li led ke

djnz r7,loop20

ret
PXOOKXHXXKHXXHXXEKXXKXEKXXXXKXXXXKKEXXXKXKXXKXEXXXKXKXXKXXKX
;cac chuong trinh con
PXOOKXHXXEHXIHXXEXXXHXXEKXIHXIEKXIXHKIHKKIXHKIXHXKEXXIXHXXEXXXHXXEXXXKXXKX

xthuan09: mov a,r0

Ira

mov r0,a

clrc

mov a,r3

rrc a

mov r3,a

ret

xnguoc09: mov a,20h

clrc

rlc amov 20h,a

ret
PXOOKXHXXKHIXHXXEXXXHXXEKXXKXXKIIXXXKXEXXXKXEXXXKXEXXXKXEXXXXXKX
;chuong trinh dieu khien port 0 sang het va tat dan tu phai sang trai
POOKXHXKEHXXHXXEIXHXXEXIHKXKXIHKIHKKEXHKIXHKXEXHIXHXKEXXIXHXXEXXXKXXKX

shtddl: mov r7,#3 ;so lan thuc hien la 3

loop30: mov pl,#0ffh

Icall delay

mov r0,#00000001b ;diem xuat phat

mov r3,#11111111b ;luu tru trang thai ban dau

mov 12h,#8 ;bien dem so led dich chuyen

mov 10h,#1 ;bien dem so lan dich chuyen cua

1led

loop32: mov 11h,10h ;luu tru so lan thuc hien

mov 20h,r0 ;chuyen r0 sang o nho 20h

loop31: Icall xnguocl0 ;xoay noi dung trong rl sang phai

ket qua luu trong 0 20h

mov a,r0

cpl a ;nghich dao a

anl a,r3

orl a,20h



mov p0,a ;hien thi o p0

Icall delaydjnz 11h,loop31

Icall xthuan10

inc 10h

djnz 12h,loop32 ;quay lai xu li led ke

djnz r7,loop30

ret
PXOOKXHXXKHXXHXXEKXXKXEKXXXXKXXXXKKEXXXKXKXXKXEXXXKXKXXKXXKX
;cac chuong trinh con
PXOOKXHXXEHXIHXXEXXXHXXEKXIHXIEKXIXHKIHKKIXHKIXHXKEXXIXHXXEXXXHXXEXXXKXXKX

xthuan10: mov a,r0

rl a

mov r0,a

clrc

mov a,r3

rlc a

mov r3,a

ret

xnguoc10: mov a,20h

clrc

rrc a

mov 20h,a

ret
PXOOKXHXXKHIIXHXXEXXXHXXEKXXHXXKXIXHXXKKEXXXKXEXXXKXEXXXKXEXXXKXXKX
;chuong trinh con delay
PXOOKXHXXKHXXKXEXXXKXEKXXHXXKXIXXXKXEXXXKXKXXKXKXXKXKXXKXXKX

delay: mov 7th,#50h

de: mov 7eh,#0

djnz 7eh,$

djnz 7fh,de

ret

end
6. Chuong trinh dém tir 00 dén 60 hién thi trén 2 led
Gial thuat:
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(e )

'l\ Begin
/ Ehdi tao gidv =00 /
Lo
\ A

Giii mi BCD cia gifiv sang 7 doan

'

Delay v3 hién thi

'

TAng gidy lén 1 ddn vi

PXOOKXHXXIKHIIHXIEXIXHXXEKIIXHXXEXXIXHKXKXEXXIXHKXEXIIXHKXEXXXHXXEXXXXXKX
;chuong trinh dem len tu 00 den 60 hien thi tren 2 led cua 8 led
quet
PXOOKXHXXKHIXHXXEXXXKXEKXXHXXKXIXXXKXEXXXKXEXXXKXEXXXKXKXXXXKX
giay equ r2 ;gan bien dem giay la R2

org 200h ;dia chi khai bao ma 7 doan tu so ‘0’

denso'9’

