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TUYEN BO BAN QUYEN



Tai 1iéu nay thuOc loai sach gido trinh nén cdc nguOn thong tin c6 thé
dugc phép dung nguyén ban hodc trich ding cho cidc muc dich vé dao tao
va tham khao.

Moi muc dich khiac mang tinh 1éch lac hodc s dung v&i muc dich
kinh doanh thi€u Ianh manh s& bi nghiém cam.



LOI GIOI THIEU

PE thuc hién bién soan gido trinh dao tao nghé Pién t& cong nghi€p
G trinh d6 CPN va TCN, gido trinh M6 dun Vi di€u khi€n 13 mt trong
nhling gido trinh md dun dao tao chuyén nganh dugc bién soan theo noi
dung chuong trinh khung dugc B Lao dOng - Thuong binh va Xa hoi va
T6ng cuc Day nghé ban hanh danh cho hé Cao Pang Nghé va Trung Cap
Nghé Dién t( cong nghiép.

NOi dung bién soan ngan gon, dé hi€u, tich hgp kién thlc va ky
niang chat ché vGi nhau, logic.

Khi bién soan, nhém bién soan di cd gang cap nhat nhiing ki€n thlc
mdi c6 lién quan dén ndi dung chuong trinh do tao va phit hgp vGi muc
tiéu dao tao, ndi dung ly thuy€t va thuc hanh dudgc bién soan gan v&i nhu
cau thuc té€ trong sdn xudt dong thdi cé tinh thuc tién cao. NOi dung gido
trinh dugc bién soan v&i dung 1Ugng thdi gian dio tao 150 gid gdm cé:

Bai MP24-01: SO lugc vE€ lich s& va hudng phit tri€n cla vi di€u
khién.

Bai MP24-02: Cau triic ho vi diéu khién 8051,

Bai MD24-03: Tap 1énh 8051.

Bai MP24-04: BS dinh thdi.

Bai MP24-05: COng n0i ti€p.

Bai MD24-06: Ngat.

Bai MP24-07: Phan mém hop ng(r.

Trong qué trinh sU dung gido trinh, tuy theo yéu cdu ciing nhu khoa
hoc va cdng nghé phit tri€én c6 th€ di€u chinh thoi gian va b8 sung nhing
kién thUc mdi cho phit hgp. Trong gido trinh, chiing tdi c6 dé ra ndi dung
thuc tap cUa tUng bai d€ ngudi hoc ciing cd va 4p dung ki€n thUc phit hgp
vGi kY ning.

Tuy nhién, tuy theo di€u kién cO s& vat chat va trang thi€t bi, cic
trudng cé thé st dung cho phit hgp. Mac diui di c6 gang t& chlic bién soan
d€ dap Ung dugc muc tiéu ddo tao nhung khong tranh dugc nhitng khi€ém
khuyé&t. Rat mong nhan dugc déng gép ¥ ki€n cla céc thay, co gido, ban
doc d€ nhém bién soan sé hi€u chinh hoan thién hon. Céc y ki€n déng gép
xin gUri vé Trudng Cao dang nghé Lilama 2, Long Thanh DOng Nai

POng Nai, ngay 10 thdng 06 nam 2013
Tham gia bién soan
1. Chd bién :TS. Lé Vin Hién
2. Ky su'Lé Viin Hing



3. Ky su' Nguyén Vin Tudn



TAI LIEU THAM KHAO

MUC LUC



MO PUN VI PIEU KHIEN
Ma moé dun: MD 25
Vi tri, tinh chat, ¥ nghia va vai tro cla mé dun:

- Vi tri clla m6 dun: Md dun dudc b0 tri day sau khi hoc xong mdn
hoc mo6 dun: KV thudt xung sO di€n t& cO bdn, dién t& ning cao, di€n
tUr cong sudt, va hoc trudc mon vi mach sO 1ap trinh..

- Tinh chat clla mo6 dun: LA m6 dun chuyén mon nghé.

- Y’'nghia cia m6 dun: md dun giup ngUou hoc co’kiéh thut vé'
diél khién hé thong va thiét bi bihg Vi déu khién.

- Vai tro'cia m6 dun: La'md dun chuyén nganh giup nguoi hoc
diél Vi khién hé thohg thong qua ca¢ Vi xU' ly!

Muc tiéu clla mé dun:

- Van hanh dugc cdc thié€t bi va diy chuyén sdn xuat dung vi diéu
khién.

- Xéc dinh dugc cic nguyén nhin giy ra hu hOng xdy ra trong
thuc té.

- Kié€m tra va viét dudc cic chuong trinh di€u kién.

% V& kién thic:

- Trinh bay dugc cdu tric, Ung dung cd vi di€u khi€n trong cong
nghiép.

- Ki€m tra va vi€t dugc ciac chuong trinh di€u khién.

< V& ky ndng:

- Van hanh dudc céc thi€t bi va day chuyén sdn xudt dung vi diéu
khién.

- Xdc dinh dugc cdc nguyén nhin giy ra hu hdng xdy ra trong thuc
té.

% V@ thdi do:

- Rén luyén cho hoc sinh thdi d0 nghiém tic, can than, chinh xic
trong hQc tap va thuc hién cong viéc
NO&i dung clla mo dun:

ThaGi gian
Tén  céac
Mabai |bai trong
mo dun Thuc Ki€m tra

TOng sO | Ly thuyét
ne s y thuy Hanh
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BAI 1
SO LUQC VE LICH SU VA HUONG PHAT TRIEN CUA
VI PIEU KHIEN
Ma bai: MD24-01
Gib thiéu:

Trong nhiig thap nién cubi thé ky XX, tlr su ra di cla cdng nghé
bén dan, kY thudt dién t(r da c6 su phat tri€n vuot bac. Cac thi€t bj dién t(r
sau d6 da dugc tich hgp vGi mat dO cao va rat cao trong cic dién tich
nh@,nhd vay cdc thi€t bi nhd hon va nhi€u chlc ning hon. Céc thi€t bj
dién t(r ngay cang nhi€u chlc ning trong khi gid thanh ngiy cang ré hon,
chinh vi vAy dién t&f c6 mat khap noi. Budc ddt phat méi trong kY thudt
dién t(r 12 tao ra mOt thiét bj dién t& mdi 1a Vi di€u khién.

MOt b0 vi di€u khi€én (microcontroller) dUgc xem nhu 1a “mdt may
tinh trong mOt chip” — né 12 mOt mach dién tich hgp trén mot chip, c6 thé
1ap trinh dugc, dung d€ di€u khi€n hoat ddng clia mOt hé thOng.

Vi di€u khi€én dugc Ung dung rat rOng rai hi€n nay. Pa sO céc linh
vUc déu c6 th€ Ung dung vi di€u khi€n. Va d0i vGi nén cd khi tu dOng hod
by gi0 thi c6 1€ né di gan li€én véi vi xUr 1y. Vi di€u khi€n 13 mOt ciu triic
siéu nhd, gdm céc linh ki€n dién tU cokich thudc micro hodc nano két hgp
vGi nhau, va dugc ndi v4i cdc thi€t bi bén ngoai qua cac chan vi di€u khién.
Vi vay hi€u 3 cau tric cUa nd, ta s€ hi€u dugc minh dang lam viéc véi cii
gi? Va n6 hoat ddng nhu th€ nao?

Muc tiéu:

- Trinh bay dudc cau triic chung cla vi di€u khién.

- Phat bi€u dugc cdc Ung dung cla vi di€u khi€én va huGng phat
tri€n cUa vi diéu khién.

NOi dung chinh:
1. Lich st xudt hién bd vi di€u khi€n 8051.

Muc tiéu:

- Trihh bay dudc lich st hinh thanh va qua’trihh phat trién cla ho vi
di€u khi€n 8051.

- Trihh bay dugc cal tru¢ chung cua vi diéu khién.
Noi dung:

- Nim 1976 Intel giGi thi€u bd vi di€u khi€n (microcontroller) 8748,
mOt chip tUong tU nhu cic bO vi xU 1y va 1a chip dau tién trong ho MCS-48.
DO phUc tap, kich thudc va kha ning cla Vi di€u khién ting thém mdt bac
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quan trong vao nim 1980 khi intel tung ra chip 8051, b0 Vi di€u khi€n dau
tién cla ho MCS-51 va 1a chudn cong nghé cho nhi€u ho Vi di€u khién
duogc san xudt sau nay. Chip 8051 chla trén 60000 transistor bao gdm 4K
byte ROM, 128 byte RAM, 32 duGng xudt nhap, 1 port nOi ti€p va 2 bd
dinh th0i 16 bit. Sau d6 rat nhiéu ho Vi diéu khién cUa nhiéu nha ché tao
khdc nhau 1an 1uQt dugc dua ra thi truOng vGi tinh ning dudgc cdi ti€n ngay
cang manh.

- Hién nay c6 rat nhi€u ho Vi di€u khié€n trén thj trudng v&i nhi€u
Ung dung khac nhau, trong dé ho Vi di€u khi€n ho MCS-51 dugc st dung
rat rOng rdi trén thé gidi va & Viét Nam.

- Vao nim 1980 Intel cong bO chip 8051(80C51), b0 vi di€u khi€n dau
tién cUa ho vi di€u khi€n MCS-51. N6 bao gom 4KB ROM, 128 byte RAM,
32 dudng xudt nhap, 1 port nGi ti€p va 2 bO dinh thdi 16 bit. Ti€p theo sau
dé 1a su ra doi cla chip 8052, 8053, 8055 vGi nhiéu tinh ndng dugc cai
tién.

- Hién nay Intel khdng con cung cap cic loai Vi di€u khi€én ho MCS-
51 nira, thay vao d6 cdc nha sdn xudt khiac nhu Atmel, Philips/signetics,
AMD, Siemens, Matra&Dallas, Semiconductors dugc cap phép lam nha
cung cap th( hai cho céc chip clla ho MSC-51. Chip Vi di€u khién dugc s
dung rOng rai trén th€ giGi ciing nhu' ¢ Viét Nam hién nay 1a Vi di€u khién
cUa hiang Atmel vGi nhi€u chling loai vi di€u khién khic nhau.

- Hang Atmel c6 cdc chip Vi di€u khi€n c6 tinh ning tUOng tU nhu
chip Vi di€u khi€n MCS-51 cUa Intel, cdc mi sO chip dugc thay ddi chut it
khi dugc Atmel sdn xudt. Ma s6 80 chuy&n thanh 89, chdng han 80C52 cla
Intel khi sdn xudt & Atmel ma sO thanh 89C52 (M sO day du: AT89C52)
v0i tinh niing chuOng trinh tUOng tU nhu nhau. Tuong tu 8051,8053,8055 c6
mi sO tuong duong 3 Atmel 12 89C51,89C53,89C55. Vi di€u khi€n Atmel
sau ndy ngiy cang dudc cdi ti€n va dudc bO sung thém nhi€u chlfc ning
tién 10i hon cho ngudi dung.

Bang 1
Dung lugng RAM Dung lugng ROM Ché dd nap
89C5l1 128 byte 4 Kbyte song song
89C52 128 byte 8 Kbyte song song
89C53 128 byte 12 Kbyte song song
89C55 128 byte 20 Kbyte song song

- Sau khodng thOi gian cdi ti€n va phit tri€n, hing Atmel tung ra thi
trudng dong Vi di€u khi€n mang sO hi€u 89Sxx v&i nhi€u cai tién va dac
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bi€t 14 c6 thém khd ning nap chuong trinh theo ch€ d0 ndi ti€p rat don
gidn va tién 1gi cho nguGi st dung.

Bang 2
Dung lUOng RAM Dung lUOng ROM Ché db nap
89551 128 byte 4 Kbyte nGi tiép
89552 128 byte 8 Kbyte nGi tiép
89S53 128 byte 12 Kbyte noi tiép
89S55 128 byte 20 Kbyte nGi tiép

- Tat cd cic Vi di€u khié€n trén d€u c6 dac tinh cO ban giOng nhau vé
phan mém (céc tap 1€nh 1ap trinh nhu nhau), con phan cling dugc bo sung
vGi chip c6 ma sO & hai s6 cudi cao hon, cic Vi di€u khi€n sau ndy cé
nhi€u tinh ning vugt trdi hon Vi di€u khi€n thé hé trudc. Cic Vi diéu
khi€n 89Cxx nhU trong bang 1 c¢6 cdu tao ROM va RAM nhu 98Sxx trong
bang 2, tuy nhién 98Sxx dugc b0 sung mdt sO tinh ning va c6 thém ché dd
nap noi tiép.

~ 8051 13 bd vi diéu khi&n 8 bit tlc Ia CPU chi ¢6 thé lam viéc véi 8
bit

d(rliéu. D{r liéu 16n hon 8 bit dudc chia thanh cac d(r 1iéu 8 bit d€ x 1y.

- 8051 da trd nén phO bi€n sau khi Intel cho phép cdc nha san xudt
khac (Siemens, Atmel, Philips, AMD, Matra, Dallas, Semiconductor ...) san
xudt va ban bat ky dang bi€n thé€ nao cla 8051 ma ho mubn v4i di€u kién
ho phdi d€ ma chuong trinh tuong thich v&i 8051. TU d6 dan dén su ra doi
cUa nhi€u phién ban cla 8051 vdi cac tOc d0 va dung lugng ROM trén chip
khac nhau.

- Tuy nhién, di€u quan trong 12 mac du ¢6 nhi€u bi€n thé€ cla 8051,
ciing nhu khac nhau vé tdc d6, dung luong ROM nhung tat cd cic 1€nh
déu tuong thich v&i 8051 ban dau. Pi€u niy c6 nghia 13 n€u chuong trinh
dugc viét cho mOt phién badn 8051 nao d6 thi ciing sé chay dugc véi moi
phién bdn khac khong phu thuQc vio hing sdn xuat.

- Cac loai vi diéu khién khac: vi diéu khi€n AVR, vi diéu khién PIC,

vi di€u khi€n MCUs cUa Philips,...Ngoai ra, cdc loai vi di€u khi€n chuyén
dung cUa cdc hiang sdn xudt khéc: cic loai vi di€u khi€n nay duoc s
dung chuyén dung theo ch(c ning can di€u khién.

Bang 3: Dia chi cua mot s6’hang san xuaf ca¢ thanh vién vi diéu khién
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Hang Pia chi Website

intel www.intel.com/design/mcs51
Antel www.atmel.com

Philips/Signetis www.semiconductors.philips.com
Siemens WWW.ScCl.siemens.com

Dallas Semiconductor www.dalsemi.com

2. Vi di€u khi€n (microcontroller).

Muc tiéu : Hi€u dugc cdu tric bén trong va nguyén ly hoat ddng clla bd
vi di€u khién 8051.

2.1. Nguyén ly, cau tao.
2.1.1. C&u tao vi diéu khién.

- Vi diéu khién la mbt mdy tinh duQc tich hOp trén mdt chip, né
thuong duoc st dung d€ diéu khi€n cdc thiét bi dién t&. Vi di€éu khién
thuc chat gdbm moOt vi xU 1y c¢6 hi€u suat dU cao va gid thanh thap (so vGi
cdc vi xU Iy da niing diing trong mdy tinh) k&t hop véi cac thi€t bi ngoai vi
nhU cdc b0 nhG, cdc mod dun vaofra, cic md dun bi€n dbi tUr sO sang tUong
tU va tU tuong tU sang sO, md dun di€u ch€ d0 rOng xung (PWM)...

- Vi diéu khién thuOng dugc dung d€ xay dung hé thOng nhing. N6
xudt hién nhi€u trong cic dung cu dién tU, thi€t bi dién, may giat, 10 vi
séng, dién thoai, day truyén tu dOng...

- Hau hét céc loai vi diéu khién hién nay c6 cau triic Harvard 12 loai
cau triic ma b0 nh& chuong trinh va bd nh& d{t li€u dugc phan biét riéng.

- Cau tric cla mOt vi di€éu khi€n gdm CPU, b0 nh& chuong trinh
(thuOng 12 bd nhéd ROM hodc b nhd Flash), b0 nhd d{ liéu (RAM), cic
b0 dinh thdi, cdc cOng vao/ra d€ giao ti€p vOi cdc thi€t bi bén ngoai, tat cd
cac khOi nay dugc tich hgp trén mot vi mach.

Céc loai vi di€u khién trén thi truOng hi€n nay:

- VDK MCS-51: 8031, 8032, 8051, 8052,...

- VDK ATMEL: 89Cxx, AT89Cxx51...

- VDK AVR AT90Sxxxx

- VDK PIC 16C5x, 17C43...

2.1.2. Nguyén ly hoat déng cUa Vi diéu khién
Mac du di c6 rat nhi€u ho vi di€u khi€n dudgc phat tri€n cling nhu
nhi€u chuong trinh diéu khié€n tao ra cho ching, nhung tat ca ching van
c6 mOt sO di€m chung cO badn. Do d6 néu ta hi€u cdn k& moét ho thi
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vi€c tim hi€u thém mOt ho vi di€u khi€n mdi 1a hoan toan don gidn. MOt
kich ban chung cho hoat dOng clla mOt vi di€u khi€n nhu sau:

- Khi khoéng c6 ngudn di€n cung cdp, vi di€u khi€n chi 12 mOt con
chip ¢6 chuong trinh nap san vao trong dé va khong c6 hoat ddng gi xay ra.

- Khi c¢6 ngubn dién, moi hoat ddng bat dau duoc xay ra vdi tbc
d0 cao. Pon vi di€u khi€n logic c¢6 nhiém vu di€u khi€n tdt cd moi hoat
dOng. N6 khéa tat cd cdc mach khdc, trlr mach giao dOng thach anh. Sau
vai mili gidy dau tién tat cd da san sang hoat ddng.

- bién 4p ngubn nudi dat dén gid tri tOi da clla n6 va tan sO giao
dOng trd nén On dinh. Céc bit clla cdc thanh ghi SFR cho biét trang thdi cla
tat cd cic mach trong vi di€u khi€n. Toan b0 vi di€u khi€n hoat ddng theo
chu ky cUa chubi xung chinh.

- Thanh ghi b0 d€m chuong trinh (Program Counter) dUQc x6a vé
0. Cau 1énh tU dia chi nay dugc gUi téi bd gidi ma 1énh sau d6 dugc thuc
thi ngay lap tUc.

- Gia tri trong thanh ghi PC duQc ting 1én 1 va toan bd qud trinh
duoc 13p 1ai vai ... tri€u 1an trong mOt gidy.

% Céc ki€u cau tric bd nhé (Hinh 1.1)
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Hinh 1.1. Cau tric bén trong cUa vi di€u khién.
- Memory (b® nh@): 14 ROM/RAM Iuu tr&t chuOng trinh hay cic
két qua trung gian.

Read Only Memory (ROM): Read Only Memory (ROM) 1a mOt
loai bd nhG dugc st dung d€ 1uu vinh vién cdc chuong trinh dugc thuc
thi. Kich c& cla chuong trinh c6 th€ dugc viét phu thubc vao kich c& cla
b0 nh& nay. ROM c6 thé dugc tich hgp trong vi di€u khi€n hay thém vio
nhu 12 mOt chip gan bén ngoai, tuy thubc vao loai vi di€u khi€én. C3 hai
tiy chon c6 mOt s6 nhugc diém. Néu ROM dudgc thém vao nhu 1a mot
chip bén ngoai, cdc vi di€u khi€n 1a ré hon va cdc chuong trinh c6 thé tOn
tai 1au hon dang k€. POng thdi, lam gidm sO 1UOng cidc chan vao/ra d€ vi
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diéu khién s dung vGi muc dich khac. ROM ndi thuOng 13 nhd hon va
dat tién hon, nhung co’thém 14 ghim san d€ két nbi v&i mdi trudng ngoai
vi. Kich thudc cla diy ROM tU 512B dén 64KB.

Random Access Memory (RAM): Random Access Memory (RAM)
12 mo6t loai b0 nhd st dung cho cac dit 1iéu luu trf tam thdi va két qud
trung gian dUQc tao ra va dugc st dung trong qu4 trinh hoat dOng cla bl vi
di€u khi€n. NOi dung cla b0 nhG nay bi x6a mOt khi ngudn cung cp bj tat.

- Electrically Erasable Programmable ROM (EEPROM) (hinh 1.2)

EEPROM 1a mot ki€u dac biét cla bd nhd chi cé6 & mot sO loai vi diéu
khi€én. NOi dung cUa né c6 th€ dugc thay dbi trong qud trinh thuc hién
chuong trinh (tUong tU nhu RAM), nhung van con luu gilt vinh vién,
ngay cd sau khi mat dién (tuong tu nhu' ROM). N6 thuOng dugc ding
dé 1uu trr cic gid tri dugc tao ra va dugc sU dung trong qué trinh hoat
dOng (nhu céc gid tri hi€u chudn, ma, céac gid tri d€ dém, v.v..), ma can
phadi dugc Iuu sau khi nguOn cung cdp ngdt. MOt bat 10i clia bd nhé nay
1a qua trinh ghi vao
tuong doi cham.

CPU

EEPROM Memory

Timer 2

Timer 1

iiiiﬂi LTI

Hinh 1.2. Giao ti€p b0 nhé

- BO dém chuong trinh (PC:Program Counter): BO dém chuong
trinh chla dia chi chi dén & nh& ch(a ciu lénh ti€p theo s& dugc
k]ﬁhch(r)lgrtl Sau m01 khi thuc hi€n 1&nh, gi4 tri cla b0 dém dugc ting 1én 1.
CPU 14 tién hanh céc thao tac tinh toan xU ly, dua ra cac
tin hiéu dia chi, d(t liéu va diéu khi€én nham thuc hién mdt nhiém vu nio

d6 do ngudi 1ap trinh dUa ra thong qua cdc 1€nh (Instructions).
. - CPU-Central Processing Unit(Don vi xU 1y trung tdm): C
CPU 12 tién hanh céc thao tdc tinh toan x(r ly, dua ra cdc tin hiéu dia
chi, dit liéu va di€éu khién nham thuc hién mot nhiém vu nao dé do

erc nang
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ngUOi lap trinh dua ra thong qua céc 1énh (Instructions).

B0 gidi ma 1énh c6 nhiém vu nhan dang ciu 1énh va di€u khi€n
c4ac mach khac theo 1énh da gidi ma. Viéc gidi ma dugc thuc hién nhd c6
tap 1énh “instruction set”. MOi ho vi di€u khi€n thuGng cé céc tap 1énh
khéc nhau.

Thanh ghi tich Iiy (Accumulator) 1a mOt thanh ghi SFR lién
quan mat thi€t v&i hoat ddng clla ALU. N6 luu tr(f tat cd cac dit li€u cho
qua trinh tinh to4n va luu gid tri k€t qud d€ chudn bi cho cdc tinh toan ti€p
theo. MOt trong cdc thanh ghi SFR khic duQc goQi la thanh ghi trang
thai (Status Register) cho bi€t trang thai cUa cdc gid tri luu trong thanh ghi
tich ldy.

Arithmetical Logical Unit (ALU): Thuc thi tat cd céc thao tic tinh
to4n sO hoc va logic.

- Céc thanh ghi chUc ning dac bi€t (SFR): Thanh ghi chlc ning dac
bi€t (Special Function Registers) 13 mOt phan clia b0 nhd RAM. Muc dich
cUa ching dugc dinh truGc bGi nha sdn xudt va khong thé thay d6i dugc.
Céc bit cUa ching dudgc lién két vat 1y tdi cac mach trong vi di€u khién
nhU b0 chuyén d6i A/D, modul truyén théng nbi ti€p,... MOi su thay doi
trang thdi cUa céc bit s€ tdc dOng t&i hoat ddng cla vi di€u khién hodc cic
vi mach.

- Céc cOng vao/ra (I/0 Ports): D€ vi di€u khi€n c6 th€ hoat dOng
h{tu ich, né can c6 su két ndi vdi cac thi€t bi ngoai vi. MOi vi diéu khién
s& c6 mOt hodc moOt sO thanh ghi (dugc goi 1a cOng) dudc két ndi v4i cac
chan cUa vi di€u khi€n. Ching c6 thé€ thay d6i chlc ning, chi€u vao/ra theo

yeu Cau&&’(ﬁgs%%%lsgng'dia chi): La cdc duOng tin hi€u song song 1 chi€u
not t CPU dén b0 nh&, CPU gUi gid tri dia chi cUa 6 nhd can truy nhap
(doc/ghi) trén cac duOng tin hi€u nay. PO rOng cla bus dia chi 1a n (1a sO
cdc dudng tin hiéu, vGi n c6 thé 1a 8, 18, I%O, 24, 32 hay 64), khi d6 s6 6
nhé& ma CPU c6 thé dja chi hd dugc sé 1a2 .

- Data bus(Bus d{I li€u): La cic dudng tin hi€u song song 2 chiéu,
nhi€u thi€t bi khic nhau c6 thé dugc ndi v4i bus d{F liéu, nhung tai mot
thOi di€m chi c¢6 1 thi€t bi duy nhat c6 th€ dugc phép dua dF 1iéu lén
bus. PO rOng Bus dif li€u 12 m(v&i m c6 thé 12 4, 8, 16, 32 hay 64), khi d6
sO bit ma mo6i mOt chu ky doc/ghi ¢ thé truy€n trén trén bus 12 m bits.

- Control bus(Bus di€u khi€n): CPU gUi tin hi€u thong qua bus nay
d€ di€éu khi€n moi hoat ddng cla hé thOng. Cic tin hiéu di€u khién
thudng 1a: doc/ ghi b nhd, doc/ ghi cOng vao/ra, ...
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3. Linh vUc va Ung dung.
Muc tiéu: Bi€t dugc cic Ung dung cla b vi di€u khién 8051.

V& cO bdn, vi di€u khién rat don gidn. Ching chi bao gbm t0i thi€u
mOt sO thanh phan sau:

- MOt b0 vi xUr 1y t0i gidn dugc st dung nhu b0 nio cla hé thOng.

- Tuy theo cong nghé cla moi hing sdn xudt, c6 th€ cé thém bo
nh@, cic chan nhap/xudt tin hi€u, b0 dém, bO dinh thOi, cic bd
chuyén d6i tuong tu/sd (A/D), ...

- Tat cd ching dugc dat trong mOt vO chip tiéu chudn.

- MOt phan mém don gidn cé th€ di€u khién dugc toan bO hoat
dOng cUa vi di€u khi€n va c6 th€ dé dang cho ngudi st dung ndm bat.

Dua trén nguyén tac cd ban trén, rat nhi€u ho vi di€éu khién di
dugc phat trién va Ung dung mOt cich tham ldng nhung manh mé vao
mOi mat cla ddi sOng cla con ngudi. MOt sO Ung dung cO ban thanh cong
c6 th€ k€ ra sau day.

3.1. S@n ph@m dén dung.

Nha théng minh: CUra tu dOng, khéa sO, tu dOng di€u ti€t 4nh
sdng thong minh (bat/tat den theo thoi gian, theo cuOng dO 4nh sdng,...),
diéu khi€n céc thiét bi tir xa (qua di€u khi€n, qua ti€ng vO tay,...), di€u
ti€t hoi am, di€u ti€t nhiét d0, di€u ti€t khong khi, gi6. HE thOng vé sinh
thong minh.

Cic mdy méc dan dung: Mdy di€u ti€t dd 8m cho vuOn
ciy,buOng ap triing ga/vit.POng ho sO, ddng ho sO c6 di€u khi€n theo thoi
gian.

Céc sdn pham gidi tri: M4y nghe nhac, m dy choi game, Pau thu
kY thuat sO, dau thu set-top-box,...

3.2. Trong cdc thiét bi y té.

Miy méc thi€t bi h® trg: mdy do nhip tim, mdy do dulng
huy€t, mdy do huyét 4p, dién tim d0, di€n ndo do,...

May cat/mai kinh.

M4y chup chiéu (city, X-quang,...)

3.3. Cdc s@n ph@m cong nghiép.

Piéu khi€én dbng co

Do 1udng (do di€n 4p, do dong di€n, dp sudt, nhiét do,...)

Can biing tdi, can toa xe, can 0 t0,...

Diéu khié€n céc day truy€n sdn xudt cong nghiép
Lam b0 di€u khi€n trung tAm cho Robot
4. Huéng phat tri€n.
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- Ké&t hop cic b0 vi xU 1y va vi di€u khi€n trong cédc sdn pham hé
thOng nhing.

- SU dung tOt nhat cdc tinh ning cUa vi di€u khi€n: tdc d0 ma b0 vi
di€u khi€n h0 tro, dung l1ugng b0 nhG RAM va ROM trén chip,...

- Tim hi€u dugc kha niing phét tri€n cic sdn pham xung quanh.

- Nghién c(u c4c bd vi di€u khi€n 8051 tU cdc hing khac nhau: 8751,
AT89C51, DS500,...

CAC BAI TAP MO RONG, NANG CAO VA GIAI QUYET VAN

b

|'|'|>; >‘

Cau 1: Néu cal tru¢ cua Vi diéu khién ho 80517
Goiy: Cau triic cla mdt vi di€u khi€n gdm CPU, b nhd chuong trinh
(thuOng 12 b0 nhéd ROM hodc b0 nhé Flash), b0 nhé d{t li€u (RAM), céc
b0 dinh thoi, cdc cOng vao/ra d€ giao ti€p vGi cac thi€t bj bén ngoai, tat ca
cdc khOi nay dugc tich hgp trén mot vi mach.
Cau 2: Chut ning cua thanh ghi ALU?
- GOoiy!
Arithmetical Logical Unit (ALU): Thuc thi tat cd céc thao tic tinh todn sO
hOc va logic.
Cau 3: Néu 1 sd'linh vUc Uhg cua Vi diéu khién.
- GOoiy!
MOt sO Ung dung cd ban thanh cong c6 thé k€ ra sau day:
San phém dan dung.
Nha thong minh, cdc mdy méc dan dung, cdc sdn pham gidi tri, may

méc thi€t bj hO trg, may cat/mai kinh, mdy chup chiéu (city, X-quang,...)
Céc sdn pham cong nghiép.

Piéu khién dbng co

Do 1udng (do di€n 4p, do dong di€n, 4p suat, nhiét do,...)

Can biing tai, can toa xe, can 0 t0,...

Piéu khi€n cé4c diy truy€n sdn xudt cong nghiép

Lam b0 di€u khién trung tim cho Robot

Yéu cQu vé ddnh gid két qua hoc tap:

NOi dung:
+ V& kién thlc: c8u tao, dac di€m,Ung dung cla céac loai Viélu khién
dudgdc hoc



25

+ V& kY niing:
- Thuc hién vié€t cic chuong trinh theo yéu cu cho trloc
+ Thédi d6: Déanh gid phong cach, thdi d0 hoc tap
Phuong phap:

+ V& kién thlc: Pugc didnh gid bang hinh thirc ki€m tra viét
+ V& kY ning: Péanh gid kY ning thuc hanh MOi sinh vién, hodc moi
nhém hoc vién thuc hién cong viéc theo yéu cau cUa gido vién.Tiéu chi
danh gia theo cdc ndi dung:

- DO chinh x4c cla cong viéc

- Thai gian thuc hién cong viéc

- P06 chinh x4c theo yéu cau kY thuat
+ Théi d®: Ti mi, can than, chinh xéc.
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BAI2
CAU TRUC CUA HO VI PIEU KHIEN 8051
Ma bai: MD24-02
Gib thiéu:

Trong nh{ing thap nién culi thé ki XX, tU sU ra dOi cua cdng nghé
ban dan, kY thudt dién tr di cé su phat tri€n vugt bac. Cac thiét bi
dién t& sau d6 da dugc tich hgp vGi mat dd cao va rat cao trong cic
di€én tich nhd, nhd vay cdc thi€t bi nhé hon va nhi€u chlc ning hon.
Céc thi€t bi dién t ngay cang nhi€u chlc ning trong khi gia thanh ngay
cang ré hon, chinh vi vay dién t( c6 mat khap noi. Budc dbt phit mbi
trong kY thudt dién t(r 1a tao ra mOt bo Vi di€u khién.

Vi di€éu khi€n(Microcontroller) c6 kha niing tinh todn, x( 1y, va thay
d0i chuong trinh linh hoat theo muc dich ngudi ding, dac biét hiéu qua
doi vGi céc bai todn va hé thdng, nhung cdu tric phan cling danh cho ngudi
dung don gidn. Vi di€u khi€n ra d0i mang lai sU tién 10i dOi v&i ngudi
ding, ho khong can ndm ving mot khéi lugng ki€n thlc quéd 16n nhu
ngU0i dung vi xU 1y, k€t cdu mach dién danh cho ngudi dung ciing tr@ nén
don gidn hon nhi€u va c6 khd ning giao ti€p truc ti€p vdi cac thi€t bi bén
ngoai.

Vi di€u khién tuy dugc xay dung vGi phan clUng danh cho ngudi sU
dung don gidn hon, nhung thay vao 10i di€m nay 1a khd ning x( 1y bi giGi
han. Vi'Vi di€u khi€n c6 gid thanh ré hon nhi€u so vGi vi xU 1y, viéc s
dung don gidn nén né dugc Ung dung rOng rai vao nhi€u Ung dung c6 chlc
ning don gidn, khong doi hdi tinh todn phlc tap. Do d6, d€ nam dugc hoat
dOng cla cic hé thOng dung vi di€u khié€n ta phai tim hi€u cdu tric cla ho
vi di€u khi€n 8051.

Muc tiéu cUa bai:

- M6 tad dugc cau tric ho vi di€u khi€n chudn cong nghiép.

- Thuc hién truy xudt bd nhé d{ 1i€u, bd6 nhG chuong trinh ding
qui trinh ky thuat.

- Thuc hién ding kY thuat phuong phdp mé rOng bO nhé ngoai.

- Trinh bay dugc nguyén ly hoat ddng cla mach reset.

NOi dung chinh:

1. T6ng quan
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Muc tiéu: M6 td dugc cau tric ho vi di€u khi€n chudn cdng nghiép.

External

Interrupts

Interrupt, Jo— | 4K 128 Bytes Timer 1 |*—| counter
Control a— | FLASH E.ANI Timer 0 |+ | Inputs

l [
CEU ﬂ AV

e ———
N N AN
Qe Eus ::) 4 D Ports Serial
_||:||— Contr-::-l Ports
1 T IWR fRD @ ﬁ ﬁ ﬁ TxD RXD
- - PD Fz 1
Addresstata

Hinh 2.1. SO d0 khoi vi diéu khién 8051.

Thudt nglt “8051” dudgc dung d€ chi rOng rdi cic chip cla ho MSC-
51.Vi mach tGng quit cla ho MSC-51 1a chip 8051,linh kién dau tién cla
ho nay dugc hing Intel dua ra thi truOng. MCS-51 bao gOm nhi€u phién
ban khic nhau, mOi phién ban sau ting thém mOt sO thanh ghi di€u
khi€én hoat dOng clUa MCS-51. Hién hay nhi€u nha sdn xudt IC nhu
Seimens, Advance Micro Devices ( AMD ), Fujitsu, Philips, Atmel ... duQc
cap phép lam nha cung cdp th(t hai cho céc chip cla ho MSC-51. O Viét
Nam céc chip va cdc bi€n th€é ho MSC-51 cUa hing Atmel va Philips dugc
sU dung rOng rdai nhu : AT89C2051, AT89C4051, AT89C51, AT8C52,
AT89S52, AT89S8252, AT89S8253, PROC51RDxx, PROVSIRDxX ...

Vi diéu khién 8051¢c6 40 chan, mOi chan ¢6 mOt ki hiéu tén va cé cdc dac
trung nhU sau :

4KB ROM, 128 byte RAM.

4 port xudt nhap (I/0 port?1 glao t1ep nGi tiép.
2 b0 dinh th0i 16 bit, m

Khong gian nh@ chuong trinh ngoai 64K, khong gian nhG d{ liéu
ngoai 64Ks i1 1y bit

nhan/chia trong 4ps.

210 vi trf nhd dugc dinh dia chi,m0i vi tri 1 bit
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Tuy nhién, tuy thuOc vao tUng ho VDK cUa tUng hing sdn xudt khac
nhau ma tinh ning cting nhu pham vi Ung dung clla mbi b0 VDK la khéc

nhau, va chiing dugc th€ hién trong cdc bang thOng ké sau ( bang 2.1, 2.2):
ROM RAM TOc do Céc Timer/ Ngubn
Ho VDK UART .
(bytes) (bytes) (MHz) chian I/O | Counter ngat
8051
8031AH ROMLESS 128 12 32 2 1 5
8051AH 4K ROM 128 12 32 2 1 5
8051 AHP 4K ROM 128 12 32 2 1 5
8751H 4K EPROM 128 12 32 2 1 5
8751BH 4K EPROM 128 12 32 2 1 5
8052
8032AH ROMLESS 256 12 32 3 1 6
8052AH 8K ROM 256 12 32 3 1 6
8752BH 8K EPROM 256 12 32 3 1 6
80C51 32
80C31BH ROMLESS 128 12,16 32 2 1 5
80C51BH 4K ROM 128 12,16 32 2 1 5
80C31BH 4K ROM 128 12,16 32 2 1 5
P
87C51 4K EPROM 128 12,16,20,2 32 2 1 5
4
8xC52/5
4/58
ROMLESS 256 12,16,20,2 32 3 1 6
80C32
4
8K ROM 256 12,16,20,2 32 3 1 6
80C52
4
8K EPROM 256 12,16,20,2 32 3 1 6
87C52
4
16K ROM 256 12,16,20,2 32 3 1 6
80C54
4
16K EPROM 256 12,16,20,2 32 3 1 6
87C54
4
Ho VDK ROM RAM | T6c dd Cic Timer/ UART Nguon
(bytes) (bytes) (MHz) chian I/O | Counter ngét
32K ROM 256 12,16,20,2 32 3 1 6
80C58
4
87C58 32K EPROM 256 12,16,20,2 32 3 1 6
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| | 4 ]
8xL52/5
4/58
80L52 8K ROM 256 12,16,20 32 3 1
8K OTP 256 12,16,20 32 3 1
87152
ROM
80L54 16K ROM 256 12,16,20 32 3
16K OTP 256 12,16,20 32 3
87154
ROM
80L58 32K ROM 256 12,16,20 32 3
32K OTP 256 12,16,20 32 3
87L58
ROM

Bang 2.1. Céc thong sO cla cdc ho VDK thuQc hang Intel (MSC 51)

BY nh6 L
BO nho du'lieu | Timer Cong
Ho VDK chuong trinh .
(Bytes) 16 bit nghé
(Bytes)
AT89C1051 1K Flash 64 RAM | CMOS
AT89C2051 2K Flash 128 RAM 2 CMOS
AT89CS51 4K Flash 128 RAM 2 CMOS
AT89C52 8K Flash 256 RAM 3 CMOS
AT89C55 20K Flash 256 RAM 3 CMOS
AT89S8252 8K Flash 256 RAM + 2K |3 CMOS
EEPROM
AT89S53 12K Flash 256 RAM 3 CMOS

Bang 2.2. C4c thong sO cUa cic ho VDK thubc hang Atmel

2. S0 dO chan vi diéu khi€n 8051:

Muc tiéu: Hi€u chlc ning cdc chin cUa vi di€u khién
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Mac du c4c thanh vién clUa ho MSC-51 c6 nhi€u ki€u déng vO khic
nhau, chéng han nhu: hai hang chan DIP (Dual in-Line Pakage), dang vO
dep vudng va dang chip khong ¢6 chan d& LLC (Leadless Chip Carrier). HO
MSC-51 ¢6 40 chan thuc hién cdc chlc ning khic nhau nhu: vao ra (1/0),
doc, ghi, dia chi, dit liéu va ngat. Tuy nhién, trong khuén kh6 chuong trinh
chi khdo sét Vi diéu khién 40 chan dang DIP ( hinh 2.2).

Hinh 2.2. SO d6 chan cla AT89C51

Chip 8051 c6 40 chan, mOi chan c6 mOt ki hiéu tén va c6 cdc chlic ning
nhU sau:

- Chan 40: n0i v&i ngudn nudi +5V.

- Chan 20: n0i vGi dat (Mass, GND).

- Chan 29 (PSEN)(program store enable) 1a tin hi€u di€u khi€n xudt
ra cUa 8051, n6é cho phép chon bd nh& ngoai va dugc nOi chung v&i chan
cla OE (Outout Enable) cla EPROM ngoai d€ cho phép doc cic byte cla
chuong trinh. Cdc xung tin hiéu PSEN ha thdp trong sult thOi gian thi
hanh 1énh. Nhitng ma nhi phan clUa chuong trinh dugc doc tu EPROM di
qua bus d{r li€u va dugc chOt vio thanh ghi 1énh cla 8051 bdi ma 1énh.
(chd y viéc doc & day la doc céc 1énh (khic v&i doc dir li€u), khi d6 VXL
chi doc céc bit opcode cUa 1énh va dua ching vao hang doi 1€énh thong qua
c4c Bus dia chi va d{r liéu).

- Chan 30 (ALE : Adress Latch Enable) 12 tin hi€u di€u khi€n xuat
ra cUa 8051, n6 cho phép phan kénh bus dia chi va bus d{t li€u cUa Port 0.

- Chan 31 (EA : Eternal Acess) dugc dua xudng thdp cho phép
chon bd nh& mi ngoai. BOi v6i 8051 thi:

EA =5V : Chon ROM n0i.
EA =0V : Chon ROM ngoai.

- 32 chan conlai chia lam 4 c¢Ong vao / ra: c6 th€ dung chan d6 d€ dé
doc mUc logic (0;1 tuong Ung vGi OV; 5V)vao hay xuat mUc logic ra (0;1),
(hinh 2.3)

Port O tU chan 39 - 32 tuong Ung 14 cdc chan P0.0 dén PO.7.
Port 1 tU chan 1- 8 tuong Ung 14 c4c chan P1.0 dén P1.7.
Port 2 tU chan 21- 28 tuong Ung 12 cdc chan P2.0 dén P2.7.
Port 1 tU chan 10- 17 tuong Ung la cdc chan P3.0 dén P3.7.
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1]

13pecia1 Function

Registers
(SFRs)

Jinput I Ouwtput
Register

MICROCONTROLLER

VO Pins

Sensor

L L - L 557 .
A i_. Push Button — = :{ (D))
1 -

Ml -7 ’

sV

Hinh 2.3. SO d6 k€t n0i c4c chan xudt nhap vdi thi€t bi ngoai vi
- Chip 8051 c6 32 chan xudt / nhap,tuy nhién c6 24 chan trong 32
chian nay c6 2 muc dich.MOi mOt chan nay cé th€ hoat dOng & ché do
xudt/nhap, hoat ddng di€u khi€n hodc hoat ddng nhu mOt dudng dia chi
/ d(r 1iéu cUa bus dia chi / dr liéu da hgp.
2.1. Port0
Port 0 ( céc chan tur 32 - 39 ) dugc ky hi€u 1a P0.0 — P0.7 ¢6 hai
cong dung. Trong cic thi€t k& c6 t6i thi€u thanh phan, port 0 dugc s
dung 1am nhi€m vu xudt nhap, vdi cic thi€t k€ 16n hon c6 bd nhd
ngoai, port 0 tr& thanh bus dia chi va bus d{t liéu da hgp ( byte dia chi
thap ).
2.2. Portl
Port 1 (c4c chan tUr 1 - 8 ) chi c6 mOt cong dung la xudt/nhap dugc
ky hiéu 1a P1.0 — P1.7 va dung d€ giao ti€p v3i thi€t bi bén ngoai. Vi chip
8052 ta c6 thé st dung P1.0 va P1.1 hodc 1am cdc duOng xudt/nhdp hodc
lam céc ngd vao cho mach dinh thoi th( ba.
2.3. Port2
Port 2 ( cic chan tUr 21-28 ) dugc ky hi€u la P2.0 — P2.7 c¢6 hai
cong dung,hodc 1am nhi€m vu xudt/nhdp hodc 12 byte dia chi cao cla
bus dija chi
16 bit cho cic thi€t k€ c6 bd nh& chuong trinh ngoai hodc cic thi€t k& cé
nhiéu hon 256 byte bd nhé dit liéu.
2.4. Port3
Port 3 ( cdc chan tU 10 - 17 ) dugc ky hiéu 1a P3.0 — P3.7 ¢6 hai
cong dung. Khi khong hoat ddng xudt/nhap, cdc chan cla port 3 c6
nhiéu chUc ning riéng.

ChUc ning cdc chan cUa Port 3 va Port 1( bang 2.3)
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Bit | Tén chan | Dia chi bit ChUc ning
P3.0| RxD BOH Chan nhan d{ liu cla port ndi ti€p
P3.1| TxD B1H Chan phat d{t 1i€u cUa port n0i ti€p
P3.2| /INTO B2H Ngb6 vao ngdt ngoi 0
P3.3| /INTI B3H Ngé vao ngdt ngoai 1
P3.4| TO B4H Ngd vao b0 dinh thdi hodc bd d€m 0
P3.5| TI B5H Ngd vao b0 dinh thdi hodc b0 dém 1
P3.6| /WR B6H | Difu khi€n ghi bd nhd dif [iéu ngodi
P3.7| /RD B7H Diéu khi€n doc b0 nhd d{t liéu ngoai
P1.0| T2 90H Ngd vao b0 dinh thdi hodc bO d€m 2
P1.1| T2EX 91H Nap lai hodc thu nhan cla b0 dinh

thoi 2

Bang 2.3. SO d0 chan chlc ning cUa

Port 3 va Port 1

2.5. Chdn cho phép b6 nhé chuong trinh PSEN

Chén cho phép b6 nh@ chuong trinh /PSEN (Program store enable) 1a
tin hi€u xudt trén chan 29. Pay 1a tin hi€u di€u khi€n cho phép ta truy
xudtbd nhd& chuong trinh ngoai.Chan nay thuOng nGi vGi chian cho phép
xudt /OE (Output enable) cla EPROM hodc ROM dé cho phép doc cac
byte 1&nh.Tin hi€u /PSEN & mUc logic 0 trong suOt thdi gian tim nap 1énh.

Céc ma nhi phin cUa chuong trinh hay Opcode dugc doc t EPROM
qua bus dit liéu va dugc chOt vao thanh ghi 1€nh IR cla 8051 d€ dugc gidi
ma. Khi thuc thi mOt chuong trinh chlra d ROM n0i, chan /PSEN dugc duy

tri mUc logic khong tich cuc (logic 1) (‘hinh 2.4).
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Hinh 2.4. Ghép n0i vi diéu khi€n 8951 v&i IC chbt, mach Reset, tu thach
anh.

2.6.Chén cho phép chét dia chi ALE

Ngd xuat tin hi€u cho phép chOt dia chi ALE ( address latch enable )
dung d€ gidi da hgp ( demultiplexing ) bus d{ 1iu va bus dia chi.Khi port
0 dugc st dung 1am bus dia chi/d(r li€u da hop,chan ALE xudt tin hiu
d€ chot dia chi ( byte thdp cla dia chi 16 bit ) vio mOt thanh ghi ngoai
trong sudt %2 dau cUa chu ky bd nhG ( memory cycle ).Sau khi di€u nay
da dugc thuc hién, cic chan cUa port 0 sé& xudt/nhap d{ 1iéu hgp hé
trong sult V2 th(r hai cUa chu ky b nhd.Tin hi€u ALE c6 tan s6 bang
1/6 tan s clia mach dao dOng bén trong chip vi di€u khién.

2.7. Chén truy xu@t ROM ngoai EA

Ngé vao /EA c6 thé dugc nli vdi 5V (logic 1) hodc vdi GND (logic
0). Néu chin nay ndi 1&n 5V chip 8051 thuc thi chuong trinh trong
ROM ndi. Néu chan nay dugc nOi v3i GND (va chan /PSEN ciing &
logic 0) thi chuong trinh can dugc thuc thi chlta & b0 nhG ngoai.

2.8. Chén RESET ( RST )

- Ngdo vao RST Ia ngd vao x6a chinh ( master reset ) cUa 8051 (hinh
2.5) ding d€ thi€t 1ap 1ai trang thdi ban ddu cho hé thOng hay goi tat 1a
reset hé thOng. Khi ngd vao nay dudc treo & mUc logic 1 t6i thi€u 2 chu
ky mady, cdc thanh ghi bén trong cla 8051 dugc nap lai cdc gid tri thich
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hgp cho vi€c khéi dOng 1ai hé thOng.

_vCC
+5V
_C
RET
ER
Hinh 2.5§/Iach Reset

Viéc két n0i chan RESET ddm bdo hé thOng bat dau lam viéc khi
Vi di€u khi€n dudgc cap dién, hodc dang hoat dOng ma hé thOng bi 10i
can tic ddng cho Vi di€u khién hoat dOng trd 1ai, hodc do ngudi sU
dung mubn quay vé trang thdi hoat dOng ban dau. Vi vay chan RESET
dugc két ndi nhu sau:

- Vi Vi diéu khi€n st dung thach anh c6 tan s0 f,, = 12MHz st dung
C=10uF va R=10KQ.Thanh ghi quan trong nhat 1a thanh ghi b0 dém
chuong trinh PC = 0000H.

~ Sau khi reset, vi diéu khién ludn bat dau thuc hién chuOng trinh tai
dia chi 0000H cUa bd nh& chuong trinh nén cicchuong trinh vi€t cho vi
di€u khi€n ludn bat dau viét tai dia chi 0000H. N6i dung clia RAM trong vi
di€u khi€n khong bj thay ddi bdi tic dOng cla ngd vao reset [cé nghia 12 vi
di€u khi€n dang s dung céc thanh ghi d€ Iuu tr(r dit liéu nhung néu vi
diéu khi€n bj reset thi d{f liéu trong cic thanh ghi van khong doi.
2.9. Cdac chan XTALI, XTAL2
2.9.1. Két néi chdn XTALI, XTAL2
- Mach dao dbOng trén chip dugc ghép ndi v&i mach thach anh bén
ngoai
G hai chan XTAL1 va XTAL2 (hinh 2.6), cdc tu On dinh cling duQc yéu
cau két no0i, gid tri tu do nha sdn xudt quy dinh (30p — 40p). Tan sO thach
anh thuOng dung trong cdc Ung dung la: 11.0592Mhz ( giao ti€p vGi cOng
Com mady tinh ) vad 12Mhz. Tan sO t0i da 24Mhz. Tan s cang 16n VDK
xU Ii cang nhanh.
- Mach dao dOng dugc dua vao hai chan nay thong thuOng dugc két
n0i v&i dao dOng thach anh nhu sau:
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Hinh 2.6 Mach dao dOng

Ghi chii: C1,C2= 30pF+10pF (thuOng dugc st dung vGi C1,C2 1a tu
33pF) diing On dinh dao dOng cho thach anh. Hodc c6 th€ cap tin hi€u xung
clock 18y tUf mOt mach tao dao ddng nio d6 va dua vao Vi di€u khié€n theo
cach sau (hinh 2.7):

HC ATAL2
Tin hicu _
dao ddng ATALY
bén ngoai

l i5HD
]

Hinh 2.7 L&y tin hi€u dao dOng bén ngoai
2.9.2. Chu ki mady.
GOi f.. 12 tan sO dao ddng cla thach anh. P6i v&i 89Sxx c6 thé sir dung
thach anh c6 tan sO f., t 2MHz dén 33MHz.
Chu ki mdy 14 khodng thOi gian can thi€t dudc quy dinh d€ Vi diéu
khi€n thuc hién hoan thanh mOt 1énh c¢d ban. M6t chu ki mdy bang 12 1an
chu ki dao d6ng cUa nguOn xung dao dOng cap cho né.

T 212.L
ek

Ty =12.T,
V&i: T la chu ki mdy
T 12 chu ki cUa ngudn xung dao dOng cap cho Vi di€u khién
Nhu vay:
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V@i: T, 1a chu ki mdy
f.e 12 tan sO dao dOng cap cho Vi di€u khién.

Vi du: Ta k€t n6i Vi di€u khién v&i thach anh c¢6 tan sO £, 12 12MHz,
thi chu ki mdy

T.,=12/(12.10°=10"°s =1us

Chinh vi 1 do thach anh c6 tan sO £, 12 12MHz tao ra chu ki may 1a

1us, thuan 10i cho viéc tinh todn thOi gian khi 1ap trinh do d6 thach anh c6
tan sO f.. 1a 12MHz thuOng dugc s dung trong thuc t&. Khi giao ti€p
truyén ndi ti€p vGi mdy vi tinh ding thach anh c6 tan sO f, Ia
11.0592MHz.

%/Il?cat?égtrl}%g?lr&y& cdu triic cic cOng vao ra cla vi di€u khién

3.1 Chl’l‘c n‘\in{ ki Dot TIN (L3 N O

Special Function
== Registers
(SFRs)

1 )input/ Output
Register

MICROCONTROLLER

Input / Output
port

/O Pins

g T

( :‘_\: } | ) :( Sensor !
o {f Push Button “— —> (g\k\ C )
LED A 7

j‘\
D)

Hinh 2.8. Vao ra vi thiét bi ngoai vi

Port 0 1 port ¢6 2 chlc niing & cdc chan 32 — 39
LI B%%t_gé ning IO (xudt/nhdp): ding cho cdc thi€t ké nhd. Tu
g AP g y
nhién, khi dung chUc nidng nay thi Port 0 phdi dung thém cic dién tr@
kéo 1én (pull-up), gid tri cUa di€n tr@ phu thuOc vao thanh phan két n0i
v0i Port.
Khi diing 1am ng® ra, Port 0 c6 thé kéo dugc 8 ngd TTL.
Khi dung lam ngd vao, Port 0 phdi dugc set mUc logic 1 trudc
do.
- ChUc ning dia chi/d{t 1i€u da hop: khi dung cic thi€t k& 18n, doi
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héi phai st dung bd nhd ngoai thi Port 0 vUra 1a bus d{ li€u (8 bit) vUa la
bus dia chi (8 bit thap).

Ngoai ra khi 18p trinh cho AT89C51, Port 0 con ding d€ nhdn ma
khi 18p trinh va xuat ma khi ki€m tra (qud trinh ki€m tra doi hoi phai ¢
dién trd kéo Ién).

3.1.2. Port 1: , R ,

-~ Portl (chan 1 — 8) chl c6 mOt chuc nang la 10, khong dung cho
muc dich khac (chi trong 8032/8052/8952 thi dung thém P1.0 va Pl.1
cho b0 dinh thdi th(r 3). Tai Port 1 da c6 di€n trd kéo 1én nén khong can
thém dién tr& ngoai.

- Port 1 ¢6 khd ning kéo dugc 4 ngd TTL va con dung 1am 8 bit
dia chi thap trong qud trinh 13p trinh hay ki€m tra.

- Khi dung 1am ngd vao, Port 1 phdi dugc set mUc logic 1 truGc
do.

3.1.3. Port 2: Port 2 (chan 21 — 28) 1a port c6 2 chUc ning:

- ChUc ning 10 (xudt/nhap): c¢6 khd ning kéo dugc 4 ngd TTL.

- Chlc ning dia chi: dung lam 8 bit dia chi cao khi can bd nhé
ngoai c6 dia chi 16 bit. Khi d6, Port 2 khong dugc dung cho muc dich I/O.

- Khi diing 1am ngd vao, Port 2 phdi dugc set mUc logic 1 trudc do.

- Khi 1ap trinh, Port 2 diing 1am 8 bit dia chi cao hay mOt s tin hi€u
diéu khién.

3.1.4. Port 3: Port 3 (chan 10 — 17) la port c6 2 chlc niing:

- ChuUc niing 10: c6 kha niing kéo dugc 4 ngd TTL.

- Khi dung 1am ngd vao, Port 3 phdi dugc set mUc logic 1 trudc do.
3.2. Két néi cdc Port v6i led.

- Céc Port khi xudt tin hi€éu & mUc logic 1 thuOng khong dat dén 5V
ma dao dOng trong khodng tUr 3.5V d€n 4.9V va dong xudt ra rat nhé dudi
5mA (P0,P2 dong xudt khodng 1mA; P1,P3 dong xudt ra khodng ImA dén
5mA) vi vay dong xudt nay khong dU d€ c6 th€ 1am led sang. Tuy nhién khi
céc Port xudt tin hi€u & mUc logic 0 dong dién cho phép di qua 16n hon rat
nhiéu:

Chan Vi diéu khién khi & mUc 0:
Dong 16n nhét qua PO : -25mA
Dong 1On nhét qua P1,P2,P3 : -15mA
- Do d6 khi két n0i v6i led hodc cic thi€t bi khdc Vi di€u khién sé&
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gdp trd ngai 1a néu tidc dOng 1am led sang khi Vi di€u khi€n xudt & mUc 1,
ldc nay dong va 4p ra khong dU d€ led c6 thé sang ro (led db sang G dién ap
1.6V-2.2V va dong trong khodng 10mA). Khac phuc bang céc cch sau:

Vee 3.2.1. Cho led sang khi Vi di€u khi€n ¢ mUc 0

‘Y (hinh 2.9):
5V o
R LED1 Px.x thay cho cac chan xuat cua céc Port. Vi
du: Chan P1.1, P2.0, v.v...
Py .y _/\/\/\/_H_ Khi Px.x & mUc 1 led khong sang
3304 D/ﬂ{ Khi Px.x & mUc 0 led sdng

Hinh 2.9. Cho led sang khi Vi di€u khi€n xudt
d muc 1
NhU di trinh bay vi ngd ra Vi di€u khi€n khi xudt & mUc 1 khong dU dé
cho led sang, d€ led sdng dugc can dat thém mot dién trd kéo 1én ngubn
VCC (g0i la dién trd treo) hinh 2.10.

