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LOI1 NOI DAU

Bo vi xr ly ngay cang phat trién hoan thién va dwoc sir dung hau hét
trong cdc hé théng didu khién trong cOng nghiép cling nhu trong cdc thiét bi
dan dung. Chinh vai trd, chirc nang cta vi xtr 1y d4 dem lai nhidu uu diém,
nhiéu tinh nang dic biét cho céc hé théng didu khién,

Céc nha nghién ciru khong nging nghién ctru cdc hé thOI’lg diéu khién
va st dung vi xir Iy dé thay thé, va cling chinh vi thé da thic day Itnh vyue vi
xir 1y phat trién ngay cang hoin hao thich nghi véi yéu cdu didu khién. Dé
don gian bot su phic tap cia phin cting khi ding vi xi ly, cac nha nghién
ctru di tich hgp hé vi xir 1y thinh mdt IC goi Ia vi diéu khién.

NO:1 dung gido trinh nay trinh bay céc khdi niém co ban cua vi xur 1y,
sau d6 di vao nghién ctru céc kién thitc co ban cua vi didu khién. Do c6
nhidu ho vi didu khién khéc nhau muc d6 tich hop tir don gian dén phrc tap
nén trong gi4o trinh ndy trinh bay ho vi diéu khién tuong déi don gian 12
'AT89552 ciia hing ATMEL.

Gido trinh bién soan chia thanh 10 chwong:
Chuong 1: Gi6i thidu vé lich sir phét trién ctia cdc thé hé vi x 1.

Chuong 2: Trinh bay déc tinh, cdu tric, chirc ning cac port ctia vi
diéu khién.

Chuong 3: Trinh bay v& t& chic bd nhé tich hop bén trong vi diéu khién.

Chuong 4: Trinh by veé tap lénh hop ngit.

Chuong 5: Trinh bay v& ngén ngit 14p trinh C ciia vi diéu khién.

Chuong 6: Trinh bay céu trc cc port va img dung port. '

Chuong 7: Trinh bay cdu tric hoat dong clia timer/counter.

Chuong 8: Trinh bay cAu tric hoat déng chuyén d6i ADC, LM35 v
cac ung dung.

Chuong 9: Trinh bay céu tric hoat dong ngit cua vi diéu khién.

Chuong 10: Trinh bay céu tric hoat ddng truyén dit liéu ciia vi diéu khién.

Trong timg chuong sau khi trinh bay céc kién thitc co ban va viét céc
img dung co ban deé ngudi doc dé tiép cén, c6 cu hoi 6n tip, clu hdi tric
nghiém va bai tap dé ciing cb kién thirc, dé ¢6 nhiéu chuong trinh ung dung

vi bai tp ban doc 6 thé doc thém tai lidu thyuc hanh trong d6 c6 rat nhidu
bai thuc hanh mAu vA bai tap di kém véi b thi nghiém do ching t6i thiét ké.

3



Trong qua trinh bién soan khéng thé trinh dugc cdc sai s6t nén rt
mong céc ban doc déng gép xiy dung va xin hay géi vé tic gia theo dia chi
phu_nd@yahoo.com.

Téc gia xin cam on cdc ban bé déng nghiép da déng gép nhiéu v kién,
Xin cam on nguoi than trong gia dinh cho phép tic gia c6 nhiéu thoi gian
thue hién bién soan gido trinh nay.

Tac gia
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GIAO TRINH VI XU’ LY CHUONG 1

Chwong 1
TONG QUAN VE VI XU LY

¢ CAC KHAINIEM

VI XU LY - HE THONG VIXU LY

KHA NANG UNG DUNG VIXU LY

LICH SU PHAT TRIEN CUA CAC HE VIXU'LY

CHUC NANG CUA VIXU'LY

CHUC NANG CHUGONG TRINH, BO NHO VA NGOAI VI
MAY VI TINH (MICROCOMPUTER)

CHIEU DAI TU DU LIEU

KHA NANG TRUY XUAT BO NHO

TOC PO LAM VIEC CUA VI XU LY

CAC THANH GHI CUA VI XU LY

& KHAOSAT VIXULY 8 BIT

SO PO KHOI

KHOI ALU

CAC THANH GHI

CHUC NANG CAC THANH GHI

Thanh ghi Accumulator

Thanh ghi b6 dém chwong trinh PC (Program counter)
Thanh ghi trang thai (Status Register}

Thanh ghi con tro ngdn xép (Stack Pointer Register)
Thanh ghi dia chi bo nhd (memory address Register)
Thanh ghi lénh (instruction Register)

Thanh ghi chira dit liéu tam thoi (Temporary data Register)

RN U SRR U R NN

Khéi didu khién logic (control logic) va khoi gidi ma lénh
(instruction decoder)
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CHUONG 1 ' GIAO TRINH VI XU LY

V' Bus dif lidu bén trong vi xur Iy

< LENH CUA VIXULY

» TAPLENHCUA VIXULY

«  TU GOI NHO (MNEMONICS)

=  CACNHOM LENH CO BAN CUA VIXU LY

»  CACKIEU TRUY XUAT BIA CHI CUAMOT VIXU LY
% CAUHOI ON TAP - TRAC NGHIEM - BAI TAP

=  CAUHOIONTAP

»  CAUHOI MO RONG

=  CAUHOITRAC NGHIEM

=  BAITAP
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GIAQ TRINH VI XUF LY CHUONG 1

I. CAC KHAI NIEM

1. Vixir Iy - hé théng vi xir 1y

Vi xir ly 12 IC sé chuyén vé xu ly dir ligu, tinh todn di liéu va didu
khién theo chuomg trinh.

Hé thdng vi xir ly gdm c6 vi xit ly, b nhé va cac thiét bi ngoai vi xudt nhép.

PORT NHAP PORT XUAT

{ETT

CPU

Hinh 1-1: Hé thong vixu ly.

Chirc nang cia vi xir 1y 1a xur Iy dir lidu va diéu khién theo chuong
trinh, bd nhd ¢6 chite nang luu trit chuong trinh, cac thi¢t bi ngoal vi ¢
chirc nang nhan dir liéu tir bén ngoai dua vao cho vi xir ly thire hién xut 1y dit ligu,
ddng thod nhén dir liéu tr vi xir 1y géi ra dieu khién cac ddi tugng bén ngoai.

Tuy thudc vao yéu cau xir ly va didu khién ma dung luong bd nhé
ciing nhu thiét bi ngoai vi nhi€u hay it.