ma7doan: db

0C0h,0F9h,0A4h,0B0h,99h,92h,82h,0F8h,80h,90h

org 0000h ;bat dau chuong trinh

mov tmod,#01h ;timer0: mod 1 - dem 16 bit

mov dptr,#0200h ;dptr quan ly vung ma 7 doan

main: mov giay,#00h ;giay=00

mainl: Icall gma

Icall delay _hthi ;goi chtr con delay co hien thi

mov a,giay ;chuyen giay sang Aadd a,#1 ;tang giay len 1

da a ;hieu chinh so BCD trong A

mov giay,a ;tra lai cho giay

cjne giay,#60h,mainl ;ss giay voi 60

sjmp main ;lam lai tu dau
PXOOKXKXEKXXKXEXXXKXEKXXKXKXKXXKKEXXXKXEXXXKXEKXXKXKXXKXXKX
; chuong trinh con giai ma
PXOOKXHXXKHIIXHXXEXIIHXXEKXIXHXXEKXIXHXIKXEXXXKXEXKXHKXEXXXXXEXXXKXXKX
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gma: mov a,giay

anl a,#0fh ;xoa 4 bit cao hang chuc giay

movc a,@a+dptr;lay ma 7 doan

mov 27h,a ;cat ma vao 0 nho 20h

mov a,giay

anl a,#0f0h ;xoa 4 bit thap hang dvi

swap a ;chuyen 4 bit cao xuong vi tri

thap

movc a,@a+dptr;lay ma 7 doan hang chuc

mov 26h,a

ret
PXOOKXHXXEKHXIXHXXEXIXHXXEKIIXHXIEKXIXHKIKXEXXIXHKXEXXIXHXXEXXXXXEXXXXXKX
;chuong trinh delay co goi chuong trinh hien thi
PXOOXXHXXKHXXKXEXXXKXEXXXXXKXXXXKXEXXXKXKXXKXKXXKXKXXKXXKX
delay_hthi:mov 7th,#10h

del2: clr trQ

mov th0,#00

mov tl0,#00

setb trOclr tf0

dell: Icall hthi

jnb tf0,dell

djnz 7fh,del2

ret
PXOOKXHXXKHIIXHXXEXXXHXXEKXXHXXKXIXHXXKKEXXXKXEXXXKXEXXXKXEXXXKXXKX
;chuong trinh con hien thi
PXOOXXHXXKHXXKXEKXXKXEXXXHXXEKXIXXXKXEXXXKXEXXXKXEKXXXXKXXKXXKX
hthi: mov a,#01111111b ;ma quet

mov r0,#27h

htl: mov p0,@r0

mov p2,a

Icall delayl

mov p2,#0ffh

dec r0

rr a ;chuyen sang led ke

cjne r0,#25h,htl

ret
PXOOXXHXXKHXXKXEXXXKXEKXXXXKXIXXXKXEXXXKXKXXKXEXXXKXKXXXXKX
;chuong trinh con delayl
POOKXHXXEKHIIHXXEXXIHXIHKXEXHXIHKXEXXIHXXEKXIXHKIXEXXIXXXKXIXXXXXKXXKX
delayl: mov r7,#0fh

delll: djnz r7,delll
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ret

end5. Thuc hién cac budc gidng nhu cac bai chuan cho dén khi
mach dém dung tir 00 dén 59.
8. Chuong trinh diéu khién dén giao thong
PXOOKXHXXEXIXHXXEXIHXXHKIKIKXKIKXKIKIKXKXKIKXKIIKKXXKXIKKIXKXXIKKIXKXEXXXKXKXKXX
;chuong trinh dieu khien den giao thong co hien thi thong so thoi gian tren 2 led 7 doan
POOXXHXXEHIIHXXEXIHKIKIKIHKIKIKXHKIIKIKIHXIIKIHKIHKKIIKKXHKKIIXHKIHKKIIXHKXEXXIXXXXXIXXXKX
;port 3 dieu khien cac led xanh vang do, Xanh sang 15 giay, Vang 5 giay, Do 20 giay.
;ket noi port 0: pO0 den p07 dieu khien cac doan a,b,c,d,e,f,g,p

;ket noi port 2: p20 den p27 dieu khien quet ledO den led7
PXOOXXHXXEXXXHXXEKXXKXXKIKXKXKIKXKXKIKIKXIKIKXKKIKIKKXKXHKKKXKXXHKKXXXXKXXXXKXKXX