VCC
5V
RZ
R1
Px.x 1 AN
330u
V. ALED

b

Hinh 2.10 Mach dung Trd kéo I1én

Tuy tUng truOng hgp ma chon R2 d€ dong va dp phit hdp vai thi€t bi nhan.

Khi Px.x & mUc 0, c6 su chénh 1éch 4p gilta ngudbn VCC va chan
Px.x -dong di€n di tU VCC qua R2 va Px.x v€ Mass, do d6 hiéu dién thé
gilta hai chan led g&n nhu bang 0, led khong sdng.

Khi Px.x ¢ mUc 1 (+5V),dong di€n khong chay qua chan Vi di€u
khi€én d€ vé& mass dudc, c6 su 1éch 4p gilra hai chan led, dong di€n trong
truOng hop nay qua led vé Mass do dé led sing.
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R2 thudng dugc st dung v6i gid tri tUr 4.7KQ dén 10KQ. Néu tat ca
cdc chan trong 1 Port déu két ndi d€ tic ddng & mUc cao thi dién tré R2 c6
th€ thay bang di€n trd thanh 9 chan vi né c6 hinh dang va s& dung dé hon
khi 1am mach dién.

3.2.2. Ngoai cich s dung dién tr& treo.

Viéc st dung cOng dém ciing c6 tac dung thay d6i cuOng dd dong
dién xudt ra khi ngé ra & mUc 1, cOng dém xudt ra tin hi€u & mlc 1 véi ap
va dong 18n khi c6 tin hi€u mUc 1 dat & ngd vao (hinh 2.11). Ty theo yéu
cau cla ngu0i thi€t k€ vé dong va 4p can thi€t ma chon IC dém cho phu
hop. Chang han t& m&t ngd ra P0.0 1am nhiéu led sang cung lic thi viéc st
dung IC dém dugc Uu tién hon. C6 thé st dung 74HC244 hodc 74HC245,
tuy nhién 74HC245 duogc cdi ti€n tU 74HC244 nén viéc s dung 74HC245
dé dang hon trong thi€t k€ mach.

Py, ¥

il
WA Wy
4

Hinh 2.11. Mach ding cGng dém

ﬂ/la‘cotlcelbt:n[‘-lll)gunc%g'chﬂc ning va dia chi cla b0 nhé

o 12
4.1. Téng quan t6 chue b nho’'(hinh 2. )
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BG nhé trong BG nhé ngoal
ROM 4KB BG nho chu'nfng:[trfnh 64 KB
0000h - OFFFh 0000h - FFFFh
Diéu khién bang PSEN
RAM 128 byte
00h - 7Fh BG nho dir liéu b4 KB
- 0000h - FFFFh
— Biéu khién bing RD vi WR

Hinh 2.12. T6 chlc b0 nhG ho MCS-51

- BO nhG cla ho MCS-51 c6 th€ chia thanh 2 phan: b0 nhd
trong vd b0 nh& ngoai. BO nhd trong bao gbm 4 KB ROM va 128 byte
RAM (256 byte trong 8052). Cic byte RAM c6 dia chi tU 00h — 7Fh va
cdc thanh ghi chlc ning ddc biét (SFR) c6 dia chi tUr 80h — OFFh c6 thé
truy xudt truc tiép.

- Céc chip vi diéu khién dugc dung 1am thanh phan trung tim trong
cdc thiét k€ hudng di€u khi€n, trong d6 bd nhd c6 dung lugng gidi han,
khong c6 G khéa va hé di€u hanh. Chuong trinh di€u khi€n phdi thuGng
trd trong ROM nén 8051 c¢6 khong gian bd nhd riéng cho chuong trinh va
d(r 1iéu, ca hai b0 nhG chuong trinh va dt li€u déu dat trong chip, tuy
nhién ta ¢6 th€ mé rOng bd nhd& chuong trinh va bd nhé dit 1i€éu bang cich
st dung c4c chip nh& bén ngoai v&i dung 1ugng tdi da 12 64K.

- B0 nh& nbi trong chip bao gdm ROM va RAM. RAM trén chip bao
gOm viing RAM da chlc ning ( general purpose RAM : 30H-7FH ), viing
RAM véi tlmg bit dugc dinh dia chi (bit address locations g0i tat 1a ving
RAM dinh dia chi bit: 20H-2FH ), cdc ddy thanh ghi (bank : 00H-1FH) va
céc thanh ghi chUc ning dac bi€t SFR (spectial function register : 80H-FFH
).

- BO nhé ROM:

B nhé ROM dung d€ luu chuong trinh do ngudi vi€t chuong
trinh vi€t ra. Chuong trinh 1a tdp hop cdc ciu 1€nh th€ hién céc thudt todn
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d€ gidi quyét cic cong viéc cu th€, chuong trinh do nguoi thi€t k€ viét
trén mdy vi tinh, sau d6 dugc dua vao luu trong ROM cUa vi di€u khién,
khi hoat ddng, vi di€u khi€n truy xudt tUng ciu 1énh trong ROM d€ thuc
hién chuong trinh. ROM con diing d€ chita sO li€u cdc bang, cac tham sO
hé thOng, cic sO li€u cO dinh cla hé thOng. Trong qua trinh hoat ddng nbi
dung ROM 12 c@ dinh, khong thé€ thay ddi, ndi dung ROM chi thay ddi khi
ROM & ché€ d6 x6a hodc nap chuong trinh (do cdc mach dién riéng biét
thuc hién).

B nhG ROM dugc tich hgp trong chip Vi di€u khi€én véi dung
lugng tiry vao chlng loai can ding, chang han d6i v6i 89552 1a 8KByte,
vGi 89S53 1a 12KByte.

B& nhd bén trong Vi di€u khi€n 89Sxx 12 b0 nhG Flash ROM cho
phép x6a bd nhd ROM bang dién va nap vao chuong trinh mdi cling bang
dién va c6 th€ nap xéa nhi€u 1an.

BO nhé ROM dudgc dinh dia chi theo tUng Byte, cdc byte dugc
danh dja chi theo s6 hex-sO thap luc phan, bat dau ttr dia chi 0000H, khi
vi€t chuong trinh can chid y dén dia chi 16n nhat trén ROM, chuong trinh
duogc Iuu s€ bi mat khi dia chi luu vugt qua viing nay. Vi du: AT89S52 c6
8KByte b0 nhd ROM n0i, dia chi 16n nhat 1a 1FFFH, néu chuong trinh
viét ra c6 dung Iugng 16n hon 8KByte c4c byte trong céc dia chi 16n hon
1FFFH s€ bi mat.

Ngoai ra, Vi di€u khi€n con c6 kha ning mG rOng bd nhG ROM vbi
viéc giao ti€p v&i bd nhd ROM bén ngoai 1én dé€n 64Kbyte (dia chi tU
0000H dén FFFH).

- BO nhG RAM:
BO nhd RAM dung 1am mdi truOng xU ly thong tin, 1uu tr(f cdc
két quad trung gian va k&t qud cudi cung cUa cdc phép todn, xUr 1i
thong tin. N6 ciing dung d€ t0 chlc cac ving dém dif liéu, trong
cdc thao tdc thu phat, chuyén d6i d{r liéu.
RAM ndi trong Vi di€u khi€n dugc t0 chlfc nhu sau:
- Céc vi trf trén RAM dudc dinh dia chi theo tlng Byte bang
céc sO thap luc phan (sO Hex).
- Céc bank thanh ghi c6 dia chi 00H dén 1FH.
- 210 vi tri dugc dinh dia chi bit.
- Cdc vi tri RAM binh thuOng
Céc thanh ghi c6 chUc ning ddc biét c6 dia chi tUr SOH dén FFH.
Céc byte RAM 8 bit cUa vi di€u khi€n dugc goi 12 "6 nhd ", n€u céc 6
nhG c6 chlc ning dac biét thudng dugc goi 1a “thanh ghi”, néu 12 bit



42

thi dugc goi 1a “bit nhG”.
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4.2. Vang RAM da ndng.

Viing RAM da muc dich c6 80 byte dat & dia chi tU 30H — 7FH. Bat
kY vi trf nh@ nao trong ving RAM da muc dich déu c6 thé dugc truy xuat
tur
do bang cdch s dung céc ki€u dinh dia chi truc ti€p hodc gian ti€p.

Vidu: MOV A,5FH

MOV RO,5FH
MOV A,@R0
4.3. Viing RAM dinh dia chi bit.

8051 c6 210 vi tri bit dugc dinh dia chi trong d6 128 bit chla trong
cdc byte G dia chi t&r 20H - 2FH va phan con 1ai chla trong cdc thanh ghi
chUc ning dac biét.

Céc day thanh ghi:

32 vi tri thap nhat cla b0 nhG ndi chla cic ddy thanh ghi. C4c 1€nh
cUa 8051 hO trg 8 thanh ghi t&r RO — R7 thuQc day 0 (bank 0). Pay la diy
mdc dinh sau khi reset hé thdng. Cac thanh ghi nay & céc dia chi tU
OOH-

O7H.

Vi du: MOV AR5 = MOV A,05H

Céc 1énh s dung céc thanh ghi tU RO — R7 1a c4c 1€nh ngdn va thuc
hi€én nhanh hon so vGi cic 1énh tuong ducng s dung ki€u dinh dia chi
truc ti€p. Cdc gia tri thuOng dudgc s dung nén chra 3 mOt trong céc
thanh ghi nay. Day thanh ghi dang dugc st dung dugc goi 1a diy thanh
ghi tich cuc. Ddy thanh ghi tich cuc c6 th€ dudc thay d6i bang cich
thay d6i c4c bit chon diy trong thanh ghi PSW.

5. Cac thanh ghi chtc ning dac biét (SFR).

Muc tiéu:bi€t dugc chlc ning cUa cdc thanh ghi.

Céc thanh ghi n0i cla 8051 dugc cdu hinh thanh mOt phan clla RAM
trén chip, do vy mOi thanh ghi ciing c6 mot dia chi. Ciing nhu cic thanh
ghi t&r RO — R7 ta ¢6 21 thanh ghi chlic ning ddc biét SFR chi€ém phan
trén cUa RAM n0i tU dia chi 8OH — FFH. Luu y khong phdi tat ca 128
dia chi tur
80H — FFH déu dugc dinh nghia ma chi ¢6 21 dia chi dugc dinh nghia.

5.1. Tu trang thdi chuong trinh PSW (program status word).
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Thanh ghi PSW ¢6 dia chi 1a DOH chUra cdc bit trang thdi c¢6 chltc

ning dudgc tém tat trong bang sau:

BIT| KY | DPlA MO TA

PSW.7| Choac| D7H |Cary Flag: CG nhG

PSW.6| AC D6H | Auxiliary Cary Flag: CO nh& phu

PSW.5| FO D5H | Flag 0 cong0i 1a ¢cO Zero ki hi€u 1a Z

PSW4 | RS1 D4H | Register Bank Select 1: bit 1uUa chOn bank thanh

PSW.3[ RSO D3H | Register Bank Select 0: bit 1ua chOn bank thanh

00 = Bank 0; 6 nh& cé address 00H-07H gan cho

01 = Bank 1; 6 nh& ¢6 address 08H+OFH gén cho

10 = Bank 2; 6 nhG c6 address 10H+17H gén cho

11 = Bank 3; 6 nh& c¢6 address 18H+1FH gén cho

PSW.2| OV D2H | Overflow Flag: c& tran sO nhi phan c6 dau.

PSW.1 - DIH |Reserved: chua thi€t k€ nén chua st dung duoc.

PSW.O[ P DOH | Even Parity Flag: cO chan 1é.

5.2. Thanh ghi B.

Thanh ghi B & dia chi FOH dugc dung chung v&i thanh chfa A trong
céc phép todn nhan (MUL), chia (DIV).C4c bit cUa thanh ghi B dugc
dinh dia chi t FOH-F7H.

5.3. Con troO Stack.

Con tr6 Stack SP ( stack pointer ) 12 mOt thanh ghi 8 bit & dia chi 81H.
SP ch(ra dia chi cUa d(r li€u hién dang & dinh cUa Stack. C4c 1énh lién quan
dén Stack bao gdbm 1&nh cat d{t liéu vao Stack ( PUSH ) va 1énh 1ay d{r
liéu ra khoi Stack (POP). Viéc cat d{ liéu vao Satck 1am ting thanh ghi SP
truGc khi ghi d{r li€u va viéc 18y d{r liéu ra Stack s€ lam gidm thanh ghi
SP.N€u ta khong khdi dOng SP, n0i dung mdc dinh cUa thanh ghi nay la
07H.

Viing stack cUa 8051 dugc gilt trong RAM n0i va dugc giGi han dén
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céc dia chi truy xudt dugc bdi ki€u dinh dia chi gidn ti€p. Cdc 1énh PUSH
va POP sé cat dit liéu vao stack va 18y d{ li€u tU stack, cdc 1€nh g0i
chuong trinh con (ACALL, LCALL) va 1énh tr& vé (RET, RETI) ciing cat
va phuc hOi n0i dung clla b0 d€m chuong trinh PC (Program counter).

5.4. Con tr0 dirliéu DPTR.

Con tr@ dit liéu DPTR ( data pointer ) duQc ding d€ truy xuat bd nhG
chuong trinh ngoai hodc b0 nhé dr 1i€u ngoai. DPTR 1a thanh ghi 16 bit ¢6
dia chi 12 82H ( DPL, byte thap ) va 83H ( DPH, byte cao ).
Ex: MOV A#55H
MOV DPTR,#1000H
MOV @DPTR,A

5.5. Cdc thanh ghi Port néi tiép.

Céc port xudt nhap cUa 8051 bao gbm port 0 tai dia chi 80H, port 1 tai
dia chi 90H, port 2 tai dia chi AOH va port 3 tai dia chi 0BH. C4c port 0,2 va
3 khong dugc ding d€ xudt/nhdp néu ta st dung thém bO nhG ngoai hodc
néu c6 mOt s6 dac tinh clia 8051 dugc st dung ( nhu 1a ngat, port ndi ti€p
).Tat ca céc port déu dudgc dinh dia chi tUng bit nham cung cap cdc kha
ning giao ti€p manh.

5.6. Cdc thanh ghi dinh thoi.

8051 c6 hai b0 dém dinh thdi (timer/counter) 16 bit d€ dinh cdc
khodng thOi gian hodc d€ dém cic su ki€én.BO dinh thOi 0 c6 dia chi
SAH(TLO,byte thdp) va 8CH (THO,byte cao), bd dinh thOi 1 c¢6 dia chi SBH
(TL1,byte thap) va SDH (TH1,byte cao).

Hoat dOng cla b0 dinh thdi dugc thi€t 1ap bGi thanh ghi ché d6 dinh

thGi TMOD ( timer mode register ) & dia chi 89H va thanh ghi di€u khién
dinh thOi TCON (timer control regsiter) & dia chi 88H.

5.7. Cdc thanh ghi port néi tiép (Serial Data Buffer).

- Bén trong 8051 c¢6 mOt port nOi ti€p d€ truyén thdng v4i céc thiét b
nOi ti€p nhu cic thi€t bi ddu cudi hodc moderm, hodc d€ giao ti€p vdi
cdc IC khac. MOt thanh ghi duoc goi 12 bd dém dir 1iéu ndi ti€p SBUF
(serial data buffer) & dia chi 99H luu tr(r d{t liéu truyén di va d{ liéu
nhan vé. Viéc ghi 1én SBUF sé nap d{t liéu d€ truyén va viéc doc SBUF
sé 1ay dr liéu da nhan dugc. Khi df liéu dugc chuyén vao thanh ghi
SBUF, d(r liéu sé& dudc chuyén vao bd dém truyén d{r liéu va sé dugc
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luu gilr & d6 cho d€n khi qud trinh truyén d{ li€u qua truyén thong ndi
ti€p két thdc. Khi thuc hién viéc chuyén d{t liéu tU SBUF ra ngoai, d{f
liéu sé dugc 13y tU b0 dém nhan d{ li€u cla truyén thdng ndi ti€p.

- Céc ché d6 hoat dOng khic nhau dugc 1ap trinh thong qua thanh ghi
di€u khi€n port n0i ti€p SCON (serial port control register) & dia chi 98H.
Chi c6 TCON dugc dinh dia chi tUng bit.

5.8. Cdc thanh ghi ngat.

8051 c6 mdt cdu tric ngat v&i hai mUc Uu tién va nim nguyén nhin
ngdt. Cdc ngdt bi vo hi€u héa sau khi reset hé thOng va sau d6 dugc cho
phép ngat bang cich ghi vao thanh ghi cho phép ngat IE (interrupt enable
register) & dia chi ASH. MUc Uu tién ngdt dugc thiét 1dp qua thanh ghi
Uu tién ngat IP (interrupt priority register) & dia chi BSH.C4 hai thanh ghi
nay déu duoc dinh dia chi tUng bit.

5.9.Thanh ghi diéu khién nguén PCON.

Thanh ghi PCON (power control) ¢é chlc ning di€u khién cong sudt
khi vi di€éu khi€n 1am viéc hay 3 ch€ d0 chd. Khi vi di€u khi€n khong con
xUr 1y gi n(ra thi ngudi 1ap trinh c6 th& 1ap trinh cho vi di€u khi€n chuyén
sang ch€ d0 chG d€ gidm bdt cong sudt ticu thu nhat 1a khi ngubn cung cap

cho vi di€u khién 1a pin.
Thanh ghi PCON tai dia chi 87H khong cho phép dinh dia chi bit
bao gOm cdc bit nhu sau:

Bit 7 6 5 4 3 2 1 0
ChUc | SMOD1| SMOD0| - POF GF1 GFO PD IDL
nang

- SMODI1 (Serial Mode 1): = 1 cho phép ting gdp doi tOc dO
port ndi ti€p trong ché d0 1, 2 va 3.

- SMODO (Serial Mode 0): cho phép chon bit SMO hay FE trong
thanh ghi SCON ( =1 chOn bit FE).

- POF (Power-off Flag): dung d€ nhan dang loai reset. POF =
1 khi m& ngudn. Do d6, d€ x4c dinh loai reset, can phai xéa bit POF
trudc do.

- GF1, GFO0 (General purpose Flag): c4c bit ¢cG danh cho nguQi sU
dung.

- PD (Power Down): dugc x6a bang phan clng khi hoat dOng
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reset xay ra. Khi bit PD = 1 thi vi di€u khi€n s& chuyén sang ché dd
ngudn gidm. Trong ché 40

+ Chi c6 thé thSt khd1'ehé dd ngubn gidm bdng cach reset.

+ NOi dung RAM va mUc logic trén cac port duQc duy tri.

+ Mach dao dOng bén trong va cic chUc ning khic ngUng hoat
dbng.

+ Chan ALE va PSEN ,

+ Yéu cau Vcc phdi co (]ingn ap ﬂ?nhat 12 2V va phuc hdi Vee = 5V
it nhat 10 chu kY trudc khi chan RESET xudng mUc thap 1an nita.

- IDL (Idle): dugc x6a bang phan cUng khi hoat dOng reset
hay c6 ngdt xdy ra. Khi bit IDL = 1 thi vi di€u khién s& chuyén sang
ché d0 nghi. Trong ché€ d0 nay:

+ Chi c6 thé th6t khoi ché dO ngudn gidm bang cich Reset hay c6
ngdt xay ra.

+ Trang thai hién hanh cUa vi di€u khi€n dudc duy tri va nli dung
cdc thanh ghi khong d0i.

+ Mach dao dOng bén trong khong gGi dugc tin hiéu dén CPU.

C arylzé%r]?gvgalc)%Etl\I dleuck%len PD va IDL c6 tdc dung chinh trong

té‘it cd cic IC ho MSC-51 nhung chi c6 th€ thuc hién dugc trong cic phién
ban CMOS.

6. T chitic bd nhé ngoai.

Muc tiéu: Hi€u dugc cdu tric giao ti€p vGi b0 nhd ngoai cla vi di€u
khién.

- MCS-51 c6 b0 nhG theo cdu tric Harvard: phan biét b0 nhd
chuong trinh va d{t liéu. Chuong trinh va d li€u c6 th€ chlta bén
trong nhung van cé thé két ndi vGi 64KB chuong trinh va 64KB d{r
liéu. BO nh& chuong trinh dugc truy xudt thong qua chan PSEN con
b0 nh& dit liéu duoc truy xudt thong qua chin WR hay RD.

- Luu y rang vi€c truy xudt bd nhd chuong trinh ludn ludn st dung
dia chi 16 bit con b0 nhd d{r 1i€u c6 th€ 1a 8 bit hay 16 bit tuy theo ciu
1énh st dung. Khi ding b6 nhG dit liéu 8 bit thi c6 th€ dung Port 2 nhu 12
Port 1/0 thong thuOng con khi diing & ch€ d0 16 bit thi Port 2 chi diing 1am
c4c bit dia chi cao.

- Port 0 dugc dung lam dia chi thap/d{ liéu da hgp. Tin

hi€u/ALE d€ tich byte dia chi va dua vao bd chOt ngoai.Trong chu ky
ghi, byte d{F li€u sé tOn tai & Port 0 vUra trudc khi /WR tich cuc va
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dugc gilt cho dén khi /WR khdng tich cUc. Trong chu kY doc, byte
nhan dugc chap nhan vla trudc khi /RD khong tich cuc.
# BO nh& chuong trinh ngoai dugc xU 1y 1 trong 2 di€u kién sau:
- Tin hiéu EA tich cuc ( = 0).
- Gid tri clla b0 d€m chuong trinh(PC- Program Counter) 16n hon kich
thudc b nhé.( hinh 2.13)

ONE MACHINE CYCLE —= ONE MACHINE CYCLE —
S

1|s2|s3|sa|ss|se|s1|s2|sa|sal|ss]|se

ae I ] ] ] ] ]
et | Lo boad Slaecd (L[ 2
R_D 1 : !

1

!

! ' : WITHOU"
1 i ! 1 1]

P2 PCHOUTX 1 PcHOUT X 1 PCHOUT X ' PCHOUT X ' PCHOUT MPcHour MOVX
! i i i b

PO —(a) C, &, &, Satd,
| 1 ] 1

I 1
tPCL ouT tPCL ouT f_F’CL ouT tPCL ouT
VALID VALID VALID VALID

CYCLE 1 -} CYCLE2 —»

s1]sa|93|s4|ss|se[-91Iszlssls‘:]sslss

ae | [ S R )
I 1 ] |
psen — ) LT ] .
1 ] 1
- : (B)
RD i i 1 ~r : WITH A
1 1 ! MOVX.
1
P2 PCH OUTX i PCHOUT < : DPH OUT ORPZOUT "}(lu_ﬁéf-rom CH OUT
T B L} 5 )
1 | 1 !
: ; ;
]
T.. PCLOUT ?_ADDR ouT
AAL N VAL N
Hinh 2.13.

Thutc thi b0 nhG chuGng trinh ngoai

PCH: Program Counter High — PCL: Program Counter Low
DPH: Data Pointer High — DPL: Data Pointer Low
6.1. Truy xudt b® nhé chuong trinh ngodi.
- Qui tirrllﬂaglu‘c thi lé?h }(hi d,fmg bo nhC’J\ chl.l’dn%.t{ilil}ol}%oah gétrglrllﬂ
nma%/ ,t?, (l;lll%%t{/ﬁ Thuc thi bO nhG chuong t{’mh ngoai o
Port 2 khong con 1a c4dc Port xuat nhap ma chua dla chi va
d{ liéu.
- Trong mOt chuky mdy, tin hiéu ALE tich cuc 2 1an.Lan th(
nhat cho phép 74HC573 m& cOng chOt dia chi byte thap, khi /ALE
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xuOng O thi byte thdp va byte cao cla b0 d€m chuong trinh déu c6
nhung ROM chua xudt vi PSEN chua tich cuUc, khi tin hi€u ALE Ién 1
trd 1ai thi Port 0 da c6é dt 1i€u 1a ma 1énh. ALE tich cuc 1an th( hai
dugc gidi thich tuong tu' va byte 2 dugc doc tU b nh& chuong trinh.
Néu 1&nh dang thuc thi 1a 1énh 1 byte thi CPU chi doc Opcode, con byte
th( hai bo qua.

6.2. Truy xudt bO nhé dir liéu ngoai.

- BO nhG dit liéu ngoai dudc truy xudt bang 1énh MOVX théng
qua cdc thanh ghi xac dinh dia chi DPTR (16 bit) hay RO, R1 (8 bit).

- Qud trinh thuc hién doc hay ghi df liéu dugc cho phép bang tin
hiéu RD hay WR (chan P3.7 va P3.6).

6.3.Giai ma dia chi.

- Trong cic Ung dung dua trén 8051, ngoai giao ti€p bd nhG duliéu,
vi di€u khi€n con thuc hién giao ti€p v4i cdc thi€t bi khac nhu ban phim,
led, dOng cO,. Cdc thi€t bj nay c6 th€ giao ti€p truc ti€p thdng qua cic Port.
Tuy nhién, khi s& lugng thi€t bi 16n, cac Port sé khong dU d€ thuc hién
diéu khi€n. Gidi phdp dua ra l1a xem céc thi€t bi nay gibng nhu bd nhd
d{r 1iéu. Khi d6, can phai thuc hién qué trinh gidi ma dia chi d€ phan biét
céc thiét bi ngoai vi khac nhau. Qua trinh gidi ma dia chi thudng dugc thuc
hi€n thong qua cdc IC gidi ma nhu 74139, 74138, 74154. Ngd ra cUa céc IC
gidi ma s€ dugc dua tdi chan chon chip hay b0 dém khi di€éu khién ngoai
vi.

7. Cac cai tién cla 8032/8052.

Céc vi mach 8052 (va c4c phién bdn CMOS) c¢6 hai cdi ti€n so v&i
8051. MOt 12 ¢6 thém 128 byte RAM trén chip t& dia chi S0H-FFH. biéu
nay khong xung dOt vGi céc thanh ghi chlc ning dac biét (c6é cung dia chi)
vi 128 byte Ram thém viao chi c6 thé truy xudt bang cich ding ki€u dinh
dia chi gidn ti€p.

Vidu: MOV A#100
MOV RO, #0F0H ( Trung v&i dia chi cUa thanh ghi B )
MOV A,@R0
Cai ti€n th( hai 12 ¢6 thém bd dinh thdi 16 bit Timer 2.

8. Hoat dOng Reset.
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Muc tiéu: Hi€u dugc chlc ning hoat dOng cla chan Reset.

8051 dugc Reset bang cich gilt chan RST & muUtc cao t6i thi€u 2 chu
ky mdy va sau d6 chuy€n vé mUc thdp. RST c6 th€ dugc tic dOng tay
hodc dugc tac dOng khi cdp ngudn bang cich ding mOt mach RC.

Trang thai cUa céc thanh ghi sau khi reset nhU sau :

Thanh ghi NO&i dung
B0 dém chuong trinh 0000H
Thanh ch(ra A 00H
Thanh ghi B 00H
PSW OOH
SP 07H
DPTR 0000H
Port 0-3 FFH
IP xxx00000B (8051)
IE 0xx00000B (8051)
Céc thanh ghi dinh thOi OOH
SCON OOH
SBUF OOH
PCON (HMOS) OxxxxxxxB
PCON (CMOS) 0xxx0000B

CAC BAI TAP MO RONG, NANG CAO VA GIAI QUYET VAN DE

Bai 1: Gidi thich tai sao thudng phai c6 di€n trd kéo 1én (pull-up)

tai Port 0? TruOng hop nio khdng can st dung dién trd nay?

Gaiy!

Do Port la'dang cUc mahg hd dung mosfet do do’phai dung dién trd keod

1én khi sUt dung chu¢ niing 1/0.
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Bai 2: Ve'sO do'chin va'giai thich chu¢ ning cua ca¢ chn trong Vi diéu
khién 80517
Bai giai:

< SO d6'chan cua Vi diéu khién 8051

« Giai thich chu¢ ning cua ca¢ chan trong vi diéu khién 8051:
Chip 8051 c¢6 40 chan, mOi chan c6 mOt ki hi€u tén va c6 cdc chlic ning nhu
sau:

- Chan 40: n0i vGi ngudn nudi +5V.

- Chan 20: n0i vOi dat(Mass, GND).

- Chan 29 (PSEN)(program store enable) 1a tin hi€u di€u khi€n xudt
ra cUa 8051, n6 cho phép chon bd nhé ngoii va dugc ndi chung v&i chan
cla OE (Outout Enable) cla EPROM ngoai d€ cho phép doc cic byte cla
chuong trinh. Cdc xung tin hiéu PSEN ha thap trong sult thOi gian thi
hanh 1énh. Nhitng ma nhi phan cUa chuong trinh dugc doc tr EPROM di
qua bus d{I li€u va dugc chOt vao thanh ghi 1énh cla 8051 bdi ma 1énh.
(chd y viéc doc & day la doc céc 1énh (khic v&i doc di li€u), khi d6 VXL
chi doc céc bit opcode cUa 1énh va dua ching vao hang doi 1€nh thong qua
c4c Bus dia chi va d{r liéu).

- Chan 30 (ALE : Adress Latch Enable) 1a tin hiéu di€u khién xudt ra
cUa 8051, n6 cho phép phan kénh bus dia chi va bus d{r li€u cUa Port 0.

- Chan 31 (EA : Eternal Acess) dugc dua xubng thap cho phép chon
b6 nhé mi ngoai. PGi vGi 8051 thi:
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EA =5V : Chon ROM n0i.
EA =0V : Chon ROM ngoai.

- 32 chan conlai chia lam 4 c¢Ong vao / ra: c6 th€ dung chan d6 d€ dé
doc mUc logic (0;1 tuong Ung vGi OV; 5V)vao hay xuat mUc logic ra (0;1),
(hinh 2.3)

Port O tU chan 39 - 32 tuong Ung 1a cdc chan P0.0 dén PO.7.

Port 1 tU chan 1- 8 tuong Ung 1a c4c chan P1.0 dén P1.7.

Port 2 tU chan 21- 28 tuong Ung 13 cdc chan P2.0 dén P2.7.
Port 1 tU chan 10- 17 tuong Ung la cdc chan P3.0 dén P3.7.

- Chip 8051 c6 32 chan xudt / nhdp,tuy nhién c6 24 chan trong 32 chin
nay c6 2 muc dich.MOi mOt chin nay c6 thé hoat dOng & ché do
xudt/nhdp, hoat ddng di€u khi€n hodc hoat ddng nhu mOt dudng dia chi
/ dr li€u cUa bus dia chi / d{r 1iéu da hop.

Bai 3: Néu chuc niang port I/0?
Bai giai:

Port O: Portl 0 1a port c6 2 chErc néAng 3 cac chan 32 — 39 o ]
— = Chuc ning IO (xuat/nhap): dung cho cic thieét k€& nho. Tuy
nhién, khi dung chUc nidng nay thi Port 0 phdi dung thém cdc dién tr@
kéo 1én (pull-up), gid tri cUa di€n trd phu thuOc vao thanh phan két nGi
v@i Port.

Khi diing 1am ng® ra, Port 0 c6 thé kéo dugc 8 ngd TTL.

Khi dung 1am ngd vao, Port 0 phdi dugc set mUc logic 1 trudc
do.

- ChUc ning dia chi/d{t 1i€u da hop: khi dung cic thi€t k& 18n, doi
héi phai st dung bd nhG ngoai thi Port 0 vUra 1a bus d{r li€u (8 bit) vUa la
bus dia chi (8 bit thap).

Ngoai ra khi 1ap trinh cho AT89C51, Port 0 con ding d€ nhdn ma
khi 18p trinh va xuat ma khi ki€m tra (qud trinh ki€m tra doi hoi phai ¢
dién tré kéo 1én).

Port 1: R > oA "o N A N
= Portl (chan 1 — 8) chl c6 mOt chuc nidng la 10, khong dung cho
muc dich khac (chi trong 8032/8052/8952 thi dung thém P1.0 va Pl.1
cho b0 dinh thGi th( 3). Tai Port 1 dd c6 dién trd kéo 1&én nén khong can
thém dién tr& ngoai.
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Special Function
1 Registers
(SFRs)

JInput / Output
Register

Input / Output
port

MICROCONTROLLER

/O Pins

,:'__ Sensor
—

Hinh anh vao ra v3i thi€t bi ngoai vi
Port 1 ¢6 khad ning kéo dugc 4 ngd TTL va con dung lam 8 bit dia chi
thap trong qua trinh 1ap trinh hay ki€m tra.
- Khi dung 1am ngd vao, Port 1 phdi dugc set mUc logic 1 truGc

do.
Port 2: Port 2 (chin 21 — 28) 1a port c6 2 chlc ning:
- ChUc ning IO (xudt/nhdp): c¢6 khd ning kéo dugc 4 ngdé TTL.
- Chlc ning dia chi: dung lam 8 bit dia chi cao khi can by nh&
ngoai c6 dia chi 16 bit. Khi d6, Port 2 khong dugc dung cho muc dich I/O.
- Khi dung 1am ngd vao, Port 2 phdi dugc set mUc logic 1 truGc do.
- Khi 1ap trinh, Port 2 diing 1am 8 bit dia chi cao hay mOt sO tin hiéu
diéu khién.
Port 3: Port 3 (chin 10 — 17) 1a port ¢6 2 chUc ning:
- ChUc ning 10: c6 kha niing kéo dugc 4 ngd TTL.
- Khi dung 1am ngd vao, Port 3 phai dugc set muUc logic 1 tru@c do.
Bai 3: Cac¢ dia chi bit nao dugc 1ap sau chudi 1énh sau:
MOV RO,#26h
MOV @RO,#7AH
Gai y! bit 53H

Bai 4: M0 ta chu6i 1énh ghi gia'tri 0OABH vao dia chi 9A00H cua RAM
ngoai trong hé thong 8051.
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Gaqiy!
MOV DPTR,9A00H
MOV A#OABH
MOVX @DPTR,A
Bai 5: Tin hiéu diéu khién nao cua 8051 sU dung dé chon caé bd nho’
EPROM va RAM ngoai.
Gaiy’ PSEN
Bai 6: Viéf 1énh 1ap bif thap nhaf cua thanh ghi chua ma'khong anh
hudng toi cac bit khac.
Gai y! OR A #01
Bai 7: Viéf chudi 1énh chep ndi dung thanh ghi R7 vao dia chi 100H cua
bd nhO'RAM ngoai.
Gaqiy!
MOV R1,#50H
MOV A,@R1
Bai 8: Gia sU 1énh dau tién thuc hién sau khi reset hé thohg la'mot 1énh
goi chuOng trinh con, thanh ghi PC se”dugc chui vao dia chi nao cua
RAM ndi truo¢ khi dugc chuyén toi chuong trinh con.
Gaqiy!
Pia chi 08H va'09H
Bai 9: Lénh nao chuyén 8051 qua ché’dd power-down.
Gaqiy!
Lénh ghi bit tuOng Unhg trong thanh ghi PCON.
Bai 10: Viéf chuoi Iénh gia’tri trong 6 nho’co’dia chi 50H cua RAM ndi
vao thanh ghi chu sU dung dinh vi dia chi giah tiép.
Gaqiy!
MOV R1,#50H
MOV A,@R1
Bai 11: Tihh gia’tri offset twOng d6i cho 1énh SIMP AHEAD, gia sU
1énh nay nim tai dia chi AOSOH va'A051H, va'nhah AHEAD biéu dién
cho 1énh nim tai dia chi 9FEOH.
Gaqiy! 8FH

biéu kién thuc hién bai hoc:

IC ho 8051 - CMOS, TTL — 555.

So do, IC ho 8051.

Tai liéu vi diéu khién, vi mach sO cdc loai.
May vi tinh, mO han, kém Cét, kém nhOn.
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DoOng hd DVOM/VOM.
Yéu cdu vé danh gia két qua hoc tap:
NO&i dung:
+ V& kién thlc: cdu tao, dac di€m,Ung dung cUa cic loai Vi diéu
khién
+ V& kY ning:
- Thuc hién viét cdc chuong trinh theo yéu cau cho truog.
+ Théi d0: Pdnh gia phong céch, thdi d0 hoc tap

Phuong phép:
+ V€ kién thUc: Pugc dinh gid bang hinh thlc ki€m tra viét, trac
nghiém

+ V& kY ning: Panh gid k¥ ning thuc hanh moii sinh vién, hodc moi
nhém hoc vién thuc hién cong viéc theo yéu cau cla gido vién.Tiéu chi
danh gi4 theo céc ndi dung:

- DO chinh xdc cUa cong viéc

- Tinh thdm mY cUa mach dién

- D0 an toan trén mach dién

- ThOi gian thuc hién cong viéc

- PO chinh x4c theo yéu cau kY thuat

+ Thai d0: Ti mi, cdn than, chinh x4c.
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BAI3
TAP LENH 8051
Ma bai: MD24-03
Gibi thiéu:

- V@i kién thlc v€ cau tric bén trong cla vi di€u khi€n va dé
diéu khi€n hoat d0ng khOi mach di€n giao ti€p phlc tap cla hé thOng.
Céc khOi nay bao gdm b0 nhd d€ chilra dit 1i€u va chuong trinh thuc
hién, cdc mach di€n giao ti€p ngoai vi d€ xudt nhap va di€u khién trd
1ai, cdc kho6i nay cung lién két vGi vi di€u khi€n thi mGi thuc hién dugc
cong viéc. PE€ két nOi cic khOi nay doi hdi ngudi thi€t k€& phai hi€u
biét tinh tuOng v€ cdc thanh phén vi di€u khi€n, b0 nhG, cic thiét bj
ngoai vi. Sau khi k&t n6i vi di€u khi€n vdi cac thi€t bi ngoai vi, ta phai
tim hi€u vé cé4c tap 1énh cla MSC-51 d€ di€u khi€n hoat dOng hé
thOng.

- Chuong nay giGi thi€u cich thUc lap trinh trén MCS-51 ciing
nhu gidi thich hoat dOng cla c4c 1€nh s dung cho ho MCS-51
Muc tiéu cUa bai:

Phan biét dugc cic ki€u dinh dia chi va dir liéu.

Trinh bay dugc dac tinh va cong dung cUa tUng 1énh trong 8051.
X4c dinh dugc d0 18n va thOi gian thuc hién chuong trinh.

K&t hgp dudc cac 1énh riéng 18 d€ thuc hién thao tic cho trudc
dung kY thuat.

NoOi dung chihh:

1. M& dau

Muc tiéu : Hiu dugc cic cid phdp 1&énh va cach khai bdo d{t 1iéu trong
ngdn ng( 1ap trinh.

1.1. Cu phdp lénh.

MOt 1énh t huong trinh hg rco da hU sau:
. Ln'ehnhrongCToéIrllg rin C_png CcO dang nhU sau

Nhan hu thich

A: MOV A, #10h ; Dua gié tri 10h vao thanh
LED EQU 30h ; Dinh nghia 6 nh& chlra
On_Led BIT 00h ; CO trang théi led

- TruGng nhin dinh nghia cic ky hi€u (c6 thé la dia chi trong
chuong trinh, cdc hang d{ liu, tén doan hay cdc cdu tric 1ap trinh).
TruGng nhin khong bat ddu bang s va khong triing vGi cic tU khéa cé



- Tru®ng 1énh chlra cic tU ggi nh& cho cdc 1énh clla MCS-51 hay

cic 1énh gid dung cho chuong trinh dich.

- Trudng todn hang ch(a cic thong sO lién quan dén 1é€nh dang st
dung.

- TruGng chi thich ding d€ ghi chd trong chuong trinh hgp ngt.

- TruGng nay phdi dugc bat ddu bang dau; va chuong trinh dich
s& bd qua cic tU dat sau dau ;.

LUu ¥ rang cic chuong trinh dich khong phan biét chit hoa va ch(r
thuOng.

1.2. Khai bdo dir liéu.

- Khi khai bdo hang sO, cht h culi cing xdc dinh hang sb 1a sO
thap luc phan; chlt b cubi cung xdc dinh sO nhi phan va chlt d cubi
(hay khong c6) xé4c dinh s6 thdp phan. Luu y rang d6i véi sO thap luc
phan, khi bat ddu bang ch(t A — F thi phdi thém s 0 vao phia trudc.

Vi du:

1010b; SO nhi phan

1010h; SO thap luc phan

1010; SO thap phan

OFOh ; SO thap luc phan nhung bat dau bang chit F nén phai
thém vao phia trudc s6 0.

- Khi diung ddu # phia trudc mOt con sO, dé chinh 1a d{r liéu tlrc
thdi connéu khong dung ddu # thi d6 1a dia chi cla 6 nhd. Luu y rang
khi ding RAM n0i thi chi dung dia chi tU 00 — 7Fh con vung dia chi tur
80h — OFFh duing cho cdc thanh ghi chlUc ning ddc biét. POi v&i ho
89x52, RAM n0i c6 256 byte thi cdc byte dia chi cao (tU 80h — OFFh)
khong th€ truy xudt truc ti€p ma phdi truy xudt gidn ti€p.

Vi du:
MOV A,30h ; Chuy€n n0i dung 6 nhé 30h vao A

MBY Addph  : Ehuy&n it W, 30hv0 a0 A

MOV R0O,#80h ; Chuyén n0i dung 6 nhd 80h vao A (chi
MOV A.@RO ; dung cho hQ 89x52)

- D€ dinh nghia trudc moét ving nhd trong bd nhd chuong trinh,
c6 th€ dung cic chi dan DB (define byte — dinh nghia 1 byte) hay DW
(define word — dinh nghia 2 byte).

Vi du: Dinh nghia trudc d{r li€u cho led nhu sau:
Led: DB 01h,02h,04h,08h,10h,20h,40h,80h
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Poan chuong trinh nay x4c dinh tai nhdn Led c6 ch(ra cdc gid tri 1an

lugt tir O1h . . o
dén 80h. Neu nhan Led dat tai dia chi 100h thi gia tr] tuUOng

(ng nhur sau (bang 3.1): (=T
100h | 01h
10lh | 02h
102h 04h
103h | 08h
104h | 10h
105h  |20h
106h | 40h
107h | 80h

Bang 3.1

- D& dé nhG va dé hiéu khi 1ap trinh, cdc chuong trinh dich cho phép
diing cdc ky tu thay th€ cho cic 6 nhd bang céc 1énh gid EQU, BIT.
Vi du:
LED EQU 30h
ON_LED BIT 00h
Gid sU chuong trinh hgp ng(r c6 cac 1énh sau:
MOV A,LED
SETB ON_LED
Khi bién dich, chuong trinh dich sé tu dOng chuyén thanh dang
1énh sau:
MOV A,30h
SETB 00h
Céc ky hiéu can chi y:
Rn :céc thanh ghi t RO — R7 (bank thanh ghi hi€én hanh).
Ri  :cdc thanh ghi t RO — R1 (bank thanh ghi hi€én hanh).
@Rn : dinh dia chi gidn ti€p 8 bit diing thanh ghi Rn.
@DPTR : dinh dia chi gi4n ti€p 16 bit dung thanh ghi DPTR.
direct : dinh dia chi truc ti€p RAM ndi (00h — 7Fh) hay SFR (80h
— FFh) (direct).
: n0i dung cUa bl nhd tai dia chi direct
#data8  : gia tri tUc thOi 8 bit
#datal6 : gia tri tUc thOi 16 bit
bit : dia chi bit cla cdc 6 nh& c6 thé dinh dia chi bit (00h — 7Fh
d6i vi dia chi bit va 20h — 2Fh d6i v&i dja chi byte)
2. Cac phuong phap dinh dia chi.
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Muc tiéu : Bi€t dugc cac cach dinh dia chi cho cdc bit, byte hodc thanh
ghi.

Cic ki€u dinh dia chi cho phép dinh 16 noi 1ay d{t liéu hodc noGi nhan
d{r liéu tuy thuOc vao cich thlc st dung 1énh cla ngudi 1ap trinh. Vi diéu
khién 8051 c6 8 ki€u dinh dia chi nhu sau:

- Kiéu dinh dia chi ding thanh ghi.

- Kiéu dinh dia chi truc ti€p

- Kiéu dinh dia chi gian tiép.

- Kiéu dinh dia chi tUc thoi.

- Kiéu dinh dia chi tuong doi.

- Kiéu dinh dia chi tuyét d0i.

- Kiéu dinh dia chi dai.

Kié€u dinh dia chi chi s0.

2.1. Pinh dia chi bdng thanh ghi (hinh 3.1)

Opcods nin|n
| | 1 |

Hinh 3.1

- Céc thanh ghi t&f RO — R7 ¢6 thé€ truy xudt bang cédch dinh dia chi
truc ti€p hay gidn ti€p nhu trén. Ngoai ra, cdc thanh ghi nay con cé thé
truy xudt bang cach dung 3 bit trong ma 1€nh d€ chon 1 trong 8 thanh ghi
(8 thanh ghi nay c6 dia chi truc ti€p thay dbi tuy theo bank thanh ghi dang
st dung).

- Céc 1énh st dung kiéu dinh dia chi thanh ghi dugc ma héa bang
cdc dung 3 bit thap nhat cUa opcode (cUa 1€nh) d€ chi ra 1 thanh ghi bén
trong khong gian dia chi logic nay. Vay : 1 ma chlc ning + dia chi todn
hang — 1 1énh ngan 1 byte.

- Kiéu nay thudng dudc ding cho cdc 1€nh xU 1y d{F liéu ma dir liéu
ludn 1uu trong céc thanh ghi. POi v&i vi di€u khi€n thi mi 1&nh thuQc ki€u
nay chi c6 1 byte.

2.2. Pinh dia chi truc tiép(hinh 3.2)
I 4 1 1 F 1 /| T T A TR T
Opcode Direct address
L 4 0 1 F 1 1 S R () Mt R M|
Hinh 3.2

Dinh dia chi truc ti€p (hihh 3.2) chi diing cho cic thanh ghi chlc ning
ddac biét va RAM nbi cla 8951. Gi4 tri dia chi truc ti€p 8 bit dugc thém
vao phia sau ma 1€nh. N€u dia chi truc ti€p tUr 00h — 7Fh thi d6 14 RAM
nli cUa 8951 (128 byte), condia chi tUf 80h — FFh 1a dia chi cdc thanh ghi
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chlc ning dac biét.
Céc 1&nh sau c6 ki€u dinh dia chi truc ti€p:
MOV A, PO
MOV A, 30h

- Trong 8051 ¢6 128 byte b6 nhGd RAM. B6 nhd RAM dugc gan dia
chi tU 00H dén FFH va dugc phin chia nhu sau:

Céc ngin nhG tU 00H dén 1FH dugc gin cho cic bing thanh
ghi va ngin xé&p.

Céc ngin nhG tU 20H dén 2FH dugc danh cho khéng gian
dinh dia chi bit d€ luu d(r liéu theo tUng bit.

Ci4c ngin nhé tUr 30H dén 7FH la khong gian d€ luu d{ liéu
¢6 kich thudc 1 byte.

Ché€ d0 dinh dia chi truc ti€p c6 th€ truy cdp toan bd khong gian clia
bd nhd RAM. Tuy nhién, ch€ dd nay thuOng dugc dung d€ truy cdp cic
ngin nhG RAM tUr 30H dén 7FH, vi thuc t€ d6i v4i khong gian nhG danh
cho bing thanh ghi thi ¢ dugc truy cap bang tén thanh ghi nhu RO- R7. &
ché dd dinh dia chi truc ti€p, dia chi ngin nhd RAM ch(ra dit liéu 1a todn
hang cUa 1énh.

Vi du:

MOV RO, 40 ;sao ni dung ngin nhG 40H cla RAM vao RO
MOV R4, 7FH ; chuy€n n0i dung ngin nhG 7FH vao R4.

MOt Ung dung quan trong cUa ch& d0 dinh dia chi truc ti€p 13 ngin
x€p. Trong ho 8051, chi c6 ché dd dinh dia chi truc ti€p 1a dugc phép cat va
18y d(r liéu tUr ngin x€&p.

Lénh dau tién chuyén nli dung tU Port 0 vao thanh ghi A. Khi
bién dich, chuong trinh sé& thay thé tUr g@i nhG PO bang dia chi truc ti€p
cUa Port 0 (80h) va dua vao byte 2 cla mi 1&nh. Lénh th( hai chuyén
nli dung cla RAM nQi c¢6 dia chi 30h vao thanh ghi A.

2.3. Dinh dia chi gidn ti€p (Indirect Addressing) (hihh 3.3).
O ché dd nay, thanh ghi dugc ding dé trd dén dif liéu c6 trong bd

7

nhO.

| 5
Opcode
| | | | | |
Hinh 3.3
Néu d{r liéu c6 trén chip CPU thi chi cdc thanh ghi RO va R1 méi
dugc st dung, va nhu vay ciing c6 nghia 1a khong th€ duing cic thanh ghi
R2-R7 d€ trd dén dia chi clia todn hang & ché dd dinh dia chi nay.
Vi du:
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MOV A, @RO ;chuyén ngin nhd RAM c6 dia chi 3 RO vio
A
MOV @RI, B ;chuyén B vao ngin nhd RAM c6 dia chi G R1
Chi ¥:

- Kiéu dinh dia chi gidn ti€p dugc tugng trung bdi ky hiéu @,dugc
dat trudc cdc thanh ghi RO, R1,SP cho dia chi 8 bit (khong sU dung cdc
thanh ghi R2 — R7 trong ch& d0 dia chi nay) hay DPTR cho dia chi 16 bit.
RO va R1 c6 th€ hoat dOng nhu mOt thanh ghi con trd, ndi dung cla nd
cho biét dia chi clla mOt 6 nhG trong RAM ndi ma d{t li€u sé& ghi hodc sé
doc. Con DPTR dung d€ truy xudt 6 nhd ngoai. Cac 1€énh thudc dang nay
chi co Tuy nhién RO va R1 1a céc thanh ghi 8 bit, nén chiing chi dugc
phép truy Xap dén cic ngin nhd RAM trong, tU dia chi 30H dén 7FH va céc
thanh ghi SFR. Trong thuc t&, c¢6 nhi€u truGng hgp can truy cap df liéu
dugc cat 3 RAM ngoai hodc khdng gian ROM trén chip. Trong nhiing
truOng hop d6 ching ta cdn st dung thanh ghi 16 bit DPTR.

Vi du:
MOV A, @R1 ;copy noi dung o nho co dia chi dat
;trong thanh ghi R1 vao thanh ghi A
2.4. Dinh dia chi tc thoi (Immediate Addressing)
Khi todn hang 12 m6t hang s6 thay vi 12 mOt bi€n, hang sO nay cé thé
dua vao 1€énh va day 1a byte d( li€u tUc thoi.
Trong hop nglt, cic tOn hang tlc thOi dugc nhan bi€t nhd vao ky tu
‘# dat trudc ching. Todn hang nay cé th€ 1a mOt hang s6 hoc, mot bién
hodc mOt biu thilic s6 hoc st dung cdc hang s, cic ky hi€u va cdc toan
t(r. Trinh dich hgp ng(r tinh gi4 tri va thay thé d{r liéu tUc thdi vao trong
1énh. Lénh nay thuOng diung d€ nap 1 gid tri 12 1 hang s6 & byte thir 2
(hoac byte th( 3) vao thanh ghi hodc 6 nh§ .
Vi du:
MOV A, #12 ;Nap gid tri 12(OCH) vao thanh ghi A
MOV A, #30H  ;nap du lieu 30H vao thanh ghi A

Tat cd céc 1énh st dung ki€u dinh dia chi tlc thoi déu s dung hang
d(r li€u 8 bit Iam d{r li€u tUc thoi. C6 mOt ngoai 1€ khi ta khdi dOng con trd
dir liéu 16-bit DPTR, hang dia chi 16 bit dugc can dén.

2.5. Pinh dia chi tuong déi (hinh 3.4).

e e [ e " |
OpCode

| NN N N SN NN N

| ST R i 'V I R |
\ Pelative address

| B T A TR T
Hinh 3.4
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Ki€u dinh dia chi tuong d6i chi s& dung v6i nhitng 1énh nhdy. Noi
nhdy dén c6 dia chi bang dia chi dang Iuu trong thanh ghi PC cOng vGi 1 gid
tri 8 bit [con goi 1a gi4 tri 1&ch tuong ddi: relative offset] c6 gid tri tur — 128
dén +127 nén vi di€u khi€n c6 th€ nhdy lui [n€u s6 cOng vdi s6 am] va
nhdy téi [n€u sO cOng vGi sO duong]. L&nh nay c6 ma 1€nh 2 byte, byte
th(r 2 chinh 12 gi4 tri 1&ch tuong doi:

Noi nhdy dén thuOng dugc xidc dinh bGi nhan (label) va trinh
bién dich s€ tinh todn gid tri 1&ch.

Dinh vi tuong d0i c6 Uu di€m 13 ma 1€nh cO dinh, nhung khuyét
di€m 1a chi nhdy ngan trong pham vi -128+127 byte [256byte], néu noi
nhdy dén xa hon thi 1énh nay khéng dép Ung dugc sé c6 16i.

Vi du:
SIMP X1 ;nhay den nhan co tén X1 nam trong
;tam vuc 256 byte
2.6. Pinh dia chi tuyét déi (hinh 3.5).

T )
AN0|AT (A3 Cotode

‘IIII:’[I
| | ST P

Hinh 3.5
Ki€u dinh dia chi tuyét d6i (hinh 3.5) dugc dung v&i cic 1énh ACALL

va AJMP. Céc 1énh nay c6 mi 1€nh 2 byte. Pinh dia chi tuyét ddi c6 uu
di€m 12 ma 1&énh ngan (2 byte), nhung khuyét di€m 1a ma 1énh thay doi
va giGi han pham vi noi nhdy dén, goi dén khong.

Vi du:

AJMP X1;nhay den nhan co ten X1 nam trong tam vuc 2Kbyte
2.7. Dinh dia chi dai (Long Addressing) ( hinh 3.6)

Hinh 3.6
Ki€u dinh dia chi dai dugc ding v&i 1&nh LCALL va LIMP. Cé4c 1€nh
ndy ¢c6 ma 1€nh 3 byte — trong d6 c6 2 byte (16bit) 1a dia chi cla noi dén.
C&u tric ma 1€nh 12 3 byte chlra dia chi dich 16 bit. Dinh dia chi dai 1a c6
th€ goi 1 chuong trinh con hodc c6 thé nhdy dé€n bat ky ving nhé nao
viing nhG 64KB. Lai ich cUa ki€u dinh dia chi nay 1a st dung hét toan bd
khong gian nh& chuong trinh 64K, nhung 1ai c¢6 di€m bat 10i 14 1énh dai
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dén 3-byte va phu thuOc vao vi tri.
Vidu:
LJMP X1 ;nhay den nhan co ten X1 nam trong
;tam vuc 64Kbyte
2.8. Pinh dia chi chi s6 (Index Addressing).

Ché d6 dinh dia chi chi sO dugc s& dung rOng rai khi truy cap céc
phan t&r d{ liéu cUa bang trong khong gian ROM chudng trinh cla 8051.
Ki€u dinh dia chi chi s6 “dung mOt thanh ghi cO bdn: 12 b0 dém
chuong trinh PC hodc b0 dé€m d{r liéu DPTR” két hgp vGi “mOt gid tri
1éch (offset) con g0i 1a gid tri tuong dOi [thuGng 1uu trong thanh ghi]” dé
tao ra 1 dia chi cUa 6 nh& can truy xudt hodc 12 dia chi cla ngi nhdy dén.
Viéc két hgp dugc minh hoa nhu sau:

PRasr REYTIRD Offset Effective Address
+ =

Vi du:
MOVC A, @A + DPTR ;lay du lieu trong o nho
;DPTR+A de nap vao thanh ghi A
O 1énh nay, ndi dung clia A dugc cOng v6i ndi dung thanh ghi 16- bit
DPTR dé€ tao ra dia chi 1.
3. Cac nhom lénh.
Muc tiéu : Hi€u dugc cdc nhém 1€nh st dung trong ngdén ng( 1ap trinh.
Tuy thuOc vao cich va chlic ning cla mOi 1énh, c¢6 th€ chia ra thanh
5 nhém 1€énh nhU sau:
- Nhom 1énh s6’hoc
- Nhom 1énh logic
- Nhom 1énh van truyén d{ liéu
- Nhom 1énh Boolean (thao ta¢ bit)
- Nhom 1€nh ré nhanh chuong trinh

Cau triic chun%/fgjé?lﬂlllgggihangl, To4n_hang2, Todn_hang3

Trong do:
- Mai_lénh: Tén gdi nhG cho chUc ning cUa 1é€nh. (VD nhu add cho
addition)
- Todn_hangl, Toan_hang2, Todn_hang3: La cdc todn hanh cla
1énh, tiy thudc vao moi 1énh s6 todn hang c6 thé khong cé, c¢6 1, 2 hodc
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- RET (K&t thiic chuong trinh con). L&nh nay khdng c6 todn hang
- JZ TEMP(Chuyén con trd chuong trinh dén vi tri TEMP). Chi c6 1

toan hang.

- ADD A, R3; (A=A +R3) C6 2 toan hang.

-CINE A, #20, LOOP. (So sanh A véi 20, néu khong béng thi
chuy€n con trd chuong trinh d€n nhan LOOP). C6 3 todn hang.

Cac ban can ndm rd phan clng, dac biét 1a ving nhG Ram cla vi diéu
khién. Chd y cdc thudt ng(F sau:
Cic byte RAM 8 bit cUa vi di€u khi€n dugc goi 12 "6 nhG ", n€u cic 6 nhé
c6 chlc ning ddc biét thuOng dugc goi 1a "thanh ghi", n€u 14 bit thi dugc

goi la

"bit nhG". D 1i€u cla mOt 6 nhd 1a trang thai (0 hodc 1) can thi€t 1ap cho
cac bit cUa 6 nhd& (8 bit)

Ky hiéu Mo ta

A: Thanh ghi ch(fa (Accumulator).
B: Thanh ghi B.