2. Kha ning irng dyng vi xir Iy

Vi xir ly két hop voi cac thiét bi khac tao ra cac may tinh c6 kha nang
tinh toan rit Ién nhu may vi tinh va cd thé tao ra cac san pl}ém khac cac may
dién thoai, cac tdng dai dién thoai, cac h¢ thong diéu khién tu dong..., hinh
1-2 cho thdy cac tmg dung c6 sir dung vi xu ly.

Co lh_é khang dinh vi xir 1y ngay cang su dung hélu hét trong cac thiét
bi diéu khién ciing nhu cac thiét din dung, trong céc thigt bi giai tri, ...
3. Lich sir phat trién cua cac hé vi xir ly
Lich sir phat trién cia vi xit ly gén lien voi sy phat trién cua cac vi
mach dién tr vi vi xir Iy 14 vi mach dién tr ché tao theo cdng nghé LSI
(large scale integrated) cho dén VLSI (very large scale integrated).

15



CHUONG 1 GIAQ TRINH VI XU’ LY

V&1 sy khdm phd ra transistor va phat tnen cua cong nghé ché tao vi
mach SSI, MSI, m4y tinh véin con 13 mot nhom gdm nhiéu IC két hop lai voi
nhau, cho dén thap nién 70, vai su phat trién cuia cong nghé LSI, chu tric
méy tinh dugc rit gon bdi cdc nha thiét ké va duge ché tao thanh mot 1C
duy nhét duoc goi 12 vi xir 1y {microprocessor).

Vi xu ly dau tién c6 kha nang xt 1y 4 bit dir li¢u, cac vi xur 1y ndy co
téc d6 xir 1y rit chdm, cdc nha thiét ke cai tién thanh vi xir 1y 8bit, sau d6 12
vi xtr Iy 16 bit va 32 bit. Sy phit trién vé dung lugng cdc bit cia vi xtr 1y
lam ting thém sb Iwong cdc iénh diéu khién v cdc 1&nh tinh to4n phuc tap.

Hinh 1-2; Cdc thiét bi sir dung vi xit Iy.

Lich st phét trién ctia vi xr Iy gén 1ién véi hang INTEL:

[ Thing 4 ndm 1971, Intel cho ra vi xtr 1y 4 bit ¢6 ma sb 4004 c6 thé
truy Xuét 4096 & nhé 4 bit va ¢6 45 1énh.

QThang 4 ndm 1972, Intel cai tién va cho ra vi xir Iy 8 bit ¢6 mi sd
8008 ¢4 thé truy xult 16K & nhé 8 bit va c6 48 1énh.

MThing 4 ndm 1974, Intel cai tién vi xr Iy 8008 thanh vi x1r 1y 8080 c6
thé truy Xuat 64Kbyte b nhd va cé nhiéu 1énh hon, chay nhanh gap
10 14n so voi 8008,

LiThdng 4 nam 1976, Intel cai tién vi xir 1y 8080 thanh vi xir ly 8085 ¢6
thém mach tao xung clock dugc tich hgp bén trong, ¢6 nhiéu ngat trén
chip phuc vu cho nhiéu Gng dung va tich hop mach diéu khién hé
thong trén chip.

Thédng 6 nim 1978, Intel san xuit vi xu 1y 16 bit c6 ma sb 1a 8086: ¢6
20 dufmg dia chi cho phép truy xuit IMB bd nhé vi bus dit éu bén
trong va bén ngoai déu 1a 16bit.
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GIAO TRINH VI XU LY CHUONG 1

[ Théng 6 ndm 1979, Intel san xudt vi xir 1y 16 bit c6 md 0 12 8088 chu
yéu dua vio vi xtr |y 8086 nhung khac vai vi xir ly 8086 ia bus dir li¢u
bén ngodi chi cd 8 bit nhung bus dit ligu bén trong vi xr ly 1a 16 bit,
muc dich cai tién niy nham ha gid thinh h¢ thong va trd thanh vi xir 1y
trong may tinh IBM-PC/XT.

[ Vio cubi nam 1981 v nam dau 1982, Intel cho ra doi vi xir 1y 80186
va phién ban m& rong cua vi xir Iy 8086 c6 hd trg quan 1y b nhé theo
phan doan vi bao vé bd nho, bus dja chi ¢ 24 dudng cho phép truy
xuit 16Mbyte bd nhé.

" Théng 2 nam 1982, Intel cho ra doi vi xur ly 80286 cling favixaly 16
bit va chii yéu ciing phdt tidn tir vi xir 1y 8086 c6 thém nhiéu chic
nang nhu mach dinh thoi duge tich hop, mach didu khién DMA, mach
didu khién ngét va mach chon chip bd nhé duge thiét ké riéng cho céc
ing dyng nhing v&i gid chip thap.

[1'Thang 10 nam 1985, Intel cho ra doi vi xix Iy 80386 chinh la vi xir 1y
32bit, ¢d quan 1y bd nhé theo trang va phin doan bd nha, bus dir liéu
bén trong va bén ngodi déu 12 32 bit, tap thanh ghi dugc md rgng.

JThang 4 nam 1989, Intel cho ra doi vi xir 1y 80486, co cai thién kién
triic d& tang hidu sudt, cung cip bd nhd cache trén board, don vi din
chdm déng trén board. C6 thém 6 1énh so voi vi x{r 1y 80386. Lénh -
dinh théri duoc cai tién dé tang hiéu sudt.

[1Théng 3 nim 1993, Intel cho ra doi vi xur Iy Pentium 1a vi xu 1Y 64 bit
¢6 don vi dAu chdm dong hiéu suét cao. Lénh dinh théi dugc cai tién
so voi 80486.

CThéng 3 nam 1995, Intel cho ra doi vi x& 1§ Pentium Pro ¢6 hai cap
cache c6 sén.

~Théng 3 ndm 1997, Intel cho ra d&i vi xir Iy Pentium II - Pentium Pro
+ MMX.

- Nam 1999, Intel cho ra doi vi xir Iy Pentium 1I1 — [A64, mo rdng tao
ludng SIMD

O'Nam 2000, Intel cho ra doi vi xir 1y Pentium IV.
71Pén nay rdt nhidu thé hé vi xir 1y mai ra doi.
4. Chite niing cia vi xir Iy
Céng vige xur 1y dir lidu la chitc nang chinh clia vi xir 1y. Viée xir ly dit
lidu bao goém tinh todn va dieu khién dir liéu. Viéc tinh todn dugce thuc hién
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bdi cdc mach dién logic duge goi 1a don vi xir logic s6 hoc (Arithmetic
Logic Unit: ALU) ¢6 thé thuc hién céc phép todn nhu Add, Subtract, And,
Or, Compare, Increment, Decrement.