:du lieu dieu khien den

11011110B ;XANH 1, DO 2 SANG
11011101B ;VANG 1, DO 2 SANG
11110011B ;DO 1, XANH 2 SANG
EQU 11101011B ;DO 1, VANG 2 SANG
10000100B ;XANH 1, DO 2 SANG
01000100B ;VANG 1, DO 2 SANG
00100001B ;DO 1, XANH 2 SANG
EQU 00100010B ;DO 1, VANG 2 SANG

equ 14 ;24 dem xuong O tuc da
4 ;4 dem xuong 0 tuc da dem 5
19 ;29 dem xuong 0 tuc da dem 30
p3 ;dieu Khien cac doan
p2 ;dieu khien quet cac transistor T1
p0 ;dieu khien led don loai to

X1 d2 EQU
V1 d2 EQU
dl_X2 EQU
D1 V2
; X1 d2 EQU
; V1 d2 EQU
; dl_ X2 EQU
; D1 V2
tg_xanh
dem 25
tg_vang equ
tg_do equ
led7 equ
a,b,c,d,e,f,g,dp
quet equ
den T8
leddonto equ
;bat dau chuong trinh chinh
org 0000h
mov p1,#00
mov leddonto,#0ffh
mov tmod,#00000001b
mov dptr,#ma7doan
mov 20h,#0ffh
mov 21h,#0ffh
mov 23h,#0ffh
mov 22h,#0ffh

PXOOKXHXXEXXXXXEXXKXXKXEXXXKXEKXXXXKXXXXKXKXX
;xanh1 va do2 sang 15 giay
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PXOOXXHXXEXXXKXEXXEXXXKXEKXXKXEXXXXXKXXXXKXKXX
b222: mov 16h,#tg xanh ;bien dem thoi gian cho htl

mov 17h,#tg_do :bien dem thoi gian cho ht2

mov leddonto,#x1_d2 ;cho xanh1l, do2 sang
h221: Icall hextobcd

Icall gma

Icall delay

dec 17h

djnz 16h,b221

Icall hextobcd

Icall gma

Icall delay
PXOOKKXHXXKIIXHXXEKXEXHXXKXEKIXKXEXXXXXEXXIXXXXXKXX
;vangl va do2 sang 5 giay
PXOOKXHXXEXXXXXKXEXHXHKXEXXXXXEXKXXXKXKXXXXKXX

dec 17h

mov 16h,#tg_vang ;bien dem thoi gian cho ht2

mov leddonto,#v1 d2 ;cho vang 1, do2 sang
b221a: Icall hextobcd

Icall gma

Icall delay

dec 16h

djnz 17h,b221a

Icall hextobcd

Icall gma

Icall delay
PXOOKXHXXEKXXXXEXXIXXXKXEKXXKXEXXXXXKXXXXKXKXX
;dol va xanh2 sang 15 giay
PXOOKXHXXEKXXXXEXXKXXKXEKXXKXEXXXXXKXXXXXXKXX

mov 16h,#tg_do ;bien dem thoi gian cho htl
mov 17h,#tg xanh :bien dem thoi gian cho ht2
mov leddonto,#d1 x2 ;dol va xanh2 sang
b221b: Icall hextobcd
Icall gma
Icall delay
dec 16h

djnz 17h,b221b

Icall hextobcd

Icall gma

Icall delay
PXOOKXHXXKXIXHXXEKXIXHXXHKXEXIXHXXEXIXXXEXXIXXXKXXKXX
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;dol va vang2 sang 5 giay
PXOOKXHXXKIIXHXXEKXEXHXXKXEKHIXKXEXXXXXEXXIXXXXXKXX
dec 16h
mov 17h,#tg_vang

mov leddonto,#d1 V2 ;dol va xanh2 sang

b221c: Icall hextobcd
Icall gma
Icall delay
dec 17h
djnz 16h,b221c
Icall hextobcd
Icall gma
Icall delay
ljmp b222

19,9,0,0,0,0,0,0,0,0,0,9,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,0,0.0.0,0,0.0,0,0,0,0.0.0.04

; chuong trinh con chuyen so hex sang so bcd

19,9,0,0,9.9,0,0.0.0,0,0.0,0,0.0.0,0,0.9.0,0,0.9.0,0,.0.0,0,0.0.0,0,0.0.0,0,0,0,0,0,0,0,0,0.4

hextobcd: mov a,17h
mov b,#10
div ab ;b luu hang don vi
swap a;
orl a,b
mov 37h,a
mov a,16h
mov b,#10
div ab ;b luu hang don vi
swap a;
orl a,b
mov 36h,a
ret

19,0,9,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0.0,0.0.0,0,0,0,00.04