Thanh ghi RO hodc R1 cUa bat ky bing thanh ghi nio
Ri: trong 4 bang thanh ghi trong RAM.

Rn: bat ky thanh ghi ndo cUa bat ky bing thanh ghi
Rn: nao trong 4 bang thanh ghi trong RAM.

Thanh ghi con tr@ d{ li€u (c6 dd rOng 16bit dugc két
Dptr: hQp tU 2 thanh ghi 8 bit 1a DPH va DPL).

Direct: 12 mOt bi€n 8 bit(hay chinh 1a 6 nhG ) bat ky trong
Direct: RAM (trUr 32 thanh ghi Rn & dau RAM).
#data: MOt hang sO 8 bit bat ky.
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#datal6: M6t hang sO 16 bit bat ky.

<rel>: Dia chi bat ky nam trong khodng [PC-128; PC+127]

Dia chi bat ky nam trong khodng 0 — 2Kbyte tinh tir dia

<addr11>: chi clla 1énh ti€p theo.

<addr16>: Pia chi bat kY trong khong gian 64K (4p dung cho cd
khong gian nh& chuong trinh va khong gian nhé dr li€u).

Bit bat ky c6 th€é danh dia chi dugc (khong dung cho

<bit>: cac

bit khong danh dugc dia chi).

Bang 3.2: Céc ky hiéu s& dung md ta 1énh (bang 3.2)

3.1. Nhom lénh sé6 hoc.
C0 nh6 C:
C=1 néu phép todn cOng xAy ra tran hodc phép trlr c6 mugn.
C=0 néu phép todn cOng khdng tran hodc phép trlr khong c6 muon.
Phép cOng xdy ra tran 13 phép cOng ma két qud 16n hon 255 (hay FFH
hay 11111111b), Iic nay C=1
Vidu:
<  Phép cOng khong tran
S6 cbng 38H 56 00111000Db
S6 cbng +3AH58 00111010b
Két qud 72H 114 01110010b
COnh6C O 0
#  Phép cOng tran
SO cbng 6CH 108 01101100b
SO cbng +9FH159 10011111b
Két qud I0BH267 100001011b
COnh6 C 1 1
Phan bén trai 12 8 bit cUa thanh ghi A sau khi két qua dugc thuc hién,
phan mau doé trong két qud 1a gid tri bi tran, gid tri nay khong 1uu & thanh
ghi A ma luu G thanh ghi PSW, tai cO C.
SO trir 9FH 159 10011111b
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SObitrtr  -6CH 108 01101100b
Két qud 33H 51 00110011b
COGnhGC 0 0
SO trur 6CH 108 01101100b
SObitrr -9FH 159 10011111b
Két qud CDH -51 11001101b
COnhéC 1 1
- phép trU trén ¢6 s6 muon

3.1.1. Lénh cOng dirliéu trén thanh ghi A vOi dir liéu trén thanh ghi Rn:

- Cuphap: Add A,Rn

- Lénh nay chi€m dung lugng bd nhG ROM 1a 1 Byte.

- Thoi gian thuc hién: 1 chu ki may.

Cong dung: COng gi4 tri At li€u trén thanh ghi A véi gia tri dr li€u

trén thanh ghi Rn, sau khi thuc hién 1énh két qud dugc luu & thanh ghi A.
Lénh nay c6 anh hudng dén thanh thanh trang thdi PSW.

- A (A) + (Rn)
Vi du:
Mov A #20H
Mov R1,#08H
Add A,RI

Két qua : A c6 gi4 tri 12 28H
R1 van gilf nguyén gia tri 1a 08H
CoC=0
Vi'du 2:
Mov  A#OE9H
Mov R6,#0BAH
Add AR6
Két qud : A =#0A3h
R6 = #0BAh
CoC=1

3.1.2. Lénh cOng dit liéu trén thanh ghi A v0i dit liéu & 6 nh6 cé dia chi
direct:

trén

- Cuphap: Add A,direct

- Lénh nay chi€m dung lugng bd nhG ROM 1a 2 Byte.

- Thoi gian thuc hién: 1 chu ki may.

- Cong dung: COng gia tri At li€u trén thanh ghi A v&i gid tri A li€u
0 nhG c6 dia chi direct, sau khi thuc hién 1énh két qud dugc luu &

thanh ghi A. Lé&nh nay c6 dnh hudng dén thanh thanh trang thai PSW.
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- A (A) + (direct)
Vi du:

Mov  50h,#20H

Mov A #OE8H

Add A,50H
Kétqud: A =#08H
50H = #20H
C=1

3.1.3. Lénh cOng dir liéu trén thanh ghi A v0i dir liéu cUa 6 nh& cé dia
chi gidn tiép:
- Cuaphap: Add A,@Ri
- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: COng gid tri d(r li€u trén thanh ghi A v&i gid tri d{ liéu
cUa 6 nhG c6 dia chi bang gi4 tri cUa thanh ghi Ri, sau khi thuc hién 1énh
két qua dugc Iuu & thanh ghi A. Lénh nay c6 dnh hudng dén thanh thanh
trang thi PSW. A (A) + (Ri)
Vi du:
AC =1 ;cOC dang mang gi4 tri 1
Mov  50H.,#60H
Mov R2.#50H
Mov A #01H
Add A,@R2

Kétqud : A=#6lH
R2 = #50H
C=0 ;c0 C mang gia tri 0

3.1.4. Lénh cOng dir liéu trén thanh ghi A vOi dir liéu xdc dinh:

- Cuphiap: Add A#data

- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: COng gia tri d{t li€u trén thanh ghi A vGi mOt gid tri x4c
dinh, sau khi thuc hién 1énh k&t qud dugc 1uu & thanh ghi A. L&nh nay cé
anh huéng dén thanh thanh trang thdi PSW. A (A) + # data

Vi du:

Mov A #05h
Add A, #06h
Kétqud: A =#0Bh
C=0
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3.1.5. Lénh cOng dir liéu trén thanh ghi A v0i dir liéu trén thanh ghi Rn
c6 s6 nhé' & co C:

- Cuaphap: AddC A,Rn

- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: COng gid tri d(r li€u trén thanh ghi A v&i gid tri d{ liéu
trén thanh ghi Rn va cOng thém gid tri cla s6 nh& trén cO C, sau khi thuc
hi€én 1énh két qud dugc Iuu & thanh ghi A. Lénh nay c6 anh hudng dén
thanh thanh trang thai PSW. A (A) + (C) + (Rn)

Vidu: C=1

Mov A #08h
Mov R1,#10h
Addc AR1
KEtqud : A= #1I%h .cOng cd cOC
R1 =#10h
C=0

3.1.6. Lénh cOng dit liéu trén thanh ghi A v0i dit liéu & 6 nh6 cé dia chi
direct va gid tri s6 nhé 6 co C.

- Cuaphap: AddC A, direct

- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: COng gid tri d(r li€u trén thanh ghi A v&i gid tri d{ liéu
cla 6 nhG c6 dia chi direct va cOng thém gid tri cUa sO nhG trén cO C, sau
khi thuc hién 1énh két qud dudgc luu & thanh ghi A. Lénh nay c6 anh
hudng dén thanh thanh trang thai PSW. A (A) + (C) + (Rn).

Vidu:  C=0

Mov A #0A5h
Mov 10h,#96h
Addc A,10h
Kétqud: A=#3Bh
10h = #96h
C=1
3.1.7. Lénh cOng dir liéu trén thanh ghi A vOi dit liéu cUa 6 nhé cé dia
chi gidn tiép va s6 nhé &' co' C.

. Ciphdp: AddC  A,@Ri

- Lénh nay chiém dung lugng bé nhé ROM 1a 1 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.
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- Cong dung: COng gid tri d(r li€u trén thanh ghi A v&i gid tri d{ liéu
cUa 6 nhG c6 dia chi bang gi4 tri cUa thanh ghi Ri va cOng thém gid tri cla
sO nhd trén cO C, sau khi thuc hién 1énh két qua dugc luu & thanh ghi A.
Lénh nay c6 anh hudng dén thanh thanh trang thdi PSW.

Vidu:

Mov A, #05h
Mov 50h,#10h
Mov R2#50h
Addc a,@R2

Kétqud: A =#16h
C=0

3.1.8. Lénh cbng dit liéu trén thanh ghi A v6i dir liéu xdc dinh va s6
nhé 6 coC.

- Cuaphap: AddC A #data

- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: COng gia tri A0 li€u trén thanh ghi A v3i gid tri x4c dinh
va cOng thém gid tri cUa sO nh& trén cO C, sau khi thuc hién 1€nh két qud
dugc luu & thanh ghi A. L&nh nay c6 dnh hudng d€n thanh thanh trang thai
PSW.

A (A) + (C) + #data
Vidu: C=1
Mov A, #05h
Addc A #16h
Kétqud: A=#ICh
C=0

3.1.9. Lénh trtr dir liu trén thanh ghi A v6i dir liéu trén thanh ghi Rn va
s6 nhé 6 co'C.

- Cuphap: SUBB A,Rn

- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: Tru gid tri d{t li€u trén thanh ghi A v&i gia tri & liéu
trén thanh ghi Rn va trif cho gid tri nh@ trén c¢O C, sau khi thuc hién 1€nh két
qud dugc Iuu G thanh ghi A. Lé&nh nay c6 dnh hudng dén thanh thanh trang
thai PSW.

A (A)-(©O)-Rn)



71

Vidu: C= 1
Mov A #0E5h
Mov R3,#9Fh
Subb A,R3
kétqud: A =45h
C=0
3.1.10. Lénh trir dir liéu trén thanh ghi A v6i dir liéu & 6 nh& cé dia chi
direct va s6 nhé 6 co C.
Caphdap: SUBB A,direct
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: Tru gid tri d{t li€u trén thanh ghi A v&i gia tri & liéu
cUa 6 nh& c6 dia chi direct va trlf cho gid tri nh& trén c& C, sau khi thuc hién
1énh két qua dugc luu & thanh ghi A. Lénh nay c6 anh hudng dén thanh

trang thai PSW. A (A) - (C) - (direct)
Vi du:
C=0
Mov A #0E5h
Mov 05h,#9Fh
Subb A,05h
Kétqud: A=46h
C=0

3.1.11. Lénh trur dit liéu trén thanh ghi A vOi dit liéu cUa 6 nhoé cé dia
chi gidn tiép va s6 nhé &' co C.

- Cuphiap: SUBB A,@Ri

- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: Tru gid tri d{t li€u trén thanh ghi A v&i gia tri & liéu
cUa & nhG c6 dia chi bang gid tri cUa thanh ghi Ri va trlf cho gid tri nhG trén
cO C, sau khi thuc hién 1énh két qua dugc Iuu & thanh ghi A. Lénh nay c6
anh hudng d€n thanh thanh trang thdi PSW. A (A) - (C) = ((R1))

Vi du:
C=1
Mov A #0E5h
Mov 4Fh,#50h
Mov R3,#4Fh
Subb A,@R3
kétqud: A=94h
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C=0

3.1.12. Lénh trir dir liéu trén thanh ghi A v6i dit liéu xdc dinh va s6 nh&
6coC.

-Cuphap: SUBB A#data

- Lénh nay chiém dung lugng bd nhé ROM 12 2 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: Tru gia tri AU 1i€u trén thanh ghi A vGi gid tri xac dinh va
trU thém gi4 tri nh& trén cO C, sau khi thuc hién 1&nh két qua dugc luu &
thanh ghi A. Lé&nh nay c6 dnh hudng d€n thanh thanh trang thai PSW.

A (A) - (C) - #data
Vi du:
C=0
Mov A #05h
Subb A, #4Fh
kétqud: A =0B6h
C=1

3.1.13.Lénh ting gid tri dir liéu trén thanh ghi A lén 1 don vi.
-Caphigp: INC A
- Lénh nay chi€m dung lugng b0 nhé ROM 1a 1 Byte.
- Thoi gian thuc hi€n: 1 chu ki may.
- Cong dung: Ting gia tri d li€u 1Uu gi(r trén thanh ghi A 1én 1 don vi,

khong anh hudng dé€n cdc cO nhd trén PSW. A (A)+1
Vi du: Mov A #05h
Inc A

Kétqud: A =#06h
3.1.14.Lénh tang gid tri dir liéu trén thanh ghi Rn lén 1 don vi.
-Cuphap: INC Rn
- Lénh nay chiém dung lugng bd nhé ROM 12 1 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: Ting gia tri & liéu 1uu gilt trén thanh ghi Rn 1én 1 don

vi, khong dnh hudng dén cic cO nh& trén PSW. A (Rn) + 1
Vi du:
Mov R7#0Fh
Inc R7

K&t qud: R7=4#10h

3.1.15.Lénh ting gid tri dit liéu & 6 nho cé dia chi direct lén 1 don vi.
Cuaphap: INC direct
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
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- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: Ting gi4 tri d{r li€u & mOt 6 nh& 6 dia chi direct 1én 1
don vi, khong anh hudng dé€n cic cO nhG trén PSW.
Vi du:
Mov 50h,#0FFh
Inc  50h
K&t qud: 50h =#00
3.1.16.Lénh ting gid tri dir liéu & 6 nhé co dia chi gidn tiép lén 1 don vi.
- Cuphap: Inc @Ri
- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Coéng dung: Ting gi4 tri At liéu & 6 nhG c6 dia chi bang gi4 tri
liéu trén R; 1én 1 don vi, khong dnh huéng dén cic cO nh& trén PSW.

Vi du:
Mov OFh,#05h
Mov RO,#0Fh
Inc @RO
K&t qud: RO =#06h
OFh = #05h

3.1.17.Lénh tiing gid tri cUa con tro dirliéu DPTR lén 1 don vi.
Caphdap: Inc DPTR.
Lénh nay chi€m dung 1ugng b0 nhd ROM 1a 1 Byte.
Thai gian thuc hién: 2 chu ki mdy.
Cong dung: Ting gid tri d{t li€u cUa thanh ghi con trd d{t liéu DPTR
1én 1 don vi, khong anh hudng dén céc cO nh& trén PSW.
Vi du:

Mov DPTR #5Fh
Inc DPTR
Két qud : DPTR = #060h
3.1.18. Lénh gidm gid tri dir liéu trén thanh ghi A xuéng 1 don vi.
- Cuphiap: DEC A
- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: Gidm gia tri d{t li€u luu gi(r trén thanh ghi A xuOng 1
don vi, khong anh hudng dén céc cO nh& trén PSW.
Vi du:
Mov A.,#05h
Dec A



74

Kétqud: A =#04h
3.1.19. Lénh giadm gid tri dir liéu trén thanh ghi Rn xubng 1 don vi:
- Cuphap: Dec Rn
- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: Gidm gi4 tri d{ li€u luu gilt trén thanh ghi Rn xubng 1
don vi, khong anh hudng dén céc cO nh& trén PSW.
Vi du:
Mov R6,#0Fh
Dec R6
K&t qud : R6 =#0Eh
3.1.20.Lénh gidm gid tri dit liéu & 6 nh& co dia chi direct xubng 1 don
vi.
- Cuphap: Dec direct
- Lénh nay chiém dung lugng bé nhé ROM 1a 1 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: Gidm gid tri d{ li€u & 6 nh& c6 dia chi direct xubng 1
don vi, khong anh hudng dén céc cO nh& trén PSW.
Vi du:
Mov 7Fh,#0
Dec 7Fh
Ké&t qud : 7Fh =#0FFh
3.1.21.Lénh gidm gid tri dir liéu & 6 nh& co dia chi gidn tiép xubng 1
don vi.
- Cuaphap: Dec @Ri
- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: Gidm gid tri d{ liéu & 6 nhG c6 dia chi bang gi4 tri d{F
liéu trén Ri xubngl don vi, khong Anh huéng dén cic cO nh& trén PSW.
Vidu: Mov 60h,#05h

Mov RI1,#60h

Dec @R1
Kétqud: RI1=#04h

60h = #05h

3.1.22.Lénh nhan thanh ghi A v0i thanh ghi B.
- Caphap: Mul AB
- Lénh nay chiém dung lugng bé nhé ROM 1a 1 Byte.
- ThOi gian thuc hién: 4 chu ki mdy.
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- Cong dung: Nhan hai dit 1iu 12 sO nguyén khong ddu & thanh ghi A
vGi thanh ghi B, két qud 12 mOt d( 1iéu 16 bit. Byte thap cla két qua luu &
thanh ghi A va byte cao clla két qud Iuu & thanh ghi B. Né€u tich sO 16n hon
255(0FFH), c@ tran OV & thanh trang thdi PSW dudgc thi€t 1ap 1én 1, ngugc
1ai n€u tich s6 nhd hon 255(0FFH), cO tran OV dugc thi€t 1ap vé 0. CG nhé
C ludn & gid tri 0.

Vi du: Mov A, #0B9h

Mov B, #F7h
Mul AB

Kétqud: A=#7Fh, B=#0B2h
3.1.23.Lénh chia thanh ghi A v0i thanh ghi B.

Caphiap: Div AB

- Lénh nay chiém dung lugng bé nhé ROM 1a 1 Byte.

- ThOi gian thuc hién: 4 chu ki mdy.

- Cong dung: Chia hai d{t li€u 12 sO nguyén khong dau & thanh ghi A
vGi thanh ghi B, d{tli€u & thanh ghi A 12 sO chia con & thanh ghi B 1 s0 bi
chia, k€t qud 12 mOt dit 1i€u 8 bit dugc luu & thanh ghi A, s6 du luu trit
trong thanh ghi B CO nh& C ludn & gi4 tri 0.

CO tran OV dugc thi€t 1ap gid tri 1 khi thanh ghi B mang gi tri 12 00H-
phép chia khong thé thuc hién.
Vi du: Mov A #50h
Mov B,#10h
DIV AB
Kétqud: A=#5h
B = #0h
3.1.24.Lénh hiéu chinh th@p phdin ndi dung cUa thanh ghi A d6i v6i
phép cOng.

- Cuphiap: DA A

- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.

- ThOi gian thuc hién: 4 chu ki mdy.

- Cong dung: hiéu chinh d{r 1iéu 1a gid tri luu gilt & thanh ghi A tU sO
Hex (sO nhi phan) thanh sO BCD (s6 thap phan viét dudi dang nhi phan). Li
do c6 1énh hiéu chinh nay vi khi cOng hai gié tri 12 s6 BCD bdng céc 1énh
cOng, vi di€u khi€n chi hi€u hai s6 cOng 1a sO nhi phan binh thuOng, két
qud sau 1€nh cOng 12 mOt sO nhi phan binh thuOng, khong phai 1a mot s
BCD, vi vy két qud can dugc hiéu chinh d€ d{r 1iéu cudi 1a mbt s6 BCD.
Khi thuc hién 1€nh, cO nhé C dugc xéc 1ap 1én 1 n€u phép cOng c6 két qud
VUGt qua 99 (s0 BCD). K&t qua cudi cliing, s6 BCD ¢6 hang don vi nam & 4
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bit thap trén thanh ghi A, hang chuc & 4 bit cao cla thanh ghi A, hang trim
12 1 n€u cO C mang gi4 tri 1,12 0 néu c& C mang gid tri 0.

Vidu I: Mov A #10h
DA A
Két qua : A = #10h
Vidu 2: Mov A #0Eh
DA A

Kétqud: A=#l4h
3.2. Nhom lénh logic.
3.2.1. Lénh And dirliéu & thanh ghi A vi dit liéu & thanh ghi Rn.
Caphap: ANL A,Rn

- Lénh nay chiém dung lugng bd nhé ROM 1a: 1 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: Thuc hién phép logic AND d{ liéu & thanh ghi A v&i
d(rliéu G thanh ghi Rn, k€t qud dugc Iuu trlt & thanh ghi A.

Vi du:
MOV A #0Fh
MOV  R1,#0FOh
ANL ARI

Kétqud: A=#0H
3.2.2. Lénh And dir liu trén thanh ghi A v0i dit liéu cUa 6 nh& cé dia
chi direct:
- Cuphap: ANL A.,direct
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: Thuc hién phép logic AND d{ liéu & thanh ghi A v&i
d(r1i€u G 6 nhG c6 dia chi direct, k€t qua dugc 1uu trlt & thanh ghi A.
Vi du:
MOV A #0OFFh
MOV  10h,#010h
ANL A,10h
KEétqud: A =#010h
3.2.3. Lénh And dit liéu trén thanh ghi A vOi dir liéu cla 6 nhé gidn
tiép:
- Cuphiap: ANL A,@Ri
- Lénh nay chiém dung lugng bé nhé ROM 1a 1 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: Thuc hién phép logic AND d{ liéu & thanh ghi A v&i
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dir 1iéu clia 6 nhG c6 dia chi bang gid tri cUa thanh ghi Ri, két qud duoc
1uu tr(r & thanh ghi A.
Vi du:
mov  A,#0Fh
mov  70h,#0E1h
mov  R1,#070h
ANL A,@RI1

Kétqud: A=#0lh
3.2.4. Lénh And dir liéu trén thanh ghi A vOi dir liéu xdc dinh.

- Cuphiap: ANL A#data

- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: Thuc hién phép logic AND d{ liéu & thanh ghi A v&i
d(rliéu cho trudc, két qud dugc luu tr(r @ thanh ghi A.

Vi du:

MOV A #OEh
ANL A#11h

Kétqud: A=#00
3.2.5. Lénh And dirliéu cla 6 nh& cé dia chi direct vOi dir liéu trén
thanh ghi A.

- Cuphap: ANL direct,A

- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: Thuc hién phép logic AND d{ liéu & thanh ghi A v&i
d(rliéu cla 6 nh& c6 dia chi direct, k€t qua dugc 1uu trlf 3 6 nhé c6 dia chi
direct.

Vi du:
MOV A #08h
MOV R1#0F7h
ANL RI1A

Kétqud: R1=#0
3.2.6. Lénh And dir liéu trén 6 nhé cé dia chi direct vOi dir liéu xdc
dinh.

- Cuphap: ANL direct,#data

- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: Thuc hién phép logic AND d{f liéu cUa 6 nh§ c6 dia chi
direct v&i d{ 1iéu cho trudc, k€t qud dudc luu trlt 3 6 nhé c6 dia chi
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direct.
Vi du:
MOV  R1#0F7h
ANL R1,#1Fh
K&t qud: RI1=#017h
3.2.7. Lénh OR dit liéu O thanh ghi A v0i ditliéu O thanh ghi Rn:
- Cuaphiap: ORL A,Rn
- Lénh nay chiém dung lugng bé nhd ROM 1a: 1 Byte
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: Thuc hién phép logic OR d{I li€u & thanh ghi A vGi dr
liéu G thanh ghi Rn, k€t qud dugc luu trt & thanh ghi A.
Vidu: MOV A #OFh
MOV  R1,#0FOh
ORL ARI
Kétqud: A =#0FFh

3.2.8. Lénh OR dir liéu trén thanh ghi A vOi dir liéu cUa 6 nhé cé dia
chi direct:

- Cuphap: ORL A,direct

- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: Thuc hién phép logic OR d{I li€u & thanh ghi A vGi dr
liéu cla 6 nh& c6 dia chi direct, k€t qud dugc 1uu trlt & thanh ghi A.

Vidu: MOV A#0Eh

MOV  50h,#0FOh
ORL A,50h

Kétqud: A =#0FEh
3.2.9. Lénh OR dit liéu trén thanh ghi A vOi dir liéu cla 6 nhé gidn
tiép.

- Cuphiap: ORL A,@Ri

- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: Thuc hién phép logic OR d{I li€u & thanh ghi A vGi dr
liéu cla 6 nhG c6 dia chi bang gid tri cUa thanh ghi Ri, k€t qua dugc 1uu
tr(t & thanh ghi A.

Vi du:

MOV A #18h
MOV  30h,#0FOh
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MOV R1,#30h
ORL A,@RI1
K&t qud: A =#0F8h
3.2.10. Lénh OR dir liéu trén thanh ghi A vOi dir liéu xdc dinh:
- Cuphap: ORL A##data
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: Thuc hién phép logic OR d{t li€u & thanh ghi A v6i d{t
liéu cho trudc, k€t qua dugc luu trlt & thanh ghi A.
Vi du:
MOV A #00h
ORL A #10h
KEétqud: A =#010h
3.2.11. Lénh OR dirliéu cUa 6 nhé cé dia chi direct vOi dir liéu trén
thanh ghi A:
- Cuphap: ORL direct,A
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: Thuc hién phép logic OR d{t li€u & thanh ghi A v6i d{t
liéu cla 6 nh& c6 dia chi direct, k€t qua dudc luu trlt & 6 nhé c6 dia chi
direct.

Vi du:
MOV A #0Fh
MOV  5Fh #0FOh
ORL 5Fh,A

Két qud : 5Fh=#0FFh
3.2.12. Lénh OR dir liéu trén 6 nh& co dia chi direct vOi dit liéu xdc
dinh:
- Cuphap: ORL direct#data
- Lénh nay chiém dung lugng bd nhé ROM 1a 3 Byte.
- ThOi gian thuc hién: 2 chu ki mdy.
- Cong dung: Thuc hién phép logic OR d{t liéu cla 6 nh& c6 dia chi
direct v&i dt liéu cho trudc, két qua dudc 1uu trlt & 6 nhd c6 dia chi direct.
Vi du:
MOV  60h,#0FOh
ORL 60h,#1Fh
K&t qud : 60h = #0FFh
3.2.13. Lénh EX-OR dirliéu O thanh ghi A vOi dirliéu & thanh ghi Rn:
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- Cuphiap: XRL A,Rn
- Lénh nay chiém dung lugng bé nhd ROM 1a: 1 Byte
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: Thuc hi€én phép logic EX-OR d{t liéu & thanh ghi A v6i
d(rliéu G thanh ghi Rn, k€t qud dugc Iuu trlt & thanh ghi A.
Vidu: MOV A #0F2h
MOV  R3,#0EOh
XRL A,R3 Kétqud: A=#I12h
3.2.14. Lénh EX-OR dir liéu trén thanh ghi A vOi dir liéu cUa 6 nhé cé
dia chi direct:
- Cuphap: XRL A,direct
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: Thuc hi€én phép logic EX-OR d{t liéu & thanh ghi A vGi
d(r1i€u cla 6 nh& c6 dia chi direct, k€t qud dugc Iuu tr(r G thanh ghi A.
Vi du:
MOV A #012h
MOV  10h,#0EOh
XRL A,10h
Kétqud: A =#0F2h
3.2.15. Lénh EX-OR dirliéu trén thanh ghi A v6i dir liéu cUa 6 nhé gidn
tiép.
- Cuphiap: XRL A,@Ri
- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
Cong dung: Thuc hién phép logic EX-OR d{t li€u & thanh ghi A v&i d(tliéu
cUa 6 nhG c6 dia chi bang gi4 tri cQa thanh ghi Ri, két qua dugc luu trlt &
thanh ghi A.
Vi du:
MOV A #08h
MOV  10h,#0ESh
MOV  RO,#10h
XRL A,@RO
Kétqud: A=#0Elh
3.2.16. Lénh EX-OR dirliu trén thanh ghi A vOi dir liéu xdc dinh:
- Cuphap: XRL A#data
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.



81

- Cong dung: Thuc hi€én phép logic EX-OR d{t liéu & thanh ghi A vGi

d(rliéu cho trudc, két qud dugc luu tr(r @ thanh ghi A.
Vidu: MOV A#l12h
XRL A #12h

Kétqud: A=#0
3.2.17. Lénh EX-OR dit liéu cUa 6 nh& cé dia chi direct voi dit liéu trén
thanh ghi A.

- Cuphap: XRL direct,A

- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: Thuc hi€én phép logic EX-OR d{t liéu & thanh ghi A vGi
d(rli€u clia 6 nhG c6 dia chi direct, k€t qua dugc luu trlt & 6 nhd c6 dia chi
direct.

Vidu: MOV  A#0F2h
MOV 50h,#0EOh
XRL  50h,A

K&t qud: 50h=#12h
3.2.18. Lénh EX-OR dirliéu trén 6 nho cé dia chi direct voi dit liéu xdc
dinh.

- Cuphap: XRL direct#data

- Lénh nay chiém dung lugng bd nhé ROM 1a 3 Byte.

- ThOi gian thuc hién: 2 chu ki mdy.

- Cong dung: Thuc hi€én phép logic EX-OR d{r li€u cla 6 nhé& c6 dia
chi direct v&i d{t li€u cho trudc, k€t qua dugc luu trt & & nhd c6 dia chi
direct.

Vi du:
Mov  50h,#0EOh
XRL  50h,#01h

K&t qud: 50h=#0Elh
3.2.19. Lénh bu gid tri dir li€u trén thanh ghi A.

- Cuaphiap: CPL A

- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: 18y bu gid tri Iuu gi(t & thanh ghi A, cic bit c6 gid tri 1a 1
chuy€n thanh 0 va ngudc 1ai céc bit ¢6 gid tri 12 0 chuyén thanh 1.

Vidu: mov  A#01100111b  ;(tuOng duong 67h)
CPL A
K&t qud : A =#10011000b (tuong duong 98h)
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3.2.20. Lénh xoéa dir li€u trén thanh ghi A.
- Cuaphiap: CLR A
- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: Tat cd céc bit cUa thanh ghi A déu dugc xéc 1ap gid tri

Vi du: MOV A #01100111b
CLR A
Kétqud: A =#0
3.2.21. Lénh xoay trdi dirliéu trén thanh ghi A:
Caphiap: RL A
Lénh nay chi€m dung 1ugng b0 nhd ROM 1a 1 Byte.
Thai gian thuc hién: 1 chu ki mdy.
Cong dung: Thanh ghi A gbm tdm bit A7 A6 AS A4 A3 A2 Al AO.
Khi thuc hi€n 1€nh xoay trdi RL A gid tri cUa cdc bit dudc chuy€n trang bit
G bén trdi nd, gia tri cla bit A0 chuy€n sang bit Al, gia tri cUa bit Al
chuyén sang bit A2, tuong tU v3i cdc bit con lai, va gid tri cla bit A7
chuyé€n sang bit AO. Minh hQa cdc bit trong thanh ghi A khi thuc hién 1énh
nhU trong hinh dudi.
Céc bit & thanh ghi A —
Qud trinh xoay d(t liéu tU A0 dén A6 —
Gi4 tri d{f liéu A7 chuyén sang bit A —
A7 A6 A5 A4 A3 A2 Al A0
<— <— <— <— <— <— <—
A7 >A0
Vidu: MOV A #01001001b
RL A
K&t qud sau khi cic 1€nh dugc thuc hién A mang gi4 tri 12 10010010b
Gia tri thanh ghi A
Trudc khi thuc hién 1énh xoay trdi 01001001
Sau khi thuc hién 1€nh xoay trai 10010010
3.2.22. Lénh xoay trdi dit li€u trén thanh ghi A ciing vOi cO'nho C:
- Cuphiap: RLC A
- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: thanh ghi A ¢6m tam bit A7 A6 A5 A4 A3 A2 Al AO.
Khi thuc hi€n 1€nh xoay trdi A v&i cOnhd RLC A gi4 tri cUa céc bit dugc
chuyé€n trang bit 3 bén trai né, gid tri cla bit AO chuyén sang bit Al, gi4 tri
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cUa bit Al chuy€n sang bit A2, tuong tU v3i cdc bit con 1ai, va gid tri cla
bit A7 chuyén sang cO nhd C, gid tri & ¢ nhd C chuyén sang bit AQ
Céc bit G thanh ghi A cing v8i cOC —
Qud trinh xoay d( liéu tU A0 dén A6 —
Gi4 tri 3 C chuyén sang bit A0 —
C A7 A6 A5 A4 A3 A2 Al A0
<— <— <— <— <— <— <— <—
C >A0
Vi du: gid st cO nhd C dang mang gi4 tri 1
Mov A, #11001001b
RLC A
K&t qud sau khi cdc 1€nh dugc thuc hién A mang gia tri 12 10010011b
va C mang gid tri 1.

COnhG C Gié tri thanh A
Trudc khi thuc hién 1énh xoay trdi véi C 1 11001001
Sau khi thuc hién 1é€nh xoay trai v&i C 1 10010011
3.2.23. Lénh xoay phai dir liéu trén thanh ghi A:
- Cuphidp: RR A
- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: Thanh ghi A gbm tim bit A7 A6 A5 A4 A3 A2 Al AO.
Khi thuc hién 1&nh xoay phdi RR A gid tri cUa cé4c bit dugc chuyén
trang bit & bén phai né, gia tri cUa bit A7 chuyén sang bit A6, gia tri cUa bit
A6 Chuyén sang bit A5, tuong tu v&i céc bit con 1ai, va gia tri cla bit AQ
chuyén sang bit A7. Minh hoa céc bit trong thanh ghi A khi thuc hién 1énh
nhU trong hinh dudi.
Céc bit & thanh ghi A —
Qud trinh xoay d(t liéu tU A7 dén A1 —
Gi4 tri df liéu AO chuyén sang bit A7 —
A7 A6 A5 A4 A3 A2 Al A0
—_—> _— > > —> —> —>
A7 < AO
Vi du:

Mov  A,#01001001b
RL A
K&t qud sau khi cic 1€nh dugc thuc hién A mang gi4 tri 12 10100100b
Gid tri thanh A
Trudc khi thuc hién 1énh xoay phdi 01001001
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Sau khi thuc hién 1énh xoay phai 10100100
3.2.24. Lénh xoay phai dirliéu trén thanh ghi A cung v0i cO'nhé C:
- Cuphiap: RRC A
- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
. Cong dung: thanh ghi A ¢6m tam bit A7 A6 A5 A4 A3 A2 Al AO.
Khi thuc hién 1énh xoay phdi A v6i cO nhd -RRC A -gia tri cUa céc bit
dudc chuy€n trang bit & bén phai nd, gid tri cUa bit A7 chuyén sang bit A6,
gia tri clla bit A6 chuyén sang bit A5, tuong tu v&i cdc bit conlai, va gid tri
cUa bit A0 chuy€n sang cO nh4 C, gid tri & cO nhG C chuy€n sang bit A7.
Cé4c bit G thanh ghi A cing v8i cOC —
Qud trinh xoay d(t liéu tU C dén A1 —
Gi4 tri 3 AO chuyén sang bit C —
C A7 A6 A5 A4 A3 A2 Al A0
—> > > > > > > —>
C < A0
Vi du: gid s cO nhd C dang mang gid tri 1
Mov A, #11001001b
RLC A
K&t qud sau khi cdc 1€nh dugc thuc hién A mang gid tri 12 11100100b
va C mang gid tri 1.
COnhG C Gid tri thanh A
Trudc khi thuc hién 1énh xoay trdi véi C 1 11001001
Sau khi thuc hién 1€nh xoay trdi v&i C 1 11100100
3.2.25. Lénh xoay 4 bit trén thanh ghi A.
- Cuphiap: SWAP A
- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.
- Thai gian thuc hién: 1 chu ki mdy.
- Codng dung: hoan chuyén d{r liéu & 4 bit thap 1én 4 bit cao va 4 bit
cao xuOng 4 bit thap
Céc bit & thanh ghi A —
D{r liéu trudc khi thuc hién 1énh —
D{r li€u sau khi thuc hién 1énh —
A7 A6 A5 A4 A3 A2 Al A0
X7 X6 X5 X4 X3 X2 X1 XO
X3 X2 X1 X0 X7 X6 X5 X4
Vi du:

mov A #0OE7h
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SWAP A
K&t qud: A =#7Eh
3.3. Nhom lénh truyén dirliéu.
3.3.1. Lénh chuyén dirliéu ttr mot thanh ghi Rn vao thanh ghi A
- Caphap: MOV ARn
- Lénh nay chi€m dung lugng bd nhG ROM 1a 2 Byte.
- Thoi gian thuc hién: 1 chu ki may.
- Cong dung: Chuyén d{f liéu cUa thanh ghi Rn vao thanh ghi A, d{f
liéu trén thanh ghi Rn khong d6i.
Vi du: Gid sU thanh ghi RS mang d{ liéu vé&i gid tri 1a 0ASH
(10100101B)
Lénh MOV AR5
Sau khi 1énh dugc thuc hién A mang d li€u gid tri ASH, Rn khong
d0i gi4 tri thanh ghi A truGc khi thuc hién 1énh khong can quan tim
3.3.2. Lénh chuyén dit liéu ttr 6 nh& cé dia chi direct vao thanh ghi A
- Cuaphap: MOV A.direct
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Céng dung: chuyén d{r liéu cla & nhd c6 dia chi bang direct vao
thanh ghi A.
Vi du: Gid sU thanh ghi c¢6 dia chi 33H mang d{r li€u véi gia tri 1a 09H
(00001001B)
Lénh Mov A,33H
Sau khi 1énh dugc thuc hién A mang d{r 1i€u gid tri 09H
3.3.3. Lénh chuyén dit liéu ttr 6 nhé cé dia chi gidn tiép vao thanh ghi
A:
- Cuaphiap: MOV A,@Ri
- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Céng dung: chuyén dif liéu cla 6 nhG 'c6 dia chi bang gid tri cla
thanh ghi Ri' vao thanh ghi A.
Vi du: Gid sU trudc khi thuc hién 1énh 6 nh& c6 dia chi 33H mang
A0t liéu véi gid tri 12 09H (00001001B) va thanh ghi R1 dudc thiét 1ap gid tri
la 33H
Lénh Mov A,@R1
Khi 1énh dugc thuc hién A nhan d{ liéu tUr 6 nhG ¢6 vi trf bang gid tri
duogc thi€t 1ap trong thanh ghi R1, tlc 1a A nhan d{ li€u tU 6 nh& c6 dia chi
1a 33H, chi y: trudc d6 6 nhG 33H mang d{ 1i€u 1a 09H.
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Sau khi 1énh dugc thuc hién A mang gia tri 1a 09H (00001001B)
3.3.4. Lénh dua dir li€u vao thanh ghi A
- Cuphap: MOV Aj#data
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: thi€t1ap dit1iéu cho thanh ghi A.
Vi du: MuOn thanh ghi A mang d{r li€u c6 gi4 tri 1a 56H ta thuc hién 1énh
MOV A #56H
Sau khi 1énh dugc thuc hién A mang gi4 tri 1a 56H
3.3.5. Lénh chuyén dit liéu ttr A vao thanh ghi Rn
- Caphiap: MOV RnA
- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: chuyén dit liéu tU thanh ghi A vao thanh ghi Rn (n=0-
7)
Vi du:
MOV A #56H
MOV RI1A
Sau khi cdc 1€nh dugc thuc hién R1 mang gi4 tri 1a 56H
3.3.6. Lénh chuyén dirliéu t&r mét é6 nhé cé dia chi direct vao thanh ghi
Rn.
- Cuphap: MOV Rn,direct
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: chuyén d{t liéu cla 6 nhd c6 dia chi direct vio thanh
ghi Rn (n=0-7)
Vidu: gid st 6 nhd 55H mang d{r li€u c6 gid tri 1a A3H
MOV  R4,55H
Sau khi c4c 1énh dugc thuc hi€n R4 mang gi4 tri 1a A3H
3.3.7. Thiét 18p dir liéu cho thanh ghi Rn
- Cuphap: MOV Rn,#data
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
Cong dung: thi€t dat d{t li€u cho thanh ghi Rn
Vi du:
MuOn thanh ghi Rn mang d{t li€u c6 gid tri 12 37H ta thuc hi€n 1énh.
MOV A#37H
Sau khi 1énh dugc thuc hién A mang gi4 tri 1a 37H
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3.3.8. Lénh chuyén dir liéu ttr thanh ghi A vao mOt 6 nh& cé dia chi
direct
- Cuaphap: MOV direct,A
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: chuyén dit liéu tU thanh ghi A vao mOt 6 nhd c6 dia
chi direct.
Vidu: MOV A#77H
MOV 69H,A
Sau khi cdc 1énh dugc thuc hién 6 nhé 69H mang gia tri 1a 77H (gia tri
cUa cdc bit dugc thié€t 1ap trong 6 nh& 69H 13 01110111B )
3.3.9. Lénh chuyén dir liéu tir thanh ghi Rn vao m6t é nhé cé dia chi
direct
- Cuaphap: MOV direct,Rn
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: chuyén dit liéu tUr thanh ghi A vao mOt 6 nhd c6 dia
chi direct.
Vidu: MOV Rn#78H
MOV 7AH,Rn
Sau khi c4c 1énh dugc thuc hi€n 6 nhé 7AH mang gia tri 12 78H
3.3.10. Lénh chuyén dirliéu tir moét 6 nh& cé dia chi direct nay viao mét
0 nh& c6 dia chi direct khdc
- Cuaphap: MOV direct,direct
- Lénh nay chiém dung lugng bd nhé ROM 1a 3 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Cong dung: chuyén dit liéu tir 6 nhG c6 dia chi direct nay vio mOt
0 nh@& c6 dia chi direct khéc.
Vi du: Gid sU thanh ghi 20H mang d{t liéu c6 gid tri 1a FFH
MOV 22H,20H
Sau khi 1énh dugc thuc hién thanh ghi 22H mang gi4 tri 1a FFH

3.3.11. Lénh dua dit liéu vao 6 nhé cé dia chi direct
Caphap: MOV direct,#data
Lénh nay chi€m dung 1ugng b0 nhéd ROM 1a 3 Byte.
Thai gian thuc hién: 2 chu ki mdy.
Cong dung: thi€t 1ap d{t li€u cho 6 nh& c6 dia chi direct
Vi du:
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MOV 52H#43H
Sau khi c4c 1€nh dugc thuc hi€én 6 nh& 52H mang gi4 tri 1a 43H
3.3.12. Lénh chuyén dir liéu tt&r mét 6 nhé& cé dia chi gidn ti€p vao 6
nhé cé dia chi direct
- Cuaphap: MOV direct,@Ri
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
- ThOi gian thuc hién: 2 chu ki mdy.
- Céng dung: Chuyén dif liéu cla 6 nhG c6 dia chi bang gid tri cUa
thanh ghi Ri vao 6 nh@ ¢6 dia chi direct.
Vi du:
MOV 30H,#46H
MOV RO,#30H
MOV 23H, @RO
Sau khi c4c 1€nh dugc thuc hi€én 6 nhé 23H mang gi4 tri 1a 46H
3.3.13. Lénh chuyén dir liéu tir thanh ghi A vao 6 nh& cé dia chi gidn
tiép.
- Cuaphap: Mov @R1,A
- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Codng dung: Chuyén dit liéu cla thanh ghi A vao & nhG c6 dia chi
bang gi4 tri cUa thanh ghi Ri
Vi du:
MOV A #33H
MOV RI1#22H
MOV @RO,A
Sau khi 1énh dugc thuc hién 6 nhd 22H mang gid tri 1a 33H
3.3.14. Lénh chuyén dir liéu t&r mét 6 nhé cé dia chi direct vao 6 nh&
c6 dia chi gidn tiép
Ca phap: MOV @Ri,direct
Lénh nay chi€m dung 1ugng b0 nhd ROM 1a 2 Byte.
Thai gian thuc hién: 2 chu ki mdy.
Cong dung: Chuyén dit liéu cla 6 nhG c6 dia chi direct vao 6 nh&
c6 dia chi bang gi4 tri cUa thanh ghi Ri.
Vi du:

MOV 4BH. #2AH
MOV RO#2AH
MOV @R0,4BH
Sau khi 1énh dugc thuc hién 6 nhd 2AH mang gi4 tri 1a 2AH
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3.3.15. Lénh dua dir liéu vao 6 nh& cdé dia chi gidn tiép
Cuaphdap: MOV @Ri,#data.

Lénh nay chi€m dung Iugng b nhéd ROM 1a 2 Byte.

ThaGi gian thuc hién: 1 chu ki mdy.

- Coéng dung: Thiét dat dit liéu cho & nhd c6 dia chi bang gi4 trj cla

thanh ghi Ri.
Vi du:
MOV RO,#3BH
MOV @RO,#27H

Sau khi 1énh dugc thuc hién 6 nhd 3BH mang gid tri 1a 27H
3.3.16. Lénh dua dit liéu vao con tro dirliéu DPTR
Cua phap: MOV DPTR #datal6.

Lénh nay chi€m dung Iugng b nhéd ROM la 3 Byte.
ThaGi gian thuc hién: 2 chu ki mdy.

- Cong dung: Thi€t dat d{r li€u cho con trd d{ liéu véi A liéu 16
bit, thuc chat d{t liéu dugc 1uu & 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 1énh dugc thuc hién DPTR mang gi4 tri 1a 3A5FH

DPL mang gid tri 5FH va DPL mang gid tri 3AH.

3.3.17. Lénh trao d6i dir liéu gilta 6 nhé cé dia chi direct véi thanh ghi
A.

- Caphip: XCH  A,direct.

- Lénh nay chi€m dung 1ugng b0 nhéd ROM 1a 2 Byte.

- ThaGi gian thuc hién: 1 chu ki mdy.

- Cong dung: Trao d6i d{t li€u cla thanh ghi A v&i 6 nhG c6
dia chi direct, tUc 1a sau khi thuc hién 1énh 6 nh& c6 dia chi direct mang d(t
li€u cla thanh ghi A trudc d6 va thanh ghi A mang d(t li€u cUa 6 nh& c¢6 dia
chi direct.

Vidu: MOV A#OFAH
MOV 50H,#60H
XCH A,50H

K&t qud :A mang gid tri 12 60H

50H mang gié tri 1a OFAH

3.3.18. Lénh trao d6i dir liéu giita thanh ghi Rn va thanh ghi A
- Cua phap: XCH A,Rn.
- Lénh nay chi€m dung Iugng bd nhéd ROM Ia 1 Byte.
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. Thaoi gian thuc hién: 1 chu ki mdy.
- Cong dung: Trao dGi d{r li€u cla thanh ghi A v&i thanh
ghi Rn.
3.3.19. Lénh trao déi dir liéu gilta thanh ghi c¢é dia chi gidn tiép va
thanh ghi A.
- Caphiap: XCH A,@Ri.
- Lénh nay chi€m dung Iugng b nhéd ROM la 1 Byte.
- ThaGi gian thuc hién: 1 chu ki mdy.
- Cong dung: Trao d6i dit liéu cUa thanh ghi A vGi 6 nhG
c6 dia chi bang gi4 tri uu gilf trong thanh ghi Ri.
3.3.20. Lénh trao d6i dir liéu 4 bit gitta thanh ghi cé dia chi gidn tiép va
thanh ghi A.
- Cuphap: XCHD A,@Ri
- Lénh nay chiém dung lugng bd nhd ROM 1a 1 Byte
- Thai gian thuc hién: 1 chu ki mdy
- Cong dung: Trao d0i dif liéu cUa 4 bit thap & thanh ghi A véi dit
liéu cUa 4 bit thdp G 6 nhG c6 dia chi bang gid tri luu gilf trong thanh ghi Ri.

3.3.21. Lénh truy xudt dirliéu ttr ROM ni
- Cuaphap: MovC A,@A+DPTR
- Lénh nay chiém dung lugng bd nhd ROM 1a 1 Byte
- Thai gian thuc hién: 2 chu ki mdy
- Coéng dung: Chuyén d{f liéu tUr bd nhG ROM c6 dia chi bang gid tri
cla A cOng v&i DPTR vio thanh ghi A.
Céc 1€énh conlai trong nhém 1&nh di chuyén
MOVC A,@A+PC
MOVC A ,@1
MOVX A,@DPTR
MOVX A,@Ri1
MOVX @DPTR,A
PUSH direct
POP direct
3.4. Nhém lénh boolean.
Quy udc: trong cau 1énh "bit" dai dién cho mOt dia chi cUa bit nh&
3.4.1. Lénh xéa co'nhé C
- Cuphap: CLR C
- Lénh nay chi€m dung lugng b0 nhd ROM 1a 1 Byte.
- Thai gian thuc hién: 1 chu ki mdy.
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- Cong dung: X6a cO nhG C - tlc 1a dua gid tri clla cO nhd C vE 0

3.4.2. Lénh xoa bit

- Cuphap: CLR it

- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: Xoéa gid tri cUa bit nh& ¢6 dia chi x4c dinh - tUc 1a dua
gia tri bit d6 vé 0.
3.4.3. Lénh thiét dat co nhé C
Caphap: SetB C
Lénh nay chi€m dung Iugng bd nhd ROM la 1 Byte.
ThaGi gian thuc hién: 1 chu ki mdy.
Cong dung: thi€t dat cO nhé C - tlc 1a dua gi4 tri clla cO nhd C 1én 1

- kitkit Ca phap:  SetB bit

- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: Thié€t dat gi4 tri bit nhd c6 dia chi xdc dinh - tlc 1a dua
gid tri bit d6 1én 1.

3.4.5. Lénh bit cOnhé' C

- Caphap: CPL C

- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: d0i gi4 tri cla ¢ nhd C, néu trudc d6 C cb gid tri O
chuyé&n thanh 1, va ngugc 1ai néu trude d6 C c6 gid tri 1 chuy&n thanh 0.
3.4.6. Lénh bi bit

- Cuphap: CPL bit

- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.

- Thai gian thuc hién: 1 chu ki mdy.

- Cong dung: d0i gid tri cUa bit c6 dia chi x4c dinh, n€u trudc d6 bit
d6 c6 gid tri 0 chuy€n thanh 1, va ngugc 1ai n€u trudc d6 bit d6 c6 gid tri 1
chuyé€n thanh 0.

3.4.7. Lénh And cO'nh& C v6i bit

. Ciphdp: ANL Cbit

- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: Thuc hién phép And cO nhd C va bit c6 dia chi xéc
dinh, k€t qua luu & C.

3.4.8. Lénh And cO nhé C vdi bit di dugc 18y b
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. Ciphdp: ANL C,/bit

- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.

- ThOi gian thuc hién: 1 chu ki mdy.

- Cong dung: Thuc hién phép And cO nhG C va bit ¢é dia chi xéc dinh
da dugc 1ay b, két qua Iuu & C.
3.4.9. Lénh OR cO'nh6 C vOi bit

. Ciphdp: ORL Cpbit

- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.

- ThOi gian thuc hién: 2 chu ki mdy.

- Cong dung: Thuc hién phép And cO nhd C va bit c6 dia chi xéc
dinh, k€t qua luu & C.
3.4.10. Lénh OR cO nhé C véi bit da duoc 18y bii

. Ciphdp: ORL C/bit

- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.

- ThOi gian thuc hién: 2 chu ki mdy.

- Cong dung: Thuc hién phép And cO nhG C va bit cé dia chi xéc dinh
da dugc 1ay b, két qua Iuu & C.

3.4.11. Lénh chuyén gid tri bit cé dia chi xdc dinh vao cO' nhé C.
. Ciphdp: MOV C,bit
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
- ThOi gian thuc hién: 1 chu ki mdy.
- Codng dung: Thuc hién chuyén gi4 tri cla bit c6 dia chi xdc dinh vao
cOnhé C.
3.4.12. Lénh chuyén gid tri o' nhé C vao bit cé dia chi xdc dinh.
. Ciphdp: MOV bit,C
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
- ThOi gian thuc hién: 2 chu ki mdy.
- Cong dung: Thuc hién chuyén gi4 tri cla cO nhd C vao bit c6 dia
chi x4c dinh.
3.5.Nhém 1énh ré nhinh chuong trinh.
Phan nay lién quan d€n céc cau 1énh dugc luu gilt trén ROM, vi vay
can xem 1ai phan bd nhd ROM trudc khi xem phan nay.
Phan phu chu:
Nhian:  Ki hiéu: rel
Nhin 12 mOt chubi ki tu do ngudi dung tu dat ding d€ danh ddu
cdc doan chuong trinh, nhan nay bi€u thi dia chi cla 1énh khi dugc 1Uu trén
ROM.
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Nhin chi dugc bat dau bang mot ki tu ch(f hodc ddu "_",khong
dugc bat dau bang sO,khdng c6 khodng trang va két thic bang dau hai
chdm ":"

Trong chuGng trinh nhian khong duQc dat trung tén vdi nhau, va
khong dugc tring vi cic tU khéa ma chuong trinh da sU dung.

Vi du: Cac nhan dang X1:;S_2:;_5:510: ;...
Cacnhansai 1X: ;S 2 ;S5:;DW: ,LPT
Chuong trinh con: 13 nhiing doan chuong trinh thuc hi€n mot s
1énh nao d6 va dugc vi€t ngoai chuong trinh chinh, cdc chuong trinh con
nay dugc dat tén bang mOt nhin va két thic bang 1énh RET, chuong trinh
con c6 th€ goi mOt chuong trinh con khac. Chuong trinh con dUgc chuong
trinh chinh s dung khi can thi€t bang céc 1énh g0i chuong trinh con; khi
c6 1énh goi chudng trinh con, Vi di€u khi€n chuyén vé thuc hién cic doan
chuong trinh cUa chuOng trinh con, sau khi thuc hién chuong trinh con Vi
diéu khién ti€p tuc trd v€ thuc hién cédc ciu 1€nh trong chuong trinh chinh.
Chuong trinh con gidp cho chuOng trinh mach lac, dé hiéu hon,
né€u trong chuong trinh chinh c6 cdc doan chuong trinh dugc 13p di 1ap 1ai
nhi€u 1an thi cidc doan chuOng trinh dé thuOng dugc vi€t thanh mot
chuong trinh con va truy xudt bang mOt cau 1énh goi chuong trinh con.
Viéc s dung chuong trinh con gitp cho viéc tim 16i va chinh stra chuong
trinh dé& hon, néu chuong trinh chinh s dung nhi€u 1an chuong trinh con,
khi can sUa dGi chi can thay dGi cdc cau 1€nh trong chuong trinh con.
Chuong trinh con bat dau bang mOt nhin va két thic bang 1énh
Reti, chuong trinh con c6 th€ dat & ddu hodc culi chuong trinh.
3.5.1. Lénh goi chuong trinh con ding dia chi tuyét d6i
Ca phap:  ACall addrll
Lénh nay chi€m dung 1ugng b0 nhéd ROM 1a 2 Byte.
Thai gian thuc hién: 2 chu ki mdy.
Cong dung: Khi 1énh dugc thuc hién, Vi di€u khién chuyén vé
thuc hién cdc cau 1énh cla chuong trinh con bat dau tU dia chi addrll trén
Rom, dia chi addrll c6 th€ thay bang nhin bat ddu cla mbt chuong trinh
con. Cau 1énh dugc thuc hién khi dia chi addr11 cich 1énh g0i khong qua 2
KByte.
Vidu: ACall 45A6H
3.5.2. Lénh goi chuong trinh con diing dia chi tuyét déi.
- Cuphap: ACall addrl6
- Lénh nay chiém dung lugng bé nhé ROM 1a 3 Byte.
- ThOi gian thuc hién: 2 chu ki mdy.
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Cong dung: Khi 1énh dudc thuc hién, Vi di€u khi€n chuyén vé thuc hién
cdc cau 1énh cla chuong trinh con bat dau tU dia chi addr16 trén Rom, dia
chi addr16 c6 thay bang nhian bat ddu chuong trinh con. Cau 1énh c6 thé
g0i chuong trinh con G bat ki vi trf ndo trén Rom vi khodng cich tU 1énh
20i dén chuong trinh con 14 64 KByte.

3.5.3. Lénh két thic chuong trinh con.

- Cuphap: Ret

- Lénh nay chiém dung lugng bd nhé ROM 1a 1 Byte.

- Thai gian thuc hién: 2 chu ki mdy

- Cong dung: Lénh nay dung két thic chuong trinh con, khi gdp 1€nh
nay Vi di€u khi€n quay vé thuc hién 1énh & chuong trinh chinh.

3.5.4. Lénh két thiic chuong trinh con phuc vu ngat

- Cuphap: Reti

- Lénh nay chiém dung lugng bé nhé ROM 1a 1 Byte.

- ThOi gian thuc hién: 2 chu ki mdy.

- Cong dung: Lénh nay dung két thiic chuong trinh con ngat, khi gdp
1énh nay Vi di€u khi€n quay vé thuc hién 1énh & chuong trinh chinh.

3.5.5. Lénh nhdy ngan dén dija chi tuyét doi

- Cuphap: AJMP addrll
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
- ThOi gian thuc hién: 2 chu ki mdy.

Cong dung: Khi 1énh dugc thuc hién, Vi di€u khi€n chuyén vé thuc hién
cdc cau 1énh cUa chuong trinh bat dau tai dia chi addrll trén Rom, dia chi
addr1l c6 thé thay bang nhan. Cau 1énh chi dugc thuc hién khi vj tri 1uu
chuong trinh can thuc hién cich 1€nh goi khong qua 2 Kbyte.

3.5.6. Lénh nhdy dai dén dia chi tuyét d6i

- Cuaphap: LIMP addrl6
- Lénh nay chiém dung lugng bd nhé ROM 1a 3 Byte.
- ThOi gian thuc hién: 2 chu ki mdy.

Cong dung: Khi 1énh dugc thuc hién, Vi di€u khi€n chuyén vé thuc hién
cdc cau 1énh cUa chuong trinh bat dau tai dia chi addrll trén Rom, dia chi
addr11 c6 thé thay bang nhan. Cau 1&nh c6 thé goi chudng trinh G bat ki vi
tri ndo trén Rom vi khodng céch tU 1€nh g0i dén chuong trinh con 1a 64
Kbyte.

3.5.7. Lénh nhdy tuong d6i

- Cuphap: SIMP rel
- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.
- ThOi gian thuc hién: 2 chu ki mdy.
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Cong dung: Khi 1&énh dugc thuc hién, Vi di€u khién chuyén dén thuc hién
cdc cau 1énh cla chuong trinh dugc dinh dadu bang nhian. Cau 1énh chi
dugc thuc hién dia chi cUa nhin c4ch 1énh goi khong qua 128 Byte(ca tbi
hodc 1iii).