Pé ALU c6 dir liéu cho vigc xu 1§ thi ngodi mach dién ALU, vi xir Iy
con ¢6 cdc mach dién logic khic dé diéu khién diy liéu. Cédc mach dién logic
diéu khién dir ligu s& di chuyén dit liéu viio ding v trf dé khéi ALU xir ly
dir li€u. Sau khi thuc hién xong, khéi diéu khién s& di chuyén dit liéu dén
bét ctr noi nao mong mubn.

5. Chirc néing chwong trinh, bj nhé va ngoai vi

 Dé xir 1y di liéu, vi xir Iy phai dieu khién cic mach logic, dé vi xur Iy
di€u khién cdc mach logic thi ¢n phai ¢ chuong trinh. Churong trinh Ja tép
hop céc 1énh dugc luu trix trong b nhd dé vi xir 1y thue hién

Cbng viéc thyuc hién 1énh bao gém céc bude nhu sau: dén lénh tir bd
nh¢, giai mi 1énh vi sau cung thi thuc hién céc yéu ciu xu ly dit liéu sau khi
glai ma.

Do céc 1¢nh Iwu trif trong bd nhé nén c6 thé thay ddi cac 1énh néu can,
Khi thay doi cdc I&nh cia vi xtr 1y 14 thay ddi cdch thic xir Iy dit liéu, thay
doi chuong trinh di€u khién. Céc 1nh luu tri trong bd nho' s quyét dinh
cong viéc ma vi X Iy s& lam.

Néu h¢ théng didu khién bing mach dién khdng ¢6 phin mém thi khi
thay doi yéu cau diéu khién phai thay déi mach dién hodc thiét ké them hoic
thiét ké mdi, con hé théng vi xir Iy khi thay déi yéu ciu tinh tu diéu khién
thi c6 the chi thay d6i chuong trinh khéng ¢in phai thay dbi mach dién phén
cung. Vi du hé thong ban xang diu thi ¢6 thé thay doi gi4 thanh cho 1 lit
xang mot cich d€ dang hay chuong trinh didu khién dén giao thong cé thé
thay d¢bi thoi gian didu khién bang cach 1ap trinh lai,

. Ngoai chirc nang dén va thye hién 1gnh, céc mach logic didu khién con
di€u khién céc mach dign giao tiép bén ngoai két ndi véi vi xir ly. Vi xirly can
phai ¢6 sy tro gilp cia cdc mach dién bén ngoai. C4c mach dién dung dé luu
utr 1enh va dit lidu goi 12 bg nhe hay IC nhé, cic mach dién giao tiép dé di
nhép dif liéu tir bén ngoai vao bén trong vi xir Iy v xuft dix liéu wr bén trong vi
XUr1y ra bén ngodi duoc goi 12 cac thiét b 10 hay céc thids bi ngogi vi.

6. May vi tinh (microcomputer)
_Vixirly la mét IC chuyén vé xir 1y dit liéu va didu khidn con may vi
tlph 1a m{t hé théng may tinh hoan chinh duoce va c6 mdt bd vi xir 1y. May
vi tinh hoén chinh bao gom mét vi xir 1y, b6 nh¢ va cic cdng VO.
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So db khbi tdng quét ctia mdt hé théng may vi tinh nhw hinh 1-3:

BOVIXULY
B0 DONG XU LY
B DEM CACHE L1

|

BUS NOLBO CUA VI XU LY (64 BIT)

X F Y b F Y
Y h 4 : h 4 h
| R BO DIEU KHIEN, BO DEM |
DEM D(F LIEU [€—>{ BO NHO RAM [4—>| BOQ BEM CACHE (€ » CACHEL2 |
bl i S UL, PCl: " DRAM- |
4\ 4\. - .
v _ A
' _BUSVAORAPCI{32BIT} = - _ _
F 3 F 3 h F 3
kA \F_ h A . L A
DIEU KHIEN IS4, e L } . - ;
o, v o081 | AN e PRI e CAM is4.
- : ry - - - - lk 3 -
kA v
CONG GA_N Syt H: ST L
CHUQT, BAN | . O6placD “CONG MAN HINH -
PHIM s a0
r
h h L
BUS VAD RA ISA {16 BIT)
F 3 h
k4 h
PEU KHIEN VAD
RADA CHUC |¢ »| CONG COM, LPT, 6 BIA MEM | C‘:’:g;‘g"‘;
NANG 5 é

Hinh 1-3: So dd khoi mdy vi tinh.

May vi tinh td chitc theo card,bao gém: card CPU, card bd nhd RAM,
card didu khidn dia, card diéu khign man hinh, ngoai ra con c6 man hinh
video, ban phim... xem hinh 1-4 14 bo mach clia may vi tinh.

Tt ca cac card duge két ndi voi vi xir Iy thong qua bus, bus bao gbm
nhidu dudng tin higu dé phan biét va xi ly cac card khac nhau.

Trong card CPU c6 mach tao xung Clock dé tao ra tin hiéu clock cho

vi xir 1y. Card CPU cén ¢6 céc IC giao tiép 4 ning cao kha ning giao tiép
cua CPU.
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B6 nhd ROM ding dé luu trir cc 1énh ciia chuong trinh dé& cho phép
nap cic chuong trinh tir dfia mém...., card bd nhd RAM bao gdm céc IC
RAM dé vi xir 1y luu triv chuong trinh va dit licu khi xir ly. Trong card bd
nhd c6 phan xvit nhap data ndi tiép UART (Universal Asynchronous
Receiver — Transmitter), hai khbi ndy c¢é thé tach r&i. UART ¢6 chic nang
chuyén dbi dit liéu song song thanh ndi tiép &¢ may vi tinh c6 thé giao tiép
v6i méy in, cdc modem, va céc thiét bj didu khién khéc.

Dé giao tiép voi man hinh video thi phai c6 card video, bén canh céc
IC giao ti€p vdi bus cua vi xir 1y con ¢é cdc IC diéu khién man hinh Video.

Man hinh Video diing dé hién thi noi dung clia mgt viung nhé& dédc biét
trong b nhdd RAM do d6 Card video ¢ cdc IC RAM.

Khéi ngubn cung cdp dién cho tat ca cdc hé théng.

Hinh 1-4: Main-board mdy vi tinh.

7. Chidu dai tir dir liéu
Vi xir Iy dau tién ¢é chiéu dai tir dir liéu 4 bit, tlep theo céc vi xir 1y 8
bit, 16 bit, 32 bit va 64 bit.