; chuong trinh con giai ma

19,9,0,9.9.9.9.9,9,9,0,9,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 .64

gma: mov a,37h
anl a,#0fh
movc a, @a+dptr
mov 27h,a
mov a,37h
anl a,#0f0h
swap a
movc a, @a+dptr
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mov 26h,a

mov a,36h

anl a,#0fh

movc a,@a+dptr
mov 25h,a

mov a,36h

anl a,#0fOh
swap a

movc a, @a+dptr
mov 24h,a

ret

19,0,0,9,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,¢,0.0.0.0.0.9,0,0,0,0,0,0.0.0.0.0.0.9,0,0,0,0,0.0.0.0.0.0.9,0,0,0,0,0,0.0.0.0.0.0.0.0.9.0.0.9.0.9.04

;chuong trinh delay co goi chuong trinh hien thi

19.9,9.9.0.9.0.9,9,9,0,9,0,0,0,0,0,0,0,0,0,:¢.0.0.0.0.0.9,.0,0,:0,0,0.¢.0.0.0.0.0.9.0.0:0.0.0.0.0.0.0.099,.0,.0,0.0.000000000000000

delay: mov 7fh,#10h
del2: clr tr0

mov th0,#00

mov tl0,#00

setb tr0

clr tf0
dell: Icall hthi

jnb tf0,dell

djnz 7fh,del2

ret
POXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKX
;chuong trinh con hien thi
POOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKX
hthi: mov r1,#11111110b;ma quet

mov r0,#27h ;nap dia chi quan ly vung ma 7doan vao r0

mov r5,#8
htl: mov led7,@r0
mov quet,rl
Icall delayl
mov quet,#0ffh ;chong lem
dec r0
mov a,rl
rla
mov rl,a

djnz r5,htl ;chi co 2 so nen so sanh voi 62H de ket thuc

ret
19,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,0,0.0.0.0,0.0,0,0,0,0.00.04
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;chuong trinh con delayl
PXOOKXHXXKIIXHXXEXXEXHXXKXEXIXHXXEXXIXXXKXEXXXKXKXXKXXKX
delayl: mov r7,#0fh
djnz r7,$
ret
POOXXHXXIKHIIXHKXEXXEHIIHXXEHIIXHXXEXXIXHXXEXXEXXXXXEXXXKXXKX
;vung ma 7 doan
PXOOKXHXXEXXXXXEXXKXXKXEXXXKXEKXXXXKXKXXKXKXXKXKX
ma7doan: db  0cOh,0f9h,0a4h,0b0h,099n,092h,082h,0f8h,080h,090h
end

CAU HOI ON TAP

1. Trao d6i dir liéu bang ngat 1a gi? Qui trinh xt Iy ngat trong 89C51?

2. Hay cho biét chuong trinh chinh & gi? Chwong trinh con? Trong mét chuong trinh ¢6
bao nhiéu chuong trinh con

3. Trinh bay cac thanh ghi st dung trong ngat? Nhiém vu chic ning tirng thanh ghi?

4. Tai sao phai chén chuong trinh con hién thi vao chuong trinh con delay? Hay thir bo
lénh goi chuong trinh con hién thi trong chuong trinh con delay va cho n6 vao chuong
trinh chinh sau 1énh goi chwong trinh con delay roi cho biét két qua nhu thé nao?

Bai tap

1. Hay viét chuong trinh cho 2 port, 3 port va 4 port theo 1 chiéu tir trén xudng, tir dudi
I&n va tir ngoai vao trong va tur trong ra ngoai?

2. Hay viét chuong trinh sang tat port 2 sir dung timer 1am bo dinh thoi delay 5 giay?
3. Hay viét chuong trinh giéng trén nhung delay 10 gidy?

4. Twong ty hdy viét chuong trinh delay 1 gid?

5. Viét chuong trinh mach dém san pham? Tién hanh thi cong mach va nap chuong trinh
vao mach?

6. Viét chuong trinh mach dén giao thong?

7. Viét chuong trinh hién thi Gio-Phit-Gidy trén led 7 doan?

8. Hay viét chuong trinh dém I&n tir 00 dén 99 hién thi trén 2 led 7 doan?

9. Hay viét chuong trinh dém xudng tir 60 vé 00 hién thi trén 2 led 7 doan?

TAI LIEU THAM KHAO
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