3.5.8. Lénh nhdy gi4n ti€p

- Cuaphap: JMP @A+DPTR

- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.

- ThOi gian thuc hién: 2 chu ki mdy.

- Codng dung: Khi 1énh dugc thuc hién, Vi di€u khi€n chuyén dén
thuc hién cic cau 1énh cla chuong trinh ¢ dia chi trén ROM bang gid tri
cla A cOng v6i gid tri luu gir trén DPTR
3.5.9. Lénh nhdy thuan v&i cO Zero

- Cuaphap: JZ rel

- Lénh nay chiém dung lugng bd nhé ROM 1a 2 Byte.

- ThOi gian thuc hién: 2 chu ki mdy.

- Cong dung:

+ NE&u c0 Zero c6 gia tri 1(tUc thanh ghi A c6 gid tri 0), Vi di€u khi€n
s& nhdy dén thuc hién chuong trinh tai dia chi ma nhin dugc dat.

+ Neéu cO Zero c6 gid tri O(tUc thanh ghi A c¢6 gi4 tri khac 0), Vi diéu
khié€n thuc hién 1énh k€ ti€p (khong thuc hién 1€nh nhay).

3.5.10. Lénh nhdy nghich vGi cO Zero
Cuaphap: JNZ rel
Lénh nay chi€m dung Iugng b nhéd ROM la 2 Byte.
Thai gian thuc hién: 2 chu ki mdy.
Cong dung:
+ Neéu c0 Zero c6 gia tri O(tUc thanh ghi A c6 gid tri khdc 0), Vi di€u
khi€n s& nhdy dén thuc hién chuong trinh tai dia chi ma nhan dugc
dat.
+ NeEu cO Zero c6 gia tri 1(tUc thanh ghi A c6 gid tri 0), Vi di€u
khié€n thuc hién 1énh k€ ti€p (khong thuc hién 1€nh nhay).
3.5.11. Lénh nhdy thuan v&i c0 C
- Cuphap: JC rel
- Lénh nay chi€m dung 1ugng b0 nhé ROM 1a 2 Byte.
- Thai gian thuc hién: 2 chu ki mdy.
- Cong dung:
+ NEucO C c6 gid tri 1, Vi di€u khi€n s& nhdy dén thuc hién chuong
trinh tai dia chi ma nhan dugc dat.
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+ NEu c0 C c6 gid tri 0, Vi di€u khié€n thuc hién 1énh k€ ti€p (khong

thuc hi€én 1énh nhdy)

3.5.12. Lénh nhdy nghich v&i cG Zero

Cua phap: JNC rel

Lénh nay chi€m dung Iugng bd nhéd ROM la 2 Byte.
ThaGi gian thuc hién: 2 chu ki mdy.

Cong dung:

+ NEu cO C c6 gid tri 0, Vi di€u khi€n s€ nhdy d€n thuc hién chuong
trinh tai dia chi ma nhan dugc dat.

+ NEu c0O C c6 gid tri 1, Vi di€u khié€n thuc hién 1énh k€ ti€p (khong
thuc hi€én 1énh nhay).

3.5.13. Lénh nhdy thuan vdi gi4 tri cUa bit nh&
Cuaphap: JB bitrel

Lénh nay chi€m dung Iugng b nhéd ROM la 3 Byte.
ThaGi gian thuc hién: 2 chu ki mdy.

Cong dung:

+ Ne&u bit nhG c6 gia tri 1, Vi di€u khi€én sé nhdy dé€n thuc hién
chuong trinh tai dia chi ma nhan dugc dat.

+ Neéu bit nhG c6 gia tri 0, Vi di€éu khi€n thuc hién 1énh ké
ti€p(khong thuc hién 1€nh nhdy).

3.5.14. Lénh nhay nghich voi gid tri cUa bit nh&
Cua phap: JNC bit,rel

Lénh nay chi€m dung Iugng b nhéd ROM la 3 Byte.
Thai gian thuc hién: 2 chu ki mdy.

Cong dung:

+ NeEu bit nhd ¢6 gid tri 0, Vi di€u khi€n s€ nhdy dén thuc hién
chuong trinh tai dia chi ma nhan dugc dat.

+ Ne&u bit nhG c6 gia tri 1, Vi di€u khi€n thuc hién 1énh k€ tiép
(khong thuc hién 1€nh nhdy).

3.5.15. Lénh nh@y thudn vo6i gid tri cla bit nhé va xéa bit
Cua phap: JBC bit,rel

Lénh nay chi€m dung Iugng b nhéd ROM la 3 Byte.

ThaGi gian thuc hién: 2 chu ki mdy.

Cong dung:

+ Ne&u bit nhG c6 gia tri 1, Vi di€u khi€én sé nhdy dé€n thuc hién
chuong trinh tai dia chi ma nhian dugc dat, dOng thGi x6a gi4 tri chfa trong
bit nh& d6 tlc 1a dua bit nhd dé vé gid tri 0.

+ Ne&u bit nhG c6 gia tri 0, Vi di€éu khién thuc hién 1énh k€ ti€p
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(khong thuc hién 1€nh nhdy).

3.5.16. Lénh nhay cé di€u kién(so sdnh gid tri cla thanh ghi A va Rn)
Cuaphdap: CINE A.,direct,rel

Lénh nay chi€m dung Iugng b nhéd ROM la 3 Byte.

ThaGi gian thuc hién: 2 chu ki mdy.

Cong dung:

+ Vi di€u khi€én nhdy dén thuc hién chuong trinh tai dia chi ma
nhin dugc dat n€u gid tri cla thanh ghi A khéc gid tri cla 6 nhd cé dia chi
direct, n€u bang nhau Vi di€u khi€n khong nhdy va thuc hién 1énh ké.

+ Anh huéng cUa 1&nh dén cd nhé C:

Néu gi4 tri cUa thanh ghi A > gi4 tri cla 6 nh& c6 dia chi direct thi
bit C ¢ gié tri 0.
Néu gid tri cUa thanh ghi A < gid tri cUa 6 nh& c6 dia chi direct thi
bit C ¢6 gid tri 1.
3.5.17. Lénh nhay cé diéu kién(so sdnh gid tri cla thanh ghi A va dir
liéu cho trudc).
Cu phdap: CINE A #data,rel
Lénh nay chi€m dung Iugng bd nhéd ROM 1a 3 Byte.
ThaGi gian thuc hién: 2 chu ki mdy.
Cong dung:
+ Vi diéu khién s& nhdy dén thuc hién chuong trinh tai dia chi
ma nhian dugc dat, n€u gi4 tri cUa thanh ghi A khdc gid tri d{ 1iéu cho
truGc, n€éu bang nhau Vi di€u khi€n khong nhay va thuc hién 1énh ké.
+ Anh huéng cla 1énh dén cd nhé C:
Néu gid tri cUa thanh ghi A > gid tri d{ li€u cho trudc thi bit C c6

gid tri 0.
Néu gi4 tri cUa thanh ghi A < gid tri d{t li€u cho tru@c thi bit C ¢6
gid tri 1.
3.5.18. Lénh nhay co diéu kién(so sdnh gid tri cla thanh ghi Rn va dir
liéu cho trudc).
Cuaphdap: CINE Rn,#data,rel
Lénh nay chi€m dung Iugng b nhéd ROM la 3 Byte.
ThaGi gian thuc hién: 2 chu ki mdy.
Cong dung:

+ Vi diéu khién s€ nhdy dén thuc hién chuong trinh tai dia chi ma
nhin dugc dat né€u gid tri cUa thanh ghi Rn khac gia tri d{f li€u cho trudc,
né€u bang nhau Vi diéu khi€n khéng nhdy va thuc hién 1énh ké.

+ Anh huéng cla 1énh dén c& nhé C:
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Néu gid tri cUa thanh ghi A > gid tri d{ li€u cho trudc thi bit C c6
gid tri 0.

Néu gid tri cUa thanh ghi A < gid tri d{ li€u cho trudc thi bit C c6
gid tri 1.

3.5.19. Lénh nhay cé diéu kién(so sdnh gid tri cla 6 nhé cé dia chi gidn
tiép va dir liéu cho trude)

Cuaphiap: CINE @Ri,#data,rel

Lénh nay chi€m dung Iugng b nhéd ROM la 3 Byte.

ThaGi gian thuc hién: 2 chu ki mdy.

Cong dung:

Vi di€u khi€n nhdy dén thuc hién chuong trinh tai dia chi ma
nhin dugc dat néu gi4 tri cla 6 nhG ¢ dia chi bang gid tri cla Ri khéc gid
trj d{r 1iéu cho truGc, n€u bang nhau Vi di€u khién khong nhdy va thuc
hién 1énh ké

Anh hudng cla 1&énh dén c& nhé C:

Néu gi4 tri cla 6 nhG c6 dia chi gidn ti€p > gid tri d{f li€u cho
truc thi bit C ¢6 gid tri 0.

Néu gi4 tri cla 6 nhG c6 dia chi gidn ti€p < gid tri d{f li€u cho
trurdc thi bit C ¢6 gid tri 1.
3.5.20. Lénh nhdy cé diéu kién két hop véi 1énh giam trén thanh ghi
Rn
Cuaphdap: DINZ Ran,rel
Lénh nay chi€m dung Iugng b nhéd ROM la 2 Byte.
Thai gian thuc hién: 2 chu ki mdy.
Cong dung:

Gidm gid tri cla thanh ghi Rn xubng 1 don vi, va néu gia tri
trong thanh ghi Rn khéc 0, Vi di€u khi€n nhdy dén thuc hién chuong trinh
tai dia chi ma nhan dugc dat.

Néu gi4 tri trong thanh ghi Rn bang 0, Vi di€éu khién thuc hién
1€énh k€ tiép.

3.5.21. Lénh nhay cé diéu kién két hop v6i 1énh giam trén 6 nhé& co
dia chi direct
Cua phdap: DINZ direct,rel
Lénh nay chi€m dung Iugng b nhéd ROM la 3 Byte.
ThaGi gian thuc hién: 2 chu ki mdy.
Cong dung:
Gidm gid tri cUa 6 nhG c6 dia chi direct xubng 1 don vi
Néu gid tri trong & nh& c¢6 dia chi direct khac 0, Vi di€u khién
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nhdy dén thuc hi€n chuong trinh tai dia chi ma nhan dugc dat.
Néu gi4 tri trong & nhG c6 dia chi direct bang 0, vi di€u khi€n
thuc hi€én 1énh k€ tiép.
3.5.22. Lénh delay 1 chu ki mdy
Cua phap: NOP
Lénh nay chi€m dung Iugng bd nhd ROM la 1 Byte.
ThaGi gian thuc hién: 1 chu ki mdy.
Cong dung: delay trong 1 chu ki may

CAC BAI TAP MO RONG, NANG CAO VA GIAI QUYET VAN DE
Lam mach nap.

- D€ dua chuong trinh da viét trén mdy vi tinh vio trong ROM cUa vi
di€u khié€n, can c6é cac phan mém riéng (hay con g0i 12 phan mém nap) va
cdac mach giao ti€p tuong Ung v6i phan mém dé (hay con goi 13 mach
nap). Cé rat nhi€u phdn mém nap va cidc mach nap danh cho vi diéu
khi€n, mOi loai vi di€éu khién déu cé phan mém nap va mach nap danh
riéng cho vi di€u khién d6.

- Ciing c6 rat nhi€u chuong trinh nap cho vi di€u khi€n AT89Sxx
(xx: hai sO sau cUa ma vi di€u khi€n, vi du: AT89S52, AT89S53...), hién
nay phan mém nap ISP do "Mohammad Asim Khan" xiy dung dugc sUr
dung rat phG bi€n G thé gidi va Viét Nam. Mach nap kém theo vGi phan
mém ISP rat don gidn va dugc thi€t k€ theo ki€u nap ndi ti€p (cic
chuong trinh nap trudc dé thuOng la chuong trinh nap song song, mach
nap rat phlc tap,khé ché tao). ISP ¢ thé nap chuong trinh cho vi di€u
khi€n ngay trén board mach hoat ddng ma khong can phadi chuyén vi di€u
khi€n tU mach hoat dOng sang mach khic d€ nap nhu cic chuong trinh
nap trudc day ( hinh 3.3).
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Hinh 3.3. Mach nap diing 74HCT541
- PRN PORT: du0ng két n6i d€n cOng mdy in, cic sO tUong
Ung trong
ngodc 14 sO cUa chan trén cOng mdy in ( hinh 3.6).

74HCTS41

Mate . Shott pin 2 and 12 of DB25 con

+ NOi ngan mach chan 2 va chan 12 cla c6ng mdy in.
+ 74HCT245 dugc cap ngudn 5V vao chan 10 va chan 20.

D”t,iTEDBE E;h;:? AOTOFT out.
=+ 15| ERROR  in
Data 1 |3 JE—
Dota = |4 16| INIT  out
k4 17| SLCTIN out
DNata 3 |5 -
aut = 13
DNata 4 |E 19
Data 5 |7 26
DNata & |8 o
| D=ta 7 |9 - - GHD
in ACK (10 0
in  BUSY |11 7
in PE |12 __
in  SLCT |13 =~

Hinh 3.6: SO d0 chan cla cOng mdy in
SO d6 nay chi ding cho mach chi thuc hién cong viéc duy nhat la
nap chuong trinh cho vi di€u khién.
PE nap truc ti€p cho mach dang hoat dOng, ding sd d6 sau ( hinh
3.7):
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vee
7AHCTS4 1
1K
o w8 5 A peoamb
oo 3 T MOST
C1— 23 v3 L& i[EE 3
pc  l0D 2 Ad va He 3
— A g [ s
— ? --3
100 Ag vg [ L&
Ll — Bl n7 w7 L€
3 11
AB YE 17 10nF SPI
e 100 Eé Y PORT
L vee
1K
HOTS44 100nF =
SHORT PIN 2 AND 12 Yoo-20 LED
OF DB25 CONNECTOR Gna-10

Hinh 3.7. Mach nap dung 74HCT541
NguOn cdp cho 74HTC541 dugc 1ay tU mach On 4p trén board mach
vi di€u khién, dién th€ duong 5V dua vao chan 20, chan 10 ndi véi dién
thé OV (Ground). LED dung b4o hi€u trang thai hoat ddng clla mach.( hinh
3.7)
Trén SPR PORT: chan sO 1 n0i v3i chin s6 6 cla vi diéu khién T89Sxx,
chan s6 2 nOi v6i chan sO 7 cla vi di€u khién

AT89Sxx

chan sO 3 ndi vOi chan sO 8 clUa vi diéu khién
AT89Sxx

chan sO 4 ndi véi chan sO 9 clUa vi diéu khién
AT89Sxx

chan sO 5 n6i vdi chan - tU ngd OUT cla mach 6n dp
chan sO 6 n0i v3i chan + tU ngd OUT cUa mach On 4p
Ngoai ra c6 th€ diung 74HC245 theo sO d6 dudi (hinh 3.6):

vee
. » 74HC245
¢s> |e —EE e Zay vy (18 SLK 1
CH z i7 MIS0
(&) |5 100 AZ Y2 2
G o po 1090 3 c | MOST
7y |4 |—k2 1 3 az vz HE 10 z
(o) |3 —53 =1 a4 va 12 3
£103 | 2 pc 100 2 as vs 3 =
c180 |1 3 S RE TE D L
J_ L7 10D S AT YT Y
—— AS YE =
FRMN o 10nF SPI
FORT 100 i o PORT
e 190 LI | 57
Voo Tt
1K
l00nF =—
SHORT PIN 2 AND 12 Wee-20 LED
OF DB2S CONNECTOR Gno-10
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Hinh 3.6. Mach nap dung 74HC245
Bai 1: Viét doan chuong trinh doc ndi dung cla 6 nhé 30h. Néu gid tri doc
16n hon hay bang 10 thi xuat 10 ra PO, ngudc 1ai thi xudt gid tri vUra doc ra
PO.

GO0i y'bai giai:
ORG 0000H

MAIN:

MOV A,30H

CINE A#10,KT_C
KT_C:

JIC NHO_10

MOV PO,A
NHO_10:

MOV PO,A ;

JMP $

END

Bai 2: Viét doan chuong trinh xudt cdc gid tri trong & nh& 30h — 3Fh ra Pl
(gilra c4c 1an xudt c6 thdi gian tri hoan).

GO0i y'bai giai:ORG 0000H
MAIN:
MOV P1,30H

CALL DELAY_1S
.................................. (Nhuhng 6 nhQ’sau viéf tUOng

B
DELAY_1S:
MOV RO,#20
DELAY:
MOV TMOD,#01H
MOV THO,#HIGH(-50000)
MOV TLO,#LOW(-50000)
SET TRO
INB TFO,$
CLR TRO
CLR TFO
DINZ RO,DELAY
RET

END.
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Bai 3: Tao dong thoi 2 song vudng, st dung ngif timer.

ORG
LIMP
ORG

LIMP
ORG
L JMP

ORG
MAIN: MOV
MOV
SETB
SETB
MOV

SIMP $

Giai:
Chuong trinh mau

0000H
MAIN
0BH
TOISR
IBH
TIISR

30H

TMOD, #12H ]

THO,#-71 ; 7kHz sU dung ngéf Timerl
TRO

TF1

IE.#8AH

;*****************************************************
soskeoske sk skeoskeoske skoskoskeskeoskok

; TIMER 0 ISR, MODE 2 AUTORELOAD
TOISR: CPL P1.7

RETI

%*****************************************************
seosk sfeosk sk sk sk skokesk

; TIMER 1 ISR, MODE 1

T1ISR: CLR
MOV
MOV
SETB
CPL
RETI

END

TR1
TH 1, #HIGH(-1000)
TL1,#LOW(-1000)
TR1
P1.6

Bai 4: Viéf mot doan chuong trinh sU' dung ca¢ ngif trang thai.

Gaiy:

Viét doan chuong trinh sU dung ngit.

ORG OH

MAIN:
LIMP MAIN
ORG 03H
JMP EXINTERO
ORG 0OBH

JMP COUNTERO

ORG 13H
JMP EXINTERI

: nhdy tdi Main
; external interrupt O

; timer O interrupt

; external interrupt 1
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ORG 1BH ;timer 1 interrupt
JMP COUNTERI

MAIN:

EXINTERO ; chuong trinh phuc vuU ngat 0

RETI

EXINTERI ; chuong trinh phuc vuU ngat 1

RETI

COUNTERO : chuong trinh phuc vu bd dé€m 0
RETI

COUNTERI1 ; chuong trinh phuc v U b0 dém 1
RETI

END

Bai 5:

Gid st c6 mOt cAm bi€n G cOng P2, hiy vi€t chuong trinh doc nhiét

d0 va so sanh v&i gid tri 60. Dua vao k€t qud ki€m tra dit cac gia'tri nhiét
do6 vao cac thanh ghi sau:

LON:

N éu T=60 thi A=T
N éu T>60 thi R1=T
N éu T<60 thi R2=T
GOi y!

MOV P1,#0FFH

MOV A,P1

CINE A ,#60,LON

SIMP THOAT

JCNHO :C=I

MOV R1,A

SIMP THOAT

NHO: MOV R2,A
THOAT: END

biéu kién thuc hién bai hoc:
- Mady tinh ca nhan.
- Pong h6 DVOM/VOM.
- May nap chip van ning.
- - Vi diéu khién.
- Vimach s0 céc loai.
- Pién trd.
- Tu.
- ROle.
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- Led céc loai.

- Mach in.

- Day n0i.

- Chi han.

- SO dob, IC ho 8051.

- Panel chan cam nho.

- Tai liéu huéng dan st dung ho 8051
- SO d6 mach.

- IC ho 8051 - CMOS, TTL — 555.

- Kit thuc tap va md hinh kém theo.

- Phan mém chuong trinh Assembler.

- SO d0- céc bai tap Ung dung trén kit thuc hanh.

Yéu cau vé danh gia k€t qua hoc tap:
NOi dung:
+ V& kié€n thuc:
- Phan biét dugc cdc ki€u dinh dia chi va d{ 1iéu.
- Trinh bay dugc ddc tinh va cong dung cUa tUng 1énh trong 8051.
+ V& kY niing:
- Thuc hién vié€t cic chuong trinh theo yéu cdu cho trlfoc
+ Thdi d6: Déanh gid phong cach, thdi d0 hoc tap
Phuong phap:
+ V& kién thlc: Pugc ddnh gid bang hinh thlc ki€m tra viét, trac
nghiém
+ V& kY ning: Péanh gid kY ning thuc hanh MOi sinh vién, hodc moi
nhém hoc vién thuc hién cong viéc theo yéu cau cUa gido vién.Tiéu chi
danh gia theo cdc ndi dung:
- DO chinh x4c cla cong viéc
- Thai gian thuc hién cong viéc
- P06 chinh x4c theo yéu cau kY thuat
+ Théi d®: Ti mi, can than, chinh xéc.

BAI 4
BO PINH THOT
Ma bai: MP24-04
Gi6i thiéu:
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Trong qué trinh viét chuong trinh dung vi di€u khi€n d€ van hanh
mOt hé thOng thi viéc khdi tao va doc ding bd dinh thdi 12 mOt van dé
quan trong.

Viéc hi€u va st dung ding chlc ning cla b0 timer 12 mOt yéu cau cap
thi€t trong viéc 1ap trinh cho vi di€u khién. Trong bai 4, chiing ta di vao
tim hi€u cich thlc khdi tao va st dung bd dinh thoi cla vi di€u khién.
Muc tiéu cUa bai:

- Trinh bay dugc cau tao va cac ch€ do Iam viéc cla b0 dinh thoi
8051 theo ndi dung da hoc.

- Thuc hién khGi tao bd nh§ ding yéu cau kY thuat.

- Thuc hién doc b0 dinh thdi trong khi hoat dOng ding yéu cau
ky thuat.

- Thuc hién 1ap trinh di€u khi€n dung b0 dinh thdi ding yéu céu
ky thuat.

NOi dung chinh:
1. MO ddii:
Muc tiéu: Hi€u dugc chlc ning cla bO dinh thoi trong vi di€u khién.

- MOt b6 dinh thOi 12 mOt chubi céc flipflop v4i moi flipflop 1a
mOt mach chia hai,chu0i nay nhdn mot tin hi€u ngd vao 1am ngudn xung
clock.Xung clock dat vao flipflop tht nhat flipflop nay chia doi tan so
xung clock. Ngd ra cUa flipflop th(f nhat trd thanh ngubn xung clock cho
flipflop th(t hai,nguOn xung clock nay ciing dugc chia cho 2,v.v..Vi moi
mOt tan k€ ti€p nhau d€u chia cho 2 nén b dinh thoi c6 n tang sé€ chia
tan sO xung clock & ngd vio cla bl nay cho 2.

- Ngb ra cUa tan cu0i cling 1am xung clock cho moOt flipflop bdo tran
b6 dinh thdi hay congoi 1a cO tran (overflow flag),cd tran nay dugc ki€m
tra bOi phdn mém hodc tao ra mOt bd ngdt.Gid tri nhi phan trong cic
flipflop clia b0 dinh thdi 1a s6 dém cla cdc xung clock tir bd dinh thdi bat
dAu dém. Vi’du mot bd dinh thdi 16bit s& dém U 0000H dén FFFH.CY

tran dUgC setbang | o a0 v 56.a8m.( FFFEH xu6ng 0000H
Hoat dOng cUa "[lime}rX?yb]iat1 &%)nnsgianmdgc}:c min}i(]flonégnBLPsaiu:
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op L=

—

LSB

Timer Flip Flops.

Clock

Qy(LSB) |

Count ! | —

Flag | | ! !
e | — a2
Hinh 4.1

- Hoat dOng cla mOt by dinh thOi don gidn dugc minh hoa trong
hinh bén trén (hinh 4.1),b0 dinh thoi 3 bit.M6i mOt tang 1a mbt D-FF
kich khdi canh 4m hoat dOng nhu mOt mach chia cho 2 do ta ndi ngd ra
Q ddo v&i ngd vao D. Flipflop cO don gidn 132 mOt mach chdt D dudgc set
bang 1 bdi tdng cudi cla bd dinh thoi. Gidn d6 thoi gian & hinh trén cho
thdy tang th( nhat (Q ) chia hai tan sO xung clock, tang th( hai chia 4
tan sO xung clock va v.v... SO d&€m (count) dugc ghi G dang thap phan
va dugc ki€ém tra dé dang bang cich khdo sét trang théi cUa 3 flipflop. Vi
dy: SG dém I 4 xudt hién khi Q =1, Q =0 va Q =04 =100 ).Cic
flipflop & hinh trén 1a cdc flipflop tiC dOng canh Am (nghiaolé ngd ra Q
cUa cdc flipflop d0i trang thdi theo canh 4m cUa xung clock).Khi s6 dém
tran tU 111 _ xudng 000 ,ngd ra Q2 c¢6 canh am (1 hay 0) lam cho trang
thai cQa flipflop cO dGi flr 0 1én 1(ngd vao D cUa flipflop nay ludn ludn &
logic 1).

- BO dinh thOi dugc st dung trong hau hét ciac Ung dung hudng
diéu khi€n va 8051 vdi cdc bO dinh thOi trén chip khong phdi la truGng
hop ngoai 1&. 8051 c6 hai bd dinh thdi 16 bit, mOi bd c¢6 4 ché dd hoat
dOng. BO dinh thOi th(r 3 v3i ba ché d0 hoat dOng dudgc thém vao dbi
vGi chip 8051.Céc b0 dinh thGi dugc dung dé:
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+ Dinh thdi trong mOt khodng thOi gian.
+ Pém sukién.
+ Tao tdc d0 baud cho port n0i ti€p cla chip 8051.

V&i b0 dinh thOi 16 bit, tang cudi cung (tang th’ 16)chia tan sO

Xung .

CIOCk-Cular&%g &ae Cd’lnagbguqilghdtilrllgl t(il%)l 2tr§r16g5 Sr%g't khodng thOi gian, b0
dinh th®i dugc 1ap trinh sao cho sé tran sau mOt khodng thOi gian quy
dinh va set cO tran cUa bd dinh thOi bang 1. CO tran dudc s( dung dé
dong bd chuong trinh nham thuc hién mot cong viéc nhu 13 ki€ém tra
trang thdi cUa cic ngd nhap hodc gUi d{t 1i€u dén cic ngd xudt. Cac Ung
dung khéc c6 th€ sU dung xung clock cUa bd dinh thoi d€ do khodng thoi
gian gilta hai su’ kién (Vi du: do d0 rOng xung).

- Viéc dém su ki€én dugc dung d€ xdc dinh sO 1an xudt hién cUa
mOt su kién hon 1a do thOi gian cUa cdc su ki€n. TU “su kién” 1a mOt
kich thich bén ngoai cung cdp mOt chuyén trang thdi tU 1 xudng 0 t&i
mOt chan cla chip 8051. C4c bd dinh thGi ciing c6 th€ cung cdp xung
clock tOc d6 baud cho port n0i ti€p bén trong 8051.

- Céc b0 dinh thoi 8051 dugc truy xudt bang cach st dung 6 thanh
ghi chlUc ning dac biét.VSi b0 dinh thOi thttr 3 cla chip 8052,
ta c6 thém 5 thanh ghi chlc ning ddc biét nlta d€ truy xudt b0 dinh thoi
nay.

SFR cUa bit Muc dich Piachi Dinh dia chi
bf_\) dir thOt

TCON biéu khién 88H Co
TMOD Chon ché d0 89H Khong
TLO Byte thap cUa b0 dinh thdi 0 SAH Khong
TL1 Byte thap cla b0 dinh thoi 1 SBH Khong
THO Byte cao cUa b0 dinh thgi 0 8CH Khong
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TH1 Byte cao cUa b0 dinh thoi 1 SDH Khong

T2CON Diéu khi€n b0 dinh thoi 2 C8H Cé

RCAP2H Nhan byte thap cla b0 dinh thdi | CAH Khong

RCAP2L 2 CBH Khong

TL2 Nhan byte cao cla b0 dinh th0i CCH Khong

TH2 2 CDH Khong
Dita thAa atto WA Ainl ¥ D

2.Thanh ghi SFR cua timer.
Muc tiéu: Hi€u dugc chlc ning cUa tUng thanh ghi cUa Timer.
- Thanh ghi ché'dj dinh thoi (TMOD).

Thanh ghi TMOD (timer mode register) ch(fa hai nhém 4 bit dung
d€ thi€t 1ap ché d0 hoat dOng cho b0 dinh thGi 0 va bd dinh thGi
1.TMOD khodng dugc dinh dia chi tUng bit. MOt c4ch tGng quat, TMOD duogc
nap moOt 1an bdi phan mém & thoi di€m bat dau clia mOt chuong trinh d€
kh&i dOng ch€ d0 hoat dOng cla bd dinh thdi.Sau d6 bO dinh thdi c6 thé
dugc dUng, dugc bat dau,v.v...bang cich truy xudt cdc thanh ghi chlc
ning dac biét khac cUa bd dinh thdi.

*
land W FaN n\

n L
1 IVIULV INCEISICT

MSB

LSB

GATE C/T M1 M GATE C/T M1 MO

Timer 1 Timer O

Bangh 4.1. Timer TMOD
< Céc bit M1, MO:

La cdc bit ch€ d0 cla cic bd Timer 0 va Timer 1. Chiing chon ché d0
cla céc b0 dinh thdi: 0, 1, 2 va 3. Ché d0 0 12 mOt b0 dinh thOi 13, ché
d6 1 1a mdt bd dinh thdi 16 bit va ché dd 2 Ia bd dinh thdi 8 bit.
Ching ta chi tdp chung vao cic ché dd thuGng dudgc s dung rOng rii
nhat 12 ché d0 1 va 2. Chiing ta s& s&m kham ph4 ra cdc ddc tinh cla céc
ch& d0 nay sau khi khdm phan con 1ai cUa thanh ghi TMOD. Céc ché d0
duoc thi€t 1ap theo trang thai clla M1 va MO nhU sau ( bang 4.2, 4.3).

Bit | Tén BO M6 ta

7 GATE 1 Bit di€u khi€n cOng.Khi dugc set 1én 1,b0 dinh

6 C/T 1 Bit chon chUc ning d&m hodc dinh thoi:
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5 M1 1 Bit chon ché d0 th( nhat
4 MO 1 Bit chon ché d0 th(r hai
3 GATE 0 Bit di€u khi€n cGng cho bd dinh thGi 0
2 C/T 0 Bit chon chUc ning dém hodc dinh thGi cho b0
1 M1 0 Bit chon ché€ d0 th(r nhat
0 MO 0 Bit chon ché d0 th(r hai
Bang 4.2. Thanh ghi chon ché d0 dinh thoi
M1 |MO |Ché d0 | M6 ta
0o o |o Ché dd dinh thoi 13 bit
0o (1 |1 Ché dd dinh thoi 16 bit
1 |0 2 Ché d6 tu dbng nap lai 8 bit
1 |1 3 Ché€ d0 dinh thoi chia s&

Bang 4.3. Cac ché d0 dinh thoi
Thanh ghi diéu khién dinh thoi (TCON).

Thanh ghi TCON chlra c4c bit di€u khi€n, bit trang thdi cla b0 dinh
thOi 0 va b0 dinh thdi 1.Bit cao trong TCON (TCON4 — TCON7) dugc
dung d€ diéu khi€n cho bd dinh thGi hoat dOng, ngung (TRO,TR1) hodc
dé& bio bd dinh thdi tran (TFO,TF1). Bit thap clla TCON(TCONO- TCON3)
khong dung d€ di€u khi€n cic bd dinh thOi,ching dugc dung d€ phat
hién va kh&i _,

dOng c4c ngat ngoai (bang 4.4).
Bit Ky | Dia chi Mo ta
hiéu bit

TCON.7 | TF1 | 8FH CO tran cUa bO dinh thOi 1.CO nay dugc set
bdi
nhin ~itna Lhi ~A trin & ¢Ne vAa Akr’ﬁ_ nl«ﬁ\n\

TCON.6 | TR1 | SEH Bit di€u khién hoat dOng cua bO dinh thOi
1.Bit
ndv A1ene cot hade A1Pne vba hAi nhi3n mAm

TCON.5 | TFO | 8DH CO tran cUa b0 dinh th0i 0
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TCON.4 | TRO | 8CH Bit di€u khi€n hoat dOng clla bd dinh thoi 0

TCON.3 | IE1 | 8BH CO ngat bén ngoai 1.CO nay dudc set bGi
phan
r\lll'nn- L hi ~nA ~caanh Sonl VI‘IF\,Y'I[T\ v11£’f ]'\1'61'\ trAn

TCON.2 |IT1 |8AH |Bit chon ngat ngoai 1 thubc loai tic dbng
canh

hav t4r 3Ana miPe Oemito1-canh

TCON.1 | IEO | 89H Co ngét bén ngoai 0 (kich khdi canh)

TCON.O [ ITO | 88H Bit chon ngdt ngoai 0 thulc loai tic dOng
canh
hayv t40 AAna mite N:mitr-1:nanh
Bdng 4.4. Thanh ghi diéu khién dinh th&i TCON
3. Cac ché’'do lam viéc
Muc tiéu: Hi€u va chon dudc cic ché d0 1am viéc cla Timer.

Do ta c6 hai b0 dinh thGi trén chip 8051 ki hiéu “x” dugc st dung dé
chi hodc bd dinh thdi 0 hodc bd dinh thoi 1.Thi du : THx c6 thé 1a THO
hay TH1 tuy theo b0 dinh th0i 0 hay 1.

3.1. Ché do dinh thoi 13 bit (ché dé 0).
Ché& d0 dinh thoi 0 1a ché d0 dinh thdi 13 bit cung cap khd niing
tuong
thich v&i bd vi di€u khi€n tién nhiém 8048.Ché dd nay khong dugc
dung cho céc thi€t k€ mdi.Byte cao cla b0 dinh thOi THx dugc ghép
cascade v&i 5 bit thap cla byte thap cla bd dinh thGi THx d€ tao thanh
mOt bd dinh thOi 13bit. Ba bit cao cla TLx khong sU dung.

Timerclock—* TLx(3bit)| TLx(87hit)) —*TFx
Overflow flag

3.2. Ché dé dinh thoi 16 bit (ché do 1).

Ché d6 dinh thdi 16 bit c6 cdu hinh gidng nhu ché€ d0 dinh thoi 13
bit. Khi c¢6 xung clock bd dinh thoi d€m 1én: 0000H,0001H,0002H ...
FFFFH (65535). MOt tran s€ xudt hién khi c6 su chuyén s6 dém tU
FFFFH xubng 0000H, su kién nay sé set ¢ tran bang 1 (TFx = 1) va b0
dinh thoi ti€p tuc d€m. Bit c6 y nghia 16n nhat (MSB : Most significant bit)
cUa gia tri trong c4c thanh ghi dinh thGi la bit 7 cUa THx va bit ¢é ¥y nghia
thap nhat (LSB : Least significan bit ) 12 bit 0 cUa TLx. Céc thanh ghi dinh
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thoi ( THx,TLX) c6 thé dugc doc hodc ghi bang phdn mém & bat ky thoi
di€m nao.

Timer clock
TLx THx
33. Ché dé twnap lai 8 bit (ché db 2).

Ché d0 2 1a ché€ do tu nap lai 8bit. Byte thap cla bd dinh thoi (TLx)
hoat dOng dinh thdi 8 bit trong khi byte cao cUa bd dinh thOi luu gilr gid tri
nap lai. Khi s& dém tran tU FFH xuOng O0H khong chi cO tran cla b0
dinh thGi set 1én 1 ma gi4 tri trong THx con dugc nap vao TLx, viéc dém
s& dugc tiép tuc tU gid tri nay cho dén khi xay ra 1an tran k€ ti€p,v.v...

Ti lock TL TF
imer cloc X Reload X

THx

34. Ché dob dinh thoi tach biét timer (ché do 3).

Ché d0 3 1a ché d0 dinh thOi chia x& va c6 hoat dOng khic nhau
cho
tUng b0 dinh thoi. BO dinh thdi 0 cla ché d6 3 dudgc chia thanh 2 b dinh
th0i 8 bit hoat ddng riéng 1€ TLO va TF1, mOi b0 dinh thoi sé€ Set cic
cO tran tuong Ung TFO va TF1 khi xdy ra tran.

- BO dinh thoi 1 khong hoat ddng & ché d0 3 nhung c6 thé dugc khdi
dOng bang cich chuyén bO dinh thoi nay vao mot trong cdc ché dd khic.
GiGi han duy nhat 13 cO tran TF1 cUa b0 dinh thGi 1 khong bi dnh hudng
bdi b0 dinh thoi 1 khi b0 nay xdy ra tran vi TF1 dugc n6i v&i bo dinh thoi
THO.

- Ché€ db chlU y€u cung cap thém mot bd dinh thoi 8 bit nlra,
nghia la

8051 c6 thém bO dinh thdi th& 3.Khi b0 dinh thoi 0 cla ché dd 3,b0
dinh thGi 1 c¢6 th€ hoat dbng hodc ngung bang cich chuyén bd nay ra
khoi ché d6 3 hodc vao ché db 3. BO dinh thdi 1 c6 thé dugc st dung
b&i port ndi ti€p (lic nay bO dinh thoi 1 1am nhiém vu cla b0 tao xung
clock tOc d® baud) hodc dugc s dung theo mOt cich nao dé nhung
khong yéu cau ngat (vi bd dinh thoi Iic nay khong con ndi véi TF1).
4. Nguon cung cap xung cho Timer.
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Muc tiéu : Hi€u dudc chlc ning hoat dOng cla b0 dinh thdi .

C6 2 khd ning tao ra ngudn xung clock nay,viéc Iua chon khd

nang
nao do ta thi€t 1&p bit C/ T (counter/timer) cUa thanh ghi TMOD bang 1
hay 0 khi bd dinh thOi dugc khdi ddng.MOt ngudn xung clock dugc diing
d€ dinh thGi trong mOt khodng thdi gian, ngubn xung clock con lai
dugc dung d€ dém su kién.

4.1. Chue nang dinh thoi.

Néu C/ T =0,hoat dOng dinh thOi dugc chon va ngudn xung clock
cUa b0 dinh thGi do mach dao dOng bén trong chip tao ra. MOt mach chia
12 tAng dugc thém vao d€ gidm tan sO xung clock d€n mot gid tri thich
hop v6i hau hét cic Ung dung. Lic nay bd dinh thdi dugc diung dé€
dinh thOi trong mOt khoang thOi gian.Cac thanh ghi dinh thOi
(TLx/THx) dém 1én v&i tan sO xung clock béng 1/12 tan sO cla mach
dao dOng trén chip (nghia 12 néu thach anh l1a 12MHz, tan sO xung clock
12 1MHz). BO dinh thOi sé€ tran sau mOt sO xung clock c® dinh phu thudc
vio gid tri ban ddu nap cho cdc thanh ghi dinh thdi( TLx/THXx).

4.2. Dém su kién.

- N€u C/ T =1, bd dinh th0i dugc cung cap xung clock tUr 1 ngubn
tao xung bén ngoai. Trong da s6 cic Ung dung,ngudn xung clock nay cung
cap cho b dinh thOi mdt xung dua trén viéc xdy ra mot su ki€n bd dinh
th0i bay gi0 d€m su kién. SO céc su ki€n dugc xdc dinh trong phdn mém
bang cach doc cic thanh ghi dinh thoi (TLx/THx), gid tri 16-bit trong céc
thanh ghi nay ting theo moOi su ki€n. Hai chan cUa port 3( P3.4 va P3.5)
bay giO trd thanh ngd vao xung clock cho cic b0 dinh thdi. Chan P3.4 1a
ngd vao xung clock cho bO dinh th0i 0 (ta con goi la chan TO & ng(r cdnh
nay), chan P3.5 1a ngd vao xung clock cho b0 dinh thdi 1(T1).

- Trong cdc Ung dung dém su kién, cic thanh ghi dinh thoi ting mobi
khi xay ra chuy€n trang thdi tU 1 xubng 0 & ngd vao Tx (TO hodc 1).Ngd
vao Tx dudgc 1dy mau trong sudt m6i mdt chu ky mdy, vay thi khi ngd vao
3 mUc cao trong mOt chu ky va mUc thap trong chu ky k€, sO dém dugc
ting. Phdi mat 2 chu ky mdy (2us) d€ nhan bi€t su chuyén trang thdi
tUr 1 xubng 0, tan sO cuc dai cla ngudn xung clock bén ngoai 13 SO0KHz
(vGi gid st chip vi di€éu khi€n hoat dOng vGi thach anh 12 MHz).

5. Kh@i dong, duhg va'diéu khién Timer.
Muc tiéu: Di€u khién dugc su hoat ddng cla Timer.

- Céch don gidn nhat d€ khdi dOng va dUng cdc bd dinh thdi 1a st
dung bit di€u khién hoat dOng TRx trong thanh ghi TCON. TRx dugc x6a



114

khi thi€t 1ap hé thOng; nghia 13 cic bO dinh thOi ngUng hoat dOng.
Ngudc 1ai néu ta set bit TRx nghia 14 cho phép b0 dinh thdi hoat dOng. Do
thanh ghi TCON 1a thanh ghi dugc dinh dia chi tlng bit, ta d& dang khdi
dOng hodc dUng céc b dinh thoi bang chuong trinh.

- MOt phuong phap khac d€ di€u khi€n cic bO dinh thdi 1 st dung
bit GATE trong thanh ghi TMOD va ngd vao /INTx. Bang céch set bit
GATE Ién 1 ta cho phép b0 dinh thOi dugc di€u khi€n bdi /INTx.

6. Kh@i tao va'truy xuat thanh ghi Timer.
Muc tiéu: Pat dudc cic gia tri d€m cla Timer va truy xudt gid tri cla
Timer khi can thiét.

Cdc b dinh thoi thuOng dudc khGi ddng mOt 1an G thoi di€ém bat
dau chuong trinh d€ thiét 1ap ché dd hoat dOng yéu cau.Trong than cla
chuong trinh,cdic bd dinh thOi dugc di€u khi€n hoat dOng, dUng, ki€m
tra cdc bit cO va x6a, ca thanh ghi dinh thGi dugc doc hodc cap nhat tuy
theo yéu cau Ung dung. TMOD 12 thanh ghi dugc khdi dOng trudc tién vi
day 1a thanh ghi thi€t 1ap ché d0 hoat dOng.

- Cac tac vu:

bit ché’do lam viéc.

Cho timer chay.

Dung timer.

Kiém tra cQ'tran.

Xoa cO'tran.

Poc va'cap nhat cac thanh ghi timer.
Chu'y? khi co’sU dung ngif ngoai ( TD: ché'dd 1)
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12MHz
in B dao ding 5
|| i = IS fu [ e
T1 I_
(P3.5) 0:len
1 : xuong
GT -
0:1lén
1:xuong
TR1 ! )

Hinh 4.2 Ngat ngoai

Vi'dy:

Dit ché’dd lam viéc: Khéi dOng b0 dinh thdi 1 hoat dOng & ché
d0 16-bit (ch€ dd 1), xung clock dugc cap t& mach dao dOng trén chip(dinh
thOi mOt khdang thdi gian).

MOV TMOD,#00010000B
Timer 1: Gate = 0, C/T =0, M1MO = 01 (mode 1)
Timer O : Gate = 0, C/T = 0, MIMO = 00(mode 0)

+ Trong truOng hop can dén sO dém ban dau, cic thanh ghi dinh
thOi TL1/TH1 ciing phdi dugc khdi dOng. Can nhd 1a cic b0 dinh thdi
d€m 1én va thi€t 1&p cO tran bang 1 khi xdy ra tran s6 dém tir FFFFH
xudng 0000H, vay thi mOt khodng thdi gian 100us c6 th€ dugc dinh thoi
bang cich khéi dOng TL1/TH1 chta s6 d€m nhd hon 0000H mot 1uong
12 100 nghfa 13 -100 hay FFOCH. C4c 1énh sau thuc hién di€u nay.

MOV TL1,#9CH
MOV TH1,#0FFH

Cho timer chay: K€ dén b0 dinh thOi bat dau hoat dbng bang

cdch thi€t 1ap bit di€ukhi€n hoat ddng bang 1 nhu sau :
SETB TR1
- CO tran dugc tu dOng sau khodng thGi gian 100us. Phan mém c6
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th€ chifa 1 ving 1ap tri hOn thoi gian 100us bang cach st dung mOt 1énh ré
nhénh va 13p 1ai chinh 1énh nay trong khi c0 tran chifa dugc set bang 1.
WAIT : JNB TF1, WAIT
+ Dung timer: Khi b0 dinh th0i tran ta cdn dUng b0 dinh thdi va
x6a cO tran bang phdn mém:
CLR TR1
CLR TFl1
Kiém tra c0'va'xoa c0O:
WAIT: JNB TFI,WAIT
CLR TRI1 ;dung timer T1
CLR TF1 ;xoacObao tran
+ Cap nhat cac thanh ghi timer
MOV TL1,#9CH
MOV TH1,#0FFH
6.1. Doc bO dinh thoi dang hoat dOng.

- Trong mOt s6 Ung dung ta can phdi doc gid tri (n0i dung) chlra
trong c4c thanh ghi dinh thOi dang hoat dOng.Do ta phdi doc 2 thanh ghi
dinh thOi bang 2 dong 1énh lién ti€p (do khong c6 1énh doc dbng thoi ca
hai thanh ghi dinh thOi nay), mOt sO pha c6 th€ xudt hién n€u c6 tran tUr
byte thap chuy€n sang byte cao gilfa hai 14n doc va do vay khong thé
doc ding dugc gia tri can doc. Gidi phap dua ra 1a trudc tién ta phdi doc
byte cao k€ d€n doc byte thap rOi doc byte cao 1an nita.

- Ne&u byte cao thay d6i gia tri, ta 1ap 1ai cdc thao tic doc vla néu.
C4c 1énh sau ddy doc ndi dung cdc thanh ghi dinh thoi TL1/THI, dua vao
céc thanh ghi R6/R7 va gidi quyét van dé vUa néu:

AGAIN : MOV A, TH1
MOV R6,TL1
CINE A,TH1, AGAIN MOV R7,A
Vi'du: Viét chuong trinh tao séng vudng 10KHz trén chan P0.0
bang céch st dung b dinh thdi 0. ( Thach anh 12MHz )

ORG 0030H : thi€t 1ap gbc cla chuong trinh
MOV TMOD,#00000010B  ;( #02H ) ché& d0 tu nap lai
MOV THO,#206 ; THO ch(ra gi4 tri 206 =0CEH= -50
SETB TRO ; cho phép b0 dinh thGi hoat ddng
LOOP: JNB TFO,LOOP ; ch@ timer O tran
CLR TFO : x6a cO tran chudn bi cho 1an sau
CPL P0.0 ; d6i trang thdi bit P0.0

SIMP LOOP : nhdy v€ nhan LOOP, lip lai
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END
Vi'du: Viét chuong trinh tao séng vudng 1KHz trén chan P1.0 sU
dung b6 dinh thoi 0.
ORG  0030H ; thi€t 1ap gbc cla chuong trinh
MOV TMOD,#00000001B ; ché d0 dinh thdi 16 bit
LOOP:

MOV THO,#0FEH : nap tru@c cho THO byte cao cla -500

MOV TLO0,#0CH : nap trudc cho TLO byte thap cla -500

SETB TRO ; cho phép b0 dinh thGi hoat ddng
WAIT:

JNB TFO,WAIT : chO timer O tran

CLR TRO ; dung bd dinh

thGi CLR TFO - x6a cO tran

CPL P1.0 ; 18y bu

SIMP LOOP . 13p lai

END

6.2. Thoi gian ngin va thoi gian dai.
Khoang thoi gian dinh thoi cuc dai (us)

Khoang thoi gian Ky thuat

~ 10 Diél chinh phah mém

256 B6 dinh thoi 8 bit tU dong nap
lai

65536 B0 dinh thai 16 bit

Khong gioi han B dinh thoi 16 bit + cac vong
ldp

Vi'du: Tao dang xung trén chan P1.0
Viét mot chuong trinh tao ra dang song cochu ky trén P1.0 vOi tan
s0’cao nhat co’thé dugc. Tan s6'va'chu ky 'nhiém vu cua dang sohg nay la’
bao nhiéu? (gia st dung XTAL = 12MHz—> IMC = 1ps).
—> V0i dang song rat ngdn: khong can timer

ORG 8000H
LOQP: SETB P1.0 ; IMC
CLR P1.0 ; IMC

SIMPLOOP ; 2MC

Tan s6'= 250 Khz (1/4 ps).
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TON = 1ps, TOFF = 3us > duty cycle = TON/(TON + TOFF) =
25Khz (1/4 ps).
Tao song vudng 10KHz & chan P1.0
Tao song vudong 10KHz
Tan s6'= 10KHz chu ky T=1/10000 = 10 us

TON =50 US, TOFF = 50 us
Duhg mode 2 ( 8 bit mode ), vi'khoang thoi gian <256 us

ORG 8000H

MOV TMOD,#02H; ché’'dd tU nap lai 8 bit

MOV THO,#-50 ; 256-50=206

SETB TRO ; cho timer TO chay

LOOP:JNB TFO,LOOP ; doi timer TO tran

CLR TFO : X0a cO'bao tran
CPL P1.0 ; dao bit cong
SIMP LOOP ; 1ap lai
END

7. Timer 2 cUa 8052.

Muc tiéu : Hi€u dugc chic ning cUa Timer 2 trong vi di€u khién
8052

- Timer 2 12 b0 dinh thdi 16 bit (chi c6 trong ho 8x52). Gid tri d€m cla
timer 2 ch(ra trong céc thanh ghi TH2 va TL2. GiOng nhU timer 0 va timerl,
timer 2 ciing hoat d0ng nhu bd dinh thoi (timer) hay d€m su kién (counter).
Ché€ d0 dinh thOi d€m bang dao dOng ndi, ché d0 dém su kién d€m bang
xung ngoai tai chan T2 (P1.0) va chon ché d6 bang bit C/ T 2 cUa thanh ghi
T2CON. Cac thanh ghi diéu khién timer 2 bao gﬁm: T2CON, T2MOD,
RCAP2H, RCAP2L, TH2 va TL2.

- Timer 2 c¢6 3 ch& d0 hoat dOng: capture (gill), autoreloaf (tu dOng
nap lai) va tao tOc d0 baud ( chon ché d0 trong thanh ghi T2CON). Céc bit
chon ché d0 dugc mo td nhu bang 4.6. chon ché d0 trong Timer 2.

RCLK | TCLK | CP/RL2 | TR2 Ché d6
0 0 0 1 Tu ddng nap lai 16 bit
0 0 1 1 Gilr 16 bit
X 1 X 1
1 X X ] Tao tbc d0 baud
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X

X

X 0 Ngung

7.1. Cdc thanh ghi di€u khién Timer 2.
<% Thanh ghi T2CON:
Bang 4.7. NOi dung thanh ghi T2CON

TF2 EXF2 | RCLK | TCLK | EXEN2 | TR2 C/T2 | CP/RL2
Tbi Tén Mo ta

t

7 TF2 | Timer 2 overflow Flag
TF2 khong dugc tdc dOng khi RCLK hay TCLK = 1.
TF2 phdi dugc x6a bang phdn mém va dugc dat
bang phan cUng khi Timer tran.

6 EXF2 | Timer 2 External Flag
dugc dat khi EXF2 = 1 va xdy ra ché d6 nap lai hay
gilr do ¢6 canh 4m tai chan T2EX( P1.1) (chuyén tu 1
xuOng 0).
Khi EXF2 = 1 va cho phép ngat tai timer 2 thi chuong
trinh s& chuyén dén chuong trinh phuc vU ngat cla
Timer 2.
EXF2 phdi dugc x6a bang phdn mém.

5 | RCLK | Receive Clock Bit (chi dung cho port ndi ti€p & ché
46 1 va 3):
RCLK = 0: dung timer 1 lam xung clock thu cho port
n0i ti€p
RCLK = 1: dung timer 2 lam xung clock thu cho port
n0i ti€p

4 | TCLK | Transmit Clock Bit
GiOng nhu RCLK nhung diing cho xung clock phat
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3 | EXEN2 | Timer 2 External Enable Bit:
= 0: b6 qua tidc dOng tai chan T2EX (P1.1)
= 1: x3y ra ché d0 nap lai hay gilt do c6 canh am tai
chan T2EX(P1.1) (chuyén ttr 1 xubng 0).
2 TR2 | Timer 2 Run Control Bit
= 0: cam timer 2
= 1: chay timer 2
1 Timer 2 capture / Reload Bit
C/T2 |NéuRCLK =1 hay TCLK = 1: bd qua
Néu RCLK =0 va TCLK = 0: chon ché d0 gilt (= 1)
hay nap lai (= 0)
khi xudt hién xung am tai T2EX (P1.1) va EXEN2 = 1
O | CP/RL2 | Timer 2 Capture / Reload Bit

Néu RCLK = 1 hay TCLK = 1: bd qua

Né&u RCLK = 0 va TCLK = 0: chon ché do gitt (= 1)
hay nap lai (= 0)

khi xudt hién xung am tai T2EX (PL1) va EXEN2 = 1.

Gid tri khi reset: T2CON = 00h, T2CON cho phép dinh vi bit
< Thanh ghi T2MOD:
Bang 4.8 NOi dung thanh ghi T2MOD

- - - - T20E | DCEN

Bit

Tén

WK U |ON |
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1 T20E | Timer 2 Output Enable Bit
=0: T2 (P1.0) 1a ngd vao clock hay I/O port
= 1: T2 la ngo ra clock

0 DCEN | Down Counter Enable Bit
=0: cam timer 2 12 b0 d€m 1én / xubng
= 1: cho phép timer 2 12 b0 d€m 1én / xubng

- Gid tri khi reset: T2MOD = xxxx xx00b, MOD khong cho phép dinh
vi bit.

- Céc thanh ghi TH2, TL2, RCAP2H va RCAP2L khong cho phép dinh
vi bit va gi4 tri khi reset 13 00h. C4c ch& d0 hoat dOng cla Timer 2 mo td
trong phan sau.
7.2. Ché dé capture.

Periph 18

Clock[ " —l
CIT_Q:G
% Nr. J T2 | TH -

] Cme=1 (8Bits) | (8 Bits
T2Pin CONTROL

T viuV,

\ \ TIMER 2
INTERRUPT
TRANSITION

J_DETECTIDN ReAP2L | RoAP2H

CAPTURE |

o » EXF2 —

TZEX PIN—*i

|GONTHOL

Hinh 4.3. Ché d0 gi(r Timer 2

Ché d0 gilt cla Timer 2 ¢6 2 truOng hgp xdy ra:

- N€u EXEN2 = 0: Timer 2 hoat d0ng giOng nhu Timer 0 va 1, nghia
1a khi gié tri d€m tran (TH2_TL2 thay dGi t& FFFFh dén 00) thi c0 tran TF2
dugc da 1én mUc 1 va tao ngat Timer 2( n€u cho phép ngat).

- Né&u EXEN2= 1: van hoat dbng nhu trén nhung them moOt tinh chat
n(ra 1: khi xuat hi€n canh am tai chan T2EX(P1.1), gi4 tri hién tai cla TH2
va TL2 dugc chuyén voa cap thanh ghi RCAP2H, RCAP2L (qu4 trinh2giu74
(capture) xdy ra); dOng thoi, bit EXF2 = 1 ( s€ tao ngat n€u cho phép ngat
tai Timer 2) (hinh 4.3).

7.3. Ché dé tur déng nap lai.
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Ché d0 tu dOng nap 1ai ciing ¢ 2 trudng hop gidng nhu ché do gilr:

- N€u EXEN2 = 0: khi Timer tran, c0O tran TF2 dugcdat 1én 1 va nap
lai gid tri cho TH2, TL2 (tU cdp thanh ghi RCAP2H, RCAP2L)d0ng thoi
tao ngat tai timer 2 n€u cho phép ngat.

- Néu EXEN2 = 1: hoat dOng giOng nhU trén nhung khi c6 xung am
tai chAn T2EX thi ciing nap lai gia tri cho TH2, TL2 va dat cG EXF2 1én 1.

- Ché d0 tu dbng nap lai ciing cho phép thuc hi€én dém 1én hay
xubng (di€u khi€n bang bit DCEN trong thanh ghi T2MOD). Khi DCEN
dugc dat 1én 1 va chan T2EX & mUc cao thi timer 2 s d€m 1én; con néu
T2EX & mUc thap thi timer 2 d&m xudng.

- Khi dé€m 1én, timer tran tai gia tri d&m OFFFFh. Khi tran, c0 TF2
dugc dat 1én mUc 1 va gia tri trong cap thanh ghi RCAP2H, RCAP2L
chuyé&n viao cip thanh ghi TH2, TL2.

- Khi dém xuOng, timer tran khi gid tri trong cap thanh ghi TH2, TL2
bang gi4 tri trong cdp thanh ghi RCAP2H, RCAP2L. Khi tran, cO TF2 dugc
dat 1én 1 va gid tri OFFFFh duQc nap vao cap thanh ghi TH2, TL2.

- Trong ché d0 nay, khi timer tran, gid tri trong cG EXF2 s& chuyén
mUc va khong tao ngat (c6 thé dung thém EXF2 d€ tao gi4 tri d€m 17 bit).