M3i vi xir 1y ¢6 chidu dai tir dir liéu khac nhau & ¢6 mot kha nang tng
dung khéc nhau, céc vi xu 1y ¢6 chidu dai tir di liéu 16n, tbc d6 1am viéc
nhanh, kha nang truy xuét bd nhé 16n duoc ding trong céc cdng viéc xUr Iy
dit liu, diéu khlen phtrc tap, cac vi X 1y c6 chidu dai tir dir liéu nho hon,
kha ning truy xuét b nhé nhd hon, tbe d6 lam viée thip hon duroc sir dung
trong cc cong viéc diéu khten va xir Iy don gian, chinh vi thé céc vi xur Iy
ndy van tbn tai.
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Céc vi xir 1y 16 bit, 32 bit duoe st dung rit nhidu trong mdy tinh. Mdy
vi tinh dAu tién cia IBM sir dung vi xir 1y 8088 vao nam 1981, Cau triic bén
trong cua vi xu 1y 8088 c6 thé xir 1y cée tir dit liéu 16 bit, nhung bus dit licu
giao tiép bén ngodi chi c6 8 bit. Do cdu triic bén trong 16 bit nén cic méy
tinh PC sir dung bd vi xir 1y 8088 ¢6 thé twong thich véi cdc may tinh mot
str dung cic vi xir 1y 16 bit: 286, hodc cdc vi xur 1y 32 bit: 386, 486 va b§ vi
xir 1y Pentium.

Hau hét céc \g dung dugc didu khién boi may tinh tdt hon nhiéu so
véi vi xir 1y va tiry theo y&u cau diéu khién ma chon diéu khién bang mdy
tinh hay didu khién bing vi xu 1y. Céc linh vyc dicu khién bang vi xr 1y
nhu: c¢éng nghiép, khoa hoc, y hoc,... Mot linh vuc didu khién phirc tap 12
robot khi d6 cic bd vi xir Iy 16 bit va 32 bit la thich hop. Tuy theo yéu cau
d6 phirc tap ma chon b vi xur 1y thich hop.

Vi xir ly 32 bit 1a sy phat trién clia vi xir 1y 16 bit va tmg dung dAu tién
cla chc vi xir 1y 32 bit 1a cdc mdy tinh 32 bit. Céc vi xir 1y 32 bit cé kha
nang 1am viéc nhanh hon vi mdi 1an lay dit ligu tir bd nhé vi x 1y 6 thé 1iy
mét lin 4 byte, trong khi dé céc vi xi 1y 8 bit thi phéi 1am 4 lan, véi vi x 1y
16 bit phai thyc hién 2 13n. Vay néu so voi vi xir 1§ 8 bit thi vi xir Iy 32 bit
c6 the do tang gAp 4. voi vi xir 1y 16 bit thi tdc do vi xir Iy 32 bit ting glp
ddi. Tang tdc do lam viéc ctia vi xir 1y 1a muc tiéu hang dAu ciia cc nha ché
tao vi xur ly.

Vi xur 1y ¢4 tir 4 bit dén 64 bit chia lam hai linh vuc tmg dung: céc vi
xit 1y manh, nhiéu bit thi ding trong céc hé thdng mdy tinh dé tinh todn va
xir 1y cdc khéi huong di lidu 16n, phitc tap, cdc vi xir 1y 8 bit, 16 bit hién nay
duoc sir dung trong céc hé théng didu khién cong nghiép vi khdi lwong dit
liéu khong lém.

Khdi nigm Bus dit ligu: 12 dudng truyén dir lidu hai chidu d& chuyén
dit liéu gira vi x{r 1§ va céc thanh phan khic cua hg théng nhr bb nho, IC
ngoai vi. Vi xir 1y 8 bit thi bus dif li¢u s& 1a 8 bit, vi XUt 1§ 16 bit thi bus dit
lidu giao tiép cling 12 16 bit ngoai trir vi xir 1 8088.

Vi xit 1y 8 bit thi bus dit liéu c6 8 dudng DeDy, vi xir 1y 16 bit thi bus
dir lidu ¢6 16 dudng DyDys, vi xir Iy 32 bit thi bus dir liéu c6 32 duong
Dy+Dsy, vi xir 1y 64 bit thi bus dif liu ¢6 64 dudng Do=Dea.

8, Kha ning truy xuit by nhé

Dung luong bd nhé ma vi xir Iy ¢6 the truy xuit |a mjt phan trong chu
tréic ctia vi xir 1y. Céc vi xtt 1y dau tién bi gidi han v¢ kha néng truy xuét bo
nhé: vi xir 1y 4004 c6 12 dudmg dia chi nén c6 the truy xudt duge 212 = 4096
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& nhé, vi xir 1y 8 bit ¢6 16 dudmg dia chi nén c6 thé truy xudt dugce 2'°
65536 6 nhd, vi xir 1§ 16 bit ¢6 20 duong dia chi nén c6 thé truy xudt 2% =
1,024,000 6 nhd, vi x{r Iy 32 bit nhur 386 hay 68020 ¢6 thé truy xudt 4G 6
nhé. Vi xit Ij cé kha ning truy xudt bé nhé cang Iom nén cé thé xi ly cdc
chivong trinh lom. Ty theo img dyng cu thé ma chon mét vi xir 1y thich hop.

» Khdi ni¢gm Bus dia chi 14 tit ca céc duong dia chi cua vi xir Iy ding
dé& xdc dinh dia chi cua mdt 6 nhd hay mot thiét bi ngoai vi trude khi thyuc
hién vigc truy xuét dir liéu.

Vi xur 1y 16 bit dia thi bus dia chi ¢6 16 dudng Ag+A;s, vi xtr 1y 16 bit
dia thi bus dia chi ¢6 20 dudng Ag+A)g, vi xtt [y 32 bit dia thi bus dia chi ¢é
32 ducmg Ap+As.

> Khdi nigm Bus diéu khién 13 tit ca cdc dudng ma vi xir Iy dung dé
dleu khién cic dbi tuong khic trong hé thong nhu didu khién doc bd nho,
diéu khién ghi bd nhé, diéu khién doc IO, diéu khién ghi 10.

9. Téc d¢ lam viée ciia vi xir Iy
Tén sb xung clock cung cip cho vixirly lam vige quyét dinh dén tdc
d¢ lam viéc cha vi xir 1y, vi xur 1y ¢6 toc d6 lam viée cang cao thi kha néng

xu 1y 1€nh cang nhanh. Tan s xung clock 1am viéc cua céc vi xir 1y dugc
cho bdi cAc nha cheé tao.