=

)
Pariph X
clock —1L8_F——¢ ~
; J 1 |~
.
TON

{DOWN COUNTING RELOAD VALUE)

FFh || FFh T2EX:
(Bbit)|[ (abit U 1=UP
2=DOWN

TOGGLE T2CONreg
L&

T2 | TH2 [ [Tr TIMER 2

o) | (Bhit INTERRUPT
TaCCNreg

LAY

Hdﬂlpzﬂﬁcnszl-l

(ebi) || (0]

Hinh 4.4. Ché d0 tu dbng 1ap lai
7.4. Ché dé tao xung clock.
- Trong ché dd nay, timer tao ra mOt xung clock c¢é chu ky bén phan
(duty cycle) 50%. Khi timer tran, ni dung cUa thanh ghi CAP2H, RCAP2L
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dugc nap vao cap thanh ghi TH2, TL2 va timer ti€p tuc d€m. Tan sO xung
clock tai chian T2 dugc xac dinh theo cong thUc sau:

‘e facXx2"
_.-' .I -,l ;'H..
3 g5536 - REAP2H
L RCAPIL )

- X2: bit nam trong thanh ghi CKCON. Trong ché dd X2: fosc = fnach
anh'nguqgc 1ai thi fosc = fpach anh/2.
- DE€ timer 2 hoat ddng & ché d0 tao xung clock, can thuc hién cic
budc sau:
+ Dat bit T20E trong thanh ghi T2MOD = 1.
+ Xod bit C/ T 2 trong thanh ghi T2CON = 0 (do ché d0 nay khong
cho phép d€m bang dao dOng ngoai ma chi d€m bang dao dOng ndi).
+ Xdc dinh gid tri cUa cdp thanh ghi RCAP2H va RCAP2L theo tan
sO xung clock can tao.
+ Khdi dOng gia tri cho cap thanh ghi TH2, TL2 (c6 th€ khong can
thiét tuy theo Ung dung).
+ Dat bit TR2 trong thanh ghi T2CON = 1 d€ cho phép timer chay.
+ Dat bit TR2 trong thanh ghi T2CON = 1 d€ cho phép timer chay.

FCLK PERIPH |75
TeCON Tz [ H2
(&-bit) | (8-bit) |
OVER-
FLOW
RCAPZL|[RCAPZH
(8-bit) || (8-bit)
Toggle
" | 9 |
L 1o D
]
T2MOD
T2EX i [~ T TIMER &
0 & L . “”f INTERRUPT
EXEN2 A

T2CON
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Hinh 4.5. Ché d0 tao xung clock

7.5 Ché dé tao t6c dé baud.
Khi céc bit TCLK va RCLK trong thanh ghi T2CON dugc dat 1én mUc

1, timer 2 s€ ding d€ tao tOc d6 baud cho cOng ndi ti€p. Ché dd nay cling
hoat dOng nhu timer 0 va timer 1 (giOng nhu cOng noi ti€p).
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CAC BAI TAP MO RONG, NANG CAO VA GIAI QUYET VAN DE
Bai 1: Gia sU thanh ghi A chu4 gia'tri %AH. Gia'tri cua A se’bing bao nhiéu
sau khi 1énh XRL A, #0FFH duQc thuc hién?

Gai y! AOH
Bai 2: Néi PSW chua gia'tri 0OCOH va'A chua gia'tri SOH, sau khi Iénh RLC
A thuc hién thanh chua se’co gia’tri la'bao nhiéu?
Gai y! A1H
Bai 3: Gia sUr 8051 hoat dOng v&i thanh anh 12 MHz, vié€t doan chuong
trinh tao ra xung vudng83.3 kHz trén cOng P1.7.
GaQiy:
Can sU dung timer tao ra khoang thoi gian tré’bing %2 chu ky 'xung vudng, sau
do’lat trang thai ngora P1.7 sau moi 1an goi tré”
Bai 4: Vi€t chuong trinh tao ra xung tdc ddng mUc cao trong 4 psec trén
cOng P1.7 sau mOi 200 psec.
Gaiy!

Can tao ra hai chudng trinh tré"4usec va 200usec, cU’bat trang thai
P1.7 1&n sau 4psec lai xoa vé 200usec.
Bai 5: Viét cdc doan chuong trinh thuc hién cic ham logic nhu trén hinh
Ve sau:

P1.0
Pl.1

P1.4 .2
g B PLLT Pl3
PL.6 Pl.4

P15
Pl.6
P1.7

a) b)
Gaiy! DPoan chuong trinh thuc hién trén cdc ham logic sau:
Thuc hién ca¢ 1énh OR va'NOT cho hinh a vaNAND r6i NOT cho hinh b.
Bai 6: X4c dinh gi4 tri cUa thanh ch(ra sau khi céc 1€nh sau dugc thuc hién:
MOV A #7FH
MOV 50H,#29H
MOV RO,#50H
XCHD A,@RO0O
Goi y? Gié tri cUa thanh ch(ra: A=29H
Bai 7: Viéf chuong trinh phaf xung vudng 12KHz & ngo'ra P1.2 sU dung
TimerO.

DD— P2.7
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G0i y’ Chuong trinh sU dung timer O ché’dd dinh thoi cho phep tU'bén trong
tao ra khoang thoi gian tré&"biang V2 chu ky 'xung vudng 12KHz, 14t trang thai
P1.2 sau moi 1an goi chuOng trinh tré”
Bai 8: Neéu cac kiéu dinh dia chi thanh ghi?
G0i y? Trinh bay chu¢ ning va'giai thich 8 kiéu dinh dia chi nhu sau:

- Kiéu dinh dia chi dung thanh ghi.

- Kiéu dinh dia chi truc ti€p

- Kiéu dinh dia chi gi4n ti€p.

- Kiéu dinh dia chi tlc thoi.

- Kiéu dinh dia chi tuong d6i.

- Kiéu dinh dia chi tuyét doi.

- Kiéu dinh dia chi dai.

- Kiéu dinh dja chi chi s0.
Chu’y’ Moi kiéu dinh dia chi thanh ghi phai co mot vi'du.
Bai 9: Trinh bay cac nhom Ilénh duQc dung trong ngdébn ngu™ lap
trinh(amsemly)?
Goiy!

Tuy thuOc vao cdch va chlic ning cla moi 1€nh, c6 th€ chia ra thanh 5

nhém 1énh nhu sau:

- Nhom 1énh s6’hoc

- Nhom 1énh logic

- Nhom 1énh van truyén d{r liéu

- Nhom 1énh Boolean (thao ta¢ bit)

- Nhom 1€nh ré nhanh chuong trinh

Cau triic chung clla mOi 1&nh:
Mai_l1énh Toan_hangl, Toan_hang2, To4dn_hang3

Trong do:
+ M3a_lénh: Tén ggi nh& cho chlc ning cla l1énh. (VD nhu add cho
addition)

+ Toan_hangl, Todn_hang2, Todn_hang3: La cédc todn hang cUa
1énh, tiy thudc vao mOi 1énh sO toan hang c6 thé khong cé, ¢6 1, 2 hodc
3.

Chu’y! M6i nhom 1&énh phai néu tom tif cac 1énh trong nhom va'cach su dung
chung.

% Diéu kién thuc hién bai hoc

+ Vatliéu:

- Vi diéu khién.
- Vi mach s0 cic loai.
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bién tré.
- Tu.
RO le.
Led céc loai.
Mach in, DAy nGi, Chi han.
+ Dung cu, Trang thiét bi:
- S0 dd, IC ho 8051.
- Panel chian cam nho.
- Tai liéu hudng dan st dung ho 8051.
- Panel chan cdm cdc linh kién dién t& IC CMOS — TTL.
- SO d6 mach.
- IC ho 8051 - CMOS, TTL — 555.
- Led 7 doan.
- SO d0- céc bai tap Ung dung trén kit thuc hanh.
- Phan mém chuong trinh Assembler.
- Kit thuc hanh va iC ho TTL — CMOS.
- Dung cuU thdo, rap vi mach.
- Kit thuc tap va md hinh kém theo.
Yéu cau vé danh gia két qua hoc tap:
NOi dung:
+ Vé kién thuc:
- Phan biét dugc céc kiu dinh dia chi va d{r liéu.
- Trinh bay dugc ddc tinh va cong dung cUa tUng 1é€nh trong 8051.
- Xdc dinh dugc d0 16n va thdi gian thuc hién chuong trinh.
+ V& kY niing:
- Lap rdp cdc mach Ung dung tUng phan do gido vién dé ra.
- Thuc hién viét cdc chuong trinh theo yéu cau cho trlfoc
+ Théi d6: Ddnh gia phong cach, thdi d6 hoc tap
Phuong phap:
+ V& ki€n thlc: Pugc ddnh gid bang hinh thiic ki€m tra vi€t, trdc nghiém
+ V@ kY ning: Panh gid kY ning thuc hanh M6i sinh vién, hodc mOi nhém
hoc vién thuc hién cong viéc theo yéu cau cUa gido vién.Tiéu chi ddnh gid

theo cdc nbi dung:
- DO chinh xdc cla cong viéc
- Tinh thdm my cUa mach dién
- D0 an toan trén mach dién
- Thoi gian thuc hi€én cong viéc
- PO chinh x4c theo yéu cau kY thuat
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+ Thai d6: Ti mi, can than, chinh x4c.
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BAI 5
CONG NOI TIEP (SERIAL PORT)
Ma bai: MDP24-05

Gibi thiéu:

D& truyén thong vGi mdy tinh, hodc v&i mot vi di€u khién khic,
trong k€&t nOi nay dit liéu dugc chuyén 1 bit trong mOt don vi thoi gian.
Truy€n thong n0i ti€p chi yéu cau mOt dudng diy cho d{r 1iéu, duGng th(r
hai cho n0i dat va c6 thé 1a dudng th( ba cho xung dong hO d€ dOng bd.
DPOng bl va khong dong b0 1a hai phuong thlc khic nhau trong viéc truyén
d(r liéu. Trong truyén dong bQ thi b truyén va bd thu dugc ddng bd héa
qua mOt dong hO bén ngoai, trong khi v&i truyén khong dong b0 thi b
truy€n va b0 thu dugc ddng b0 héa bGi moOt tin hi€u ddc biét trén bd
truy€n trung gian.

Muc tiéu cUa bai:

- Trinh bay dugc cadu tao va cic ché dd lam viéc cla cOng truyén
thong noi ti€p theo ndi dung di hoc.

- Thuc hién cBng truyén thong ndi ti€p ding yéu cau k¥ thuat.

- Thuc hién thu phéat d{F liéu ndi ti€p bang 8051 dat yéu cdu kY
thuat.

Noi dung chinh:
1.MO dau.

Muc tiéu: Trinh bay dugc cdu tao va cidc ché d0 lam viéc cla cOng
truy€n thong noOi tiép.

COng nOi ti€p trong 8051 chl yéu dudgc dung trong cdc Ung dung
c6 yéu cau truyén thdng v&i mdy tinh, hodc v&i mot vi di€u khi€n khic.
Lién quan dén cOng nbi ti€p chU y€u cé 2 thanh ghi: SCON va SBUF.
Ngoai ra, mOt thanh ghi khac 1a thanh ghi PCON (khong ddnh dia chi bit)
c6 bit 7 tén 1a SMOD quy dinh t&c d0 truyén cUa cOng n0i ti€p c6 gap
doi 1én (SMOD = 1) hay khong (SMOD = 0). Dt li€u dugc truy€n nhan
nOi ti€p thong qua hai chan cGng P3.0(RxD) va P3.1(TxD).

- Port ndi ti€p hoat dOng song cdng (full duplex), nghia la c6 kha
ning thu va phit dOng thoi.

- SU dung 2 thanh ghi chUc nidng dac biét SBUF (dia chi byte 1a
99H) va SCON (dia chi byte 12 98H) d€ truy xuat port n0i ti€p).

- Viéc ghi 1én SBUF sé& nap di liéu d€ phat, va viéc doc SBUF
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s€ truy xudt d{t liéu da nhan dugc thuc ra c6 2 SBUF riéng ré.

- SCON chUra céc bit trang thdi va di€u khi€n, thanh nay dugc
dinh dia chi bit.

- Tan sO hoat dOng cUa port nOi ti€p hay con g0i 1a tOc d0 baud
(baud rate) c6 th€ cO dinh hodc thay dGi.

- Cdng nodi tiép trong 8051 co’kha ning hoat ddng & ché’dd dong bd
va'baf dong bd dung 2 chan TxD (P3.1) va'RxD (P3.0). Chu¢ ning cua
port ndi tiép la'thuc hién chuyén ddi song song sang ndi tiép doi voi du”
lidu xuaf, va'chuyén ddi ndi tiép sang song song doi voi du’liéu nhap.

- Khi hoat dong & ché” dd truyén/nhian baf dong bd (UART —
Universal Asynchronous Receiver / Transmiter), cong ndi tiép co’3 ché’
dd song cong (1, 2 va'3). Qua’trinh doc/ghi cdng noi tiép dung thanh ghi
SBUF(Serial Buffer), thu'c chat 1la’2 thanh ghi kha¢ nhau: mdt thanh ghi
truyén va mot thanh ghi nhéan.

- 8051 c6 1 cOng UART lam viéc @ chudn TTL, mdc dinh sau khi
khdi dOng tat ciac cOng cla 8051 déu lam viéc & ché dd vao ra sO, vi
thé dé€ c6 thé s dung UART can phdi cau hinh cho c¢Ong nay lam viéc
thdng qua céc thanh ghi di€u khi€n va ghép n0i tuong thich v4i chudn
RS232 (hinh 5.1)
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D [P3.) RYD (P3.0)
ck dk W
i SBUF al Shift register
(Wite only) | Q 0
Baud rte i Baud rate SBUF
clock clock Read onl
ronsmif receive] ;

8051 Internal Bus

Hinh 5.1. Ghép n6i RS232 vdi 8051
- Hai thanh ghi chlc ning dac biét phuc vu cho truyén d{r liéu 1a
thanh ghi dém SBUF va thanh ghi di€u khi€n SCON. Thanh ghi dém SBUF
nam G dia chi 99H c6 2 chifc ning: n€u vi di€u khi€n ghi d{ liéu 1én thanh
ghi sbuf thi d{t 1iéu dé s& dugc truyén di, n€u hé thOng khic géi dit 1iéu
dén thi s& dugc Iuu vao thanh ghi dém sbuf (hinh 5.2)
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VCC

\50
TR vchJ
0 oo
M2 P04
M3 mal
M pa
M P4
17 CHIR
M1 sl
RESET 1l
P B
(P31 ALE [
M2 PN
P HI
P mH
s P

MAX3232 n il
P n3
T 0862 GH|
Ve Ve | L
' ] | u Io UH fmm )
RESET
- 5666661 T T =g 8081
OFs00008 |0

Ve ) 6N =

ON2

Hinh 5.2. SO d6 cla khoi truyén d{t li€u n0i ti€p.

- Thanh ghi di€u khi€n truyén d{r li€u SCON nam & dia chi 98H la
thanh ghi cho phép truy sudt bit bao gdm cdc bit trang thdi va céc bit di€u
khi€n. Ci4c bit di€u khi€n dung d€ thi€t 1ap nhi€u ki€u hoat dOng truyén
d(r liéu khéac nhau, con céc bit trang thai cho bi€t thdi di€m két thic khi
truy€n xong moOt ki tU hodc nhdn xong mOt ki tU. Cac bit trang théi c6 thé
dudc kiém tra trong chuong trinh hodc c6 thé 1ap trinh d€ sinh ra ngat.

- Tan sO hoat dOng cUa truyén d{ 1iéu ndi ti€p con goi tOc dO
BAUD (s0 lugng bit dit liéu dugc truyén di trong mOt gidy) c6 thé hoat
dOng cO dinh (s& dung dao dOng trén chip) hodc c6 th€ thay dGi. Khi can
tOc dd Baud thay d0i thi phdi st dung Timer 1 d€ tao tOc dO baud.

2. Thanh ghi diéu khién.
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Muc tiéu: Hi€u chlc ning cla céc thanh ghi.
2.1. Thanh ghi SCON (Serial port controller).
NOi dung thanh ghi SCON

FE/SMO| SM1|SM2| REN| TB8| RB8| TI | RI
Bit Ky  |Dia chi M6 ta
hi€u
SCON. | FE Framing Error — ki€m tra 10i khung
Pugc dat 1én 1 khi phét hién 16i tai bit stop va
7 phdi x6a bang phan mém. Bit FE chi truy xuat
SMO Serial port Mode bit 0 — Xac dinh ch& d0 cho cOng
n0i ti€p
SCON. [SM1 |9Eh Serial port Mode bit 1
6

SMO | SM1 Mb ta T6c d0 baud
0 0 Thanh ghi dich f /12
0SC
0 1 UART 8 bit Thay d6i
1 0 UART 9bit | f__ /32 hay
0SC

f /64
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1 1 UART 9 bit Thay d6i

SCON.|SM2 |9Dh Serial port Mode bit 2 — Ché d0 da xU ly
5 = 0: binh thudng
SCON.|REN | 9Ch Reception Enable bit — Cho phép thu
4 =0: cdm thu
SCON. | TBS 9Bh Transmitter Bit — Bit truyén th(* 9 trong ché dd 2
3 va 3.
SCON.|RB8 |9Ah |Receiver Bit — Bit nhan th(r 9 trong ché d6 2 va
2 3. Trong ch€ d6 1, néu SM2 = 0 thi RBS = stop
SCON. | TI 9%h Transmit Interrupt flag — CO ngat phat
1 Pugc dat bang 1 khi két thiic qu4 trinh truyén va
SCON. | RI 9%h Receive Interrupt flag — CG ngat thu
0 Pugc dat bang 1 khi nhdn xong di liéu va x6a

Gid tri khi reset: 00h, cho phep dinh dia chi bit
2.2. Thanh ghi BDRCON (Baud Rate Control Register).

Bang 5.1. NOi dung thanh ghi BDRCON

|-[-[-BRRITBCK|/RBC [SPD|SRC]

Bit| Ky
hi€u

Mo ta
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4 |BRR Baud Rate Run control bit — Cho phép hoat ddng

= 0: cam b0 tao tOc d0 baud nli (internal baud rate
generator) hoat dOng.

—1: cho nh&n hA tan tA~ AA hand nAi (intarnal hand rata
3 | TBCK Transmission Baud rate generator selection bit for UART
— Chon b0 tao t6c d6 baud truyén 12 b0 tao tOc d0 nOi
(= 1) hay bang timer (= 0)

2 |RBCK Reception Baud rate generator selection bit for UART —
Chon b0 tao tOc d0 baud nhan 12 b0 tao tdc dO ndi (=
1) hay béng timer (= 0)

1 |SPD Baud Rate Speed control bit for UART — Chon tOc d0
baud 13 nhanh (= 1) hay cham (= 0)

0 |SRC Baud Rate Source select bit in Mode O for UART — ChOn
tOc d0 baud trong ch€é d0 0 tU dao dOng thach anh (= 0)
hay tU b0 tao tOc dd baud n0i (= 1)

Gi4 tri khi reset: 00h, khdng cho phép dinh dia chi bit
- Ngoai ra concé cic thanh ghi SBUF (Serial Buffer), BRL (Baud
Rate Reload), SADEN (Slave Address Mark), SADDR (Slave Address).
% LUu ¥ rang cdc thanh ghi BDRCON, BRL, SADEN va SADDR
chi c6 trong cdc phién ban m&i cla MCS-51.
3. Ché'do lam viéc.
Muc tiéu: Hi€u cac ché d0 lam viéc cla cOng n0i ti€p.
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Port nOi ti€p cua 8051 co'4 ché d0 hoat dong, cac ché’dd dudgc chon
bang cach ghi 1 hodc 0 cho cac bit SMO va'SMI1 trong thanh ghi SCON.
Tru@c khi truyén d{ 1iéu thi thanh ghi SCON phdi dugc khdi tao ding
ki€u. Ba trong s ca¢ ché’do hoat dong cho phep truyéh khong dong bd
(asynchronous), trong do mdi ky 'ty duQc thu hodc dugc phat se”cung vOi
mot bit start va'mdt bit stop tao thanh mot khung (frame).

Vi du: d€ khdi tao truyén d(r li€u ki€u 1 thi 2 bit: SMO SM1 = 01, bit cho
phép thu: REN =1, va cO ngat truyén TI = 1 d€ san sang truy€n, ta ding
1énh sau :

MOV SCON, #01010010b.

Truyén d{t liéu nbi ti€p clla MCS51 ¢6 4 ki€u hoat dOng tuy thulc

theo 4 trang thai cUa 2 bit SM0, SM1 dugc liét ké nhu sau:
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SMO | SM1| Ché d6 Mo ta T6c d6 baud

0 0 0 Thanh ghi dich | C6 dinh ( tan sO dao dOng/12)

0 1 1 |UART 8bit | Thay d&i ( thi€t 1ap bdi b0 dinh
thoi )

1 0 2 |UARTO9bit | CO dinh (tan s dao ddng/12 hodc
/64)

1 1 3 |UARTO9bit | Thay dGi ( thi€t 1ap bdi b dinh
thoi )

Thanh ghi scon sé thi€t 1ap céc ki€u hoat dOng truyén dit liéu khac

nhau cho MCS51. Cdu tric cUa thanh ghi Scon nhu sau (bang 5.2):
SMO SM1 SM2 REN TBS RB8 TI RI

Bit Ky Pia M5 ta hoat dOng
hiéu chi

7 SMO 9FH | Bit chon ki€u truyén n0i ti€p: bit th( 0.
6 SM1 9EH | Bit chon ki€u truyén n0i ti€p: bit th(¥ 1.
5 SM2 9DH | Bit cho phép truyén két ndi nhi€u vi x(r
ly & mode 2 va 3; RI sé& khong tich cuc
néu bit thr 9 di thu vao 14 0.

4 REN 9CH Bit cho phép nhan ki tu, REN = 1 sé& cho
phép nhan ki tu.

3 TBS 9BH | Dung d€ luu bit th& 9 d€ truy€én di khi
hoat ddng 3 mode 2 va 3, TB8 bang 0
hay 13 do ngudi 1ap trinh thiét 1ap.

2 RBS 9AH | Dung d€ luu bit 9 nhan v€ khi hoat
dOng G mode 2 va 3.
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1 TI 99H | CO bdo hiéu nay 1én mUc 1 khi truyén
xong 1 ki tu' va x6a b&i ngudi 1ap trinh
d€ san sang truyén ki tu ti€p theo.
0 RI 98H | CO bdo hi€u nay 1én mUc 1 khi nhan
xong 1 ki tU va x6a bGi ngudi 1ap trinh
dé€ san sang nhan ki tu dit liéu ti€p
theo.

Bdng 5.2. Céc bit trong thanh ghi di€éu khién truyén dif liéu.
3.1. Thanh ghi dich 8 bit (ché doé 0).

DE dinh cau hinh cho truyén dt li€u n0i ti€p & ki€u 0 thi 2 bit SM1
SMO = 00. D{r liéu n6i ti€p nhan vao va dit liéu truyén di d€u thdng qua
chan RxD, con chan TxD thi ding d€ dich chuyén xung clock. 8 bit d{F liéu
d€ truyén di hodc nhén vé thi ludn bat dau vdi bit ¢6 trong s6 nhd nhat
LSB. TOc d6 Baud dudc thiét 1ap ¢ dinh & tn s& bang 1 tan s6 dao
dOng thach anh trén Chip.

" Khi thuc hién 1énh ghi d{t liéu 1én thanh ghi sbuf thi qud trinh
truy€n dit liéu bat dau. D liéu dudc dich ra ngoai théng qua chin RxD
cuing vGi cdc xung nhip ciing duoc gdi ra ngoai thdng qua chan TxD. MOi bit
truy€n di chi c6 xudt hién trén chan RxD trong khodng thOi gian mOt chu ky
mdy. Trong khodng thOi gian cla moOi chu ky mdy, tin hi€u xung clock
xuOng mUc thap tai thdi di€m S3P1 va 1én mlc cao tai thOi di€m S6P1
trong gidn d6 thOi gian hinh 5.3.
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< One machine cycle >
Sl 52 83 54 85 S6
Pl I P2 | PI I P2 | pI I P2 | PI ] P2 | PI l P2 | Pl l P2
i i i I
| - I
| |
ALE, i |
e i
| |
Dataout 1 X Valid data bit ><:

: <—S3P] N e
Shift CLOCK : :
1+ : I
WRITE (I EC _ s

w0 SBUF i Expunded yview SR

Data out L ] N 0YinsDEl X 108 ke Dby K DEs X BT X

(RXD)
" ALY S S LA e T R, T LY T R S .

Hinh 5.3. Gidn d0 thi gian.
Bi€u d0 thoi gian cUa d{r liéu ndi ti€p truyén vio vi di€u khién G

kiu 0 nhu sau ( hinh 5.4):
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}4 - One maching cycle

ALE
e Y e, Y g
Data out \-Drg/ i @ m Dd \E:-/ \Prh/ \:?
(RXD) | [ [ [ [ [ i |
l —
shi 70N PR O e o e o S N * |
CLOCK
(TXD)

Hinh 5.4. Bi€u d0 thoi gian truyén d{f li€u mod 0

Qua trinh nhan dugc khéi dOng khi bit cho phép nhan REN = 1 va cO
nhén RI = 0. Nguyén tac chung 13 khdi tao bit REN = 1 ¢ ddu chuong trinh
dé khdi dOng truyén d{ liéu, va x6a bit RI d€ san sang nhan df liéu vao.
Khi bit RI bj x6a, cic xung clock s€& xudt ra bén ngoai thong qua chan TxD,
bat dau chu ky mdy k€ ti€p thi d{r liéu tUr bén ngoai sé dugc dich vio bén

trong—th(f\ﬂ%tq%ghcﬁf}n%%)u th€ st dung mode 0 1a ding d€ md rOng thém sO
lugng ngd ra cho MCS51 vGi cdch thUc thuc hién nhu sau: mOt thanh ghi
dich tUr n6i ti€p thanh song song dugc nOi dén cic dudng TxD va RxD cla
MCS51 d€ md rOng thém 8 dudng ra nhU hinh 5.5. Néu dung thém nhi€u
thanh ghi dich mac n0i ti€p vao thanh ghi dich dau tién s&é md rOng dugc
nhi€u ngd ra.

Extra Output

NI

X (23.1) | 3] Clock

Shift Register
RXIY (#3.0) }———»] iiata

Hinh 5.5 MOt Ung dung ki€u 0 d€ ting thém ngd ra bang thanh ghi dich.
3.2. Ché d6é UART 8 bit c6 téc dé baud thay d6i ( ché dé 1).
- Trong mode nay, truyén d{ li€u ndi ti€p hoat ddng bat ddng bO
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UART 8 bit c6 tOc dd Baud thay d0i dugc. UART la bd thu va phat dir
liéu nbi ti€p v6i moi ky tu dr 1iéu ludn bat ddu bang 1 bit Start (G mUrc 0)
va két thiic bang 1 bit Stop (G mUc 1), bit parity doi khi dugc ghép vao
gi(ra bit A0 1i€u sau cuing va bit Stop.

- Trong kiu nay, 10 bit d{t liéu sé& phét di & chan TxD va n€u nhan
thi s€ nhan & chan RxD. 10 bit d6 bao gﬁm: 1 bit start, 8 bit data (LSB la
bit dau tién), va 1 bit stop. POi v&i hoat dOng nhan dit li€u thi bit Stop
dudgc dua vao bit RB8 trong thanh ghi SCON.

- Trong MCS51, tOc d0 Baud dugc thi€t 1ap bdi tdc dO tran cla

Timer T1. P6i v&i ho 52 ¢6 3 timer thi tOc d0 baud c6 thé thi€t 1ap bdi tOc
dO tran cUa timer T1 hodc timer T2 hodc cd 2 timer T1 va T2: mOt timer
cho mdy phat va 1 timer cho mdy thu.
NguOn cung cdp xung clock d€ dong b0 cic thanh ghi truyén d{f 1iéu noi
ti€p hoat dOng G kiéu 1, 2, 3 dugc thi€t 1ap bdi b0 d€m 16 nhu hinh 5.6,
ngd ra cla b0 dém 1a xung clock tao tOc d0 baud. Xung ngd vao cla bd
dém c6 th€ 1ap trinh bang phdn mém.

16 X baud rate —»I = 12 I

Baud rate clock |

Serial port shift register

Hinh 5.6. Cung cap xung cho truy€n d{f li€u noi tiép.

- Khi c6 mOt 1&nh ghi d{t li€u 1én thanh ghi sbuf thi qu4 trinh truyén
ditliéu bat dau nhung né chua truyén ma chd cho dén khi bd chia 16 (cung
cap tOc d0 Baud cho truyén dit liéu ndi ti€p) bi tran. DI li€u dugc xudt ra
trén chan TxD bat dau vdi bit start theo sau 1a 8 bit data va sau ciing 12 bit
stop. C4c cO phat TI dugc nang 1én mUc 1 cing lic v&i thoi di€m xudt hién
bit Stop trén chan TxD nhu' hinh 5.7.

- Qud trinh nhan d{ liéu dugc khdi dOng khi c6 su chuyén doi tUr
mUc 1 sang mUc 0 & ngd vao RxD. BO dém 4 bit dugc reset ngay 1ap tlc
dé€ sap x€p bit d{f liéu dang dén tU ngd vao RxD. MOi bit d{f liéu dén dugc
18y mau & trang thdi d€m th(r 8 trong mOt chu ky 16 trang thai clla b0 dém
4 bit.

- Khi c6 su chuy€n trang thai tU 1 xubng 0 & ngd vio RxD cla b0
thu thi trang thai 0 nay phai tdn tai trong 8 trang thdi lién tuc clia bd dém 4
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bit. N€u trudng hop nay khong ding thi b0 thu xem nhu bi tic dOng bdi tin
hiéu nhi€u. BO thu sé reset va trd vé trang thdi nghi va chO sy chuyén
Start

trang thdi ti€p theo.
% i o
Baud rate
it

o\ /D{J'XD!IXD2XD3XD~1XI)SXD6XD?/

T o
SCON 1 *"]

Transmit intermup!
(ready for more datg)
Hinh 5.7. CQ béo phat xong d{r liéu TI.
Gid sU vi€c ki€m tra bit Start 13 hop 1€ thi bit Start s& dugc bd qua va 8 bit
data dugc nhan vao thanh ghi dich noi ti€p.

- Khi tat cd 8 bit dugc ghi vao thanh ghi dich thi 3 cong viéc sau sé

dudgc thuc hién ti€p theo:
Bit th( 9 (bit Stop) dugc dich vao bit RB§ trong SCON.
8 bit data dugc nap vao thanh ghi SBUF.
CO ngat nhan RI =1.
Tuy nhién, 3 cdng viéc trén chi xdy ra n€u hai di€u ki€n sau tn tai:
RI=0.
SM2 = 1 va bit Stop nhan dugc = 1 hoac SM2 = 0.
3.3. Ch€ db 2: UART 9 bit v6i téc dé Baud c6 dinh.
Khi SM1 SMO = 10 thi truyén d{t li€u hoat d0ng & ki€u 2 c6 tOc dd
Baud c® dinh. Khi phét thiTruyén / nhan 11 bit: 1 bit start, 8 bit d{ liéu,
bit th(r 9 va 1 bit stop. Khi truy@n, bit 9 1 bit TBS va khi nhan, bit 9 12 bit
RBS trong thanh ghi SCON. TOc d6 baud c6 dinh 1a 1/32 hay 1/64 tan sO
dao dOng trén Chip.
3.4. Ché d6 3: UART 9 bit v6i t5c d6 Baud thay d6i.

- Khi SM1 SMO = 11 thi truyén d{F 1iéu hoat dOng & ki€u 3 1a ki€u
UART 9 bit c6 tOc d6 Baud thay d6i. Ki€u 3 tuong tu ki€u 2 ngoai trlr tOc
d0 Baud dugc 1ap trinh va dugc cung cdp bdi Timer.

- Cé4c ki€u 1, ki€u 2 va ki€u 3 rat gidng nhau, nhitng di€m khic
nhau 12 G tdc d0 Baud (ki€u 2 c06 dinh, ki€u 1 va ki€u 3 thay d6i) va sO bit
dit Tiéu (kidu 1 ¢6 8 bit, ki€u 2 va kidu 3 ¢6 9 bit data).

- Trong 4 ché d0 trén, thuOng s dung ch& d6 1 hay 3 d€ truyén dit

Stop
hit
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liéu. Trong truOng hgp truyén d{ liéu gilta cic vi di€u khi€n AT89CS51
vGi nhau, c6 th€ diing ch€ d0 2. Ngoai ra, cOng ndi ti€p con cé cdc ché dod
ning cao: ki€m tra 16i khung va nhén dang dia chi tu dOng.
4. Kh@i tao va truy xuat thanh ghi PORT néi ti€p.
Muc tiéu: Biét cach khdi tao va truy€n nhan d{ liéu cla port n0i tiép.
4.1. Bit diéu khién cho phép nh@n dirliéu (Receive Enable).

DE cho phép thu d{T liéu thi chudng trinh phai lam cho bit REN = 1 va
diéu nay dugc thuc hién & dau chuong trinh.

Ta c6 thé khdi tao cho phép truyén dir 1iéu bang 1énh :

Setb ren hoac MOV SCON, # Xxx1xxxxb
4.2. Bit dirliéu thir 9.

- Bit dir liéu th(r 9 dugc phit trong ki€u 2 va ki€u 3 phdi dugc nap
vao bit TB8 bang phan mém c6 nghia 1a ngudi 1ap trinh phdi thuc hién
cong vi€c nay trudc khi truyén d{tli€u di, con bit d{t 1iéu th(t 9 cla d{r liéu
thu dugc thi tu ddng dat vao trong bit RBS.

- Phan mém c6 th€ hodc khdng doi hdi bit d{t liéu th(r 9 tham gia vao
qud trinh truy€n d{ liéu tuy thulc vao ddc tinh cla céc thi€t bi ndi ti€p két
nOi vGi nhau thi€t 1ap ra qui dinh. Bit d(r li€u th( 9 déng 1 vai tri quan trong
trong truy€n thdng nhi€u vi x(r 1y.

4.3. Thém vao bit chan 18 Parity

- Bit th( 9 thudng dudc dung 12 bit kiém tra chdn 1&. O mdi chu ky
mady, bit P trong thanh ghi trang thai PSW bang 1 hay bang 0 tiiy thudc vao
qué trinh ki€m tra chan 8 bit d(t li€u ch(fa trong thanh ghi A.

Vi du 49: N&u hé thOng truy€n d{t liéu yéu cau 8 bit data cOng thém 1
bit ki€m tra chan, thi c4c 1énh sau day s€ phat 8 bit trong thanh ghi A cOng
v0i bit ki€m tra chan dugc cOng vao bit thr 9.

MOV C,P :chuy€n cO chan 1€ P sang c¢O C

MOV TBS8,C :chuy€n c0 C sang bit TBS d€ chudn bj truyén di

MOV SBUF,A  ;truyén d(t1iéu 8 bit trong A va bit th(r 9 trong TBS

di.
Néu ki€m tra 18 dugc yéu cau thi cdc 1énh trén duoc stra lai la:
MOV C,P :chuy€n cO chan 1€ P sang c¢O C
CPL C :nghich ddo chan thanh 1&
MOV TBS8,C :chuy€n c0 C sang bit TBS d€ chudn bj truyén di

MOV SBUF,A  ;truyén d(t1iéu 8 bit trong A va bit th(r 9 trong TBS

di
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- Trong ki€u 1 ta van c6 thé s dung bit ki€m tra chan 1€ nhu sau: 8
bit data dugc phat trong ki€u 1 c6 th€ bao gbm 7 bit d{t li€u, va 1 bit ki€m
tra chan 1&. D& phat mOt ma ASCII 7 bit vGi 1 bit ki€m tra chan vao 8 bit,
céc 1énh sau diy dugc dung:

MOV C,P ; Dua Parity chan vao C

MOV ACC.7,C ;Pua Parity chan vao bit MSB cla A

MOV SBUF, A ; GUi bit data ciing bit Parity chan
4.4. Cdc cO ngat.

- CO ngat nhén RI va phét TI trong thanh ghi SCON déng mot vai tri
quan trong trong truy€n d{f liéu clla MCS-51. C4 hai bit déu dudgc set bdi
phan cUng nhung phdi x6a b&i phan mém.

Pién hinh 12 c¢O RI dugc set 3 mUc 1 khi két thic qué trinh nhdn day du 1
ki tu va cho bi€t thanh ghi dém thu di day. Trang théi cla cO RI c6 thé
ki€m tra bang phan mém hodc c6 th€ 1ap trinh d€ sinh ra ngat. Néu muln
nhan mot ky tu tU mOt thi€t bi di dugc két nOi dén Port ndi ti€p, thi
chuong trinh phdi chd cho dén khi ¢cO RI = 1, sau d6 x6a cO RI va doc ky tu
tU thanh ghi SBUF.
Qua4 trinh nay dugc l1ap trinh nhu sau :
WAIT :

JNB RI, WAIT :Kié€m tra RI xem c6 bang 1 hay khong. Chd néu =

CLR RI  :khi cORI =1 thi da nhan xong d{t li€u va x6a cG RI
MOV A, SBUF :doc ky tU nhan dugc tU thanh ghi Sbuf
CO TI 1én mUc 1 cho bi€t da phat xong ky tU va cho bi€t thanh ghi dém

sbuf da rbng. N€u muln g6i 1 ky tu dén mOt thi€t bj da dugc két n6i dén
Port n@i ti€p thi trudc tién phdi ki€m tra xem Port n0i ti€p di san sang
chua. Néu ky tu trudc dang dudgc gdi di, thi phdi chd cho dén khi két thiic
qué trinh gdi. Céc 1énh sau diy dung d€ phat mOt ky tu trong thanh ghi A
ra:

WAIT :
JNB TI WAIT :Ki€m tra TI c¢6 bang 1 hay khong va chG néu
bang 0.
CLR TI :X6a cO ngat thu TI

MOV SBUF,A :G&in0i dung trong thanh ghi A di
Hoac
MOV SBUF,A :g&in0i dung trong thanh ghi A di
WAIT :
JNB TI, WAIT :Ki€m tra TI c¢6 bang 1 hay khong va ch® néu bang
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0.
CLR TI  :X6éacO ngat thu TI
5. Truy@n thong da x0 Iy (Multiprocessor Communications).
Muc tiéu: Hi€u dugc phuong phdp truyén d{ 1iéu gilra Master v&i
nhiéu Slave.

- Ché d6 2 va 3 c¢6 mOt du trii (chudn bi) dac biét cho c6 mbt chirc
ning ddc biét cho vi€c truyén thong da x 1y. O cdc mode 2 va 3, 9 bit di
liéu dugc thu va bit th 9 dugc 1uu vao bit RBS. Truyén dit 1iéu c6 thé 1ap
trinh sao cho khi thu dudc bit Stop thi ngat cUa truyén d{t liéu noi tiép tic
dOng chi khi bit RB8 =1. Cau triic ndy dudc phép bang céch set bit SM2 = 1
trong thanh ghi SCON. Ki€u nay dudgc Ung dung trong mang st dung nhi€u
MCS51 dugc t6 chic theo cdu hinh mdy chU va mdy t& nhu hinh 5.8

32 1/0 lines 321/0 lines

Hinh 5.8. K&t nOi nhi€u vi diéu khién

) (Slave)
Trong cdu hinh k&t ndi & trén thi m6i mOt vi x{ 1y tG éc

mOt dia chi duy nhat do chiing ta qui dinh.
~ Khi b0 x{ 1y chl mudn phat m&/[khtm d{r liéu dén mot trong cic

bl xU 1y t& thi trudc tién \él xu‘ ly chu phdi gdi ra 1 byte dia chi
dé nhan dién bd xU 1y t& muOn két noi.

Byte dia chi dugc phan biét v4i byte dr li€u bdi bit th(r 9: trong
byte dia chi thi bit th(t 9 bang 1 va trong byte d{t liéu thi bit th(t 9 bang 0.

((I‘@c vi u‘ 1y t& sau khi nhan dugc byte dia chi sé ble{S(}UOS vi xUr
ly ch muOn giao ti€p t& nao. Khi cé vi xU 1y t& duogc
phép th1 n6 s& xéa bit SM2 d€ bat dau nhan cac byte dit liéu ti€p theo. Con
cdc vi xUr 1y khong dugc phép thi van gilt nguyén bit SM2=1 d€ khong
nhan cic byte d{ li€u truyén gilra vi x( 1y chl va vi x( 1y t& dang duogc

z

o
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(Master) . 2.
phép. Vi x(r 1y t& sau khi k€t nGi véi vi x&r 1y chl xong thi phai

lam cho bit SM2=1 d€ san sang k&t n6i cho nhiing 1an ti€p theo.

* Sau khi thuc hién xong viéc trao d8i d{f liéu thi vi xU 1y muln truy
xudt mOt vi xU 1y khdc thi phai tao ra mOt dia chi mdi va vi xU ly t& tuong
Ung yGidiachidggups phcp vk hoal fOngLiOpg by vk Wih BAY: a1 n6i
ti€p dé tao lién lac da xUr 1y.

Khi b xU 1y chU (Master) muOn truyén 1 khoi dit 1i€u t&i mOt trong nhiing
b0 xU 1y (Slave) khic, dau tién né gl di 1 byte dia chi d€ x4c dinh dia chi
clla bO xU 1y dich (Slave). MOt byte dia chi khiac v&i mOt byte d{t liéu &
chO: bit th(r 9 bang 1 & byte dia chi va bang 0 & byte dif liéu. VGi SM2=1,
khéng c6 b0 xU 1y (Slave) nao dugc ngdt boi 1 byte d{f 1iéu. Tuy nhién 1
byte dia chi s& ngat tat cad cdc bd x( Iy (Slave) khic, d€ cho mOi bO x{r
ly(slave) khéc c6 thé kiém tra byte nhan dugc va dé xem cé phdi né dang
dugc trd t6i khong. BO xU 1y (slave) nao dugc tro tdi sé xba (clear) bit SM2
cUa né va chudn bi nhan cic byte dit liéu s& dua dén. Cic bd x Iy
(Slave) khdc n€u khong dugc nhac tGi, thi s€ thiét 1ap (set) bit SM2
cUa ching va ti€p tuc hoat ddng cUa minh ma khong can quan tim t&i
d{ 1liéu trén kénh.

6. Tdc dd baud.

Muc tiéu: Biét cach chon tOc d0 truyén d li€u cla Port ndi tiép.

- Truyén d{t liéu ndi ti€p n€u hoat dOng & ki€u 0 va ki€u 2 thi c6
tOc dd truyén c6 dinh. Trong ki€u 0 thi tOc dO truyén bang 112 tan s dao
dOng trén Chip. Néu st dung thach anh 12 MHz thi tdc d6 truyén cUa ki€u
0 Ia IMHz nhu hinh 5.9.

- Trong thanh ghi PCON c¢6 m6t bit SMOD ¢6 chUc ning lam ting gdp
doi tOc d0 baud, mdc nhién sau khi reset hé thOng thi bit SMOD = 0 thi cic
ki€u truyén d{r liéu hoat dOng vGi tdc d6 quy dinh, khi bit SMOD = 1 thi
tOc d0 ting gap doi.

Vi du: Trong ki€u 2, tOc d0 truyén c6 thé ting gap doi tU gid tri mac
dinh 1/64 tan s6 dao dOng trén Chip (SMOD = 0) 1én dén 1/32 tan sO dao
dOng trén Chip (Ung v&i SMOD =1) nhU hinh 5.9.

- Do thanh ghi PCON khong cho phép truy sudt bit nén d€ set bit
SMOD ma khong thay dGi cdc bit khac cUa thanh ghi PCON thi phdi thuc
hién 1énh sau.

Lénh sau day set bit SMOD d€ ting gdp ddi tOc d0 truyén:
OR PCON, #1000 0000b ;bit Smod & vi tri th(r 7
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On-chip : Baud rate
OSC clock

Mode 0 (a

| 64 SMOD=0
On-chip l“‘w-: . Baud rate

0SC 5 clock

Mode 2 (b)

32— SMOD=0

Timer | ¥ o o Baud rate
overflow o clock

Mode 1 & 3 [[:]

Hinh 5.9. Thié€t 1ap tOc d0 Baud.
% Céc tOc d6 Baud trong ki€u 1 va ki€u 3 clla MCS-51 dugc xé4c dinh

bdi tOc d0 tran cla Timer:

+B&i vi Timer hoat ddng & tan sO tuwong dOi cao nén phai chia cho
32 khi bit SMOD = 0 va chia cho 16 n€u SMOD = 1 trudc khi cung cap
xung clock d€ thiét 1ap tOc d0 Baud cho Port n0i ti€p.

+T0Oc d6 Baud G ki€u 1 va 3 cla MCS51 dugc xdc dinh bdi toc dd
tran cUa Timer 1 hodc Timer 2, hodc cd 2 nhu hinh 5.9.

6.1 SUdyng bO qink thof ] lagung clock 10 40 Bauds 114 1a thiét 1ap
timer 1 hoat dOng & ché d0 8bit tu nap lai (ch€ do dinh thdi 2) va dat gid
tri nap thich hgp vao thanh ghi TH1d€ c6 tOc d6 tran ding, tU d6 tao ra tOc
d0 baud. TOc d0 baud = ( TOc d0 tran bd dinh thoi 1) /32
Vi du : Néu t8¢ dd baud 13 9600

& T6c dd tran cla bd dinh théi = 9600%32 = 307200 Hz

< Né&u mach dao dOng 14 11.059 MHz, xung clock clla b0 dinh
thOi = 11.059 M/12 = 921583 Hz,

TOc d0 baud | Tan sO thach anl%i/ &iﬁW%BOHOO =3
9600 11.059 MHz -3(FDH)
2400 11.059 MHz -12(F4H)
1200 11.059 MHz -24(E8H)

Vi du: Vi€t mOt chudi 1&nh d€ khdi dbng port ndi ti€p sao cho port nay
hoat d0ng G ché d0 UART 8 bit v&i tOc d0 baud 9600, st dung bd dinh
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thOi 1 d€ cung cap xung clock tbc d baud. Dao dOng thach anh 1a 11.059
MHz.
MOV SCON,#01010010B
MOV TMOD,#001000000B
MOV THI1# (-3)
SETB TR1
- Ché d06 0: tOc d0 baud cO dinh = 1/12 tan sO thach anh.
- Ché d0 2: tdc d6 baud = 1/32 tan sO thach anh khi SMOD = 1 hay
1/64 khi SMOD = 0 (SMOD: nam trong thanh ghi PCON).
- Ché d0 1 va 3: tOc d0 baud x4c dinh bang tGc d6 tran cla timer 1.
Trong ho 89x52, c6 th€ dung timer 2 d€ tao tbc dO baud controng cic
phién ban mdi, c6 th€ dung bd tao tdc dd ndi (INT_BRG-Internal Baud

Rate Generator). _ . . A N A A2 N
) Viéec x4c dinh nguOn tao tOc dO baud mod ta nhu hinh 5.9

va bang 5.3

s

TCLK |RCLK | TBCETRECK 81%5"%’[‘1%?“ @ bged, .,
0 0 0 0 Timer 1 Timer 1
1 0 0 0 Timer 2 Timer 1
0 1 0 0 Timer 1 Timer 2
1 1 0 0 Timer 2 Timer 2
X 0 1 0 INT_BRG | Timer 1
X 1 1 0 INT BRG | Timer 2
0 X 0 1 Timer 1 INT_BRG
1 X 0 1 Timer 2 INT BRG
X X 1 1 INT_BRG |INT_BRG

6.2. Tao téc d6 baud bang Timer 1.

Khi ding timer 1 d€ tao tOc dd baud, thong thulng can thiét 1ap
timer 1 hoat dOng & ché dd 8 bit tu' nap 1ai va gid tri nap ban dau cla
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ti 1 (ch(ra trong thanh ghi . . n A\
mer 1 (chua 5 5 TH1) phu thuQc vao tOc dO baud can tao theo

cong thUc sau:

2SMOD X FXH
Baud_Rate = -
6(1-SPDIx12x 32 x [256 - (BRL)]
SMOD
(BRL) = 256 - 2 X Fx

6(!-SPD)x12x 32 x Baud_Rate

Pat gia tri cho thanh ghi THI tuy thuOc vao tbc d0 mong muln
theo bang 5.4

Bang 5.4 — Céc gid tri nap thong dung trong truyén thong noi ti€p
Vi du:
Gid sU tan s6 XTAL = 11.0592MHz cho chuong trinh dudi day,
hay phat biéu:
a) ChuOng trinh nay lam gi?
b) Hay tinh toan tan sO dudc Timerl s& dung d€ dat tOc d0 baud?
¢) Hay tim tOc d6 baud truyén d{r liéu.
Giai:
MOV  A,PCON ; Chép nbi dung thanh ghi PCON vao thanh ghi ACC
SETB ACC.7 . D&tD7 =0
MOV  PCON,A ; bat SMOD = 1 d€ ting gap do6i tan sO baud vGi
tan
sO XTAL c0 dinh.
MOV  TMOD, #20H; Chon b6 Timerl, ché d0 2, tu dOng nap lai
MOV  THI, -3 : Chon tOc d6 baud 19200
;(57600/3=19200) vi SMOD =1
MOV  SCON, #50H ; Béng khung d{t 1iéu gbm 8 bit
;d{r liéu, 1 Stop va cho phép RI.

SETB  TRI1 ; Kh&i dOng Timerl

MOV A #B’ . Truyén ky tu' B

A_1:

CLR TI ; Khéi dong TI =0

MOV  SBUF, A ;Truy€n né

H 1:

JNB TLH_I ; ChO & diy cho dén khi bit cuGi dugc gUi di

SIMP A_l ; Ti€p tuc gli “B”
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LOi gidi:

a) Chuong trinh nay truy€n lién tuc ma ASCII cUa ch(t B (& dang nhi phan
la  01000010)

b) V@i tan s6 XTAL = 11.0592MHz va SMOD = 1 trong chuOng trinh trén ta
c6: 11.0592MHz/12 = 921.6kHz la tan sO chu trinh mdy, 921.6kHz/16 =
57.6kHz 1a tan s6 dugc Timerl s dung dé dat tbc do baud

¢) 57.6kHz/3 = 19.200 12 t6c db cAn tim

Vi du 2:

Tim gid tri THI (& dang thdp phan va hex) d€ dat tbc dd baud cho cic
truOng hQp sau:

a) 9600 b) 4800 néu SMOD = 1 va tan s6 XTAL = 11.0592MHz

11 05920 SHOD=1
) z
28300Hz e00Hz

XTAL 31—
oscillator . 12 20800Hz 4 o

921.EH2 s 32 3 baud

SMOD = 0
LOi gidi:

Vi tan s6 XTAL = 11.0592MHz va SMOD = 1 ta c6 tan sO cap cho Timerl
la 57.6kHz.
a) 57.600/9600 = 6 do vay THI1 =- 6 hay TH1 = FAH
b) 57.600/4800 = 12 do vay TH1 = - 12 hay TH1 = F4H
Bai tap:
Hiy tim tOc d0 baud néu TH1 = -2, SMOD =1 va tan sO XTAL

=11.0592MHz. TOc d0 nay c6 dudc ho trg bdi cdc may tinh IBM PC va
tuong thich khong?

6.3. Tao téc d6 baud bang Timer 2.
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Periph
Clock
lc_ﬁm .
e o o TL2 | THe .
Cff2=1 : (8 Bits) | (8 Bits)
TePIN CONTROL -
—" T L.
‘ RELOAD
TR
RCAP2L | RCAPZH
TRANSITION
J7 DETECTOR
T2EX PIN—» _\_ e o Expol—s TWERZ
CONTROL
EXEN2

TIMER 1
QVERFLOW

—=RX CLOCK

K

= TX CLOCK

Hinh 5.10.— Tao tbc d0 baud bang timer 2
Khi dung Timer 2 dé€ tao tdc d6 baud (hinh 5.11), xung clock thu va
phét c6 th€ tich riéng bang cich chi ding TCLK hay RCLK. Lic dé,
xung clock conlai dugc xdc dinh theo Timer 1. Ngoai ra, cling c6 th€ tao
ngat cho Timer 2 bang cdch dat bit EXEN2 = 1 va ngat tao ra khi xudt

hi€én canh Am tai chan T2EX.

6.4. B0 tao téc dO baud ndi (INT_BRG - Internal Baud Rate

. auto reload counter

overflow

1

£
L1
Bl

Renerator).
Perph Feen ™ |
Clock | " UJ—N BAG
X 1T ~
SPD
BRR

Hinh 5.11. BO tao tOc d0 baud nOi

SMOD1
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SMOD1
fCISC 2

2x32x 6" xbaud rate

Gi4 tri nap trong b tao tOc d6 n0i ch(a trong thanh ghi BRL va dugc
xac dinh theo cong thUc sau:

Gia tri nap = —

Trong d6 SMODI1 nam trong thanh ghi PCON va SPD nam trong thanh
ghi BDRCON.

CAC BAI TAP MO RONG, NANG CAO VA GIAI QUYET VAN PE
PIEU KHIEN,TRUY XUAT CAC KHOI CHU'C NANG
Cau 1: Neéu cac thanh ghi diéu khién trong Vi diéu khién.
GOi y:
Cac thanh ghi trong Vi diéu khién:
Thanh ghi SCON (Serial port controller).
Thanh ghi BDRCON (Baud Rate Control Register).
Ngoai ra conc6 cac thanh ghi SBUF (Serial Buffer), BRL (Baud Rate
Reload), SADEN (Slave Address Mark), SADDR (Slave Address).
Luu ¥ rang cdc thanh ghi BDRCON, BRL, SADEN va SADDR chi
¢6 trong cdc phién ban mGi cla MCS-51.
Cau 2: Néu cac ché’dd lam viéc cua Vi diéu khién 80517
GOi y:
Cac ché’dd lam viéc cua vi diéu khién:
Thanh ghi dich 8 bit (ch€ d6 0).
Ch€ dd UART 8 bit c6 t0c dd baud thay doi ( ch€ db 1).
Ché db 2: UART 9 bit vOi tOc d0 Baud cO dinh.
Ché db 3: UART 9 bit v0i tOc dO0 Baud thay doi.
Cau 3: Néu cach khdi tao va truy xudt thanh ghi PORT n0i ti€p va'cach
truy€n thong da xU 1y?
GOi y:
Cac cach khdi tao va truy xudt thanh ghi PORT n6i ti€p
Bit di€u khi€n cho phép nhén dir liéu (Receive Enable).
Bit d(r liéu thir 9.
Thém vao bit chan 1€ Parity.
Cdc cO ngdt.
Truyén thong da xU 1y va'toc do BAUD
Bai 1. Diéu khién khéi LED don :
1.1. Muc dich,yéu cau:
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Gitip cho sinh vién lam quen v&i viéc di€u khi€én LED don nhu tat,
md, dich LED sang trdi,dich LED sang phdi, sing dOn, nh@p nhdy. Sinh
vién phadi bi€t s& dung Timer d€ tao Delay va bi€t cach st dung cic 1énh
li€n quan nhu CLR, CPL, RR,RL,R RC,RLC,CINE, DINZ, JNB, JB...