10. Cac thanh ghi cda vi xi Iy
Céc thanh ghi 12 mdt phin quan trong trong ciu tridc clia vi xir 1.

Céc thanh ghi bén trong clia vi xir Iy ding dé xir 1y dir liéu, c6 nhléu
loai thanh ght khac nhau cho cdc chirc néng khéc nhau trong vi xir 1y, s6
lugng céc thanh ghi déng mot vai tro rat quan trong adi voi vi xu ly va
nguot 14p trinh.

Cac vi xr 1y khéc nhau s& ¢ s0 lugng vi chirc ndng cia céc thanh
cling khic nhau.

Néu vi xir 1y c6 sd lugng thanh ghi nhiéu thi n guai 1ap mnh c6 thé viét
céc chuong trinh didu khién vi xu ly don gian hon, lam tang téc do xur ly
chuong trinh. Néu vi x{r 1y ¢6 s6 lugng thanh ghi it thi chuong trinh s& phic
tap hom, tdc d6 xir 1y chuong trinh chdm hom.

Dé hiéu 15 c4c thanh  ghi bén trong cia mdt vi xir ly cAn phai khdo sat
mét vi xir 1y cy thé. Viy sé lugng cédc thanh ghi bén trong vi x{r 1y cfing anh
huéng dén toe d6 va kha néng xir 1y chuong trinh.
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CHWONG 1
1. KHAO SAT VI XU/ LY 8 BIT

Phdn nay gioi thiéu cdu tric bén trong cua vi xtr 1y 8 bit, chirc néng
cac thanh phén co ban duge xdy dyng bén trong vi xur Iy nhu khéi ALU,
khéi thanh ghi, khéi giai ma 1énh, khéi xu 1y, cac bus dia chi, dit liu trong
va ngoai, thanh ghi trang thai. ..

Trinh ty hoat dong cba céc khéi thong qua qua trinh xir 1y lénh, gidi
thiéu vé& ma lénh nhj phén, 1énh goi nhé, t@p iénh assembly va trinh bién
dich Assembler.

Sau khi két thue phan nay, ngutn doc s& biét duoc so dd khdi cua vi
xur 1V 8 bit tong quat, chic nang cac khdi bén trong, biét m# 1énh nhi phan,
[énh goi nhé, qua trinh thue hign 1énh cva vi xUr Iy, cac kién thire co ban nay
$& duoe sir dung ¢ cac chuong theo sau.

1. So dd khéi ‘

Céu triic cla tht ca cac vi xur 1y déu co cac khoi co ban gidng nhau nhu
ALU, chc thanh ghi, khbi diéu khién 12 cac mach logic. D€ ndm 18 nguyén

ly lam vige cda vi xir Iy cén phai khao sat nguyén 1y két hop cac khoi voi
nhau dé xur Iy mét chvwong trinh.

V&i mdi vi xu 1y déu ¢6 mot so d8 cAu truc bén trong va dugc cho
trong cac s tay ctia nha ché 1a0. So dd cdu trac & dang khéi rt tién loi va
d& wrinh bay nguyén ly hoat dong cia vi xir ly. Hinh 1-5 trinh bay so d6 khéi
cua vi xur by 8 bit

16 BIT
ADDRESS
BUS ACCUMULATOR {A)| STATUS REGISTER
MEMORY ADDRESS REGISTER (MAR) B REGISTER € REGISTER
TIN HIEL STACK POINTER REGISTER (5P} O REGISTER E REGISTER
bIEU
GISTER {P H ] LR 31
KHIEN BA PROGRAM COUNTER RE ls {PC) REGISTE EGIST
i sus o uEy
KHO4
DIEUKHIEN VADRA
(CONTROL
LOGIC) THANH GHI LENH
TiN HIEY (INSTRUCTION
vAD BEY) REGISTER)
KHIEN CPU }
/ L KHOI GLAL MA LENH
(INSTRUCTION
\— DECODER}

Hinh 1-5: So dé cdu tric bén trong cua vi xi 1y.
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Trong so d6 khdi cta vi xir 1y bao gdm cdc khéi chinh nhu sau: khéi
ALU, cic thanh ghi va khéi control logic. Ngoai ra so d6 khdi con trinh bay
cdc dudng truyén tai tin hiéu tir noi niy dén noi khic bén trong va bén ngoai
h¢ thdng.

2. Khéi ALU

ALU [a khéi quan trong nhét ctia vi xir 1y, khéi ALU chira céc mach
dién tir logic chuyén vé xir 1y dit liéu. Khdi ALU ¢6 ha ngd vao cd tén la
"IN — 1a céc ngd vao dir liéu cho ALU xt ly vA mdt ngd ra ¢6 tén 12 “OUT”

— 12 ngd ra két qua dit lidu sau khi ALU xir ly xong.

Dt fieu truéc khi vao ALU dugc chita & thanh ghi tam thoi
(Temporarily Register) ¢6 tén 1a TEMP1 va TEMP2, Bus dit lidu bén trong
vi xtt 1y duoe két n6i voi hai ngé vao “IN” ctia ALU thdng qua hai thanh ghi
tam théi. Viée két ndi nay cho phép ALU c6 thé |4y bét ky dif liéu nao trén
bus dit li¢u bén trong vi x1t 1y.

Thuong thi ALU ludn ldy dir lidu tir mét thanh ghi dic biét ¢é tén 1A
Accumulator (A). Ngd ra OUT cua ALU cho phép ALU c6 thé goi két dit
héu sau khi xir 1y xong 1én bus dit liéu bén trong vi xir 19, do d6 thiét bi nao
két ndi v6i bus bén trong déu c6 thé nhédn dir liéu nay. Thudng thi ALU géi
dir ligu sau khi xir Iy xong tdi thanh ghi A.

Vi dy khi ALU céng hai dit liéu thi m6t trong hai dit ligu dugc chita
rong thanh ghi A, sau khi phép cdng duge thuc hién bdt khéi ALU thi két
qua s€ goi trd fai thanh ghi A v luu trit & thdnh ghi nay.