1.2. Chuong trinh tham khdo :

ORG 000H

LIMP MAIN

ORG 0030H
MAIN:

LCALL TURN_ON_OFF

LCALL FLASH_SINGLE_LED
LCALL FLASH_LED

LCALL SHIFT_LEFT_RIGHT
LCALL INCREMENT_LEFT_RIGHT
SIMP $

« 3 st st sk sfeoste s skeose sk skeoske st sk st sk sk sk st sk sk sie s sk sie sk sk sk st sk sk st skt s skt sk sk skoske skoskoke sk
2

INCREMENT_LEFT_RIGHT:

MOV 36H,#5
LOOP_INC_LR:

MOV P1#11111111B

INC_LEFT:

CLR C

MOV APl

RLC A

MOV P1,A

LCALL DELAY_50MS
CINE A#O,INC_LEFT

MOV P1#11111111B
INC_RIGHT:

CLR C

MOV APl

RRC A

MOV P1,A

LCALL DELAY_50MS
CINE A#0,INC_RIGHT
DINZ 36H,LOOP_INC_LR
MOV P1,#0FFH

RET
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« 3k s s sk s sfeoste sfe sk st sfe s sk s st sk sk st sk sk sfe st sk st sie s st sie s st st sk sk st sk s ste sk st sk s st sk sk s skeoske skt sk sk
9

SHIFT_LEFT_RIGHT:

MOV 35H,#5
LOOP_SHIFT_LR:

MOV P1#11111110B
LOOP_SHIFT_L:

MOV APl

RL A

MOV P1,A

LCALL DELAY_50MS
CINE A#01111111B,LOOP_SHIFT_L
LOOP_SHIFT_R:

MOV A,P1

RR A

MOV P1,A

LCALL DELAY_50MS

CINE A#11111110B,LOOP_SHIFT_R

DINZ 35H,LOOP_SHIFT_LR

MOV P1,#0FFH

RET
ARk ok ok ok
FLASH_LED:

MOV 34H,#100
LOOP_FL.:

MOV A,P1

CPL A ; COMPLEMENT A

MOV P1,A

LCALL DELAY_50MS

DINZ 34H,LOOP_FL

RET

o 3k st sfe sfe sk sk sk sk st sk st s sk sk sk s s sk sk sk st s sk sk skt sk sk sk sk sk sk sk sk sk sk sk sk sk stk sk steoskeseoskoskok
b

FLASH_SINGLE_LED:

MOV 33H,#100
LOOP_FLS:
CPL P1.0 ; COMPLEMENT BIT

LCALL DELAY_50MS
DINZ 33H,LOOP_FLS
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RET

o 3 st sfesfe sk sk sk sk st sk st s sk sk sk st s sk sk sk st s sk sk sk sk sk sk sk sk ske sk sk sk sk sk ke sk sk stk sk skeoskeseoskoskok
b

TURN_ON_OFF:

CLR P1.0 ; TURN ON

LCALL DELAY_S5S

SETB P1.0 ; TURN OFF RET
A A RS SRS Sl
DELAY_S5S:

MOV 32H,#5
LOOP_DLS5S:

LCALL DELAY_1S

DINZ 32H,LOOP_DLS5S RET
A A RS SRS Sl
DELAY_1S:

MOV 31H,#20
LOOP_DLIS:

LCALL DELAY_50MS

DINZ 31H,LOOP_DLIS RET

o 3 sk sk s sfeoske sfe s sk sfe s sk s st sk sk st sk sk sfe st sk st ke sfe st sk sfe s sk sk s st sk s sk sk sfeoske s stk sk s seske s steske sk
b

DELAY_500MS:
MOV 30H,#10
LOOP_DL500MS:
LCALL DELAY_50MS
DINZ 30H,LOOP_DL500MS
RET

« 3 st sk sfe sfeoste sfe s sk sfe s sk s st sk sk st sk sk sfe st sk st st sk st st sfe s sk ske sk st sk s sk sk st st s st sk sk sk seske sk stk sk
b

DELAY_50MS:

MOV TMOD,#00000001B ; TIMER 0 16 BIT SETB TRO

JNB TFO,$

CLR TFO

CLR TRO

MOV THO,#HIGH(-50000)

MOV TLO,#LOW(-50000)

RET
Bai 2: Chuong trinh d€m 000 d€n 255 ding ngat ngoai.
GOi y'giai bai:
Chuong trinh mau:

ORG 000H



156

MOV  TMOD.#05H
MOV  THO#0
MOV  TLO#0

CLR TFO
SETB TRO
MAIN:

CALL HEX_BCD

CALL BCD_7DOAN

CALL HIENTHI

JIMP MAIN
AR SRR SRR R R
HEX_BCD:

MOV A, TLO

MOV B#10

DIV AB

MOV 10H,B ;LUU SO HANG DV

MOV B,#10

DIV AB

MOV 11H,B ;LUU SO HANG CHUC

MOV 12HA ;LUU SO HANG TRAM
RET
R R R R R R s R R
BCD_7DOAN:

MOV DPTR#MA7DOAN

MOV RO,#10H

MOV R1,#20H
GM: MOV A,@RO0O

MOVC A,@A+DPTR

MOV @RI1,A

INC RO

INC RI1

CJNE RO#I13H,GM
RET
R R R RS R R s R
HIENTHI:

MOV RO,#20H

MOV A #08H
HT: MOV P0O,@R0O

MOV P2A

CALL DELAY

MOV P2#00H ;CHONG LEM
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INC RO

RR A

CINE A#01HHT

RET
;*>I<>l<>1<***>I<>l<>X<>X<**>I<>l<>l<>X<***>l<************************
DELAY:

MOV R7#0FFH

DINZ R7$

RET
;*>I<>l<>1<>I<>X<>X<>I<>l<>X<>I<>k>l<>I<>l<>l<>I<>X<>X<>l<>l<************************
MA7DOAN:

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

Bai 3: Viéf chuong trinh di€u khién 8 LED chdp tat.
Chuong trinh mau:

ORG 000H

MAIN:

MOV  PO#00H

CALL DELAY

MOV  PO#OFFH

CALL DELAY

JMP MAIN

ks ks ok ok kol Chuong trinh con Delay
DELAY:
MOV RO,#0FFH
DEL: MOV RI1,#0FFH
DINZ RI1,$
DINZ RO,DEL
RET
END

Bai4: Viét chuong trinh di€u khi€n 16 LED sing dan?
Chuong trinh mdu:
ORG 000H
MAIN:
MOV PO #0FFH ;8 LED PO TAT
MOV P2 #0FFH ;8 LED P2 TAT
LOOP: CALL DELAY
MOV AP0
CLR C
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RLC A
MOV POA
MOV A,P2
RLC A
MOV P2A
JC LOOP
JMP MAIN
DELAY
DELAY:

MOV RO,#0FFH
DEL: MOV RI1,#0FFH
DINZ RI1,$
DINZ RO,DEL

RET

END

Bai 5: Viéf chuong trinh di€u khi€n dOng co budc?
Chuong trinh mdu

ORG O000H

MAIN:

MOV A #0FEH
LOOP:

MOV P2A

CALL DELAY

RL A

CINE A #0F7H,LOOP
JMP  MAIN
;*****>l<********************************
DELAY:

MOV R6,#0FFH
DEL.:

MOV R7#0FFH
DINZ R7$

DINZ R6,DEL

RET

END

Yéu cau vé danh gia két qua hoc tap:
NOi dung:
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+ V& kién thUc: Trinh bay dugc cdu tao va ciac ché d0 lam viéc cla
cOng truyén thong nOi ti€p theo ndi dung da hoc
+ V& kY niing:
- Thuc hién cOng truyén thong nli ti€p ding yéu cau kY thuat.
- Thuc hién thu phét d(r liéu n0i ti€p bang 8051 dat yéu cau kY thudt.
- Thuc hién viét cdc chuong trinh theo yéu cau cho trlfoc
+ Thédi d6: Déanh gid phong cach, thdi d0 hoc tap
Phuong phap:
+ V& kién thlc: Pugc dinh gid bang hinh thlc ki€m tra viét, trac
nghiém
+ V& kY ning: Péanh gid kY ning thuc hanh MOi sinh vién, hodc moi
nhém hoc vién thuc hién cong viéc theo yéu cau cUa gido vién.Tiéu chi
danh gia theo cdc ndi dung:
- DO chinh x4c cla cong viéc
- Tinh thdm mYy cUa mach dién
- B0 an toan trén mach dién
- Thoi gian thuc hién cong viéc
- P06 chinh x4c theo yéu cau kY thuat
+ Thdi d0: Ti mi, can than, chinh x4c.

BAI 6
NGAT
M3 bai: MP24-06

Gibi thiéu:

Lap trinh cho vi di€u khi€n bang cich gia 1énh cho vi di€u khién
thuc hién 1 danh sich cdc 1énh cO ban dugc sap x€p theo mOt trinh tu
nao d6 d€ c6 th€ hoan thanh moOt nhiém vu dé ra. Viéc dUng chuong
trinh dang thuc thi dé phuc vu cho m0t chuong trinh khac khi xdy ra
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mOt su kién. Chuong trinh xU 1y su kién ngdt goi 1a chuong trinh phuc
vu ngét ( ISR- Interrupt Service Routine).
Muc tiéu cUa bai:

- Trinh bay dugc tic dung thuc t€ cla mOt hé thdng dugc diéu
khi€n bang tin hi€u ngat theo ndi dung di hoc.

- Thuc hién t6 chlc ngdt va cd ché thuc hién chudng trinh phuc
vU ngat cla 8051 ding yéu cau kY thudt.

- Thuc hién t6 chlc ngat dat yéu cau kY thuat.

NoOi dung chihh:

1. M& dau.

Muc tiéu: Trinh bay dudc tic dung thuc t&€ clUa mOt hé thdng dugc
di€éu khi€n bang tin hiéu ngat.

- Ngat (interrupt) 1a su sdy ra cla mOt di€u kién lam cho trudng
trinh hi€n hanh bi tam ngUng trong khi di€u kién niay dugc phuc vu bdi
mOt chuong trinh khédc. Cdc ngat déng vai tri quan trong trong vi€c thiét ké
va thuc hién céc Ung dung cU Bit dit 1iéu th(r 9a vi di€u khi€n. C4c ngat
cho phép hé thdng d4p Ung mOt su kién theo cich khong dOng bO va x(r 1y
mOt sU ki€n trong khi mOt chuong trinh khdc dang thuc thi. MOt hé thOng
dudc di€u khi€n bdi ngdt cho ta do tuGng dang 1am nhi€u coéng viéc dOng
thoi.

- C6 nhiéu su tic dOng lam nglng chudng trinh chinh goi 1a cdc
ngubn ngat, trong vi di€u khi€n khi timer/counter d€m tran s& tao ra ngat.
Ngat déng mot vai trd quan trong trong 1ap trinh di€u khién.

- CPU khong thé€ thuc hién nhiéu hon mOt 1énh & moOt thoi di€m
nhung CPU c6 th€ tam ngUng vi€c thuc thi mOt chuong trinh d€ thuc thi
mOt chuong trinh khéc rdi sau d6 quay trd vé thuc thi ti€p chuong trinh
dang bi tam ngUng. Pi€u nay giOng nhu CPU r0i khoi chuong trinh goi dé
thuc hi€n chuong trinh con bi goi d€ rOi sau d6 quay vé chuong trinh goi.

- Chuong trinh xU Iy mOt ngat dudc goi 1a chuong trinh phuc vu
ngét ISR (interrupt service routine). ISR duQc thuc thi nham dap Ung mOt
ngdt va trong truOng hgp tGng quat thuc hién viéc xudt nhdp v4i mot thiét
bi. Khi m6t ngat xudt hién, viéc thuc thi chuong trinh chinh tam thdi bi
dUng va CPU thuc hién ré nhanh dén trinh phuc vu ngat ISR. CPU thuc thi
ISR d€ thuc hién mdt cong viéc va két thic viéc thuc thi nay khi gdp 1énh
“quay v€ tU mOt trinh phuc vu ngdt” RETLTa c6 th€ néi chuong trinh
chinh dugc thuc thi & mlc nén con ISR dugc thuc thi & mlc ngat.

- Khi st dung ngat s& cho phép vi x(r 1y hay vi di€u khi€n ddp Ung



161

nhi€u su kién quan trong va gidi quy€t su ki€n dé trong khi chuong trinh
khac dang thuc thi.

Vi du:

Trong vi di€u khi€n dang thuc hién chudng trinh chinh thi c¢6 d{r
liéu tlr hé thOng khic g@i dén, khi d6 vi di€u khién ngling chudng trinh
chinh d€ thuc hién chuong trinh phuc vu ngat nhan dir liéu xong roi trd
lai ti€p tuc thuc hién chuong trinh chinh, hodc ¢6 mot tin hiéu bdo ngat tlr
bén ngoai thi vi di€u khi€n s& ngling thuc hién chuong trinh chinh d€ thuc
hién chuong trinh ngat roi ti€p tuc thuc hién chudng trinh chinh.

- Ta c6 thé st dung ngat d€ yéu cau vi diéu khién thuc hién nhiéu
chuong trinh cing mOt lic ¢6 nghia 1a cdc chuong trinh dugc thuc hi€én
xoay vong.

- Ta c6 th€ minh hoa qua trinh thuc hién 1 chuong trinh trong truOng
hop c6 ngat va khong c6 ngdt nhu hinh 6.1

Time

—_—
Main program
ja) Program execution without interrupts
I5R ISR ISR
'y 1 1
& ] E ] e & e
L 4 w L

main main main main

Time * Interrupt
—

* * Return from Interrupt instruction

k) Program execution with interrupts

Hinh 6.1. Vi di€u khié€n thuc hi€n chuong trinh chinh trong 2 truOng hop
khong va c6 ngat.

Trong d6 : Ky hiéu * cho bi€t vi di€u khi€n nglng chuong trinh
chinh d€ thuc thi chuong trinh con phuc vu ngat ISR. Con ky hiéu ** cho
biét vi diéu khi€n quay trd lai thuc hién ti€p chuong trinh chinh sau khi
thuc hién xong chuong trinh con phuc vu ngat ISR.
2.T® chitc ngat cla 8051 (hinh 6.2):

Muc tiéu: Biét cach khdi tao ngdt va chon cdc ngudn ngat.
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NTO —oﬂ' Dc IED

TFZ
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Hinh 6.2. Vi di€éu khi€n 89C52 c6 6 ngubn ngat.

C6 5 nguyén nhan tao ra ngat doi v4i 8051: hai ngat do bén ngoai,
hai ngat do b0 dinh thoi va mOt ngdt do port ndi ti€p. 8052 c6 thém nguyén
nhén ngat th( 6: do b0 dinh thGi dugc thém vio, bO dinh thdi th(f ba. Khi ta
thi€t 1&p trang thai ban ddu cho hé thOng, tat cd cdc ngat di€u bi vo hiéu
héa va sau d6 chiing dugc cho phép riéng ré bang phdn mém.

Khi xdy ra hai hay nhi€u ngdt dong thdi hodc xdy ra mOt ngat
trong khi mOt ngat dang phuc vu, ta c6 hai so d6 xU 1y ngat: sG d0 chuli
viing va sO d0 hai mUc Uu tién.

Trong do:
Bit MO t3
EA Cho phép/cam ngat tOn cuc
—0N- r‘ﬁlm fﬁlf r‘ﬁ cAc nnﬁlf

2.1 Cho phép va khong cho phép ngat:

- Trudc tién ching ta phdi hi€u cho phép va khdng cho phép ngat la
nhu thé nao? Khi ta cho phép ngat va khi ngat tic dOng thi vi di€u khién sé&
nglng chuong trinh chinh d€ thuc hién chuong trinh con phuc vu ngat, khi
khong cho phép thi dit ¢6 su tic dOng d€n ngat vi di€u khi€n van ti€p tuc
thuc hién chuong trinh chinh, khéng thuc hién chuong trinh phuc vu ngat.

- Trong vi di€u khi€n c6 1 thanh ghi IE (Interrupt Enable) & tai dia chi
0AS8H c6 chlc ning cho phép/cdm ngat. Ta s dung thanh ghi nay dé€ cho
phép hay khong cho phép d6i vGi tlng ngudn ngat va cho toan bd cic
nguOn ngat. TG chlc cla thanh ghi nhu sau:
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EA - ET2 ES ET1 EX1 ETO EXO0

- MOi mOt nguyén nhan ngat dugc cho phép hodc khong cho phép
riéng ré thong qua thanh ghi chltc niing ddc biét dinh dia chi bit, thanh ghi
cho phép ngat IE (interrupt enable) c6 dia chi byte 12 0ASH. MOi mOt bit
cUa thanh ghi nay cho phép hodc khong cho phép tltng nguyén nhan ngat
riéng r&, thanh ghi IE dOng thGi c6 mOt bit toan cuc( global ) cho phép
hodc khong cho phép tat cd cic ngat. Hoat dOng cUa tUng bit trong thanh
ghi cho phép ngat IE dugc tém tat trong bang sau:

Bit K ﬁlﬂlﬁ § uw H“B?t lg?\/IL ta ( 0: khong cho phép, 1: cho phép )
IE.7 EA AFH Cho phép/khong cho phép ngat tOn cuc
IE.6 - AEH | Khong sU dung
IE.5| ET2 ADH | Cho phép ngat do b dinh thoi 2
IE.4| ES ACH | Cho phép ngat do port n6i ti€p
IE3| ET1 ABH | Cho phép ngat do bd dinh thdi 1
IE2| EXI AAH | Cho phép ngat tUr bén ngoai ( ngdt ngoai 1
IE.1| ETO A9H | Cho phép ngat do bd dinh thGi 0
IE.0O| EXO A8H Cho phép ngat tU bén ngoai ( ngat ngoi 0

- Trong thanh ghi IE c6 bit IE.6 chua dung d€n, bit IE.7 1a bit cho
phep/cém ngét toan bO cdc ngudn ngat. Khi bit IE.7= 0 thi cAm hét tat ca
cdc ngudn ngat, khi bit IE.7=1 thi cho phép tat cd cic nguOn ngat nhung
con phu thuOc vao tlng bit di€u khién ngat clla tUng nguOn ngat.

Vi du: Ngat do b0 dinh thOi 1 dugc cho phép bang c4ch dung hai 1énh:
SETB ET1 : Cho phép ngat do bd dinh thoi mbt
SETB EA  :setbit EA bang 1 d€ cho phép ngat tOn cuc
Hoac

_MBVI IV%# %/%%O%%%OEUa vi du trén thi 2 c4ch thuc hién trén 13 xong
nhUng ta hdy so sdnh 2 cdch thuc hién va chid ¥ mOt vai di€u trong 1ap
trinh:Céc 1€nh cUa cach 1 khong anh hudng céc bit con 1ai trong thanh ghi
IE.

- C4ch th( hai s€ x6a céc bit con lai trong thanh ghi IE. O dau
chuong trinh ta nén khéi gin IE véi 1énh MOV BYTE, nhung khi diéu
khi€n cho phép hay cdm trong chuong trinh thi ta sé dung cdc 1énh SET
BIT va CLR BIT d€ tranh lam dnh hudng dén céc bit khac trong thanh ghi
IE.

2.2 Uu tién ngat.
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- Khi c6 nhiéu nguOn ngat tac dOng cung ldc thi ngdt nao quan trong
can thuc hién truGe va ngat nao khdng quan trong thi thuc hién sau gidng
nhU cédc cong vi€c ma ta gidi quyét hang ngay.Ngat ciing dudc thiét k€ c6
su' sap x€p th( tu uu tién tU thap dén cao d€ ngudi 1ap trinh sdp xEp céc
ngudn ngdt theo yéu cdu cdng vi€c ma minh xU 1y.

- MOi mOt nguyén nhan ngdt dugc 1ap trinh riéng ré d€ c6 mot trong
hai mUc Uu tién thong qua chlc ning thanh ghi ddc biét dugc dinh dia chi
bit, thanh ghi Uu tién ngdt IP (interrupt priority ), thanh ghi nay c6 dia chi
byte 1a 0B8H.

- Thanh ghi c6 chUc niing thi€t 1ap ch€ dd Uu tién trong vi di€u khi€n
1a thanh ghi IP (Interrupt Priority) tai dia chi 0B8H. TG chlc cUa thanh ghi
nhU sau:

- - PT2 PS PT1 PX1 PTO PX0

Hoat dOng cla tUng bit trong thanh ghi IP dugc tém tat trong bang sau:

Tha | Ky hi€u |Dia chi bit | Md t (1: mUc cao, 0: mUc thap)
IP.7 | - - Khong sU dung

IP.6 | - - Khong s dung

IP.5 | PT2 OBDH U'u tién ngat do b dinh thoi 2
IP.4 | PS OBCH U'u tién ngat do port ndi ti€p
IP.3 | PT1 OBBH U'u tién ngat do b dinh thoi 1
IP.2 | PX1 OBAH U'u tién ngdt ngoai 1

IP.1 | PTO 0B9H U'u tién ngat do b dinh thoi 0
IP.0 | PXO0 0OBSH U'u tién ngdt ngoai 0

- Khi hé thOng dugc thi€t 1ap 1ai trang thai ban dau, thanh ghi IP bi
x6a va s& madc dinh tat ca cic ngat & mc Uu tién thap.

- Trong 89C51 ¢6 2 mUc Uu tién thdp va 2 mUc Uu tién cao. N€u vi
di€u khi€n dang thuc hién chuong trinh con phuc vu ngat c6 mUc Uu tién
thdp va c¢6 mOt yéu cau ngat vGi mUc uu tién cao hon xudt hién thi vi
di€u khién phai ngling thuc hién chuong trinh con phuc vu ngat c6 mirc
Uu tién thap d€ thuc hién chuong trinh con phuc vu ngat mdi c¢é Uu tién
cao hon.

- Nguoc 1ai néu vi diéu khi€n dang thuc hién chuong trinh con phuc
vU ngdt c6 mUc Uu tién cao hOn va c¢é yéu cdu ngat v4i mUc uu tién thap
hon xudt hién thi vi di€u khi€n van ti€p tuc thuc hién cho dén khi thuc
hién xong chuong trinh phuc vU ngat c¢é Uu tién cao hon r0i mdi thuc
hién chuong trinh phuc vu ngdt c6 Uu tién thdp dang yéu cau.

- Chuong trinh chinh ma vi di€u khi€n ludn thuc hién trong mot hé
thOng thi & mUc thdp nhdt, khong cé lién két v&i yéu cau ngat ndo, ludn
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luén bj ngdt bat chdp ngdt & mlc Uu tién cao hay thdp. Néu c6 2 yéu cau
ngdt vGi cac Uu tién khic nhau xudt hién dbng thoi thi yéu cau ngdt cd
mUc Uu tién cao hon sé dugc phuc vu trudc.

2.3. Chuoi.

- Néu c6 hai ngat c6 cing mUc Uu tién xudt hién dbng thoi, chubi
vong cO dinh sé xdc dinh ngat nao dugdc phuc vu trudc. Chudi vong niy
s€ 1a: ngdt ngoai 0, ngat do bd dinh thoi 0, ngat ngoai 1, ngat do bd dinh
thoi 1, ngat do port nbi ti€p, ngdt do b dinh thoi 2.

- Céc bit c0 cla cdc ngubn ngat dudc tém tat & bang sau:

Interrupt Flag SFR Register and Bit Position
External 0 IEO TCON 1

External 1 IE1 TCON 3
Timer 1 TF1 TCON 7
Timer 0 TFO TCON 5

Serial Port TI SCON 1

Serial Port RI CSON 0
Timer 2 TF2 T2CON 7(8052)
Timer 2 EXF2 T2CON 6(8052)
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HIGH PRIORITY
IP REGISTER ¥ INTERRUPT
=
"~ N
:,-..:- | INTERRUPT
g SEQUENCE
o—t—>
™~ »
O]
>
o 2
s >

L L iow o
"”‘Jﬂ”& DISABLE INTERRUPT

Hinh 6.3. Cau tric ngat cla vi diéu khién.

- Hinh 6.3 ta thay tic dung cUa c4c thanh ghi IE hoat dOng nhu mot
contact On/Off con thanh ghi IP hoat ddng nhu mdt contact chuyén mach
gilta 2 vi trf @€ 1ua chon 1 trong 2.

- Ta hdy bat dau tU thanh ghi IE truGc: bit cho phép ngat toan cuc
(Global Enable) néu dugc phép s€ déng toan bd cic contact va tiry thuc
vao bit cho phép cla tUng ngudn ngdt c6 dugc phép hay khong va chiing
hoat dOng ciing gidng nhu mdt contact: n€u dugc phép thi déng mach va
tin hiéu yéu cau ngat s& dua vao bén trong d€ xUr 1y, n€u khong dugc phép
thi contact h& mach nén tin hi€u yéu cdu ngat sé khong dua vao bén trong
va khong dugc xUr ly.

- Tié€p theo 1a thanh ghi IP: tin hi€u sau khi ra khOi thanh ghi IE thi
dua dén thanh ghi IP d€ sap x€p Uu tién cho cdc ngubn ngat. C6 2 mlc dd
Uu tién: mUc Uu tién cao va mUc Uu tién thap. N&u cdc ngudn ndo cé Uu
tién cao thi contact chuyén mach s€ dua tin hi€u yéu cau ngat d6 dén ving
ki€m tra c6 Uu tién cao, n€u cdc nguOn nao c6 Uu tién thdp thi contact
chuy&n mach s& dua tin hi€u yéu cau ngat dé dén ving ki€m tra c6 Uu tién
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thap.

- Vung ki€ém tra ngdt Uu tién cao s€& dudc thuc hién trudc va sé
ki€m tra theo th(f tu tU trén xuOng va khi gdp yéu cau ngdt ndo thi yéu cau
ngat dé sé dugc thuc hién. Sau dé ti€p tuc thuc hién cho viing ki€m tra uu
tién ngat c6 mUc Uu tién thap hon.

- Trong hinh cdn cho ching ta thdy yéu cau ngdt truyén d{ liéu nbi
ti€p tao ra tU t6 hgp OR cla 2 cO bdo nhén RI va cO bdo phét TI. Khi ngat
truy€n d{f liéu xay ra va ta mudn bi€t 1a do cO nhan hay ¢ phat tao ra ngat
d€ thuc hién 2 cong viéc khac nhau thi ta phdi ki€m tra ¢ RI va TI d€ biét
thuc hién cong vi€c nao tuong Ung.

Vi du trong truy€n d{f liéu: khi c6 bdo ngat truyén df liéu thi ta phai
ki€m tra xem cO RI = 1 hay khong? N€u ding thi hé thOng khic dang g6i
dit liéu dén va ta phdi chuyén hudng chuong trinh phuc vu ngat sang
hudng nhan d liéu, n€u khong phai thi chac chan 1a ¢ TI=1 bdo cho
chiing ta biét rang d{F liéu di truyén di xong va san sang truy€n ki tu ti€p
theo va khi d6 ta phdi chuy@én huGng chuong trinh phuc vuU ngdt sang phat
d(rliéu ti€p theo.

- Tuong tU, cic yéu cau ngdt cUa Timer2 tao ra ti t6 hgp OR cUla cO
tran TF2 va cO nhap ngoai EXF2.
3. Xt Iy ngat (hinh 6.4).
Muc tiéu: Biét cach xU 1y cdc tin hi€u ngat.

R = B

INT1 iIT1 O EX1
| g =1 —
5 == i
ETO

Timer O TFO — ea

Interrupt
— >
4 ET1 o —I
Timer 1 =i

ES
o Pl | =

8051
Hinh 6.4. Céc tin hi€u di€u khién ngat

O hinh trén chi ¢6 1 diém chi y d6 1a hai tin hi€u ITO va IT1, hai bit
nay Iua chon nguyén nhan ngat cho 2 ngat ngoai INTRO va INTR1.

Néu =1 thi ngat tai sudn am, =0 ngdt tai suOn ducng. Khi c6 mot
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ngat xudt hién va dugc CPU chdp nhdn, chuong trinh chinh bj ngat. Cic
thao tdc sau diy xdy ra:

Hoan tat viéc thuc thi 1énh hién hanh.

B6 dém chuong trinh PC dugc cat vao stack.

Trang thdi cUa ngdt hién hanh dugc luu gilt 1ai.

Ciac ngat dugc chan 1ai 8 mUc ngat.

BO dém chuong trinh PC dugc nap dia chi vector cUa trinh phuc
vU ngat ISR.

ISR dugc thuc thi ISR dugc thuc thi d€ dap Ung cong viéc cla
ngat. Viéc thuc thi ISR két thic khi gdp 1énh RETL Lénh nay 13y lai gid
tri cti cla b0 dém chuong trinh PC tU stack va phuc hOi trang théi cla
ngét ct.

- Chi ¥: chuong trinh con phuc vu ngat khong dugc lam mat hodc
lam sai dia chi cUa PC di Iuu trong ngin x€p n€u di€u nay xdy ra thi khi
tré 1ai chuong trinh chinh CPU s& khong thuc hién ti€p cong viéc cla
chuong trinh chinh va ching ta cling khong xéc dinh CPU dang 1am gi va &
dau. Khi d6 ching ta mat quyén ki€m sOt vi x(r 1y.

- Trong “vi di€u khi€n” thi b0 nh& ngiin x€p 12 bd nhd RAM ndi nén
chiing san sang hoat ddng cho viéc Iuu tr(f tam, con doi véi “vi x(r 1y thi
b0 nhd ngin x€p st dung b0 nhd ngoai nén ban phdi khéi tao b0 nhd ngin
x€p phdi 12 ving nhd RAM d€ c6 th€ ghi va doc l1ai dudc, n€u ban khéi
tao tai ving nhd EPROM hoac khdi tao tai n0i ma bO nhé khong ghi vao
dugc thi sé lam mat dia chi — d{f liéu luu vao b nhd ngin x€p dan dén
chuong trinh s€ thuc hién sai.MOt di€u can phdi chd y nlra 13 trong 1ap
trinh ching ta khong dugc nhdy tU chuOng trinh con sang chUOng trinh
chinh d€ thuc hién ti€p chuong trinh vi 1am nhU vay sau nhi€u 1an thuc
hi€n thi b0 nh& ngin x€p s€ bi tran va ghi d& 1én cac df li€u khac 1am sai
chuOng trinh.

- Trong truOng hop nay chiing ta s& thdy rang chuong trinh ching ta
thuc hi€én ding mOt vai 1an va sau dé thi sai.

3.1 Cdc vector ngat.

Ngat Dia chi vector
Reset hé thOng 0000H
Ngat ngoai 0 0003H
Ngat do b0 dinh thdi 0 000BH
Ngat ngoai 1 0013H
Ngat do b0 dinh thoi 1 001BH
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Ngat do port ndi ti€p 0023H
Ngat do b0 dinh thdi 2 002BH

. Khi mOt ngdt dudc chdp nhén, gid tri dugc nap cho b
dém chuong trinh PC dugc goi 1a vector ngdt. Vector ngdt 1a dia chi bat
dau cUa trinh phuc vu ngat cla nguyén nhan ngdt tuong Ung. Vector reset
hé thOng bat dau tai dia chi 0000H: khi reset vi di€u khién thi thanh ghi PC
= 0000H va chuong trinh chinh ludn bat dau tai dia chi nay. Khi ban s
dung yéu cau ngat nao thi chudng trinh con phuc vu ngat phai viét ding
tai dia chi tuong Ung. Vi du ban st dung ngat timer TO thi chuong trinh
ngat ban phai viét tai dia chi 000BH.Do khodng viing nhG gilra céc vector
dia chi cUa cdc nguOn ngat chi c¢6 vai 6 nhG . Vi du nhu vector dia chi ngat
cUa ngat INTO tai 0003H va vector dia chi ngat cla ngat TO tai 000BH chi
cdch nhau c¢6 9 6 nhé . NEu chuong trinh phuc vu ngat cla ngat INTO c6
kich thudc 16n hon 9 byte thi n6 s€ dung dén viing nhG cla ngat TO. Cach
gidi quy€t tOt nhat 1a ngay tai dia chi 0003H ta vi€t 1énh nhdy dén mot
viing nhé khic rOng hon. Con néu céc ngat TO va céc ngat khac khong st
dung thi ta c6 th€ viét chuong trinh tai dé ciing dugc. Chuong trinh chinh
lu6n bat dau tai dia chi 0000H sau khi reset hé thOng, néu trong chudng
trinh ¢6 st dung ngat thi ta phai ding 1énh nhay tai dia chi 0000H d€ nhdy
dén mOt viing nhé khac rOng hon khong bi gidi han dé€ viét ti€p.

3.2. Ngat ngoai (External Interrupt).

- 8051 c6 2 ngat ngoai 1a INTO va INT1. Ngat ngoai dugdc hi€u 1a
ngdt dugc giy ra bdi su kién mulc logic 0 (mUc dién 4p thdp, gan OV)
hodc suOn xulng (su chuyén mUc di€én dp tU mlc cao vé mUc thap)
xdy ra G chin ngdt tuong Ung (P3.2 vGi ngat ngoai 0 va P3.3 véi ngadt
ngoai 1). Viéc lua chon ki€u ngdt dugc thuc hién bang cdc bit IT
(Interrupt Type) nam trong thanh ghi TCON. Day la thanh ghi di€u khién
timer nhung 4 bit LSB (bit0..3) dugc dung cho céc ngat ngoai.Khi bit ITx =
1 thi ngdt ngodi tuong Ung dugc chon ki€u 1a ngat theo suOn xulng,
ngugc 1ai n€u bit ITx = 0 thi ngat ngoai tudng Ung dugc sé cé ki€u
ngat 13 ngdt theo mc thdp. Cdc bit IE 12 cic bit cO ngdt ngoai, chi cé tic
dung trong truOng hop ki€u ngdt dugc chon 1a ngdt theo suOn xubng.Khi
ki€u ngat theo suOn xubng dugc chon thi ngat sé xady ra duy nhat mot
1an khi c6 suGn xudng cUa tin hi€u, sau d6 khi tin hi€u & mUc thap,
hodc ¢6 suOn 1én, hodc & mUlc cao thi ciing khong c6 ngdt xay ra nita
cho dé€n khi c6 suOn xulng ti€p theo. CO ngat IE s& dung 1én khi c6
suOn xudng va tu ddng bi x6a khi CPU bat dau xU Iy ngat.Khi ki€u ngat
theo mUc thdp dudgc chon thi ngdt s€& xdy ra bat c& khi nao tin hiéu tai
chan ngat ¢ mUc thdp. N€u sau khi xU 1y xong ngat ma tin hi€u van 4
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mUc thdp thi 1ai ngdt ti€p, ¢ nhu vy cho dén khi x(r 1y xong ngat 1an
th(r n, tin hiéu da 1én mUc cao rOi thi théi khong ngat nifa. CO ngat IE
trong truOng hop nay khong c6 y nghia gi cd.Thong thudng ki€u ngat hay
dugc chon 1a ngat theo suOn xudng.
4. Thi€t ké chuong trinh st dung ngat.
Muc tiéu: Viét dugc chuong trinh s dung ngat.

% Cdc budc khi thuc hién mot ngat.

- Khi kich hoat mOt ngat bd vi di€u khién di qua cdc budc sau:

N6 két thic 1€nh dang thuc hi€én va Iuu dia chi cla 1énh k€ ti€p
(PC) vao ngin x€&p.

N6 ciing IUu tinh trang hién tai cla tat cd cdc ngat vio bén trong
(nghia 1a khong 1Uu vao ngin x€p).

N¢ nhdy dén mot vi trf cO dinh trong b0 nhd dugc goi 1a bang
véc to ngat, noi luu gilt dia chi clla mOt trinh phuc vu ngat.

B vi diéu khi€n nhan dia chi ISR tir bang véc t0 ngat va nhdy
tdi d6. N6 bat dau thuc hién trinh phuc vU ngdt cho dén 1énh cudi cling
cUa ISR 1a RETI (trd vé tUr ngat).

Khi thue hién 1énh RETI b0 vi di€u khién quay trd v& n0i né
da bi ngat. Trudc hét né nhan dia chi clla bd d&m chuong trinh PC tU
ngin x&p bang cich kéo hai byte trén dinh cUa ngin x€p vio PC. Sau d6 bat
dau thuc hién céc 1énh tUr dia chi dé.

- Luu y & budc 5 dén vai tri nhay cdm cla ngin x&p, vi Iy do nay
ma ching ta phdi can than khi thao tic cic ndi dung cla ngin x€p trong
ISR. Dac biét trong ISR ciing nhu bt kY chudng trinh con CALL nao s
1&8n day vao ngin x€p (Push) va sO 1an 18y ra tU né (Pop) phdi bang nhau.

< ThU{ tu Uu tién ngat
Khi c¢6 hai hay nhi€u ngdt cing lic xay ra, hodc mOt ngat dang thuc
hién, n€u m& ngat khéc yéu cau thi ngat nao c6 d6 uu tién hon sé dudgc
Uu tién x 1y.

C6 3 cap db uu tién ngat trong 8051

- Ngat reset 1a ngat ¢6 m{c Uu tién cao nhat, khi reset xdy ra tat ca
cdc ngdt khac va chuong trinh d€u bi dUng va vi di€u khién trd vé ché do
khéi dOng ban dau.

- Ngat mUc 1, chi c6 reset mGi c6 thé cdm ngdt nay.

- Ngat mUc 0, cic ngat mUc 1 va reset c6 thé cam ngat nay.

Viéc dit chon mUc Uu tién ngat 1a 1 hodc 0 théng qua thanh ghi IP.
Viéc x( Iy Uu tién ngat cla 8051 nhu sau:
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- Néu 1 ¢6 db uu tién cao hon mOt ngat dang duoc x(r Iy xudt hién
thi, ngdt c6 Uu tién th8p ngay 1ap tc bj ding d€ ngat kia dugc thuc hién.

- Néu 2 ngat cing yéu cau vao 1 thoi diém thi ngdt c6 mlc Uu tién
hon sé dugc xUr 1y trudc.

- Né€u 2 ngat c¢6 cing mUc Uu tién cling yéu cau vao 1 thOi di€m thi
th( tu dugc chon nhu sau:

INTR O
Timer O
INTR 1
Timer 1
UART
Mau dé nghi cho m0t chudng trinh dudgc thuc thi dOc 18p c6 st
dung ngdt nhu sau :
ORG 0000H ; di€m nhap sau khi reset
LIMP MAIN
; céc di€m nhdp cUa cic ISR
ORG 0030H ; di€m nhap chuong trinh chinh
MAIN: : chuong trinh chinh bat dau
END
4.1 Cdc trinh phuc vu ngat kich thuéc nhé.

Cidc trinh phuc vu ngdt phdi dugc bat ddu & gan ddy cUa bd nhé
chuong trinh tai céc dia chi qui dinh. Mdc du chi ¢6 8 byte gilta cic di€m
nhdp cUa cdc trinh phuc vu ngat, dung lugng nay thudng dd dé€ thuc hién
cdc cdng vi€c dugc yéu cau va quay trd vé chuong thinh chinh tU mot trinh
phuc vu ngat. Di€u nay c6 nghia 14 trinh phuc vU ngat cho cic ngat tuong
Ung thuOng khong dai qua 8§ byte.

Né€u c6 nhi€u ngat dugc dung ta phdi cdn thdn d€ ddm bdo céc
ISR dugc bat dau ding vi tri ma khéng tran sang ISR ké.

Vi du:

ORG 0000H ; di€m nhap reset

LIMP MAIN

ORG 000BH ; di€m nhadp ngat b dinh thdi 0
TO_ISR : . bat dau ISR cho b0 dinh thdi 0

MOV P2,#00001111B

RETI ; trd v€ chuong trinh chinh
MAIN : ; chuong trinh chinh

END . k&t thiic chuOng trinh
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4.2 Cdc trinh phuc vu ngat kich thuéc 16m.

Né€u mot trinh phuc vU ngat dai hon 8 byte dugc can dén, ta phai di
chuyén phuong trinh nay d€n mot nGi khic trong bd nhG chuong trinh
hodc ta c6 th€ cho 1an qua di€m nhdp cla ISR k&. Pién hinh 1a ISR bat
dau véi mOt 1énh nhdy dén mOt viing khac cla bd nhd chuong trinh, ¢ d6
ISR dugc trdi rOng néu can.

Vidubrg 0000H ; di€m nhap reset
LIMP MAIN
ORG 000BH ; di€m nhdp ngat do timer 0
LIMP TO_ISR
; di€m nhdp cédc ngat khic (n€u c6 )
ORG 0030H ; dia chi phia trén céc vector ngat
MAIN: ; chuong trinh chinh
TO_ISR: ; chuong trinh con phu vU ngat
; do b0 dinh thdi 0

EINFISFI

: quay vé€ chuong trinh chinh

\G@Pc%’ucng trinh tao séng vudng c6 tan s6 10KHz trén chan P1.0
st dung b0 dinh thdi 0 va ngat do b0 dinh thoi 0.

ORG
LIMP
ORG
TO_ISR:
CPL
RETI
MAIN:

0000H ; di€m nhap reset

MAIN

000BH ; di€m nhdp ngat timer 0
; ISR timer O

P1.0 : ddo bit P1.0
. tr& vé chuong trinh chinh

MOV  TMOD,#00000010B; timer 0 hoat d0ng & ché& d0 2 (8

bit)
MOV
MOV
SETB

ity

THO,#-50 ; gid tri nap lai tuong Ung v&i 50us
IE,#10000010B ; cho phép ngat do bl dinh thdi 0
TRO : bat timer 0

$ : nhdy tai chG

Vi du\;ié't chuong trinh st dung cdc ngat d€ tao ra ddng thoi céc

dang

séng vuong c6 tan s 12 10KHz trén chan P1.0 va 500Hz trén chan P1.1
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ORG 0000H
LIMP MAIN
ORG 000OBH
LIMP NGAT_TO
ORG 001BH
LIMP NGAT_TI1
ORG 0030H
MAIN:
MOV TMOD,#00010010B; timer 1 ch€ d0 1, timer 0 ché d0
2
MOV THO,#-50
MOV THI1,#HIGH(-1000)
MOV TLI1,#LOW(-1000)
MOV IE#10001010B
SETB TRO
SETB TRI1
SIMP $
NGAT_TO:
CPL P1.0
RETI
NGAT_TI:
CLR TRI1
MOV THI1,#HIGH(-1000)
MOV TLI1,#LOW(-1000)
SETB TRI1
CPL PIl.1
RETI
END
5. Ngat cOng noi ti€p.
Muc tiéu: Hi€u cich ngat cOng nbi tiép.

MCS-51 ¢6 2 ngudn ngat do cOng nbi ti€p: ngat phat va ngat thu. Hai
ngudn ngdt nay xac dinh bang cé4c bit RI, TI va dung chung mOt dia chi ISR
nén khi chuy€n dén ISR, cic cU ngat khong tu dOng x6a bang phan clng
ma phai thuc hién bang phan mém: ki€m tra nguyén nhan ngat (RI hay TI)
va x6a bit cO tuong Ung.

Vi du:

Vi€t chuong trinh kh3i dOng cOng noi ti€p & ché d0 UART 8 bit v&i
tOc d6 truyén 4800 bps. Viét ISR cho cOng noi ti€p theo yéu cau: truyén
tudn tu céc ky tu tir ‘A’ dén ‘Z’ ra cOng ndi ti€p dOng thdi mOi 1an cé ky
tU dén cOng nOi ti€p thi nhan vé€ va xudt ky tU nhan ra PO (gid sU tan sO
thach anh 1a 11.0592 MHz).

Giai
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NOi dung thanh ghi SCON:
SMO | SM1 SM2 REN TB8 | RBS TI Ri
0 l 0 1 0 0 0 0
UART 8 Khong o ché do da | Cho phép Khong cho phép
bit xu ly thu truyén
SCON = 50h
- Noi dung thanh ghi TMOD:
GATE1 C/T1 MI11 | M10 | GATEQ | C/TO | MO1 | MOO
0 0 1 |0 0 0 0 0
Khong diung | Pém béng dao dong| Ché d¢ 8 | Timer O khong diing
INT1 ndi bit

TMOD = 0010 0000b (20h)
- Gid tri dém (theo bang 4.2 ): THI = -6

- Ndi dung thanh ghi IE:

EA |- |ET2 |ES | ETl | EX1 | ETO | EX0
110 0 1] 0 0 0 0
IE =1001 0000b (90h)

Chuong trinh thuc hi€n nhu sau:
ORG 0000H
LIMP MAIN
ORG 0023H :Dia chi ISR cUa cOng ndi ti€p
LIJMP SERIAL_ISR
MAIN:
MOV TMOD,#20h
MOV THI #(-6)
MOV TLL#(-6) ;TOc db 4800 bps

SETB TRI
MOV R7#A’  ;Ky tutruyén dau tién
MOV IE#90h  ; Cho phép ngat tai cong ndi ti€p
SETB TI :Cho phép truyén
SIMP $
SERIAL_ISR:

JNB  RILTRANSMIT; Néu khong phai ngat do nhdn ky tu thi truyén
CLR RI
MOV ASBUF  ;Nhanky tu
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MOV PO,A - Xuat ra Port 0

SIMP EXITE\SERIAL
TRANSMIT:

CLR TI

MOV A7

MOV SBUF,A  ;Truyénky tu

INC R7 : Qua ky tu ké

CINE R7#7Z+1, EXITE\SERIAL ; Né€u chua truyén’Z’ thi
: ti€p tuc truy€n, ngUdc 1ai thi
MOV R7#A’ ; bat dau truyén tUky tu ‘A’
EXITE\SERIAL.:
RETI
END
6. Cac cOng ngat ngoai.
Muc tiéu: Hi€u chlc ning cla céc ngdt ngoai.

- Ngat ngoai xay ra khi ¢c6 mUc thdp hodc c6é canh am trén chan /INTO
hodc /INT1. Viéc chon cédc ngdt thudc tic dOng canh hay cdc ngat loai tac
dbng mUc dugc lap trinh thong qua céc bit ITO va IT1 cUa thanh gh1 TCON.

- Vi cédc chan ngdt ngoai duoc lay mau mdt 1an & mobi chu ky may cac
ngod vao nay pha1 dudgc duy tri tOi thi€u 12 chu ky dao ddng d€ ddm bao
rang viéc lay mau la ding.

- Néu ngat ngoai thubc tic dOng canh nguyén nhan ngat ngoai pha1
duQc duy tri tai chan yeu cau & mUc cao tOi thi€u mot chu ky va sau d6 &
mUc thap t0i thi€u mOt chu ky nlra d€ ddm bdo rang viéc chuyen trang
thai dugc phat hién. IEO va IEl tu dOng dugc x6a khi CPU trd tdi trinh
phuc vu ngat tuong Ung.

- Néu ngat ngoai thulc loai tic dOng mUc nguyén nhan ngat ngoai phai
dugc duy tri trang thai tich cuc cho dén khi ngat theo yéu cau thuc su tao
ra. Sau d6 nguyén nhan ngdt phdi G trang thdi thu dOng truGc khi trinh
phuc vuU ngat dugc thuc thi xong hodc trudc khi c6 mOt ngat khic dugc
tao ra.

- Thong thuGng, mOt cong viéc dugc thuc thi bén trong. trinh phuc vu
ngat 1am cho nguyén nhin ngadt trd tin hiéu yéu cau ngat trd vé€ trang thai
khong tich cuc.

7. PO thi thoi gian cla ngat.

Muc tiéu: Biét khodng th0i gian tiéu tOn cho 1 ngdt dugc kich hoat.
Thuc t€ chi c6 5 ngat danh cho ngudi ding trong 8051 nhung nhiéu

nha sdn xudt dua ra cdc bang di liéu néi rang cé sdu ngdt vi ho tinh ca

1énh t4i thi€t 1ap lai RESET. S4u ngat cla 8051 dugc phan bd nhu sau:
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RESET: Khi chan RESET dudgc kich hoat tU 8051 nhdy vé dia chi
0000. Day Ia dia chi bat 1ai ngudn.

GOm 2 ngat danh cho cdc bd diinh thoi: 1 cho timer0 va 1 cho
Timerl. Dia chi cQa cdc ngat nay 1a 000B4 va 001B4 trong bang vector ngat
danh cho Timer0 va Timerl tuong Ung.

Hai ngat danh cho cdc ngat phan clng bén ngoai chan 12 (P3.2) va 13
(P3.3) cUa cOng P3 1a cic ngdt phan clng bén ngoai INTO va INT1 tuong
Ung. Cédc ngat ngoai ciing con dugc coi nhu EX1 va EX2 vi trf nhG trong
bang vector ngdt clla cdc ngat ngoai nay 12 0003H va 0013H gan cho INTO
va INT1 tuong Ung.

Truyén thong nbi ti€p c6 mOt ngat thudc vé ca thu va phat. Dja chi
cUa ngdt nay trong bang vector ngdt 13 0023H.
DO thi thOi gian cUa ngat.

Céc chan P3.2 va P3.3 binh thuOng dugc diing cho vao-ra n€u cic bit
INTO va INTI1 trong thanh ghi IE khong dugc kich hoat. Sau khi céc ngat
phan clng trong thanh ghi IE dugc kich hoat thi b0 vi di€u khién duy tri
trich mau trén chan INTn d6i v&i tin hi€u mUc thdp mOt 1an trong mt chu
ky may. Theo bang d{t liéu cUa nha sdn xudt cla bd vi di€u khi€n thi
“chan ngdt phai dugc gilr 3 mUc thap nhat cho dén khi bat dau thuc hién
trinh phuc vu ngat ISR. Néu chan INTn dugc dua trd 1ai mUc cao truGc
khi bat dau thuc hién ISR thi s€ chang c6 ngdt nao xdy ra”. Tuy nhién
trong qué trinh kich hoat ngat theo mUc thap nén né lai phdi dua 1én mirc
cao trudc khi thuc hi€én 1€nh RETI va lai theo bang d{ liéu cUa nha sdn
xudt thi “né€u chan INTn van & mUc thap sau khi 1énh RETI cUa trinh phuc
vU ngat thi mOt ngdt khéc 1ai sé dugc kich hoat sau 1énh RETI dugc thuc
hién. Do vay, d€ bdo ddm viéc kich hoat ngat phan clng tai cic chan
INTn phdi khang dinh rang thdi gian tOn tai tin hi€u mUc thap 12 khodng 4
chu trinh may va khong duGc hon.

I chu trinh miy

dén chan INTO

4 chu trinh mdy (4MC) hoac INT

4 % 1,085

Ghi chi: Khi bét lai ngudn (RESET) thi ca hai chan INTO va INT1 déu o mic
thdp tao cdc ngat ngoai theo miic.
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Hinh 6.5. ThOi gian t0i thi€u cUa ngat theo mUc thap (XTAL =
11,0592MHz)
Trong céc ngdt suOn,ngudn ngodi phai gilr & mUic cao tbi thi€u Ia
mOt chu trinh mdy nita d€ ddm bdo b0 vi di€u khi€n nhin thdy dugc su
chuy€n dich tU cao xudng thdp cla suOn xung.

IMC > 1085,
1.085u8 < >
fMC

Cac mUc Uu tién cdc ngat khi cap 1ai nguOn

Miic uu tién cao xuong thip

Noat ngoi ( INTO
Ngat bo dinh thoi TH)
Ngat ngodi | INTI
Ngat b dinh thoi | TF1
Ngat truyén thong néi tiép (RI+TI)

MOt s6 vi du va bai tap:

Vidu 1:
Hay chi ra nhitng 1é€nh d€ a) cho phép ngat ndi ti€p ngat Timer0 va ngat
phan cling ngoai 1 (EX1) va b) cdm (che) ngdt Timer0 sau d6 c) trinh bay
cach c&m tat cd moi ngat chi bang mOt 1énh duy nhat.
LOi gidi:
a) MOV IE, #10010110B  ; Cho phép ngdt nbi ti€p, cho phép ngat
TimerO v cho phép ngat phan clng ngoai.

Vi IE 1a thanh ghi c6 th€ d4nh dia chi theo bit nén ta c6 thé si dung
cdc 1€nh sau day d€ truy cap d€n cic bit riéng ré cUa thanh ghi:

SETBIE.7 ;EA =1, Cho phép tat cd moi ngat

SETB IE.4 ; Cho phép ngat ndi ti€p

SETB IE.l ; Cho phép ngat Timerl

SETBIE.2 ; Cho phép ngat phan cling ngoai 1
(tat ca nhlng 1énh nay tudng duong vGi 1énh “MOV IE, #10010110B”
trén day).
b) CLR IE.1 ; Xéa (che) ngét Timer0O
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¢)CLR IE.7 ;C&am tatcd moi ngat.
Vidu 2:

Hiy vi€t chuong trinh nhan lién tuc d{¥ liéu 8 bit & cGng PO va glti n6
dén cOng P1 trong khi né ciing lic tao ra mOt séng vudng chu ky 200us
trén chan P2.1. Hay sU dung b0 Timer0 d€ tao ra séng vudng, tan sO cla
8051 1a XTAL = 11.0592MHz.

LOi gidi:

Ta st dung bd Timer0 & ché d0 2 (tu dOng nap 1ai) gi4 tri nap cho THO 1a
100/1.085us = 92.

; - - Khi khdi tao vao chuGng trinh main tranh dung khong gian.

: Dia chi danh cho bang véc to ngat.

ORG 0000H

CPL P2.1 ;Nhay dén bang véc t0 ngat.
; - - Trinh ISR danh cho Timer0 d€ tao ra séng vudng.
ORG 0030H ; Ngay sau dia chi bang véc-to ngat

MAIN:  TMOD, #02H; Chon b0 Timer0, ché d0 2 tu nap lai
MOV PO, #OFFH ; LAy PO lam cOng vao nhan d{r liéu
MOV THO, # - 92 ; Pat THO = A4H cho — 92

MOV IE, #82H  ; IE = 1000 0010 cho phép Timer0

SETB TRO ; Khéi dOng bO Timer0
BACK: MOV A, PO ; Nhan d{tliéu vao tU cGng PO
MOV PI, A :Chuyé&n d{t li€u dén cOng P1
SIMP BACK :Ti€p tuc nhan va chuyén di liéu, chling nio bi ngat
bGi TFO
END

% Trong vi du 2 trinh phUc vu Ingét ISR ngdn nén né cé thé7daft vUa
vao khong gian dia chi danh cho ngat Timer0 trong bang véc toO ngat.
CAC BAI TAP MO RONG, NANG CAO VA GIAI QUYET VAN DE
< Muc dich:
- Thuc hanh 18p trinh Ung dung trén mdy tinh, nap vao vi di€u khién
va s dung md hinh thi nghiém d€ ki€m ching.
- Piéu khién thiét bi ngoai vi bang cic port cla vi di€u khién.

- Thié€t k€ cdc Ung dung di€u khi€n thuc t€ c6 si dung ngat
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- So sanh Uu va nhugc di€m cla cic chuong trinh di€u khién c6 sUt

dung ngat va khong st dung ngat.

% Yéu cau:

- Nam vimg tap 1énh cla vi di€u khi€én MCS 51.

- Tham khdo trudc hoat dOng cUa ngat (Interrrupt) G cic ché db khic

nhau.

- Nam dugc phuong phép 1ap trinh va diéu khi€n c6 s& dung ngat.

Bai 1: Chuong trinh di€u khi€n séng vudng tudn hoan cé tan s6 10Hz (st

dung ngat Timer) tai chan P0.0 va hi€n thi mUc logic tai chan nay 1én LEDO

(LEDO dudgc n6i v3i P0.0).

Giai:

1. Trinh tu ti€n hanh thi nghiém:

1.1. Ké&t nGi thiét bi thi nghiém:

- Tat nguln cép cho kit thi nghiém.

- Dung day bus 8 nGi

- Dung day bus
1.2. V& luu do gidi thudt va vi€t chudng trinh diéu khién

ORG
DIJMP
ORG
TOISR:
CPL
RETI
ORG
MAIN:

MOV
MOV

CAO)
MOV
SETB

0000H ;DIEM NHAP RESET

MAIN

OBH ;DIEM NHAP ISR TIMERO

P0.0 ;DAO TRANG THAI P0.0 (TAO XUNG)
30H ;DIEM NHAP CHUONG TRINH CHINH

TMOD,#01H; TIMERO LA TIMER 16 BIT
THO,#(-50000);THOT GIAN TRE -50MS (THOI GIAN
XUNG O MUC THAP HOAC MUC

TLO,#CHU KY -2x50 =100 MS LA F = 10Hz
TRO ;CHO TIMER BAT DAU CHAY
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MOV
SIMP
END

IE#82H ;CHO PHEP NGAT TIMERO HOAT DONG
$ ;DUNG YEN

1.3. Luu chuong trinh va bién dich chuong trinh.

1.4. Kiém tra 16i va hiéu chinh 16i néu c6.

1.5. Gan chip vi di€u khié€n thi nghi€m vio socket tudng Ung trén khoi
nap chip va bat ngudn cho khéi nap chip hoat ddng.

NGUON )3
+5¥

LED DAY
BARLEDz POWER BAR LED 1
-!-.D [ [ u
l ; ¢ VIDIEU KHIEN
E PFOWER
5W

PORT 1

40 PINS

PORT 1
I

SELECT CLOCK
Ao.A7  CHIF ouT
) ) R

PORT2 PORT3

s _______J sy =] &
PORT 3
&

1.6. V& luu do gidi thudt va vi€t chudng trinh di€u khién

ORG
DIMP
ORG
TOISR:
CPL
RETI
ORG
MAIN:

MOV
MOV

CAO)
MOV
SETB
MOV

0000H ;DIEM NHAP RESET

MAIN

0BH ;DIEM NHAP ISR TIMERO

P0.0 ;DAO TRANG THAI P0.0 (TAO XUNG)
30H ;DIEM NHAP CHUONG TRINH CHINH

TMOD. #01H;TIMERO LA TIMER 16 BIT
THO,#(-50000); THOT GIAN TRE -50MS (THOI GIAN
XUNG O MUC THAP HOAC MUC

TLO,#CHU KY -2x50 =100 MS LA F = 10Hz
TRO ;CHO TIMER BAT DAU CHAY
IE#82H ;CHO PHEP NGAT TIMERO HOAT DONG
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SIMP  $ ;:DUNG YEN
END

1.7. LuUu chuong trinh va bién dich chuOng trinh.

1.8. Ki€m tra 106i va hiéu chinh 16i néu c6.

1.9. Gan chip vi di€u khién thi nghi€ém vio socket tudng Ung trén khoi
nap chip va bat ngudn cho khdi nap chip hoat ddng.

1.10. Nap chuong trinh vao vi di€u khién.

111. SO dung vi di€u khi€én vlra nap gan vao socket tuong Ung tren

khoi
vi di€u khién.

1.12. Bat ngubn cho m6 hinh thi nghi€m. Quan sit k€t qud hoat dOng,
né€u két qud hoat dOng khong diing yéu cau cUa dé bai thi phai
quay lai ki€m tra viéc két nOi mach, hi€u chinh chuong trinh va
lam 1ai cdc budc tU bude 3 dén budc 9.

Bai 2 (thuc hanh & 16p): Chuong trinh di€u khi€n d€m sO xung tai chin
INTO (st dung ngdt ngoai) va hién thi sO xung nay (t0i da 14 225 1an) 1én ba
LED 7 doan (LED7 — LED4 dudc n0i vGi Portl, PULSE dugc ndi vGi chan
INTO).
1. Viét doan chuong trinh theo yéu cau:

- Khdi dOng cOng ndi ti€p G ché d0 UART 8 bit vGi tOc dO truyén
4800 bps.

- Dinh thoi 1s thi doc dit liéu tr P1, 1uu vao 6 nhd 30h va xudt df
liéu vUa
doc ra cOng noi ti€p.
2. Viét doan chuong trinh theo yéu cau:

- Khéi dOng cOng ndi ti€p & ché d0 UART 9 bit vGi tOc db
truy€n 9600 bps.
- Khi c6 ngat xay ra tai ngat ngoai 0 thi xudt d{f liéu tai 6 nhG 30h ra
cOng n0i ti€p trong d6 bit truy€n th(r 9 12 bit parity.
THUC HANH VIET CHUONG TRINH:
Bai 1: Viéf chuong trinh diéu khién ma tran 8x8?

Chuong trinh mau:
ORG 000H

MOV R2 #0FEH
MAIN:

MOV DPTR #BITMAP
X1:
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MOV A#O
MOVC A,@A+DPTR
MOV PO,A

MOV P2,R2

CALL DELAY

MOV P2 #OFFH ;CHONG LEM
INC DPTR

MOV A,R2

RL A

MOV  R2A

CINE A#OFEH,X1

JMP  MAIN
kR R R R R
DELAY:

MOV R7#200

DINZ R7$
RET
Rk R R R R
BITMAP:
DB OF8H,24H,22H,21H,21H,22H,24H,0F8H
END

Bai 2: Viéf chuong trinh diéu khién deh giao thong & ngatu?
Chuong trinh mau:

« 3 s sk sfe sk s sk sfe st sfe st she st sk st sk s sk sk sk sfe st sfe st sk st sk st sk sk sk sk sk sfe st sfe st s st s st sk sfeoske sfeste seste sk skeoskosk
9

;Chuong trinh dieu khien den giao thong

Sk R R R R R R

BGIAY EQU R2

GIAY EQU R3

X1_D2 EQU 01111011B

Vi_D2 EQU 10111011B

D1_X2 EQU 11011110B

DI1_V2  EQU 11011101B

DI_D2  EQU 11011011B

Sk R R R R R R
ORG 000H
JMP MAIN



ORG
JMP
MAIN:
MOV
MOV
MOV
CLR
SETB
MOV
MOV
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00BH
NGAT_TO

TMOD, #01H ;TO CHAY XUNG NOI, MODE1
TLO,#LOW(-50000)

THO,#HIGH(-50000)

TFO

TRO

IE#82H ;TO DUOC PHEP NGAT KHI TRAN
BGIAY #0

TD: MOV  GIAY #10

MOV
CINE
MOV
MOV
CINE
MOV
MOV
CINE
MOV
MOV
CINE
MOV
MOV
CINE
MOV
MOV
CINE
JMP

PO#X1_D2

GIAY #0FFH,$ ;CHO DEN X1 + V2 SANG 10s.
PO#VI1_D2

GIAY . #3

GIAY #0FFH,$ ;CHO DEN V1 + D2 SANG 3s.
PO#DI1_D2

GIAY #5

GIAY #0FFH,$ ;CHO DEN D1 + D2 SANG 5 GIAY
PO#DI1_X2

GIAY #15

GIAY #0FFH,$ ;CHO DEN D1 + X2 SANG 15s.
PO#DI1_V2

GIAY #3

GIAY #0FFH,$ ;CHO DEN D1 + V2 SANG 3s.
PO#DI1_D2

GIAY #5

GIAY #0FFH,$ ;CHO DEN D1 + D2 SANG 5 GIAY
TD

« 3 s sk sfe sk s sk sfe st sfe e she st sk st sk s sk sk sk sfe st sfe st s st sk st sk sk sk sk sk sfe st sfe st s st s st sk sfeoske sfeoste seste sk sk
9

NGAT_TO:

MOV
MOV
CLR
INC
CINE
MOV

TLO,#LOW (-50000)

THO,#HIGH(-50000)

TFO

BGIAY

BGIAY ,#20,EXIT1 ;20 x 50ms = 1000ms = 1s
BGIAY #0
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DEC GIAY
EXIT1:
RETI
END
Bai 3: Viéf chuong trinh diéu khién phim ma tran phim 4x4?

Chuong trinh mau:

« 3 st sk s sk s sk s st sfe s s st sk sk sk s sk sk sk sk ste sfe st s st sk st sk st sk sk sk s ste s st sk st sk st sk s sk sfeoste s sie s st s sk s steosk sfeske sfeske sjesie sk
9

; KEYPAD 4X4
e
MAPHIM EQU 30H

MACOT EQU 3IH

CHONGDOI EQU 32H

TEMP EQU 33H
SRR R R R R R RS
ORG 000H
MOV  A#0 ;GIA TRI HIEN THI TREN LED 7
DOAN BAN DAU

X1: CALL GIAIMA_HIENTHI
X2: CALL QUETPHIM
CINE A#OFFH,X1
IMP X2
e
GIAIMA_HIENTHI:
MOV  DPTR#MA7DOAN
MOVC A,@A+DPTR

MOV  POA
RET
T
QUETPHIM:
MOV CHONGDOL#50 ;CHONG DOI KHI NHAN PHIM
X3: CALL DOPHIM
JIC EXIT ;C=1LA KO CO PHIM NHAN
DINZ CHONGDOILX3
MOV TEMP,A ;LUU TAM MA PHIM
X4: MOV CHONGDOIL#50 ;CHONG DOI KHI NHA PHIM
X5: CALL DOPHIM
INC X4 ;C=0LA CO PHIM NHAN

DINZ CHONGDOILXS5
EXIT:
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MOV A, TEMP
RET
;*>k>1<>1<>I<>X<***>1<>I<>X<>k>k>1<>1<>I<>X<>k>k>1<>1<>I<>X<**>1<>1<>I<>X<>k>k>1<>1<>I<>X<**************************
DOPHIM:
MOV MAPHIM,#0
MOV MACOT#0EFH ;MA COT 1
X6: MOV P3MACOT
NOP ;CHO NHAN PHIM
NOP
NOP
NOP
NOP
NOP
NOP
NOP
MOV AP3
ANL A #OFH ;LAY MA HANG
CINE A #OFH,LAPMA ;KIEM TRA CO NHAN PHIM KO
;*##*%ko co phim nhan
MOV A MAPHIM
ADD A#4
MOV MAPHIM,A ;MAPHIM = MAPHIM + 4
MOV AMACOT
RL A ;DICH SANG COT KE
MOV MACOT,A
CINE A #OFEH,X6 ;KIEM TRA DA DICH DEN COT THU
4 CHUA ?
SETB C ;KO CO PHIM BAM
MOV A #0FFH
RET
;¥H#R%co phim nhan
LAPMA:
RRC A
JNC X7
INC MAPHIM ;MA PHIM = MA PHIM + 1
JMP LAPMA
X7. MOV AMAPHIM ;DA CO PHIM AN
CLR C
RET
XXX XXXXXX XXX XXX XXXX XXX XXX XX XXX XX XXXXXX XXX
MA7DOAN:
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DB OF8H, 80H, 90H, 0BOH, 99H, 92H, 82H, 0COH, OF9H, 0A4H, 0BOH,
OFFH, OFFH, 0COH
END

Bai 4: Viét chuong trihh diéu khién dong ho sO dung timer tao thOi gian
tré?
Chuong trinh mau:
GIAY EQU R2
PHUT EQU R3
GIO EQU R4
BIEN_GIAY EQU RS5
ORG 000H
JMP MAIN
ORG 00BH
JMP NGAT_TO
MAIN:
MOV TMOD,#01H
MOV THO,#HIGH(-50000)
MOV  TLO#LOW(-50000)
CLR TFO
SETB TRO
MOV IE#82H
LOOP:
MOV GIO#0
X4: MOV PHUT,#0
X3: MOV GIAY.#0
X2: MOV BIEN_GIAY #0
CALL HEX_BCD
CALL BCD_7DOAN
X1: CALL HIENTHI
CINE BIEN_GIAY,#20,X1
INC GIAY
CINE GIAY #60,X2
INC PHUT
CINE PHUT.#60,X3
INC GIO
CINE GIO#24,X4
JMP LOOP
;*********>l<>l<***>}<>l<>l<>l<>l<>k>k************************
NGAT_TO:
MOV TLO#LOW(-50000)
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MOV  THO,#HIGH(-50000)

INC BIEN GIAY
RETI
;*>l<>X<>l<>l<>l<*>l<>X<>l<>l<>l<*>l<>X<>l<>l<>l<*>l<>X<************************
HEX_BCD:

MOV  A,GIAY

MOV  B#10

DIV AB

MOV 10H,B :LUU SO HANG DV GIAY

MOV 11H,A .LUU SO HANG CHUC GIAY

MOV  A,PHUT

MOV B#10

DIV AB

MOV 12H,B :LUU SO HANG DV PHUT

MOV 13H,A :LUU SO HANG CHUC PHUT

MOV  A,GIO

MOV  B#10

DIV AB

MOV 14H,B  ;LUU SO HANG DV GIO

MOV I5HA  :LUU SO HANG CHUC GIO
RET
;*>I<>l<>l<>I<>X<>X<>I<>l<>l<>I<>X<>X<>I<>l<>l<>I<>X<>X<>I<>l<************************
BCD_7DOAN:

MOV DPTR,#MA7DOAN

MOV RO,#10H

MOV RI1#20H
GM1: MOV R6,#2
GM2: MOV A,@R0

MOVC A,@A+DPTR

MOV @RI1,A
INC RO
INC RI

DINZ R6,GM2

MOV @RI1,#0BFH

INC R1

CINE RO#16H,GM1
RET
A AR AR R
HIENTHI:

MOV  RO,#20H

MOV A #80H
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HT: MOV P0O,@R0O
MOV P2A
CALL DELAY
MOV P2 #00H ;CHONG LEM
INC RO
RR A
CINE A#S0H,HT
RET

o s sfe sk sk st sk sk sk st sk sk sk st sk st sk st sk sk sk st sk sk sk st sk st sk sk sk stk ste sk skoskeoske sk sokeskeoskoskokosk
2

DELAY:
MOV R7#0FFH
DINZ R79$

RET

sttt sttt stttk sk kot stk ok sk sk sk sk sk sk sk sk sk sk sksttofofofof ok sk okokok
2
MAT7DOAN:

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

Yéu cdu vé danh gia két qua hoc tap:
NOi dung:
-+ VE kién thUc: Trinh bay dugc tidc dung thuc t&€ clla mOt hé thOng
dugc diéu khi€n bang tin hiéu ngat theo nbi dung da hoc.
+ VEé kY ning:
- Thuc hién t6 chlic ngat va co ché thuc hién chuong trinh phuc vu
ngat cla 8051 ddng yéu cau kY thudt.
- Thuc hién t& chic ngat dat yéu cau kY thudt.
- Laprip cic mach Ung dung tling phan do gido vién dé ra.
- Thuc hién viét cdc chuong trinh theo yéu cau cho truoc¢
+ Théi d6: Pdnh gi4 phong cach, thdi d6 hoc tap
Phuong phép:
+ V& kién thic: Dugc ddnh gid bang hinh thiic ki€m tra vi€t, trac nghiém
+ V@ kY ning: Panh gid k¥ ning thuc hanh M6i sinh vién, hodc mOi nhém
hoc vién thuc hién cong viéc theo yéu cau cUa gido vién.Tiéu chi ddnh gid
theo cdc nbi dung:
- PO chinh xdc cla cong viéc
- Tinh thdm my cUa mach dién
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- D0 an toan trén mach dién

- Thoi gian thuc hi€én cong viéc

- PO chinh x4c theo yéu cau kY thuat
+ Thai d6: Ti mi, can than, chinh x4c.
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BAI17
PHAN MEM HOP NGU"~
Ma bai: MD24-07
Gibi thiéu:

Vi di€u khi€n 1a mOt IC 14p trinh, vi vay Vi di€u khi€n can dudgc 1ap
trinh trudc khi s dung. MOi phan cling nhat dinh phdi c¢6 chuong trinh
phit hgp kém theo, do d6 tru@c khi vi€t chuong trinh doi hdi nguoi viét
phai nam bat dugc cdu tao phan cling va cic yéu cau ma mach dién can
thuc hién.

Chuang trinh cho Vi di€u khién c6 th€ viét bang C++,C,Visual Basic,
hodc bang cic ngdn nglt cdp cao khic. Tuy nhién hop nglt Assembler dugc
da s6 ngu0i ding Vi di€u khién st dung d€ 1ap trinh, vi If do nay chiing t0i
chon Assembly d€ huéng dan viét chuong trinh cho Vi di€éu khién.
Assembly 12 mOt ngdn nglt cép thap, trong d6 moi cau 1énh chuong trinh
tuong Ung v&i moOt chi 1énh ma bd x( 1y c¢6 th€ thuc hién duge. Uu di€m
cUa hgp ng(r Assembly 12: ma gon, it chi€m dung 1ugng b0 nhd, hoat dOng
vGi tOc d0 nhanh, va n6é c6 hiéu sudt tdt hon so v&i cdc chuOng trinh viét
bang ngdn nglf bac cao khic.

Muc tiéu cUa bai:

- Trinh bay dugc sU can thi€t va co ché hoat dOng cUa trinh dich
hQp ng(r theo nOi dung da hoc.

- Trinh bay dugc cau tric chung cla chuong trinh hop ngll theo
ndi dung da hoc.

- Thuc hién viét chudng trinh t& chlc 16n bang cich phan chia
thanh cdc md dun chuOng trinh ding qui trinh kY thuat.

- Viét dudc chuong trinh di€u khién theo yéu cau.

NoOi dung chihh:

1. M@ dau

Muc tiéu: Bi€ét dugc phan mém hop ng(r 1a gi.

L1. Khdi niém.

- Vi cdc 1énh cla Vi di€u khi€én ( VPK) c¢6 dang sO nhi phan qua dai va khé
nhG, hon nita viéc g& 16i khi chuong trinh phat sinh 10i rat phic tap va khé
khin. Khé khin nay dudc gidi quy€t v6i su ho trg cla mdy vi tinh, ngudi
viét chuong trinh c¢6 thé viét chuong trinh cho vi di€u khién bang cic ngén
ng(r 1ap trinh cdp cao, sau khi viéc viét chuong trinh dugc hon tat, cic
trinh bién dich sé chuyén cdc cau 1énh cdp cao thainh ma mdy mOt cich tu
dOng. C4c mi may ndy sau dé6 dugc dua (nap) vao b0 nhd ROM cla VDK,
Vi di€u khién sé tim dén doc cic 1énh t&r ROM d€ thuc hién chuong trinh.
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Ban than mdy tinh khong th€ thuc hién cdc ma mdy nay vi ching khong phit
hgp vGi phan cling mdy tinh, muOn thuc hién phdi c6 cic chuong trinh mo
phOng danh riéng.

- Hop nglF (assembly language) thay th€& nhiing ma nhi phan bang céc
tUr g0i nhé d€ 1ap trinh dé dang hon. M4y tinh khong hi€u hgp nglr do d6
trinh bién dich hgp ng(t Assembler va trinh lién két Linker c6 chlc ning dich
nh{ing chuong trinh vi€t bang hgp nglf thanh ngdn nglr mdy.

1.2. Mét s6 khdi niém.

- Chuong trinh hop nglr (Assembly Language Program): La chuOng
trinh dugc vi€t bang cdch ding cic nhan, céc tU goi nhd,..., trong d6 moi
phat bi€u tuong Ung v&i mOt 1€nh cla ngdn nglt may. Chuong trinh viét
béng hgp ng(r goi 12 mad ngudn va chuong trinh nay khong th€ thuc thi ma
nham gitip ngudi 1ap trinh doc hi€u nhimg gi vi di€u khi€n thuc hién va
g@ r6i mOt cach dé dang. Assembly 13 mOt ngon ng(r 1ap trinh cap thdp gan
vOi ngdn nglt mdy, chuong trinh sau khi vi€t bang assembly c@n dugc
chuyén d6i qua mi 1énh (hay congoOi 12 ma mdy) cUa vi di€u khién, qua
trinh chuyén dGi dugc thuc hién béng chuong trinh dich Assembler. Cic
mi 1&nh sau d6 dugc nap vao Rom cla vi di€u khi€n d€ thuc hi€n chuong
trinh. Chuong trinh dich Assembler dugc dung ph6 bi€n hi€én nay la
chuong trinh Macro Assembler st dung trén Dos.

- Chuong trinh ngén ngl' mdy (Machine Language Program): La
chuong trinh gdm céc ma nhi phan tuong Ung v&i 1 1énh cla vi x& 1y. Cic
chuong trinh vi€t bang ngdn nglt mdy thudng dudc goi 1a ma dbi tugng
(object code) va thuc thi duQc.

- Chuong trinh Assembler: La chuOng trinh dich mOt chuong trinh
viét bang hop ng(r sang chuong trinh ngén nglt mdy. Chudng trinh ngdn
ng(t mdy c6 th€ & dang tuyét d6i hodc G dang tdi dinh vi. Chuong trinh
Linker: La chuong trinh k&t hgp cdc chuong trinh d6i tuQng tii dinh vi
duoc dé taora chuong trinh d0i tuong tuyét dGi dé thuc thi dudgc.

- Segment: La mOt don vi bO nhd chra ma 1énh hoac chlra d{ li€u.
MOt segment c6 th€ & dang tuyét dbi hodc tdi dinh vi dugc. Segment tii
dinh vi dugc sé c6 tén, ki€u va cdc thudc tinh cho phép chuong trinh linker
k€t hop né v&i cac phan cla cic doan khac n€u can d€ dinh vi ding doan.
Segment G dang tuy€t d6i khong c6 tén va khong th€ két hop dugc véi cic
doan khac.

- Module: Chltal hay nhi€u segment hodc mOt phan segment. MOt
module c6 tén do nguOi s dung dat. Nhitng dinh nghia module xac dinh
tam cUa cidc ky hi€éu cuc bd. MOt tap tin dOi tugng chla 1 hay nhi€u
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module. MOt module dugc xem nhU 13 mOt tap tin trong nhi€u tinh hulng.

- Chuong trinh: GOm nhi€u module tuyét doi, trOn tat cd cic doan tuyét
doi va tdi dinh vi dugc tU tat cd ciac module nhap. MOt chudng trinh chi
chta cdc ma nhi phan cho céc chi thi ma mdy tinh hi€u. Vi di€u khi€én MSC-
51 déu c6 chung mot tap 1énh, cic Vi di€u khi€én dugc cdi ti€n sau nay
thudng it thay d6i hodc m& rOng tdp 1€nh ma chid trong phét tri€n phan
cUng.

- PE€ soan thdo chuong trinh c¢6 thé s dung Notepal hodc bat c(
chuong trinh soan thdo cé s& dung bo ki tu chudn ASCII va luu tén duoi
nhU sau: "tén.asm". Ngoai ra c¢6 th€ s& dung cdc phan mém ho trg soan
thdo danh riéng cho vi di€u khi€n da tich hgp san chuong trinh dich
Assembler.

2. Hoat dOng cUa trinh bién dich Assembler.
Muc tiéu:Hiéu duoc cdch bién dich cUa chUong trinh Assembler.

- ASMS5I1 1a assembler chay trén mdy tinh do Intel cung cap d€ bién
dich cho ho MCS51. Céch diung ASMS1 d€ bién dich chuong trinh viét
bang hop nglf nhu sau: ti ddu nhdy & DOS hay 6 Win commander ta thuc
hién theo cu phdp:

ASMS51 source_file[assembler_control]

Trong d6 source_file 13 tén tdp tin nguOn viét bang hop ngl,
assembler_control 1a nhlng diéu khién assembler.

Assembler nhan tap tin nguOn (vi du “example.asm”) s€g tao ra tap tin
doi tugng (“example.Obj”) va tap tin ki€u liét ké (“example.lst”) nhu hinh
7.1

example.obj

User Program
example.asm

example.lst

Hinh 7.1. Bién dich mOt chuong trinh nguOn
- Tat cd cic chuong trinh bién dich déu quét chuong trinh ngubn 2
1an d€ thuc hién dich ra ngdn nglt mdy nén dudgc goi l1a Assembler hai
budc. Assembler st dung bd dém vi tri 1am dia chi cUa cdc 1€nh va cic gid
tri cho céc nhan. Hoat dOng cUa tUng budc dugc md ta nhuU sau:
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Budc 1: nhan di€n cic nhin va céc ki hiu trong chuong trinh nguOn,
tinh todn céc dia chi tuong dOi clla ching va cat vao bang ki hiéu. Bang ki
hi€u ch(ra nhimg vi tri nhan, nhitng ki hi€u va nh(ing gi4 tri tuong Ung cUa
chiing. BO d€m vi tri: 1uu gil dia chi cla c4c 1€nh va gi4 tri cUa nhin
chuong trinh.

Budc 2: tao ra tap tin dOi tugng va tap tin 1iét ké:
= C4c tU g0i nhd.
C4c todn hang dugc dinh vi va dat sau cdc ma 1énh.
Céc gid tri ki hi€u dudc truy cap d€ tinh ding dit li€u hodc dia

2

chl.
= Cho phép tham chiéu tdi.
- Tap tin tdi dinh vi chlra thong tin can cho linker va dinh vi.
- Tap tin liét k& ch(ra chuong trinh nguOn va ma 1€nh.
3. Cau tric chung chuong trinh hop ngir cho 8051
Muc tiéu: Hi€u dudc cau tric chudng trinh hgp ng(r.
3.1. Cdc thanh ph@n co'ban cla ngoén ngir Assembly.
- Lables: Nhian — danh ddu cho mOt doan 1énh.
- Orders: Lénh.
- Directives: Dinh huéng chuong trinh dich
- Comments: Cdc 10i chu thich

Thé[rlét iﬁyéllghlénh troszﬁlhﬁl‘éjl{lgg ©ah hlqghngﬁ' gOm c6 cdc trudng sau:
A:  Mov AH, 10h  ; Dua gid tri 10h vao thanh ghi AH
PE c6 th€ dich thanh file md mdy dang HEX-Code trudc khi download
vao Chip thi mOt chudng trinh assembly phai tuan th( cic nguyén tac sau:
- MOi dong 1&nh khong vuot qua 255 ky tu.
- MOi dong 1énh phai bat dau bang 1 ky tu, nhan, 1é€nh hodc chi thi
dinh huéng chuong trinh dich.
- MOoi th(r sau ddu *;” dugc xem 12 10i gidi thich va chuong trinh dich
s& bd qua. C4c thanh phan cUa mOi dong 1&nh c4ch bi€t nhau it nhat bang
mOt dau cich.
3.2. C&u triic churong trinh dir liéu.
e Nhitng 1€énh cUa vi xU Iy.
e  Nhimng chi dan assembler (Assembler Directive).
« Nhimg di€u khi€n Assembler.
e Céc chu thich.
<  Cu phép 1énh cUa vi xUr 1y nhu sau:
[label:] mnemonic [operand] [,operand] [...] [;comment]
Trong d6 label 14 nhin — theo sau b&i dau hai cham *:”, mnemonic 1a tU ggi
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nhG cla 1€nh, operand 12 todn hang tuy thuOc vao 1€nh c6 mOt hodc nhi€u
toan hang hodc khdng c6 todn hang, culi ciing 1a chi thich cho 1énh d6 — di
sau dau chdm phéy “.”_Ki hiéu la tén dugc dinh nghia d€ bi€u dién mot
gid tri, kh6i viin ban, dia chi hodc tén thanh ghi va ciing c6 th€ bi€u dién cic
hang s6 va céc bi€u thic. Céc tén cla cic ki hiu cho phép tbi da 31 ki tu
vGi ki tu dau phdi 1a ch{f hodc ddu “?” hodc “-”, va theo sau phdi la céc
chi, s0, “?” hodc “-”. Cdc ki hiéu c6 thé sir dung cac ki tU in hoa hay
thuOng khong phan biét. Chid y cdc tU ki hi€u 1a céc tUr da s dung nén
ngU0i 1ap trinh khong dugc dung ching 1am ki hi€u cho cdc muc dich khac.
Vidul:  Bdn EQU R2

Nhin 13 m&t loai ki hiu dung d€ dinh nghia vi trf trong chuong trinh:

. Tén nhin tugng trung cho mot dia chi.

. Ving vin ban th( nhat trong dong hop nglr

. Theo sau nhan 1a dau hai chdm “:”
. Trén mOt hang chi c6 th€ dinh nghia mOt nhan.
. Khong dugc dat tén cdc nhén tring nhau
Vidu 2:
Labell: MOV R2.,#35h

Mnemonic 12 tat cd cdc tU ggi nhG cho tat cd cdc 1énh va cic chi dan
assembler:

e Mnemonic cho 1énh: ADD, SUB, MUL, DIV, MOV,...

e Mnemonic cho chi dan assembler: org, equ, db, bit,...

Toan hang operand 13 d0i sO hodc biu thlc dugc dat tad cung véi
1énh hodc chi dan assembler, todn hang c6 thé 1a dia chi hodc dit liéu.

Bai tap: Phan tich 2 vi du sau:

Vidu 3: Ngat EQU R2
Vidu 4. MOV RO, #75H
NOP
RET
Trong hgp ng(t ASM51 c6 cic ki€u toan hang bang 7.1:
Ki€u to4an hang Mb t
D{r liéu tUc thoi Ki hi€éu hodc hang dugc dung lam gia tri sO
Dia chi bit truc ti€p K{ hi€éu hodc hang tham chi€u dia chi bit

Dia chi chuOng trinh K{ hiéu hodc hang tham chi€u dia chi ma
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Dia chi d{t li€u truc tiép K{ hi€éu hodc hang tham chi€u dia chi d{t liéu

Dia chi gidn ti€p Tham chi€u gidn ti€p dén bO nhd, c6 thé 1a
offset

Ki hiéu assembler dac biét | Tén thanh ghi.

- D{r liéu tdc thOi (immediate data): La bi€u thlc sO dudc ma hda
nhu mOt phan trong 1€nh ngdn nglt mdy. Toan hang nay phdi cé ki hi€u “#”
di trudc.

Vidu5s: MOV RO,#30. Trong vi du nay 30 Ia d{ liéu tUc
thoi.

Dia chi bit truc ti€p: (direct bit address): Ki€u nay dung d€ truy cap cic
bit cUa cdc 6 nh& cho phép truy xudt bit.

C6 3 cich dé€ dinh dia chi bit:

Truy xudt truc ti€p dia chi bit.
Truy xudt todn t& cham (byte.bit).
Ki hiéu assembler dugc dinh nghia trudc.

Vidu6: SETB OOH :bit c6 dia chi 00H
CLR ACC.7 ;x6a bit th 7 cUa thanh ghi A
CLR EA :x6a bit ngat tOn cuc

Dia chi chuong trinh: (program address): La todn hang cUa 1énh nhdy. Lénh
nhdy tuong d0i: trong ki€u 1€nh nay todn hang nay c6é d0 dai 8 bit dugc
xem 12 offset s dung cho 1énh nhdy khong di€u ki€n sjmp va 1€nh nhdy c6
di€u kién. Lénh nhdy va 1énh g0i tuyét dbi: trong ki€u 1€nh nay todn hang
nay c6 dO dai 11 bit dung d€ qudn ly trang b0 nh& cho 1énh AJMP va
ACALL. Lénh nhdy va 1€énh goi c6 dia chi dai: trong ki€u 1&€nh nay toan
hang nay c6 d0 dai 16 bit dung d€ qudn 1y toan bd b0 nhd cho 1énh LIMP
va LCALL.
- Nhay va g0i generic:
Lénh JMP c6 th€ dugc dich hgp thanh 1énh SIMP, AIMP hodc
LIMP.
Lénh Call c6 thé dugc dich hgp thanh 1énh ACALL hodc LCALL.
Ngu0i 1ap trinh khong can quan tdm dén dia chi that khi nhdy hay
goi.
- Quy tac chuyén thanh tuy thulc vao assembler:
Lénh SIMP: khong c6 tham chi€u tGi va dia chi dich trong ving
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-128 byte so v&i dia chi cla 1énh k€.
Lénh AJMP/ACALL: khong c6 tham chi€u t6i va dia chi dich
trong viing nh& cling khdi 2 KByte so v&i 1énh k€.

- Lénh AJMP/ACALL: c6 tham chi€u t&i dia chi dich trong viing nh&
64Kbyte.

- Dia chi d{t liéu truc ti€p (direct data address): Dia chi nay diung dé
truy xudt bO nhé dir 1iéu ndi tU c¢6 dia chi 00H dén 7FH va cic ving nh&
chlra céc thanh ghi ddc biét tUr 80H dén FFH. C4c ki hi€u dugc dinh nghia
déu c6 thé st dung dugc cho céc thanh ghi chlc niing.

Vidu 7 Hai 1énh sau 1a tuOng duGng:

MOV A,90H
MOV A,P1

- Dia chi d{t liéu gidn ti€p (indirect data address): Ki€u nay dung cic
thanh ghi d€ ch(a dia chi cUa cic 6 nh& can truy xudt dit li€u. Cac thanh
ghi st dung cho ki€u nay 14 thanh ghi RO, R1, DPTR va PC. Cic ki hiéu dac
biét cla assembler: Cac ki hi€u nay dung cho cich dinh dia chi dung thanh
ghi nhu' A, DPTR, RO dén R7, PC, cO C va cdp thanh ghi AB. Ki hiéu dau
“$” diung d€ tham chi€u dé€n gid tri hi€n hanh cla bd dém vj tri.

Vi du 8: hai Iénh sau 1a tuOng duong:
WAIT: JNB RLWAIT

JNB RIL$
Ki hi€u “;” di sau nd 12 c4c chu thich
3.2.1. Khai bdo bién
Ten_bien DB Gia_Tri_Khoi_Tao

DB 12 mOt chi 1énh d{t liéu dugc s dung rOng rii nhat trong hop
ng(r. N6 dugc dung d€ dinh nghia d{t liéu 8 bit. Khi DB dudgc ding dé
dinh nghia byte d(r liéu thi cic sO c6 th€ & dang thap phan, nhi phan, Hex
hodc & dang thUc ASCIL. P6i véi d{f liéu thap phan thi can dat ch(t “D”
sau sO thap phan, d0i v4i sO nhi phan thi dat ch{t “B” va d6i véi dit liéu

dang Hex thi can d&t chit “H”. o , ,
Ang Hex Tl b Gat € Khi d{f liéu c6 kich thuéc 1a 2byte st

BEARW d@ishaipigo bi€n ki€unguyéq (hap phan

0)

DATA2: DB 00110101B S nhj phan (35 @ dang Hex)
0)

DATA3: DB 39H ; S dang Hex
0)

DATAA4: DB “Ky thuat may tinh” ; Cac ky tu ASCII
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3.2.2. Khai bdo hang
Ten_Hang EQU Gia_tri
Pugc ding d€ dinh nghia m6t hang s6 ma khong chi€m ngin
nh& ndo. Chi 1énh EQU khong danh chd cat cho d{f liéu nhung né gan
mOt gid trj hang s6 vGi nhin d{ 1iéu sao cho khi nhin xudt hién trong
chuong trinh gid trj hang sO cla né s& dugc thay thé d6i véi nhan

S8kt EQU 25

MO R3, #count ; Khithuc hién 1énh “MOV  R3,
;thi thanh  ghi R3 sé duQc nap gid tri 25
3.2.3. Cau triic mOt chuong trinh hop ngir

PRE9000: RBbicH LN 4pais 1] dia chi\ teocsy)

Main: ORG 9%%% é’éa ne d(!ﬁ&%lllc(a)lgoc%llh_dl(l)g %ggh phUc vU ngat

CALL Subname
Subname
RET
END ; két thic chuong trinh
Vidu9:
ORG 00H ;(con trO chuong trinh bat dau tlr 00h)
LIMP MAIN ; nhay t&i vi tri ¢6 nhan 1a MAIN)
ORG 0030H : (vi trf bat d&u chuong trinh chinh MAIN):
MAIN:
MOV R1,#10 ;(nap cho R1 gia tri 1a 10).
LAPI:
DJNZ R1,LAP1
END : (Két thic chuong trinh.)

% Con trG: vi trf ma vi di€u khi€n bat dau thuc thi tai d6. ThuOng khi
bat dau con tr0 c6 dia chi thap nhat 1a 00h, tuy nhién ngUdi 1ap trinh ciing
c6 th€ quy dinh cho né lam viéc tai mOt vi tri bat ky

Vidu:
ORG 00H : Bat dau tai vi tri 00h
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ORG 0030H . Bt ddu tai vi trf 0030h

3I%h4.an§’huong trinh con.

................. Céc ciu 1énh

RET
Vi du 10:
ORG 00H

LIMP MAIN
ORG 0030H

MAH\K/IOV R1,#10

LCALL LAP1
LAPI:
DJNZ R1,LAPI
RET ; k€t thiic chuGng trinh con
END
4. Tinh bi€u thic trong khi hop dich.
Muc tiéu: Hi€u dugc cic bi€u thlc va cic toan tlf trong chuong trinh.

;201 chuOng trinh con

Ky hiéu | Thuc hién Vidu Két qua
+ COng 10+5 15
- Tru 28-17 8
* Nhan 7*4 28
/ Chia nguyén 7/4 1
MOD  |Chialdy du 7 MOD 4 3
SHR Dich phai 1000B SHR 2 0010B
SHL Dich trai 1010B SHL 2 101000B
NOT Pao NOT 1 1111111111111110B
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AND And bit 1101B AND 0101B |0101B
OR Or bit 1101B OR 0101B  |1101B
XOR Xor 1101B XOR 0101B |1000B
LOW  |Laybytethdap |LOW(OAADDH) [ODDH
HIGH L&y byte cao HIGH(OAADDH) |0AAH
EQ,= |Sosinhbang |7EQ4 or7=4 0 (false)
NE,<> |SS Khong bang |7 NE 4 or 7<>4 OFFFFH (true)
GT, > SS 16n hon 7 GT 4 or 7>4 OFFFFH (true)
GE, >= S\S nhd hon hoac|7 GE 4 or 7>=4 OFFFFH (true)
bang i
LT, < SS nhO hon 7LT 4 or 7<4 0 (false)
LE <= S\S nhd hon hodc|7 LE 4 or 7<=4 0 (false)
bang

Bang 7.2. Cdc todn tU

Thay vi phdi nhG tén tUng thanh ghi, hay tUng bit, ta c6 th€ gan cho né
mOt cdi nhi ggi nhd tuong Ungs vGi chlc ning cla nd, assembly ho trg
viéc dat tén theo quy tac sau:

- Tén duoc t6 hop tU cic ky tU (A-Z, a-z), cdc sO (0-9), cic ky tu
dac biét (“?” Va “_”) va khong pha biét ch{r cdi va ch( thudng.
- D0 dai tén tOi da 1a 255 ky tU, nhung chi 32 ky tu dau dugc dung
dé€ phan biét.
- Tén phai bat ddu bang ky tu.
Khong dugc triing v&i céc tU khéa sau:

A
ADD
s

ARO

AR4

AB ACA
TT
AIM AND
D
AR1 AR2
ARS ARG

ADD IZ

ANL LOW

AR3 MOV
~

AR7 NOP

LCAL LE
LT MOD
MOV MUL
NOT OR

LIMP

MOV

NE

ORG
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BIT BSE C CAL ORL PC POP PUSH
~ T
CINE CLR COD CPL RO R1 R2 R3
=
CSE DA DAT DB R4 RS R6 R7
~ A
DBIT DEC DIV DIN RET RETI RL RLC
7
DPT DS DSEG DW RR RRC SET SETB
P
END EQ EQU GE SHL SHR SIMP SUBB
GT HIG IDAT INC SWA USIN XCH XCHD
o A D ~
ISEG JB JBC JC XDA XOR XRL XSEG
TA
JIMP JNB JINC INZ IZ LCAL LE LIMP
T
LOW LT MOD MOV

4.1.Khdi niém cdc biéu thikc va todn tir

- Toéan t& dugc ding d€ két hgp va so sanh céc todn hang trong
chudng trinh hgp ng(r.

- Biéu thlc diing d€ két hgp céc sO, cac chudi ky tu, cac ky hiéu va
céc toan tU d€ tinh todn ra sO nhi phan 16 bit. Dung bi€u thUc trong 18p trinh
s& gitip cho chuong trinh dé& doc hon va uyén chuyén hon.

- Céc toan hang gOm c6: sO, ky tu, chudi ky tu va bd dém vj tri.

- Céc toan t& gOm c6: todn tU s& hoc, todn tU nhi phan, todn t& quan
hé va cédc todn tUr khéc.

S6: c6 thé dugc st dung la:

* SO thap luc phan (hexadecimal = hex, c¢6 c¢d sO 16): H, h.

SO thap phan (decimal, c6 c0 s 10): D, d hodc khong can ghi.

e SO bt phan (octal, c6 cO s0 8): 0, o, Q, qg.

SO nhi phan (binary, c6 ca s6 2): B, b.

Chi y: V3i sO hex n€u ki tu' sO hex dau tién bén trai 1a chlf (t&r A dén F)
thi phdi c6 thém ki tu's6 0 & trudc.
Vidu 11: 1énh nap d{ li€u F4H vao thanh ghi RO
MOV RO, #0F4H
% Ky tu: Cho phép tOi da 2 ky tu nam gilta 2 ddu nhdy (*) c6 thé
dugc ding 1am todn hang trong bi€u thic.
Vidu 12: ‘A’ ¢6 gi4 tri tuong duong 0041H (bang ma ASCII)
‘AB’ ¢6 gid tri tuGng duong 4142H



201

‘a’ ¢6 gid tri tuoOng dudng 1a 0061H
‘ab’ 6 gid tri tuong duong 6162H
Chiing ta ciing c6 th€ sU dung ky tu 1am toan hang cho dit 1iéu tc thoi.
Vi du 13:
MOV RO# 0’
% Chu0i ky tu (character string):

C6 thé két hop vdi chi dan DB d€ dinh nghia cdc thdng béo trong
chuong trinh hgp ng(r.

Vidu 13: kytu DB ‘aandb’

Chi dan trén sé tao ra mOt viing nhé dir liéu chita cic ma ASCII tuong
Ung 12 50H (ch{t P), 72H (ch{rr), 65H (ch(te), ..., Iuu vao ving nhG bat
dau tur dia chi kytu.

% BO dém vj tri (location counter):

Diing d€ x4c dinh dia chi clla tUng mé 1énh trong chudng trinh bién dich
tuy thuOc vao chi dan ORG. Ky tu ‘$’ s€ trd v€ gi4 tri hién hanh cla bd
dém vi tri.

Vidul4: LOC OBJ LINE SOURCE

Gidi:
ORG 0000h
start:  INC A
JMP  start
ORG  start+200
JMP  start
JMP  finish
CALL delay
finish: DEC A
JMP  start
delay: MOV 17#0
RET
END
4.2. Cdc todn tur sé'hgc (arithetic operation).
e Toén tl cOng “4”  expr + expr
e Toén tUr trtr “-7 expr - expr
e Todn tU nhan “x”  expr * expr
e Toén tU chia “/>  expr/expr
 Todn tU chia 1dy phan du “mod” expr MOD expr

Trong d6 expr 1a bi€u thlc.
Vi du 15:
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MOV A#10+ 10H ;hai 1énh ndy tuOng duGng
MOV A#IAH
MOV A #25MOD 7 ;hai 1énh ndy tuong duong

MOV A #4
4.3. Cdc todn tur logic.
e Toén t& NOT: NOT expr 13y bu ddo tlng bit
e Todn t0 SHR expr SHR n dich sang phdi n bit
e Todn t& SHL expr SHL n dich sang trdi n bit
e Todn t& AND expr AND expr and tUng cap bit tuong Ung
e Todntd OR expr OR  expr or tUng cap bit tudng Ung

e Toén t& XOR expr XOR expr xor tUng cap bit tuong Ung
Trong d6 expr 1a bi€u thlc va x 14 sO vi trf can dich.
Vi du 16: 3 1énh sau l1a tuOng duGng
THREE EQU 3
MINUS3 EQU -3
MOV A#(NOT THREE) +1

MOV A#MINUS3
MOV A#11111101B

4.4. Cdc todn tu quan hé (relation operators).
*EQ = béng nhau (equal)

* NE <> khdng bang nhau (not equal)

LT < nhO hon (less than)

*LE <= nh® hon hodc bang (less than or equal)

«GT > 16n hon (greater than)

* GE >=  1Gn hon hay bang (greater than or equal)

K&t qud ludn trd vé ding (FFFFH) hodc sai (0000H
Vidul7: cé4c 1énh sau 1a tuOng duOng

MOV A #5=5
MOV A#S5EQS
MOV A#5 NE 4
MOV A#S5<>4
MOV A #0FFH

4.5. Cdc todn tu khdc.
 Toan t&* LOW expr c6 chUc ning 1y k&€t qua byte thap cUa expr.
* Toan t& HIGH expr c¢6 chUc niing 1dy két qud byte cao cla expr.
Vi dyl8:
MOV DPH#HIGH(1234H)  :hai 1&nh nay tuGng duong
MOV DPH,#12H
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MOV DPLA#LOW(1234H)  :hai 1énh nay tUGng dUcng
MOV DPL,#34H
4.6. Thir tw wu tién cdc todn tir.
Danh sich quyén Uu tién cUa cic todn t&r duQc sap theo thir tu
tU cao nhat dén thap nhat nhu bang 7.2

Thi tu Toén tUr
1 O
2 HIGH LOW
3 * / MOD SHL SHR
4 + -
5 EQ NE LT LE GT GE = <> < <= > >=
6 NOT
7 AND
8 OR
9 XOR

Khi céc todn t&r dugc st dung c6 quy€n Uu tién ngang nhau thi vi€c tinh
todn ra gid tri s& bat dau tinh tU trai sang phai.
5. C4c di€u khi€n cia ASSEMBLER.
Muc tiéu: Bi€t cac 1€nh di€u khi€n trong chuong trinh ASM.

La nh{rng chi thi 1énh cho assembler va dUgc chia ra 1am cidc nhém nhu
sau:

- Diéu khién trang thai Assembler: ORG, END, USING.

- Dinh nghia ky hiéu: segment, equ, set, data, Idata, Xdata, bit, code.

- Khéi tao hay dinh nghia trong b0 nhé: DS, DBIT, DB, DW.

- Lién k€t chuong trinh: public, extrn, name.

- Chon doan: Rseg, Cseg, Dseg, Iseg, Bseg, Xseg.
5.1. Piéu khién trang thdi ASSEMBLER.

%  ORG: c6 chlc ning thay d0i b d€m vi trf cUa segment hién thOi d€
dat gbc chuong trinh mdi cho cic doan chuong trinh theo sau ORG.

Céch s&rdung: ORG expr

Vidu 19:
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ORG 2200h :khai bdo dia chi bat ddu 2200h

MOV A #35H

MOV A #35H

MOV A #35H

ORG ($+1000H) and OFO00h  :khai béo dia chi biing dia chi hién tai
cOng

MOV A #35H ;thém 1000H va and v&i FOOOH d€ chuyén sang 4 kbyte ké
END

Né&u b 1&nh AND véi FOOOH thi dia chi m&i s& 12 3206H = 2206H +
1000H. Ta c6 th€ st dung khai bao ORG trong bat kY loai segment nio.
Néu segment hién th0i 12 tuy&t d0i thi gia tri s€ 1a dia chi tuyét doi trong
segment hién thdi. Néu segment hi€n thdi 12 tai dinh vi dugc thi gid tri cla
bi€u thlic ORG dugc xU 1y nhu offset cUa dia chi nén cUa segment hién
thoi.

# USING: c6 chlc ning bdo cho assembler bi€t bank thanh ghi tich
cuc hién thoi, nhung né khong chuy€n bing thanh ghi, do d6 d€ c6 thé si
dung ding thi ta phdi s& dung ARO dén AR7 sau khai bdo USING thay vi
dung RO dén R7. Khi d6 assembler sé tu ddng st dung diing thanh ghi trong
bing thanh ghi mong mubn d6 va khi dich assembler s& d0i ARN sang dia
chi truc tiép.

Céch s&r dung: USING expr

Vi du20:

USING 2

MOV AR3#70H

MOV RO,#22H

Trong 1€nh th(r nhat, AR3 chinh 1a thanh ghi R3 cUa bank thanh ghi 2 va
sé dudc thay thé bang dia chi truc ti€p 12 13H. Trong 1énh th( hai, RO van
truy cap trong bank thanh ghi hi€n tai 1a bank 0.

END: 12 phit bi€u cubi ciing trong tap tin nguOn, nhitng gi sau chi dan
END sé khong dugc xU 1y.
5.2. Chi dan dinh nghia ki hiéu.

Nhiing chi dan nay tao cdc ky hiéu dé€ bi€u dién cidc segment, cic
thanh ghi, s6 va dia chi. Khdng dugc s dung nhan cho chi dan. Nhimg ky
hiéu dugc dinh nghia bdi cic chi dan nay 1a duy nhat, ngoai trr chi dan
SET cho phép dinh nghia lai.

EQU hay SET: c6 chlc niing g4n 1 ky sO hay ky hi€u thanh ghi cho tén ky
hiéu dugc dat ta.
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Céch sUr dung:
symbol equ expr
symbol set expr
Trong dé symbol 14 ky hi€u do ngudi ding dinh nghia va expr 1a bi€u
thiec.

Vi du2l:
BDN EQU R2
GIAY SET 40
Segment: c6 chUc ning khai bdo segment tdi dinh vi dugc.
Céch st dung: symbol segment segment_type

Trong d6 symbol 1a ky hiéu do ngudi dung dinh nghia va segment_type
12 ki€u segment. C6 céc ki€u segment nhu sau:

Code: segment ma chuong trinh.

Xdata:  segment viing d{t li€u chfa & b0 nh& bén ngoai.

Data: segment viing d( 1iu n0i c6 dia chi truc ti€p tur
OOH=+7FH.

Idata: segment viing d{I 1i€u n0i c6 dia chi gian ti€p tur
00H+7FH d6i vGi 8051 va 00H+FFH doi
vGi 8052.

Bit: segment viing nh@ bit nam trong viing nh& cho phép truy
xudt bit tUf 20H+2FH

Vi du 22:

EPROM SEGMENT CODE
Khai b4o ky hi€u eprom 1a segment ki€u code. Chi y phét bi€u nay chi
khai bso EPROM la ki€u code, d€ s dung segment nay thi phai si dung
chi dan RSEG.
CODE/DATA/IDATA/XDATA/BIT
Duing d€ géan dia chi cUa ki€u tuong Ung v3i ky hi€u, tuy nhién né€u c6 st

dung thi
assembler ki€m tra kiéu.

Vi du 23:
LOC OBIJ LINE SOURCE
0005 | flagl equ  05h
0005 2 flag2 bit  05h
0000 D205 3 SETB flagl
0002 D205 4 SETB flag2
0004 750500 5 MOV  flagl,#0
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0007 750500 6 MOV  flag2,#0
4% ERROR #37, LINE #6 (0), DATA SEGMENT ADDRESS
EXPECTED
7 END
SYMBOL TABLE LISTING

NAME TYPE VALUE ATTRIBUTES

FLAGI1... NUMB O0005H A

FLAG2... BADDR 0020H.5 A

REGISTER BANK(S) USED: 0

ASSEMBLY COMPLETE, 1 ERROR FOUND (6)

Trong chuong trinh vi du trén ta di khai bdo flagl 1a 6 nhG c6 dia chi 05H,
lag2 12 bit c6 dia chi 05H. Hai 1énh setb khi bién dich khong cé 16i vi
assembler xem chung 1 cdc bit c6 dia chi 05H.

Lénh th(& 5 khi bién dich sé xem flagl 1a 6 nhG c6 dia chi 05H, nhung
1&nh th( 5 thi khi bién dich s& bdo 16i vi 1énh MOV khong thé thuc hién
d0i v4i 6 nhd bit.

5.3. Khoi tao gid tri trong b nhé&

DB (define byte): dinh nghia byte, c6 chlc ning kh&i tao ving nhd ma
vGi céc gia tri kiu byte.

Cé4ch sirdung: [label:] db  expr [,expr][...]

Trong d6 label 1a nhian do ngudi dung dinh nghia va expr 12 bi€u thifc.

Vi du 24

LOC OBIJ LINE SOURCE
-—-- 1 cseg at  0100h
0100 CO 2 ma7d: db  0OcOh,0a4h
0101 A4

3
0102 48656C6C 4 msg: db  'Hello'
0106 6F

5

6 end
SYMBOL TABLE LISTING

.DW (define word): dinh nghia tU, c6 chlc ning khdi tao ving nhd ma véi
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céc gid tri ki€u word.

Cé4ch sirdung: [label:] dw  expr [,expr][...]

Trong d6 label 1a nhan do ngudi dung dinh nghia va expr 12 bi€u thifc.
5.4. Dinh dia chi trong b6 nhéo.

DS (define storage): dinh nghia ving 1uu tr(f, c6 chUc ning danh ving nhg
theo byte. Chi dan nay c6 thé dugc st dung trong bat ky loai segment nio
ngoai trtr DBIT.

Cé4ch sUrdung: [label:] ds expr

Trong d6 label 1a nhan do ngudi dung dinh nghia va expr 1a bi€u thlc
khong c6 tham chi€u t&i.

Khi gdp chi dan DS trong chuong trinh thi b0 dém vi tri cla segment
hién tai dugc ting thém sO byte 1a gid tri cUa expr.

Vidu 25: tao ving nhé Ram ndi 40 byte d€ luu dit liéu:
DSEG AT 10H ;ving nhG d{rliéu nbi
LEN EQU 40
BUF: DS LEN :danh 40 byte bat dau ttr dja chi 10H
Vi du 26: tao ving nhd Ram ngoai 1000 byte d€ Iuu d{f liéu:
XSEG AT 2000H ;ving nhG d{r li€u ngoai
XLEN EQU 1000
XBUF: DS LEN ;danh 1000 byte bat dau ti dia chi
2000H
CSEG AT 0000H ;bét dau ma chuOng trinh
MOV DPTR #XBUF ;nap dia chi cUa ving nh@ ngoai vao
dptr

LOOP: CLR A
MOVX @DPTR,A
INC DPTR
MOV  A,DPL
CINE AH#LOW(XBUF+XLEN+1),LOOP;so sanh dia chi
byte thap
MOV  ADPH
CINE A #HIGH(XBUF+XLEN),LOOP;so sdnh dia chi byte
cao d€ két thiic
SIMP $
END
.Dbit (define bit): dinh nghia ving 1Uu tr(t d{t li€u bit, ¢6 chlc ning danh
vung nh@ theo bit trong segment bit.
Cé4ch sirdung: [label:] dbit expr
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Trong d6 label 1a nhan do ngudi ding dinh nghia va expr 1a bi€u thlc
khong c6 tham chi€u tGi. Khi gdp chi dan DBIT trong chuong trinh thi bo
dém vi tri cUa segment BIT hi€n tai dugc ting thém v&i sO bit 1a gia tri cla
expr.

5.5. Lién két chuong trinh.

Cho phép cdc module (cdc tap tin) dugc hgp dich riéng cé thé& lién lac voi
nhau bang cich cho phép tham chi€u gilta cdc module va dat tén cic
module.

Public: Liét ké cic ky hiéu c6 thé dugc s& dung trong cic module dbi
tuong khac.

Céch st dung: public symbol [,symbol]l,..]

Trong d6 ky hiéu symbol dugc khai bdo trong Public phdi dugc dinh
nghia trong module hién hanh.

Vi du 28: Public inchar, outchar, inline, outstr, extern

Extrn: Liét ké cdc ky hi€u dugc tham chi€u trong module ngudn hi€n
hanh nhung chung dudc khai bdo trong cidc module khic.

Céch strdung: extrn segment_type(symbol [,symbol][,..])

Cac segment_type 1a CODE, XDATA, DATA, IDATA, BIT va NUMBER
(NUMBER 12 ky hiéu khong c6 ki€u dugc dinh nghia bang EQU).

Vi du 29: C6 2 tap tin MAIN.SRC va message.SRC

;main.src

Extrn code (HELLO, GOOD_BYE)

CALL HELLO

CALL GOOD_BYE

END

;MESSAGE.SRC

PUBLIC HELLO, GOOD_BYE
HELLO;

RET

GOOD_BYE;

RET
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Hai module trén khong phdi 1a chuong trinh day dU: ching dugc bién
dich riéng va lién k€t vGi nhau d€ tao chuong trinh khd thi. Trong khi lién
két, cac tham chi€u ngoai dugc thay th€ vdi dia chi ding cho cdc 1énh
CALL

Name: dung dé dat tén clla module d6i tuong dugc sinh ra trong chuong
trinh hién hanh.

Céch sirdung: Name module_name

Trong d6 module_name la t€n module
5.6. Cdch chon segment.

- Segment 12 kh®i ch(fa ma 1énh hay viing nh& chlta d(t liéu ma
assembler tao ra tUf ma hay dit liu trong tap tin ngudn hop ng(r 8051. Khi
Assembler gdp chi dan chon segment thi né s€ chuyén hudng ma hodc dir
liéu theo sau vio segment duQc chon cho dén khi gdp chi dan chon
segment khac.

- .RSEG (relocatable segment — segment tdi dinh vi dugc): cho phép chon
segment tdi dinh dugc ma di dinh nghia truGc bang segment.

C4ch sirdung: Rseg segment_name

Trong d6 segment_name 1a tén segment da dinh nghia trudc do.

- Chi dan nay chuyén hudng mi va d{f liéu theo sau vao doan
segment_name cho d€n khi gdp chi dAn chon segment khic.

- Céc ki€u chi dan chon segment CSEG/ DSEG/ ISEG/ XSEG Cho phép
chon 1 segment tuyét doi.

Cé4ch sirdung: aSEG [at address]

Trong d6 a c6 th€ 1a C, D, I, B hodc X va address 1a dia chi.

6. Hoat dOng lién két (Linker).
Muc tiéu: hi€u dugc cic hoat dOng lién két trong chuong trinh.

- V&inhing Ung dung 16n nguOi 1ap trinh thuOng chia chuOng trinh
thanh nhi€u chudng trinh con hay cdc module va c6 thé€ tdi dinh vi dugc.

- Ta can chuong trinh lién két va dinh vi d€ k&t hop cic module thanh
mOt module d0i tugng tuy€t d6i ma c6 thé thuc thi dugc. Tat ca céc ky
hiéu ngoai dugc thay thé bang cic gid tri ding va dugc dat vao trong céc
tap tin xudt dugc minh hoa nhu hinh 7.3:
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Hinh 7.3. Hoat dOng cUa chudng trinh linker ¢6 tén 1a RL51.
7. Macro
Muc tiéu: biét cach Ung dung cdc Macro vao chuong trinh Ung dung.

- Phuong tién xU 1y macro clla ASMS51 1 phuong tién thay thé chuli
ky tU. Macro cho phép cidc phan ma st dung thuOng xuyén sé dugc dinh
nghia mOt 1an bang c4ch dung tUf ggi nhG don gidn va c6 thé€ st dung bat
kY chO nio trong chuong trinh bang céch chén vao tUf ggi nh& dé.

- Ta c6 th€ dinh nghia macro G bat ky chd nio trong chuong trinh
ngudn va sau d6 st dung nhU cic 1€nh khic. Ci phép cUa dinh nghfa macro
nhU sau:

%*define (call_pattern) (macro_body)

- Trong d6 call_pattern 1a tu ggi nh& do ngudi dung dinh nghia va
macro_body 1a thin macro chinh 1a doan chuGng trinh thuGng 13p 1ai.

- PE phan biét v4i cic 1&nh that thi ngudi ta dat thém ky hiu “%”
trudc tén macro va khi hgp dich thi tat cd cic 1énh trong thin macro dugc
thay th€ vao noi goi chuong trinh macro.

Vidu 30: NE&u dinh nghia macro sau & dau tap tin nguén

%*define (push_dptr)
(

PUSH DPH

PUSH DPL

)

Thi khi gdp phét bi€u %push_dptr trong chudng trinh nguln thi trinh
bién dich sé thay th€ bang 2 1€nh trén
PUSH DPH
PUSH DPL
trong tap tin.Ist
- C4c tién 101 khi st dung macro:
Chuong trinh ngudn cé s dung macro thi d& doc hon vi tU ggi
nh& cla macro cho bi€t y nghia clla cong viéc phdi thuc hién.
Chuong trinh ngan gon hon nén it danh may hon.
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S’ dung macro s& 1am gidm b6t 10i.

S’ dung macro gidp cho ngU0i l1ap trinh khong phdi ban rOn vdi
nh{mg chi ti€t cap thap.
7.1. Truyén tham s6 cho Macro.

- Macro véi cdc tham s6 dugc truy€n tUf chuong trinh chinh c6 dang
nhU sau:
%*define (macro_name (parameter_list)) (macro_body)
Trong d6 macro_name 1a t€n macro, parameter_list [a danh sach

cdc tham sO va macro_body la than macro.

Vi du 31: Pinh nghia macro c6 truy€n tham s nhU sau

%*define (cmpa#(value))
( CINE A, #%value,$+3 )
Thi khi g0i phdi truy€n tham sO nhu sau:
% Cmpa#(20H)
Khi bién dich sé tré thanh
CINE A #20H,$+3
Chii y: 1énh cjne 12 1&nh 3 byte, do d6 $+3 chinh 1a dia chi cla 1énh ké
nam sau 1énh CJNE.
7.2. Macro vOi nhan cuc b0.
- Ta cling c6 thé st dung céc nhan cuc b0 trong macro c¢6 dang nhu sau:
90 *define (macro_name [(parameter_list)])
[local list_of_labels](macro_body)

- Trong d6 macro_name 1a t€n macro, parameter_list la danh sich cac
tham s0, list_of _labels 12 danh sich cic nhin cUc b va macro_body 1a than
macro.

Vidu 32: Dinh nghia macro ¢é nhin cuc b0 nhu sau
%*define (dec_dptr) local skip
(DEC DPL
MOV A,DPL
CINE A #OFFh,%skip
DEC DPH
% Skip:)

Khi macro duQc goi

Yodec_dptr

Thi trinh bién dich sé thay thé€ 1énh g0i trén bang c4c 1énh da dinh

nghia trong macro 6 file.Ist nhU sau:

DEC DPL
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MOV A,DPL
CINE A #0FFh,skip00
DEC DPH

Skip00:

Nhin cuc bd khong quan hé v@i nhin cé cung tén trong chuoOng
trinh chinh vi trinh bién dich ASM51 d3 tu dOng thém vio mi sO di theo
sau nhan cuc b0 khi bién dich.