ALU xu ly mét dir liéu hay hai dir liéu tuy thude vio 1énh hay yéu cdu
diéu khién, vi du khi cdng hai dit ligu thi ALU s& xir ly hai dit liéu va diing
hai ngé vao “IN” dé nhép dir ligu, khi ting mot dit liéu ndo d6 1én mot don
vi hay 14y bd mot di liéu, khi d6 ALU chi x& Iy mot dit liéu va chi cn mot
ngd vao “IN”,

Khéi ALU c6 thé thuc hién cic phép todn xir 1y nhu sau;

Add Complement OR
Exclusive OR

Subtract Shift right Increment
AND Shift left Decrement

Tém Tit: Chic nang chinh cua khéi ALU 12 xir ly dir 1iéu nhung
khong Iuu trir dit liéu. D& hiéu 5 thém chic ndng dic biét cita ALU can
phai khao sdt mdt vi xir 1y cu thé. :
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3. Cac thanh ghi

(ac thanh ghi bén trong ¢6 chire nang huu trit tam thoi cac dir liéu khi
xir 1y. Trong sb cac thanh ghi co mot vai thanh ghi dic bigt thuc hién cic
Iénh dac biét hay c4c chirc ning dac biét. cac thanh ghi con lai goi la cac
thanh ghi thong dung. V&1 so dd khéi minh hoa & trén, cac thanh ghi thong
dung ¢6 18n Reg B, Reg C, Reg D, Reg E.

Cac thanh ghi théng dung rdt hiru dung cho ngudi 1ap trinh dung dé
buu tri dir lidu phuc vu cho cong vige xur ly dir lifu va didu khién, khi viét
chiromg trinh ching ta ludn su dung cac thanh ghi nay. S& luong céc thanh
ghi théng dung thay doi wy thudc vao timg vi xu ly.

Sé tuong va cach sir dung cac thanh ghi théng dung tuy thude vao ciu
trac cia tmg vi xur 1y. nhung chung c6 mét vai diém co ban gidng nhau.
Cang nhiéu thanh ghi théng dung thi van dé 1dp trinh cang tr¢r nén dom gian,

Cac thanh ghi co ban ludn co trong mdt vi xu ly {a thanh ghi A
1Accumulator Register). thanh ghi bo dém chuong trinh PC (Program
Counter register), thanh gh con tro ngan xép SP (Stack pointer register),
thanh ghi trang thai ¥ (Status register —Flag register), cac thanh ghi thong
dung. thanh ghi 1&nh IR UUnstruction register), thanh ghi dia chi AR
(Address Register).

16 BIT

ADDRESS
BUS ACCUMULATOR {A}| STATUS REGISTER
MEMORY ADDRESS REGISTER (MAR) B REGISTER C REGISTER
TIN HIEU STACK POINTER REGISTER {SP} D REGISTER € REGISTER
BIEV PROGRAM COUNTER REGISTER {PC] H REGISTER L REGISTER
KHIEN RA "
- ay : : n 5 J| Bus D LIEL
KHOI BUS DIEUKHIEN]; ! j
DIEUKHIEN 1§/ i |
{CONTROL
- LOGIC} THANH GHI LENH
TN HIEU (INSTAUCTION
VAO DIEUY, REGISTER)
KHIEN CPU
KHOI GIAI MA LENH
[INSTRUCTION
DECODER;

Hinh 1-6: So 46 minh hoa cdc thanh ghi bén trong cua Microprocessor
duoc 16 ddam.
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4. Chirc niing cac thanh ghi
» Thanh ghi Accumulator

Thanh ghi A 1a mét thanh ghi quan trong cua vi xir 1y c6 chirc nang
hru trir dir liéu khi tinh toan. Hau hét céc phép todn sb hoc va cac phép toén
logic ddu xay ra gitta ALU va Accumulator.

Vi du khi thuc hién 1énh cOng dif liéu X voi dit liéu Y, thi mét dir liéu
phai chlra trong thanh ghi A gia sir 13 dir liéu X, sau do s€ thuc hién 1énh
cong dir liéu X (chira trong A) véi dit lidu Y (c6 thé chia trong & nhd hodc
trong mét thanh ghi thong dung), két qua ctia 1énh cong 12 dit lidu Z s& duge
dat trong thanh ghi A thay thé cho dit lidu X trude d6.

Chit §: Két qua sau khi thuc hién ALU thudng goi vao thanh ghi A
lam cho di¥ liéu trude d6 chira trong A s& mét.

Thanh ghl A ¢on goi 12 thanh ghi tich iy ¢6 chirc nang khi thye hién
phép todn cong s& cdng dbn cic dir liduw: vi du cong cic dir licu
X+Y+Z+V+W thi ta dua dit lidu dau tién 12 X vio thanh ghi A roi cong véi
dit liéu Y, két qua sau khi cong hwu vao thanh ghi A, tién hanh cong véi dit
lidu Z, két qua Iuu vao thanh ghi A, rdi cong tiép cho dén khi hét dir liéu.

M5t chitc nang quan trong khdc cua thanh ghl A 12 luu dit liéu khi goi
ra céc thiét bj 10 bén ngoai va nhan dit liéu doc vé tir [O.

Thanh ghi A con nhiéu chirc nang quan trong khic s& duge thiy 1
qua tdp 1énh ctia mét vi xir 1y cu thé, s bit cia thanh ghi A chinh 12 don vi
do cua vi xr 1y, vi xir 1y 8 bit thi thanh ghi A ¢6 d9 dai 8 bit, vi xir 1y 16 bit
thi thanh ghi A c6 d6 dai 16 bit.

> Thanh ghi by dém chwong trinh PC (Program counter)
Thanh ghi PC 12 mét thanh ghi ¢6 vai trd quan trong nhat ctia vi xir Iy.

Chuong trinh 1a mét chudi cdc 1énh ndi tiép nhau luu trong bd nhd,
cac 1énh nay s& ycu cAu vi xir 1y thuc hién chinh xéc cac cdng viée dé giai
quyét mot vén dé.

B§ nhé c6 the luu trix nhidu chuong trinh, mbi chuong tnnh s& chiém
mot viing nhé, néu mudn vi xir 1y thyc hién chuong trinh nao thi dia chi bt
dAu ctia chuong trinh d6 s& nap véo thanh ghi PC.

bia chi bét déu cla chuong trinh chinh Ia dia chi ctia Ignh thir nhét. Vi
xUr 1y s& tién hanh d6n ma 1énh cta lénh thit nhét vé dé xu ly, trong qua trinh
xir 1y 1énh thir nhét thi ndi dung cia thanh ghi PC s& tang lén dé tro dén lénh
thir hai, sau khi 1&nh thi nhét thyc hién xong thi s& dén ma 1énh tha hai,
trong qua trinh xit 1y 1énh thir hai thi ndi dung ctia thanh ghi PC s& tang 1én

26



GIAO TRINH VI XU LY CHUONG 1

a2 tro dén 1énh thi ba, ... o thé thuc hién cho dén Iénh cudi cung cua
chuong trinh.

Chiic néng cua thanh ghi PC 14 quan ly dia chi cta 1énh dang thuc
hién va 1énh tiép theo hay ciing ¢6 thé néi thanh ghi PC quan 1y dia chi cua
bd nhd chuong trinh.

Thanh ghi PC trong vi xur 1y ¢6 chidu dai tix dit liéu 16n hon chiéu dai
tr dir liéu cia vi xir 1y. Vidu ddi véi cdc vi xir 1y 8 bit thi thanh ghi PC
thuong ¢6 chidu dai 12 16 bit nén c6 thé truy xudt ving nhé bét dau tir 6 nhé
thir O d&n 6 nho thir 65535,

Pia chi cua 1énh dugc goi dén bd nho thong qua bus dia chi. Sau d6
bo nhé s& dit ndi dung clia 6 nhé 1én bus dit liéu, ndi dung ndy chinh la ma
1énh, qud trinh nay goi la dén 1gnh.

Mot vai 1énh trong chuong trinh c6 thé nap vio thanh ghi PC mét gid
tri méi, khi 12nh 1am thay dbi thanh ghi PC sang gid trj méi duoc thuc hién
thi 1énh ké €6 thé xay ra & mot dia chi méi — déi voi céc 1¢nh nhay hofc 1gnh
goi chuong trinh con.

> Thanh ghi trang thdi (Status Register)

. Thanh ghi trang théi con dugc goi 12 thanh ghi c& (Flag register) dung
dé luu trit trang théi ket qua cia mot s6 1¢nh kiém tra. Céac trang théi cho
phép ngudi 14p trinh thyc hign viéc r&€ nhanh trong chuong trinh. Khi ré
nhanh thi chuong trinh s& bat dhu tai mot vi uf moi. Khi r& nhanh c6 diéu
kién thi chuong trinh chi 1& nhanh khi thoa diéu kién.

Céc bit thudng ¢6 trong mot thanh ghi trang théi dugc trinh bay & hinh 1-7.

ZIN|CJAC|OV| P | -] -

Hinh 1-7: Céu tribc ctia mét thanh ghi trang thai.

Cic 1énh xdy ra trong khéi ALU thudng anh huéng den thanh ghi
trang thai, vi du khi thye hién mét lénh cong hai dir liéu 8 bit, néu két qua
16n hon 11111111B thi bit carry s& mang gié tri la 1. Nguoc tai néu két qua
ctia phép cong nhé hon 11111111 B thi bit carry bang 0. Vi du lénh tdng hay
giam gid tri cia mot thanh ghi, néu k&t qua trong thanh ghi khéc O thi bit Z
lubn bang 0, nguoc lai néu két qua bang O thi bit Z bang 1.

¥ nghia ctia c4c bit trong thanh ghi trang thai:

e CO tran/muon (Carry/borrow): khi thyc hién phép cong néu két
quéa cong tran thi bit carry =1, ngugce lai bit carry = 0. Khi thuc
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hién phép todn trir: néu sb bj trir Iém hon s6 trir thi bit borrow = 0,
nguoc lai bit borrow =1. Bit carry hay bit borrow chi 14 1 bit.

o Cd Zero: khi két qua ctia phép todn bang O thi c& Z béng 1, khi két
qua khéc 0 thi c& Z=0.

o Co&gdam (Negative): bit N = 1 khi bit MSB cua thanh ghi cé gid
tri 1a 1, nguge lai N=0,

» Co tran phu (Auxﬂlary Carry): gidng nhr bit Carry nhung chi ¢6
tac dung dbi véi phép cong hay trir 4 bit thap cia s BCD.

o Co tran sé c¢6 ddu (Overflow): co nay bang 1 khi cong hai sé ¢
d4u bj tran,

» Parity (cO chén 1&): néu klem tra chén thi bit ny ¢ gid tri 1a 0 khi
ket qua cua phép todn la s& chin, nguoc lai 12 sd 16 thi bit P = [,
néu kiém tra lé thin guoc lai.

S6 lucmg céic bit c6 trong thanh ghi trang thai tity thudc vao timg vi xir 1y.
Trong mdt s6 vi xir 1y ¢6 thé xéa hodc diit c4c bit clia thanh ghi trang thai,

» Thanh ghi con tré ngin xép (Stack Pointer Register)

Thanh ghi con trd ngdn xép 12 mét thanh ghi quan trong cua vi xir 1y,
d6 dai tir di lidu cua thanh ghi SP bang thanh ghi PC.

Chirc nang cta thanh ghi SP ding dé quan 1y dia chi cta bd nhé ngan
xép, chirc ning cia bd nhé ngéan xép 13 luu dir lidu trir tam thoi.

Vi dy khi muén thuc hién cong ndi dung ctia hai thanh ghi B voi C két
qué luu vao thanh ghi B, vi xir 1y khong cho phép cOng truc tiép thanh ghi B
véi thanh ghi C ma phai théng qua thanh ghi A, trong khi d6 A dang luu
mot dit liéu quan trong khdc vdy thi 12 m sao d& thuc hién?

Dé thyc hién phép cong hal dit li¢u trén thi phai {uvu tam ndi dung
thanh gh1 A vio bd nhé ngin xép, chuyen ndi dung thanh ghi B sang thanh
ghi A 16i cOng v6i thanh ghi C, chuyen két qua cong tir thanh ghi A sang
thanh ghi B, cudi ciing thi 14y lai két qua trong bd nhé ngin xép tra laj cho
thanh ghi A. Dir liéu trong thanh ghi A lyu tam vio bd nho ngan xep nén
goi la dif liéu tam thoi.

Trong qud trinh thuc hién chuong trinh, vi xir 1y thudng goi chuong
trinh con luu & mot noi khéc trong bd nhé chuong trinh, trude khi thue hién
chlrcmg trinh con thi dia chi cua Ignh ké trong thanh ghi PC duge luu tam
vao bd nhé ngan xép, uép theo 1a nap dia chi bit diu cua chuong trinh con
vao thanh ghi PC, chuong trinh con bat dau dugc thyc hién, cho dén khi gip
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1énh tréy v& thi dia chi cia 1énh ké trong b nhd ngan xép s& tra lai cho thanh
ghi PC vi chuong trinh chinh tiép tuc duoc thuc hién.

Thanh ghi SP phai tré dén mot viing nhé RAM do ngudi 1dp trinh thiét
ap, gud trinh nay goi 12 khdi tao con trd ngan xép. Néu khdng khai tao. con
tr6 ngan xép s& chi dén mot 6 nhé ngau nhién. khi d6 dir licu cit vio
ngin xép ¢6 thé ghi dé 1&n dit ligu quan trong khac lam chuong trinh xit
1 sai hodc thanh ghi SP tré dén ving nh¢ khong phai 12 bd nhé RAM
lam viéc luu dir ligu khéng thuc hién duge s& lam chwong trinh thye
hi¢n khong dung. Td chiic cila ngan xép ia vao sau ra truse (LAST IN
FIRST OUT: LIFO).