Nhung néu chiing ta dinh nghia macro nhU sau thi khi bién dich
ASMS51 sé khong d6i tén nhan cuc bo:
%*define (dec_dptr) local skip
(
DEC DPL
MOV A,DPL
CINE A #0OFFH,SKIP
DEC DPH
Skip:)
7.3. Tac dOng lap lai (Repeat).
La mOt trong céc macro dugc xay dung san trong Assembler. Ct phdp:
Jorepeat (expression) (text)
Trong dé expression 12 bi€u thUc va text 1a vin ban can 1ap 1ai.
Vi du 33: d€ thuc hién 100 1énh NOP thi ta c6 th€ st dung macro
repeat nhU sau:
Jorepeat(100)
(
Nop
) S
Khi bién dich thi trong file.lst sé thay hang 1€nh trén bang 100 1€énh
NOP.
7.4. Cdc tdc vu diéu khién.
ASMS5I cung cdp cic dinh nghia macro luOng di€u khién d€ cho
phép hop dich c6 di€u ki€n cic phan mi. Dang 1énh macro nhu sau:

Cu phap:

%IF (expression) THEN (balaneced_text)

[ELSE (balaneced_text)]

Trong d6 expression 1a bi€u thUc va balaneced_text 1a viin ban can

thay d6i theo di€u kién.
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CAC BAI TAP MO RONG, NANG CAO VA GIAI QUYET VAN DE

Luyén tdp mOt sO bai l1ap trinh cho kit thi nghiém
Bai 1. Diéu khién khoi hién thi LCD

1.1. Muc dich, yéu cau:

Gitp sinh vién 1am quen vGi viéc di€u khi€n hién thi d{r liéu trén
man hinh LCD trong cdc Ung dung nhu' dém sdn pham,dOng hd bdo
gi®hi€n thi chubi thong bdo...

Sinh vién phdi ndm dugc cdu tao va cich thlc di€u khi€n hién thi
trén man hinh LCD.

1.2. Chuong trinh tham khdo:

Chuong trinh di€u khi€n hi€n thi hai dong Text ra man hinh LCD sau
d6 di chuyén hai dong text k€t hop vGi bat tat den Back light.

;KHAI BAO BIEN
RS BIT P2.3
RW BIT P2.4
EN BIT P2.5
BACK_LIGHT BIT P2.6
DATA_LCD EQU PO.1
ORG 0000H
LIMP MAIN
ORG 0030H
MAIN:
MOV A #38H ;TAO MA TRAN 2 DONG 5X7
LCALL OUT_INSTRUCTION
MOV A#IH ;XOA MAN HINH LCD
LCALL OUT_INSTRUCTION
MOV A #0CH ;BAT HIEN THI TAT CON TRO
LCALL OUT_INSTRUCTION
MOV A#80H ;DUA CON TRO VE DAU DONG THU NHAT
LCALL OUT_INSTRUCTION
MOV DPTR #BANGI1
TEXT1: ; HIEN THI DONG TEXT THU NHAT
MOV A #O
MOVC A.@A+DPTR
LCALL OUT_DATA
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INC DPTR

CINE A#99H, TEXTI

MOV A #0COH ;DUA CON TRO VE DAU DONG THU
HAI

MOV Bh MSTRLETION

TEXT2: . HIEN THI DONG TEXT THU HAI
MOV  A#0
MOVC A,@A+DPTR
LCALL OUT_DATA
INC DPTR
CINE  A#99H,TEXT2
MOV A #0CH :.TAT CON TRO
LCALL OUT_INSTRUCTION
CLR BACK_LIGHT
LCALL DELAY_5S LOOP:

SETB BACK_LIGHT ; TAT DEN BACK LIGHT
MOV RO, #17
SHIFT_LEFT:

MOV A#18H ;DICH TOAN BO HIEN THI SANG TRAI
LCALL OUT_INSTRUCTION
LCALL DELAY_200MS
DINZ RO,SHIFT_LEFT ; KIEM TRA SO LAN DICH
MOV RO, #17

SHIFT_RIGHT:
MOV A#ICH ;DICH TOAN BO HIEN THI SANG TRAI
LCALL OUT_INSTRUCTION
LCALL DELAY_200MS
DINZ RO,SHIFT_RIGHT ; KIEM TRA SO LAN DICH
CLR BACK_LIGHT ; BAT DEN BACK LIGHT
LCALL DELAY_1S
LIMP LOOP

2

_INSTRUCTION:
MOV DATA_LCD,A ;DUA MA LENH RA PORT GIAO
TIEP VOI LCD
CLR RS ;CHON THANH GHI LENH
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CLR RW ;CHON CHE DO GHI
SETB EN ;CHO PHEP DUA LENH RA LCD
LCALL DELAY
CLR EN
LCALL DELAY
RET
OUT_DATA:
MOV DATA_LCD,A ;DUA DU LIEU RA PORT GIAO TIEP
VOI LCD
SETB RS ;CHON THANH GHI DU LIEU
CLRR W ;CHON CHE DO GHI
SETB EN ;CHO PHEP DUA DU LIEU RA LCD
LCALL DELAY
CLR EN
LCALL DELAY
RET
AR s ks o
DELAY_1S:
MOV 33H,#20
MOV TMOD,#00000001B
LOOP_DLIS:
MOV THO,#HIGH(-50000)
MOV TLO,#LOW(-50000)
SETB TRO
JNB TFO0,$
CLR TRO
CLR TFO
DJNZ 33H,LOOP_DLI1S
RET
RS S Sk o
DELAY_S5S:
MOV 32H,#100
MOV TMOD,#00000001B
LOOP_DLS5S:
MOV THO,#HIGH(-50000)
MOV TLO,#LOW(-50000)
SETB TRO
JNB TFO0,$



216

CLR TRO

CLR TFO

DJNZ 32H,LOOP_DLS5S

RET

R S s s o

DELAY_200MS:

MOV 31H.,#4

MOV TMOD,#00000001B
LOOP_DL200MS:

MOV THO,#HIGH(-50000)

MOV TLO,#LOW(-50000)

SETB TRO

JNB TFO0,$

CLR TRO

CLR TFO

DJNZ 31H,LOOP_DL200MS
RET

MOV 30H,#255
DJINZ 30H,$ RET
BANGI:
DB ' WELLCOME TO 'W99H BANG?2:
DB 'CONTROLLER LAB!,99H
END
Bai 2: Truy xudt IC real time DS12887
1.1. Muc dich, yéu cau :
Gidp sinh vién 1am quen vGi viéc truy xudt d{t liéu thGi gian tU IC real
time cho cdc Ung dung yéu cau thdi gian thuc nhu ddng hd bio gid...
1.2. Chuong trinh tham khdo :
Chuong trinh dong hO bdo gi0,phiit,gidy,tht ngay thidng nim
bang cich truy
xuat d{ liéu thoi gian tU Real time,cho phép khdi tao lai Real
time.
;KHAI BAO BIEN
RS BIT P2.3
RW BIT P24



EN

BIT

BACK_LIGHT BIT
ENABLE_REALTIME BIT

DAT AE_N‘@%LE_INTI

STEP_SHIFT

LCD_BUF

GIAY
PHUT

GIO

THU
NGAY

THANG
NAM

DONVI_GIAY
CHUC_GIAY
DONVI_PHUT

CHUC_PHUT
DONVI_GIO
CHUC_GIO

DONVI_NGAY
CHUC_NGAY

DONVI_THANG
CHUC_THANG

EQY

EQU

EQU

EQU
EQU

EQU

EQU
EQU
EQU

EQU

EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
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P2.5
P2.6
pP2.7

P3.3

PO
TFH

TEH

7DH
7CH

BH

TAH
7T9H
78H

TTH

76H
75H
74H

73H
T2H
7T1H

70H
6FH

6EH
6DH
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DONVI_NAM EQU 6CH

CHUC_NAM EQU 6BH
DATA_IN EQU 6AH
DATA_OUT EQU 69H

ORG 0000H
LIMP MAIN
ORG 000BH

LIMP ISR_TO
ORG 0030H
MAIN:

MOV TMOD,#00010001B
MOV THO #HIGH(-50000)
MOV TLO,#LOW(-50000)

MOV IE,#10000010B

MOV LCD_BUF,#38H ;TAO MA TRAN 5X7
LCALL OUT_INSTRUCTION

MOV LCD_BUF,#00001111B ;ON DINH LCD
LCALL OUT_INSTRUCTION

MOV LCD_BUF#IH ;XOA MAN HINH LCD
LCALL OUT_INSTRUCTION

MOV LCD_BUF#0EH ;BAT HIEN THI

LCALL OUT_INSTRUCTION

LCALL DELAY1

JB E_INT1,LOOP ; CHO PHEP KHOI TAO LAI REAL TIME
LCALL DELAY

JB E_INT1,LOOP
JN B E_INTI1,$
MOV A #80H ;DUA CON TRO VE DAU DONG THU
NHAT
LCALL OUT_INSTRUCTION
MOV DPTR #BANGI
TEXTI: ;HIEN THI DONG THONG BAO SET UP REAL TIME
MOV A#0

MOVC A,@A+DPTR
MOV LCD_BUF,A
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LCALL OUT_DATA

INC DPTR
CJNE A#99H,TEXT1 ;KIEM TRA MA KET THUC DONG
TEXT
MOV LCD_BUF#0COH ;DUA CON TRO VE DAU DONG
THU HAI
LCALL OUT_INSTRUCTION
MOV RO,#16
LOOP_SETUP:
MOV LCD_BUF.#'*' ; HIEN THI KHOANG TRONG

LCALL OUT_DATA
LCALL DELAY1
DINZ RO,LOOP_SETUP

LCALL KHOI_TAO_REAL
LCALL DELAY1
LCALL DELAY1

MOV LCD_BUF,#1H ; XOA MAN HINH LCD
LCALL OUT_INSTRUCTION
LOOP:
SETB TRO
SIMP $

>l<>l<>l<’>l<>l<>l<>!<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<*************************************SHI
TF_RIGHT:

MOV LCD_BUF#14H ;DICH CON TRO SANG PHAI

LCALL OUT_INSTRUCTION

DINZ STEP_SHIFT,SHITF_RIGHT

RET

« 3 st st sk seoske s skoske sk skoste st st st st sk sk sk sk sk st sfe sk sie sk skosie st sk sk skt sk skoske s skoske sie sk st s skt sk sk sk skoskosk sk
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TIME_DISPLAY:

MOV LCD_BUF#380H ;DUA CON TRO VE DAU HANG
THU NHAT

LCALL OUT_INSTRUCTION

MOV LCD_BUF#0CH ;BAT HIEN THI TAT CON TRO

LCALL OUT_INSTRUCTION

MOV LCD_BUF#'' ; HIEN THI KHOANG TRONG
LCALL OUT_DATA
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SUN:

MON:

MOV RO,THU

CJNE RO,#1,MON
MOV LCD_BUF#'S'
LCALL OUT_DATA
MOV LCD_BUF#U'
LCALL OUT_DATA
MOV LCD_BUF#N'
LCALL OUT_DATA
LIMP NEXT_HT

CJNE RO,#2, TUE

MOV LCD_BUF#M'
LCALL OUT_DATA
MOV LCD_BUF#0O'

LCALL OUT_DATA MOV

LCALL OUT_DATA
LIMP NEXT_HT

TUE:

WEN:

CJNE RO,#3,WEN
MOV LCD_BUF#T
LCALL OUT_DATA
MOV LCD_BUF#U'
LCALL OUT_DATA
MOV LCD_BUF#E
LCALL OUT_DATA
LIMP NEXT_HT

CJNE RO,#4,THUR
MOV LCD_BUF#W'
LCALL OUT_DATA
MOV LCD_BUF#E
LCALL OUT_DATA
MOV LCD_BUF#N'
LCALL OUT_DATA
LIMP NEXT_HT

THUR:

CJNE RO,#5,FRI
MOV LCD_BUF#T
LCALL OUT_DATA

; HIEN THI DAY OF WEEK

;HIEN THI CHU "SUN"

;HIEN THI CHU "MON"

LCD_BUF#N'

;HIEN THI CHU "TUE"

;HIEN THI CHU "WEN"

;HIEN THI CHU "THU"



FRI:

SAT:
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MOV LCD_BUF#H'
LCALL OUT_DATA
MOV LCD_BUF#U'
LCALL OUT_DATA
LIMP NEXT_HT

CINE RO,#6,SAT

MOV LCD_BUF#F  ;HIEN THI CHU "FRI"
LCALL OUT_DATA

MOV LCD_BUF#R'

LCALL OUT_DATA

MOV LCD_BUF#T

LCALL OUT_DATA

LIMP NEXT_HT

CJNE RO,#7,ERROR ERROR:

MOV LCD_BUF#'S" ;HIEN THI CHU "SAT"
LCALL OUT_DATA

MOV LCD_BUF#A'

LCALL OUT_DATA

MOV LCD_BUF#T'

LCALL OUT_DATA

LIMP NEXT_HT

NEXT_HT:

MOV LCD_BUF#'' ; HIEN THI KHOANG
TRONG LCALL OUT_DATA

MOV LCD_BUF,CHUC_NGAY ; HIEN THI NGAY

LCALL OUT_DATA

MOV LCD_BUF,DONVI_NGAY

LCALL OUT_DATA

MOV LCD_BUF#'' ; HIEN THI KHOANG
TRONG

LCALL OUT_DATA

MOV LCD_BUF,CHUC_THANG ; HIEN THI THANG

LCALL OUT_DATA

MOV LCD_BUF,DONVI_THANG

LCALL OUT_DATA

MOV LCD_BUF#'' ; HIEN THI KHOANG
TRONG
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LCALL OUT_DATA

MOV LCD_BUF#?2' ; HIEN THI KY TU "2"
LCALL OUT_DATA

MOV LCD_BUF#0' ; HIEN THI KY TU "0"
LCALL OUT_DATA

MOV LCD_BUF,CHUC_NAM ; HIEN THI NAM
LCALL OUT_DATA

MOV LCD_BUF,DONVI_NAM
LCALL OUT_DATA

MOV LCD_BUF#0COH ;DUA CON TRO VE DAU
DONG THU HAI
LCALL OUT_INSTRUCTION

MOV STEP_SHIFT #4

LCALL SHITF_RIGHT ; DICH CON TRO SANG
PHAI
MOV LCD_BUF,CHUC_GIO ; HIEN THI GIO

LCALL OUT_DATA

MOV LCD_BUF,DONVI_GIO
LCALL OUT_DATA

MOV LCD_BUF#" ; HIEN THI DAU ":"
LCALL OUT_DATA
MOV LCD_BUF,CHUC_PHUT ; HIEN THI PHUT

LCALL OUT_DATA

MOV LCD_BUF,DONVI_PHUT
LCALL OUT_DATA

MOV LCD_BUF#" ; HIEN THI DAU ":"
LCALL OUT_DATA
MOV LCD_BUF,CHUC_GIAY ; HIEN THI GIAY

LCALL OUT_DATA

MOV LCD_BUF,DONVI_GIAY
LCALL OUT_DATA
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RET
;***>l<>i<***>X<>X<>k*>l<****>l<>X<*****************************************
GIAI_MA:

MOV A, DATA_IN

MOV  DPTR#MA_LCD

MOVC A,@A+DPTR

MOV DATA_OUT,A

RET

St s s e s e s s s s el s s s s st s s e s e sl sl st s o
XU_LY:

MOV A,GIAY MOV B,#10

DIV AB

MOV CHUC_GIAY,A

MOV DONVI_GIAY,B

MOV DATA_IN,DONVI_GIAY

LCALL GIAI_MA
MOV DONVI_GIAY,DATA_OUT

MOV DATA_IN,CHUC_GIAY
LCALL GIAI_MA

MOV CHUC_GIAY,DATA_OUT
MOV A,PHUT

MOV B,#10

DIV AB

MOV CHUC_PHUT,A

MOV DONVI_PHUT,B

MOV DATA_IN,DONVI_PHUT
LCALL GIAI_MA

MOV DONVI_PHUT,DATA_OUT
MOV DATA_IN,CHUC_PHUT
LCALL GIAI_MA

MOV CHUC_PHUT,DATA_OUT
MOV A,GIO

MOV B,#10

DIV AB

MOV CHUC_GIO,A
MOV DONVI_GIO,B
MOV DATA_IN,DONVI_GIO
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LCALL
MOV

MOV
LCALL
MOV

MOV
MOV
DIV

MOV
MOV

MOV
LCALL
MOV

MOV
LCALL
MOV
MOV
MOV
DIV
MOV
MOV
MOV
LCALL
MOV

MOV
LCALL
MOV

MOV
MOV
DIV

MOV
MOV

GIAI_MA
DONVI_GIO,DATA_OUT

DATA_IN,CHUC_GIO
GIAI_MA
CHUC_GIO,DATA_OUT

ANGAY

B.#10

AB
CHUC_NGAY,A
DONVI_NGAY,B

DATA_IN,DONVI_NGAY
GIAI_MA
DONVI_NGAY,DATA_OUT

DATA_IN,CHUC_NGAY
GIAI_MA
CHUC_NGAY,DATA_OUT
A,THANG

B,#10

AB

CHUC_THANG,A
DONVI_THANG,B
DATA_IN,DONVI_THANG
GIAI_MA
DONVI_THANG,DATA_OUT

DATA_IN,CHUC_THANG
GIAI_MA
CHUC_THANG,DATA_OUT

ANAM

B,#10

AB
CHUC_NAM,A
DONVI_NAM,B



MOV
LCALL
MOV

MOV
LCALL

MOV

RET
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DATA_IN,DONVI_NAM
GIAI_MA
DONVI_NAM,DATA_OUT

DATA_IN,CHUC_NAM
GIAI_MA
CHUC_NAM,DATA_OUT

« 3 sk sk sk sk steoske s sk sk sk sk s st sk sk sk sk skeosie sk s st sk sk sk sk sk st sk sk sk sk sk st sk steoste s st sk sk sie s st st sk sk skt sk sk skoskeskok
2

ISR_TO:

CLR
MOV
MOV
LCALL
LCALL
LCALL
SETB
RETI

9

TRO
THO,#HIGH(-50000)
TLO,#LOW(-50000)
READ_TIME
XU_LY
TIME_DISPLAY
TRO

sk sk sk st sk sk sk st sk sk sk sk sk sk sk sie sk sk sk s skeosie sk skeoske sk skeoste s sk st s sk sk sk sk st s sk st skeoske sfeoske s skeoske seste sk sk sk sk sk skosk skok

READ_TIME:
CLR
MOV
MOVX
MOV

MOV
MOVX
MOV
MOV
MOVX
MOV
MOV
MOVX
MOV

MOVX
MOV

MOV

ENABLE_REALTIME ; CHO PHEP DOC REAL TIME
RO,#0

A.@RO

GIAY,A

RO, #2

A.@RO

PHUT,A

RO, #4

A.@RO

GIO,A

RO,#6

A,@RO
THU,AMOV RO,#7

A, @RO
NGAY,A

RO, #8
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MOVX A, @RO

MOV THANG,A

MOV RO,#9

MOVX A,@R0

MOV NAM,A

SETB ENABLE_REALTIME ; NGUNG CHO PHEP DOC

REAL TIME

RET
SR OO Ok
KHOI_TAO_REAL: ; CHO PHEP DOC REAL TIME

CLR ENABLE_REALTIME

MOV RO,#0 ; O NHO GIAY

MOV A#0 ; NAP GIA TRI 00 VAO O NHO GIAY

MOVX @RO,A

MOV RO#02H ; O NHO PHUT

MOV A#0 ; NAP GIA TRI 00 VAO O NHO PHUT

MOVX @RO,A

MOV RO#04H ; O NHO GIO

MOV A#0 ; NAP GIA TRI 00 VAO O NHO GIO

MOVX @RO,A

MOV RO#06H ;O NHO THU

MOV A#7 ; NAP GIA TRI 1 VAO O NHO THU

MOVX @RO,A

MOV RO#07H ; O NHO NGAY

MOV A#1

MOVX @RO,A

MOV RO#08H ; O NHO THANG

MOV A#l1

MOVX @RO,A

MOV RO#09H ; O NHO NAM

MOV A#8

MOVX @RO,A

MOV RO #0AH

MOV A#00100000B  ;TURN ON THE OSCILATOR AND

MOV

ALLOW THE RTC TO KEEP TIME
X @RO,A
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MOV RO,#0BH

MOV A#00000010B ;SIGNIFIES BINARY DATA AND 24H

MODE

MOVX @RO,A

SETB ENABLE_REALTIME ; NGUNG CHO PHEP DOC
REAL TIME

RET

« 3 st sk sk sfeose s sk sk sk skeoske s st sk s sk st sk s sk sk sk st s sk sie sk seosie sk sk sk sk s sk sk sk sk s skeoste sie sk seoste s st s sk sk skoskoske sk
2

OUT_INSTRUCTION:
MOV DATA_LCD,LCD_BUF ;DUA MA LENH RA PORT

GIAO TIEP VOI LCD
CLR RS ;CHON THANH GHI LENH
CLR RW ;CHON CHE DO GHI
SETB EN ;CHO PHEP DUA LENH RA LCD
LCALL DELAY
CLR EN
CALL DELAY
RET
OUT_DATA:

MOV DATA_LCD,LCD_BUF ;DUA DU LIEU RA PORT
GIAO TIEP VOI LCD

SETB RS ;CHON THANH GHI DU LIEU

CLR RW ;CHON CHE DO GHI

SETB EN ;CHO PHEP DUA DU LIEU RA LCD

LCALL DELAY

CLR EN

LCALL DELAY

RET
SRR R SRS S S o
DELAYI:

MOV  33H,#255
LOOP_DLI:

MOV  32H,#255

DJNZ 32H,$

DJNZ 33H,LOOP_DLI1

RET

« 3 s st sk sfe s sk sk sfe st sk s sk sk sfe sk sk sfe sk sk s st sk sk st sk s st sk s st sk sfe st sk s st sk sk sk sk s sk st sk sfeoste s sfeoste s sfeske sk etk sk
b

DELAY:
MOV  31H,#100
DJNZ 31H.$
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RET

« 3 st sk sfe st sk sfe st sfe s sk sk sfe sk sk sfe st sk s st sk s st sk s st sk s sk sk s st sk s st sk sk st st s sk st sk sfeoste s st s sk sk stk sk
b

MA_LCD:
DB ‘0’
DB '1'DB  "22'DB 3
DB '4'DB  '5'DB '6'DB '"7'DB '8' DB 'O
AR SRR RS S R Sk
BANGTI:

DB 'SET UP REAL TIME',99H

« 3 st s s sfeoste sk sk s sk sk sk sfe st sk sk st sie sk sk st s sk st s sk ste sk sfeoste sk st sk s sk sk sk s sk skeoske st sk sfeoske s sfeoste s kst stk sk sk
b

LCD COMMAND

MOV LCD_BUF#1H ; XOA MAN HINH HIEN THI MOV
MOV LCD_BUF#8H ;TAT TOAN BO HIEN THI MOV
MOV LCD_BUF#0CH ;BAT HIEN THI TAT CON TRO
MOV MOV LCD_BUF,#0DH ;NHAP NHAY
CON TRO

MOV LCD_BUF,#10H ;DICH CON TRO SANG TRAI

MOV LCD_BUF#14H ;DICH CON TRO SANG PHAI

MOV LCD_BUF,#18H ;DICH TOAN BO HIEN THI SANG TRAI

MOV LCD_BUF#1CH ;DICH TOAN BO HIEN THI SANG

PHAI

MOV LCD_BUF#80H ;DUA CON TRO VE DAU DONG THU
NHAT

MOV LCD_BUF#0COH ;DUA CON TRO VE DAU DONG THU

HAI
MOV LCD_BUF#15H ;ON DINH LCD
END

Bai 3: Viéf chuong trinh diéu khién mach khéa s6 bang Password
¢6 hi€n thj bang LCD co ‘hinh venhu sau:



“Whar Password
650 »

Chuong trinh mau

$MOD51

ORG 0000H
RS EQU P3.0
RW EQU P3.1
EN EQU P3.2
PASS EQU 40H

DATABUS EQU PI

LCALL CHAY_CHU
MAINI:
MOV RO, #70H
MOV 70H#0 ;PASS MAC DINH DUOC LUU TRU TU O NHO 70H->75H
MOV 71H,#0
MOV 72H#0
MOV 73H#0
MOV 74H,#0
MOV 75H,#0
;WAITING ME
MOV R3,#00H
MOV R2#30
MOV R6,#0
;BYTE CO DINH RO,R2,R3,R6,R5,R1
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MAIN:
SETB P3.3
MOV R5.#0
MOV R1,#60H

NHAP_PASS:

CLR RS ;SEND COMMAND

CLR RW ;RW=0-WRITE LCD MODE

SETB EN ;E=1

MOV DATABUS, #38H ;CODE=38H-
8BIT,16CHAR/LINE,MATRIX 5X8

LCALL GUI_LENH ;SEND COMMAND TO LCD

MOV THO,#HIGH(-4100)
MOV TLO,#LOW (-4100)
LCALL DELAY_2

MOV DATABUS, #38H
LCALL GUI_LENH
MOV THO,#HIGH(-100)
MOV TLO#LOW(-100)
LCALL DELAY_2

MOV DATABUS #38H

LCALL GUI_LENH

MOV DATABUS #0CH ;CODE=0CH-ENABLE DISPLAY
LCD

LCALL GUI_LENH

MOV DATABUS #01H ;CODE=01H-CLEAR LCD

LCALL GUI_LENH

MOV DATABUS #81H ; XUAT HIEN DONG DAU TIEN

ACALL GUI_LENH

PUSHO4H
PUSHACC
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MOV R4 #00H

MOV DPTR #STRINGCODE
LOOPI:

MOV A,R4

MOVC A,@A+DPTR

LCALL GUI_DATA

INC R4

CINE R4,#14,LOOP1  ; HIEN DONG THONG BAO THU NHAT
ISKITU

POP ACC

POP 4H

MOV DATABUS #0COH ;DISPALY DATA AT THE
SECOND LINE

ACALL GUI_LENH

MOV A#11111110B

LCALL GUI_DATA ; 2 KHOANG TRANG
MOV A#11111110B

LCALL GUI_DATA

MOV A, #00110110B
LCALL GUI_DATA
MOV A#11111110B

LCALL GUI_DATA

MOV A #01010011B
LCALL GUI_DATA
MOV A#01101111B

LCALL GUI_DATA

MOV A#11111110B

LCALL GUI_DATA

MOV A#01111110B

LCALL GUI_DATA ; DAU ->

MOV R1,#60H
MOV 50H,#00H

QUET_PHIM_FUNC:
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LCALL QUET_PHIM ; GOI CHUONG TRINH QUET
PHIM

CINE A #10,PHIM_CLOSE

LIMP OPEN

PHIM_CLOSE:
CINE A #11,PHIM_NO
LIMPQUET_PHIM_FUNC

PHIM_NO:
CINE A #12,START
LIMPQUET_PHIM_FUNC

START:
CINE A #13,PHIM_CHANGE_PASS
LIMP MAIN

PHIM_CHANGE_PASS:
CINE A #14,PHIM_OOK
LIMP CHANGE_PASS

PHIM_OOK:
CINE A #15,PHIMDATA
LIMPQUET_PHIM_FUNC

PHIMDATA:

PUSH ACC

MOV A,50H

CINE A, #6,HIENTHI

LIMP QUET_PHIM_FUNC
HIENTHI:

INC 50H

POP ACC

MOV @RI1,A

ORL A #30H

LCALL DELAY

LCALL GUI_DATA

INCRI1

LIMP QUET_PHIM_FUNC
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SENDING

PROGRAM
GUI_LENH:
CLR RS ;RS=0-SEND COMMAND
SIMP PULSE_EN
GUI_DATA:
MOV DATABUS,A
SETB RS ;RS = 1-SEND DATA
NOP
PULSE_EN:
CLR RW ;RW = 0-WRITING MODE
CLR EN ;MAKE AN ENABLE PULSE
NOP
SETB EN
NOP

MOV THO,#HIGH(-1000)
MOV TLO,#LOW(-1000)
LCALL DELAY 2

RET

DELAY_2:
MOV TMOD,#01H
SETB TRO
JNB TFO0,$
CLR TRO
CLR TFO
RET

2

OPEN:

MOV A,@RO0 ; PASS TRONG 0 70H DUOC DEM RA SO
SANH VOI THANG PASS DUOC NHAP VAO THU BAN PHIM

CINE A,60H,PASS_SAI
INC RO

MOV A,@R0

CINE A,61H,PASS_SAI
INC RO

MOV A,@R0

CINE A,62H,PASS_SAI
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INC RO

MOV A,@R0

CINE A,63H,PASS_SAI
INC RO

MOV A,@R0

CINE A,64H,PASS_SAI
INC RO

MOV A,@R0

CINE A,65H,PASS_SAI

THONGBADO: ;HIEN THI RA MAN HINH
NHAP DUNG PASS WORD
MOV DATABUS #0CH ;CHO PHEP LCD HIEN THI
LCALL GUI_LENH
MOV DATABUS #01H ; XOA MANG HINH LCD
LCALL GUI_LENH
MOV DATABUS #84H ;DU LIEU HIEN THI O DONG DAU
LCALL GUI_LENH

MOV A#11111110B ;HIEN THI DAU CACH
LCALL GUI_DATA

MOV A#11111110B

LCALL GUI_DATA

MOV A#11111110B

LCALL GUI_DATA

MOV R4,#62

MOV DPTR #STRINGCODE
LOVEI:

MOV A R4

MOVC A,@A+DPTR

LCALL GUI_DATA

INC R4

CINER4,#70,LOVE1 ; CORRECT

LCALL DELAY
LCALL DELAY
CLR P33

MOV DATABUS #01H
LCALL GUI_LENH
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PUSH ACC

PUSH 04H

LCALL DELAY

MOV R4,#46

MOV DPTR#STRINGCODE
LOVE2:

MOV A,R4

MOVC A,@A+DPTR

LCALL GUI_DATA

INC R4

CINE R4,#62,LOVE2 ; XUAT HIEN CAU "CUA DUOC MO RUT"

LCALL AAAA

EXIT_OPEN:
LCALL QUET_PHIM
CINE A #11,LEXIT _OPEN ; TRO VE LAN NHAP GIA TRI BAN DAU
POP 04H
POP ACC
LIMP MAIN
R SAl------
PASS_SAI:
INC R6 ;R3 CHO PHEP SO LAN NHAP PASS SAI
CINE R6.#3,HOME
LCALL ALARM
MOV R3,#00H
LCALL DELAYS50MS
LIMP MAIN1
HOME:

MOV DATABUS, #02H

ACALL GUI_LENH

MOV DATABUS #01H

ACALL GUI_LENH

MOV DATABUS #0CH ;CHO PHEP LCD HIEN THI

ACALL GUI_LENH

PUSH4H

PUSHACC

MOV R4.#15

MOV DPTR #STRINGCODE
STING:



236

MOV A,R4
MOVC
LCALL
INC R4
CINE R4,#30,STING
POP ACC
POP 04H
LCALL

A,@A+DPTR
GUI_DATA

DELAY
LCALL DELAY
LCALL DELAY
LIMP MAIN

;HIEN THI PASS SAI ROI

; DEN SANG CHOP NHAY KHI R3 >=3 LAN NHAP
ALARM:

MOV DATABUS, #2
LCALL GUI_LENH
MOV DATABUS,#1
LCALL GUI_LENH
MOV DATABUS #0CH
LCALL GUI_LENH
MOV DATABUS #80H
LCALL GUI_LENH
PUSHO4H

PUSH 01H
PUSHACC

MOV R4 ,#31

MOV DPTR #STRINGCODE

LOOP4:

MOV A,R4
MOVC
LCALL
INC R4
CINE R4,#46,L.O0OP4

A,@A+DPTR
GUI_DATA

; ONE MINUTE

TIEN

MOV DATABUS #0COH

ACALL GUI_LENH
MOV A#11111110B
LCALL GUI_DATA
MOV A#11111110B
LCALL GUI_DATA

;lcd on

;DISPALY LINE:KEYPAD LOCKED

; XUAT HIEN DONG DAU

;HIEN THI DAU CACH
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MOV A#11111110B
LCALL GUI_DATA
MOV A#11111110B
LCALL GUI_DATA

MOV A#01001111B
LCALL GUI_DATA
MOV A #01101110B
LCALL GUI_DATA
MOV A#01100101B
LCALL GUI_DATA

MOV A #11111110B ;HIEN THI DAU CACH
LCALL GUI_DATA
MOV A #01101101B
LCALL GUI_DATA
MOV A #01101001B
LCALL GUI_DATA
MOV A #01101110B
LCALL GUI_DATA
MOV A #01110101B
LCALL GUI_DATA
MOV A #01110100B
LCALL GUI_DATA
MOV A #01100101B
LCALL GUI_DATA

; DEN CHOP NHAY
MOV R1,#0

ANH:
MOV P2,#00H
LCALL DELAY50MS
MOV P2 #0FFH
LCALL DELAY50MS
INC RI1
CINE R1,#20,ANH
LCALL THONG_BAO

MOV P2,#0FFH

POP ACC
POP 01H
POP 04H
RET



CHANGE_PASS:

;HIEN THI NHAP PASSWORD CU

MOV DATABUS, #01H ;clear lcd
ACALL GUI_LENH
MOV DATABUS #81H ; First following character will appear

on first

LCALL GUI_LENH

PUSHACC

PUSHO04H

MOV R4 ,#0

MOV DPTR,#DATACODEI1
PING:

MOV A,R4

MOVC A,@A+DPTR

LCALL GUI_DATA

INC R4

CJINE R4,#14,PING

POP 04H

POP ACC

MOV DATABUS, #0COH ; First following character will
appear on second

ACALL GUI_LENH

MOV A,#11111110B

LCALL GUI_DATA ; 2 KHOANG TRANG

MOV A,#11111110B

LCALL GUI_DATA

MOV A #00110110B
LCALL GUI_DATA
MOV A#11111110B

LCALL GUI_DATA

MOV A#01010011B
LCALL GUI_DATA
MOV A#01101111B

LCALL GUI_DATA
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MOV A#11111110B

LCALL GUI_DATA

MOV A#01111110B

LCALL GUI_DATA ; DAU ->
MOV 60H,00H

MOV 61H,00H

MOV 62H,00H

MOV 63H,00H

MOV 64H,00H

MOV 65H,00H

DOI_PASS: ; CHI CO TAC DUNG KHI DOI
PASSWORD PHIM START
MOV R1,#60H
MOV 51H,#00H
MOV RO,#70H
KT_OPEN:
LCALL QUET_PHIM
CINE A #10,KT_CLOSE
SIMP KT_OPEN
KT_CLOSE:
CINE A #11,KT_NO
SIMP KT_OPEN
KT_NO: ; BUTTON NO CO TAC DUNG TRO VE MAN
HINH BAN DAU KHI KO MUON THAY DOI PASSWORD
CINE A #12,KT_START
SIMP CHANGE_PASS
KT_START:
CINE A #13,KT_CHANGE_PASS
JMP MAIN
KT_CHANGE_PASS:
CINE A #14,KT_OOK
JMP KT_OPEN
KT_OOK:
CINE A #15,PHIMDATA_1
SIMP START_CHANGE
PHIMDATA_1:

PUSH ACC
MOV A,51H
CINE A #6,HIENTHI_1
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LIJMP KT_OPEN
HIENTHI_1:

INC 51H

POP ACC

MOV @R1,A

ORL A #30H

LCALL DELAY

LCALL GUI_DATA

INCRI1

LIMP KT_OPEN
START_CHANGE:

MOV A,RS

CINE A #1,NHAP_LAI_PASS_CU

MOV R5,#00H

MOV 70H,60H

MOV 71H,61H

MOV 72H,62H

MOV 73H,63H

MOV 74H,64H

MOV 75H,65H

LIMPMAIN
NHAP_LAI_PASS_CU:

MOV A,@R0

CINE A,60H,LOI_DOI_PASS

INC RO

MOV A,@R0

CINE A,61H,LOI_DOI_PASS

INC RO

MOV A,@R0

CINE A,62H,LOI_DOI_PASS

INC RO

MOV A,@R0

CINE A,63H,LOI_DOI_PASS

INC RO

MOV A,@R0

CINE A,64H,LOI_DOI_PASS

INC RO

MOV A,@R0

CINE A,65H,LOI_DOI_PASS
; HIEN THI NHAP PASS MOI

« 3 s sk s sk sfeoske sk sfeoske s st sk shesk sk skesk
9
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MOV DATABUS. #01H ;clear Icd

ACALL GUI_LENH

MOV DATABUS #81H ; First following character will appear
on first

LCALL GUI_LENH

PUSHO4H

PUSH ACC

MOV R4,#0

MOV DPTR,#DATACODE2
PINGMOI:

MOV A,R4

MOVC A, @A+DPTR

LCALL GUI_DATA

INC R4

CJINE R4,#15,PINGMOI

POP ACC

POP 04H

MOV DATABUS, #0COH ; First following character will
appear on second

ACALL GUI_LENH

MOV A#11111110B

LCALL GUI_DATA ; 2 KHOANG TRANG
MOV A#11111110B

LCALL GUI_DATA

MOV A #00110110B
LCALL GUI_DATA
MOV A#11111110B

LCALL GUI_DATA

MOV A #01010011B
LCALL GUI_DATA
MOV A#01101111B

LCALL GUI_DATA

MOV A#11111110B

LCALL GUI_DATA

MOV A#01111110B

LCALL GUI_DATA ; DAU ->
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EXIT_DUNG:
INC RS
LIMPDOI_PASS

LOI_DOI_PASS:

INC RS3

CINE R3,#3,HOMESET _1 ; HIEN CAU NHAP
PASS CU

LCALL ALARM

MOV R3.#00H

LIMP CHANGE_PASS
HOMESET _1:

MOV DATABUS, #2

ACALL GUI_LENH

MOV DATABUS,#1

ACALL GUI_LENH

MOV DATABUS #0CH ;CHO PHEP LCD HIEN THI

ACALL GUI_LENH

PUSHO4H

PUSHACC

MOV R4,#15

MOV DPTR #STRINGCODE ;HIEN THI PASS SAI ROI
STINGSET:

MOV A,R4

MOVC A,@A+DPTR

ACALL GUI_DATA

INC R4

CINE R4,#30,STINGSET

POP ACC

POP 4H

LCALL DELAY

LCALL DELAY

LCALL DELAY

LCALL DELAY

LIMP CHANGE_PASS

o 3 s s ke sk sfe sk st sk sfe s ke sk s sk sk sk sk
2

; LAP TRINH QUET BAN PHIM NAY QUA HAY KHONG CHE VAO
DAU DUOC
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QUET_PHIM:

PUSHO7H ; R7 DUOC DUNG DE LUU TRU CAC GIA
TRI COT
SCAN:

MOV A #0EFH ;QUET COLUMNO

MOV R7.#0 R7 =1
CONT:

MOV P0O,A ;PORT2 NOI VOI BAN PHIM

MOV A,PO ;read row

JNB ACC.0,ROW_0O
JNB ACC.1,LROW_1
JNB ACC.2,ROW_2
JNB ACC.3,ROW_3
RL A ;prepare to conect next col to ground
INC R7
CINE R7#4,CONT ;4 col 1s conected to ground one after
another
SIMP SCAN
ROW_0: :;row = 0,col =7
MOV A,R7
ADD A#0 ;A = 0+R7
SIMP EXIT
ROW_1: ;row = 1,col = R7
MOV A,R7
ADD A #4 ;A =4+R7
SIMP EXIT
ROW _2:
MOV A,R7 ;row = 2,col = R7
ADD A #8 ;A = 8+R7
SIMP EXIT
ROW_3:
MOV A,R7 ;row = 3,col = R7
ADD A #12 A = 12+R7
SIMP EXIT
EXIT:
MOV PASS A

LOVES3:
MOV A,PO
ANL A#OFH
CINE A, #0FH,LOVE3
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MOV A,PASS

; MOV A #00101010B

POP 0O7H

RET
:k**>x<>x<>x<>x<>x<>|<>x<>x<>x<>x<>x<>|<>x<>x<>x<>x<>l<>|<>x<>x<>x<>x<>x<>|<**DELAy**************************
st ek ok sk ok ok ok ok

DELAY:
PUSH4H
PUSH2H
MOV R2 #0FFH
LOOPDEI:

MOV R4, #0FFH

DINZR4,$

DINZR2,LOOPDEI1

POP 2H

POP 4H

RET
DELAYS50MS:

PUSHOOH

MOV RO, #50

MOV TMOD #01H
STINGA:

MOV THO,#0ECH

MOV TLO#78H

SETB TRO

JNB TFO0,$

CLR TRO

CLR TFO

DINZRO,STINGA

POP OOH

RET

CHAY_CHU:
ACALL LCDINIT ; KHOI TAO LCD

ACALL DISP_SLINE ;HIEN THI DONG 2
MP1: ; XU LY DICH CHUYEN DU LIEU HIEN THI CHO DONG 1
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MOV DPTR#FLINE_DATA ;NAP DIA CHI VUNG DU LIEU
DONG 1 CUA LCD

SHIFT:
ACALL DISP_FLINE ;HIEN THI DONG 1
MOV RI1,#10 ;DELAY 500MS

DELS500:

MOV THO,#HIGH(-10000)
MOV TLO,4LOW(-10000)
ACALL  DELAYA

DINZRI1,DEL500 ; THOI GIAN DUNG YEN CUA MOT
TRANG THAI MAN HINH LCD

INC DPTR ;TANG GIA TRI DPTR DE DICH CHUYEN
DONG CHU

MOV A,DPL ;KIEM TRA DA DICH XONG DONG
CHU RA MAN HINH LCD

CINE A #LOW(FLINE_DATA+80),SHIFT

MOV A,DPH

CINE A #HIGH(FLINE_DATA+80),SHIFT

LIMP MAINI1

o s sfe sk sk st sk sk sk st sk sk sk s sfe skt ste sk skt st sfe sk sk sk sk skt st sk sk sk sk st sie sk skt skeske stk sieoskoskoskeskosk
2

LCDINIT: ;CTC KHOI TAO LCD

CLR RS ;RS =0 - GUI LENH
CLR RW ;RW =0 - WRITE LCD MODE
SETB EN ;E=1- ENABLE

MOV DATABUS,#38H ;CODE = 38H - 8 BIT, 16 CHAR/LINE,
MATRIX 5x7

ACALL  SENDCOMMAND :GUI LENH RA LCD

MOV THO,#HIGH(-4100)

MOV TLO#LOW(-4100)

ACALL DELAYA ;DELAY 4.1MS

MOV DATABUS #38H ;CODE = 38H - 8 BIT, 16 CHAR/LINE,
MATRIX 5x7

ACALL SENDCOMMAND ;GUI LENH RA LCD

MOV THO,#HIGH(-100)

MOV TLO#LOW(-100)

ACALL DELAYA ;DELAY 100US

MOV DATABUS #38H ;CODE = 38H - 8 BIT, 16 CHAR/LINE,
MATRIX 5x7

ACALL SENDCOMMAND ;GUI LENH RA LCD

MOV DATABUS, #0CH ;CODE = 0CH - CHO PHEP LCD HIEN THI
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ACALL SENDCOMMAND ;GUI LENH RA LCD
MOV DATABUS,#01H ;CODE = 01H - XOA LCD
ACALL SENDCOMMAND ;GUI LENH RA LCD
MOV DATABUS #06H ;CODE = 06H - TU TANG DIA CHI HIEN
THI, TAT DICH CHUYEN HIEN THI
ACALL SENDCOMMAND ;GUI LENH RA LCD
RET
e
SENDCOMMAND: ;CTC GUI LENH (SENDCOMMAND) VA GUI
DU LIEU (SENDDATA) RA LCD

CLR RS ;RS =0 - GUI LENH
SIMP PULSE_ENA
SENDDATA:
SETBRS ;RS =1 - GUI DU LIEU
NOP
PULSE_ENA: ;TAO XUNG ENABLE DE CHUYEN
THONG TIN (COMMAND/DATA) VAO LCD
CLR RW ;RW =0 - WRITE LCD MODE
CLR EN ;EN=0
NOP
SETB EN ;EN =1 - XUNG ENABLE
NOP

;KIEM TRA CO BAO BAN (BUSY FLAG) DE DAM BAO HOAN TAT
VIEC LCD GHI NHAN THONG TIN GUI DEN

« 3 st sk sk sk s sk sk st sk s s st sfe st sk st sk st sk sfe st sfe st sfeosie sk sie sk st sk sk sk sk sk skeoske sfeoste sk sie st sk st sk skeoske sieoske st sk sk
2
ekcksk

MOV THO,#HIGH(-1000) ;LENH NAY DUOC THAY THE
CHO DOAN MA KIEM TRA DUOI DAY KHI

MOV TLO#LOW(-1000);CHAY CHUONG TRINH NAY TRONG
PHAN MEM MO PHONG TOPVIEW

ACALL DELAYA

RET

« 3 s sk s sk s sk s st sfe st sfe st sk st sk s sk s sk sfe st sfe st s st sk st sk st sk sk s sfe st sfe st s st s st sk steoske sfeoske seske sk sk
9

DISP_FLINE: ;CTC DAT DIA CHI BAT DAU DONG 1 VA NAP DU
LIEU DONG 1 VAO DDRAM

MOV DATABUS #80H ;CODE = 80H - DAT DDRAM DIA CHI
BAT DAU CUA DONG 1 - 00H

ACALL SENDCOMMAND ;GUI LENH RA LCD

ACALL WRITE ;GUI VUNG DU LIEU SANG
LCD
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RET

« 3 s s ke sk sfe s st s s s st sk sfe sk st sie sk s st s s s st st sfe sk st sie sk s st sk s s st se sk sk steosie sk s stk sk s steosie sk sk
b

DISP_SLINE: ;CTC DAT DIA CHI BAT DAU DONG 2 VA NAP DU

LIEU DONG 2 VAO DDRAM

MOV DATABUS #0COH ;CODE = COH - DAT DDRAM DIA
CHI BAT DAU CUA DONG 2 - 40H

ACALL SENDCOMMAND ;GUI LENH RA LCD

MOV DPTR#SLINE_DATA ;NAP DIA CHI VUNG DU LIEU
DONG 2 CUA LCD

ACALL WRITE ;GUI VUNG DU LIEU SANG
LCD

RET

« 3 st sk sfe sk sfe sk s st sfe e s st sk sk sk sk sk sk sk sk st s st skt s sk sk sk sk s sk sfeoste s st st s sk sk steoske sk sk sk sk
2

WRITE: ;CTC GUI DU LIEU SANG LCD, KET THUC GUI DU LIEU
KHI DU LIEU GUI DI LA 99H
MOV RO,#0 ;OFFSET DAU TIEN TRONG VUNG DU
LIEU CUA DPTR
WRI1:
MOV A,RO ;NAP OFFSET
MOVC A,@A+DPTR ;LAY DU LIEU TU VUNG DU
LIEU
MOV DATABUS,A ;:CHUYEN DU LIEU CAN GUI RA
PORT DEN LCD
ACALL SENDDATA ;GUI DU LIEU RA LCD
INC RO :CHUYEN SANG DU LIEU KE TIEP
CINE RO,#16,WR1 ;KIEM TRA NAP DAY DU DU LIEU
CHO MOT DONG MAN HINH - 16 CHU
RET
;***************************************************
DELAYA:
MOV TMOD.,#01H
SETB TRO
JNB TFO,$
CLR TRO
CLR TFO
RET
FLINE_DATA: ;DU LIEU HIEN THI DONG 1
DB '
DB 'CHAO MUNG BAN DEN VOI HE THONG KHOA SO BANG
PASSWORD CUA NHOM 3'
DB '
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SLINE_DATA: ;DU LIEU HIEN THI DONG 2

DB ' Welcome
THONG_BAO:

ACALL LCDINIT1 :KHOI TAO LCD

ACALL DISP_SLINE1 :HIEN THI DONG 2
MP11: ;XU LY DICH CHUYEN DU LIEU HIEN THI CHO
DONG 1

MOV DPTR#FLINE_DATA1 ;NAP DIA CHI VUNG DU LIEU
DONG 1 CUA LCD

SHIFT1:
ACALL DISP_FLINEI ;HIEN THI DONG 1
MOV R1,#5 ;DELAY 500MS

DELS5001:

MOV THO,#HIGH(-10000)
MOV TLO#LOW(-10000)
ACALL DELAY1

DINZR1,DEL5001 ; THOI GIAN DUNG YEN CUA MOT
TRANG THAI MAN HINH LCD

INC DPTR ;TANG GIA TRI DPTR DE DICH CHUYEN
DONG CHU

MOV A,DPL ;KIEM TRA DA DICH XONG DONG
CHU RA MAN HINH LCD

CINE A #LOW(FLINE_DATA1+102),SHIFT1

MOV A,DPH

CINE A #HIGH(FLINE_DATA1+102),SHIFT1

RET

« 3 s sk sfe sk sfe sk sfe st sfe s sfe st sk st sk s sk sk sk sfe st sfe st s st sk st sk st sk sk sk sfe st sfe st s sk s st sk steoske sfeoste sheste sk sk
9

LCDINIT1: ;CTC KHOI TAO LCD

CLR RS ;RS =0 - GUI LENH

CLR RW ;RW =0 - WRITE LCD MODE

SETB EN ;E=1- ENABLE

MOV DATABUS #38H ;CODE = 38H - 8 BIT, 16 CHAR/LINE,
MATRIX 5x7

ACALL SENDCOMMANDI1 ;GUI LENH RA LCD

MOV THO,#HIGH(-4100)

MOV TLO#LOW(-4100)

ACALL DELAY1 ;DELAY 4.1MS

MOV DATABUS #38H ;CODE = 38H - 8 BIT, 16 CHAR/LINE,
MATRIX 5x7

ACALL SENDCOMMAND1 ;GUI LENH RA LCD

MOV THO,#HIGH(-100)
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MOV TLO,4LOW(-100)
ACALL  DELAYI :DELAY 100US
MOV DATABUS #38H ;CODE = 38H - 8 BIT, 16 CHAR/LINE,
MATRIX 5x7
ACALL  SENDCOMMANDI :GUI LENH RA LCD
MOV DATABUS #0CH ;CODE = 0CH - CHO PHEP LCD HIEN THI
ACALL  SENDCOMMANDI :GUI LENH RA LCD
MOV DATABUS #01H ;CODE = 01H - XOA LCD
ACALL  SENDCOMMANDI :GUI LENH RA LCD
MOV DATABUS #06H ;CODE = 06H - TU TANG DIA CHI HIEN
THI, TAT DICH CHUYEN HIEN THI
ACALL  SENDCOMMANDI :GUI LENH RA LCD
RET
;***************************************************
SENDCOMMANDI: :CTC GUI LENH (SENDCOMMAND) VA GUI
DU LIEU (SENDDATA) RA LCD

CLR RS ;RS =0 - GUI LENH
SIMP PULSE_ENI
SENDDATAL:
SETB RS ;RS =1 - GUI DU LIEU
NOP
PULSE_ENTI: ;TAO XUNG ENABLE DE CHUYEN
THONG TIN (COMMAND/DATA) VAO LCD
CLR RW ;RW =0 - WRITE LCD MODE
CLR EN ;EN =0
NOP
SETB EN ;EN =1 - XUNG ENABLE
NOP

;KIEM TRA CO BAO BAN (BUSY FLAG) DE DAM BAO HOAN TAT
VIEC LCD GHI NHAN THONG TIN GUI DEN

o 3 e sk s sk s sk s sk sfe sk sfe st sfe st sk st sk st sk sfe sk sfe sk s sk s ke sk st sk st sk sfeoske seoske sk s ke s st s st sk steosk sk sk sk sheskesk
2
oskskosk

MOV THO,#HIGH(-1000) ;LENH NAY DUOC THAY THE
CHO DOAN MA KIEM TRA DUOI DAY KHI

MOV TLO#LOW(-1000);CHAY CHUONG TRINH NAY TRONG
PHAN MEM MO PHONG TOPVIEW

ACALL DELAY1

RET

« 3 st sk sk sk sk st sfeoste skeosie sk st sk sk sk sk sk skoste st st st s st sk sk sk skoste skt sk st seostosk stk kot skoke ko sk
2
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DISP_FLINEI: ;CTC DAT DIA CHI BAT DAU DONG 1 VA NAP DU
LIEU DONG 1 VAO DDRAM

MOV DATABUS,#80H ;CODE = 80H - DAT DDRAM DIA CHI
BAT DAU CUA DONG 1 - 00H

ACALL SENDCOMMANDI1 ;GUI LENH RA LCD

ACALL WRITEI ;GUI VUNG DU LIEU SANG
LCD

RET

o s sfe sk sk st sk sk sk st she sk sk s sfe sk sk s sk skt sk sk sk sk st sk sk sk sie sk sk sk sk sk sk sk skeosteoskeste sk skeoskesieoskoskoskeskosk
2

DISP_SLINEI: ;CTC DAT DIA CHI BAT DAU DONG 2 VA NAP DU

LIEU DONG 2 VAO DDRAM

MOV DATABUS #0COH ;CODE = COH - DAT DDRAM DIA
CHI BAT DAU CUA DONG 2 - 40H

ACALL SENDCOMMANDI1 ;GUI LENH RA LCD

MOV DPTR#SLINE_DATA1 ;NAP DIA CHI VUNG DU LIEU
DONG 2 CUA LCD

ACALL WRITEI1 ;GUI VUNG DU LIEU SANG
LCD

RET

« 3 st sk s sk sfe sk s ste sfe st sk st sk st sk sk sk sk sk sk ste s st st sk st sk sk sk sk st s ste s sie s sk s st sk steoske sfeoste sjeste sk sk
2

WRITEI1: ;CTC GUI DU LIEU SANG LCD, KET THUC GUI DU LIEU
KHI DU LIEU GUI DI LA 99H
MOV RO,#0 ;OFFSET DAU TIEN TRONG VUNG DU
LIEU CUA DPTR
WRI11:
MOV A RO ;NAP OFFSET
MOVC A,@A+DPTR ;LAY DU LIEU TU VUNG DU
LIEU
MOV DATABUS,A ;:CHUYEN DU LIEU CAN GUI RA
PORT DEN LCD
ACALL SENDDATAI1 ;GUI DU LIEU RA LCD
INC RO ;:CHUYEN SANG DU LIEU KE TIEP
CINE RO, #16,WR11 ;KIEM TRA NAP DAY DU DU LIEU
CHO MOT DONG MAN HINH - 16 CHU
RET
;***************************************************
DELAY1:
MOV TMOD.,#01H
SETB TRO
JNB TFO,$
CLR TRO
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CLR  TFO

RET
;*>k>l<>1<>I<>X<>k>k>l<>1<>I<>X<>k>k>l<>1<>I<>X<>k>k>l<>1<>I<>X<>k>k>l<>1<***********************
FLINE_DATAIL: ;DU LIEU HIEN THI DONG 1

DB ' '

DB 'Ban Da Quen Pass . Vui Long Dung Ngoai Cho . Neu La Trom
Thi Vui Long Pha Khoa . Hi'

DB ' '
SLINE_DATAI1: ;DU LIEU HIEN THI DONG 2

DB ' Keypad Locked'
AAAA:

MOV DATABUS #0COH

LCALL GUI_LENH

MOV A#11111110B ;HIEN THI DAU CACH
LCALL GUI_DATA

MOV A#11111110B

LCALL GUI_DATA

MOV A#11111110B

LCALL GUI_DATA

MOV A#11111110B

LCALL GUI_DATA

MOV A,#01010111B
LCALL GUI_DATA
MOV A #01100101B
LCALL GUI_DATA
MOV A #01101100B
LCALL GUI_DATA
MOV A #01100011B
LCALL GUI_DATA
MOV A#01101111B
LCALL GUI_DATA
MOV A#01101101B
LCALL GUI_DATA
MOV A,#01100101B
LCALL GUI_DATA

RET

STRINGCODE:
DB ' Nhap Password '
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DB ' Pass Sai Rui '
DB ' Keypad Locked '
DB 'Open The Door'
DB 'Correct'

DATACODEI:

DB 'Nhap Pass Cu'
DATACODE2:

DB ' Nhap Pass Moi '

END

Yéu cau vé danh gia k€t qua hoc tap:

NOi dung:
+ V& kié€n thic:
Trihh bay cdu tao, dac di€m,Ung dung cla cic loai Vi diéu khién dugc
hOc
Trinh bay dugc su can thi€t va co ché hoat ddng cUa trinh dich hop
ng( theo nOi dung da hoc.
Trinh bay dugc cdu tric chung cla chudng trinh hgp nglr theo ndi dung
da hoc.
+ V& kY ning:
Lap rap cac mach Ung dung tUng phan do gido vién dé ra.
Thuc hién viét cdc chuong trinh theo yéu cau cho trlfoc
+ Thdi d6: Déanh gid phong cach, thdi d0 hoc tap

Phuong phép:
+ V& kién thlc: Pugc ddnh gid bang hinh thlc ki€m tra viét, trac
nghiém
+ V& kY ning: Péanh gid k¥ ning thuc hanh MOi sinh vién, hodc moi
nhém hoc vién thuc hi€n cong viéc theo yéu cau cla gido vién.Tiéu chi
danh gia theo cdc ndi dung:

- DO chinh x4c cla cong viéc

- Tinh thdm mY cUa mach dién

- D0 an toan trén mach dién

- Thoi gian thuc hién cong viéc

- D06 chinh x4c theo yéu cau kY thuat
+ Théi d0: Ti mi, can than, chinh xéc.
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