» Thanh ghi dia chi by nhd (memory address Register)

M3i khi vi xir 1y truy xuét bd nhé chuong tinh dé doc mé lénh thi
thanh ghi dia chi s& nhan dia chi tir thanh ghi PC va xuat dia chi ra bus dia
chi dé truy xuat bd nhg.

. Ma ténh duoc dén vé lrru vao thanh ghi 1énh, tién hanh gidi ma dé cho
biét 1énh bao nhiéu byte, Iénh xtr 1y dit liéu huu & dia chi ndo.

Khéi didu khién s& tién hanh thuc hién 1énh: thir nhét 12 tang thanh ghi
PC tang 1én dé chudn bi dén 1énh tiép theo, thir hai 12 néu 1énh nay c6 thém
byte thir hai hodc byte thit hai byte thir ba (nAm ké byte ma 1énh) thi khéi
didu khidn s& didu khidn tang ndi dung trong thanh ghi MAR 1én 1 d& dén
byte thit hai, néu c6 byte thir ba thi tiep tuc ting lén 1 nira dé dén byte thir
ba3. sau khi c6 ddy du dix lidu thi 1&nh s& duge xu ly va luu két qua, két thiic
qu4 trinh thue hién mét Ignh r5i tién hanh thec hién 1énh tiép theo.

Vay dja chi trong thanh ghi MAR c6 chuc nang dén dia chi byte thiy
hai ho#ic byte thit ba dé xi ly 1énh.

Trong tat ca céc vi xir 1¥, thanh ghi dia chi bd nhé c6 chiéu dai bing
v6i thanh ghi PC.
> Thanh ghi Iénh (instruction Register)
Thanh ghi 1énh diing dé chira ma énh vi xir 1y dang thuc hién.
Mét chu k¥ 1énh bao gdm dén 1énh tir by nh¢, giai ma 1&nh va thuc
hién lénh. '

Diu tién 1a 1énh duge dén tir bd nhd, sau 46 PC trd dén lénh ké trong
bo nhé. Khi mot 1énh duge don c6 nghia 12 ma iénh trong 6 nho dé duoc
copy vao vi xit Iy thdng qua bus dir liéu va Iuu viio thanh ghi 1€nh. Tiep theo
1énh s& duge gidi mi: bd gidi mé 1énh doc mi 1énh dang luu trong thanh ghi
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1&nh, bd giai ma s& giai ma 1énh dé bdo cho khdi diéu khién thuc hién chinh
xéc cong viéc ma 1énh yéu cau.
Chiéu dai tir dit liéu cua thanh ghi 1énh ty thugc vao timg vi xir 1.

Thanh ghi 1énh do vi xir ly sir dung ngudi ldp trinh khéng st dung
dugce thanh ghi nay.

» Thanh ghi chiea div ligu tam thoi (Temporary data Register)

Thanh ghi lwu trit dif liéu tam thoi ding d& ALU thyc hién céc phép toan
xir Iy dir liu. Do ALU chi xur Iy dit liéu khdng ¢6 chic nang luw triy dir liu, bat
ky dit liéu nao dwra dén ngd vio cua ALU, lap nic s& xuét hién & ngd ra.

Dir liéu xudt hién tai ngo ra ciia ALU dugc quyét dinh béi 1énh trong
chwong trinh yéu cu ALU thuc hién. ALU ldy dit liéu tir bus dir liéu bén
trong vi xir 1y, xur 1y dir ligu, sau d6 dat dit liu vira xir Iy xong trd lai thanh
ghi Accumulator, do dé ¢dn phai ¢6 thanh ghi luu trir dit liéu tam thoi dé
ALU thyc hién. Ngudi ldp trinh khong duoc phep xur dung cdc thanh ghi
tam thdi. S8 luong cac thanh ghi nay ty thudc vio timg vi xir 1y cu thé.

> Khoi diéu khién logic (control logic) va khoi gidi ma Iénh
(instruction decoder)

Chirc ning ciia khéi giai mi 1énh 12 nhin i¢nh tir thanh ghi 1¢énh sau d6
giai mi dé gdi tin hidu didu khién dén cho khéi didu khién logic.

Chtre néng cia khéi diéu khién logic (control logic) 12 nhan 1énh hay
tin hiéu diéu khién tir b giai mi 1énh, sau d6 s& thuc hién ding cic yéu cau
cua lénh,

Céc tin hleu didu khién cua khéi didu khién logic 1a céc tin hidu diéu
khién bg nhé, didu khién céc thiét bi ngoai vi, cac dudng tin hi¢u doc-ghi,..
va céc tin higu didu khién vi xir 1y tir céc thiét bi bén ngoai. Cac dudng tm
hiéu nay s& duge trinh bay cu thé trong so dd cia tirng vi xir 1y,

Ng& tin hidu vio quan trong nhét cua khéi didu khlen logic 1a tin hiéu
clock can thiét cho khéi didu khién logic hoat ddng. Néu khong ¢6 tin hiéu
clock thi vi xir Iy khdng lam viéc. Mach tao xung clock 14 ¢éc mach dao
déng, tin hidu dige dua dén ngs vio clock cua vi xu ly. Cé nhidu vi xir ly
tich hop mach tao dao déng & bén trong, khi d6 chi can thém tu thach anh &
b&n ngoai.

» Bus dii ligu bén trong vi xir ly
Bus dif lidu diing @8 két ndi cac thanh ghi bén trong v& ALU véi nhau,
tat ca céc dir liéu di chuyén trong vi xir 1y déu thdng qua bus dir liéu nay.
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Céc thanh ghi bén trong c6 thé nhan dit liéu tir bus hay ¢6 thé dat dir lidu 1&n
bus nén bus dit li¢u nay 1a bus dir li¢u hai chiéu. Bus dif liéu bén trong co
thé két ndi ra bus bén ngoai khi vi xir 1 cin truy xudt dir ligu tr b nhé bén
ngoai hay cac thiét bi IO. Bus dir liéu bén ngodi cling 12 bus dir liéu hai
chiéu vi vi xr 1y ¢6 thé nhan dit liéu tir bén ngodi hay goi dir li¢u ra.

III. LENH CUA VI XU LY
1. Tép lénh cia vi xir Iy

Lénh cha vi xir 1y 1a mot s6 nhi phan, khi vi xir 1y doc mot 1énh thi tir
dir liéu nhi phan nay s& yéu cdu vi xir Iy 1am mét cOng viéc don gian, Mbi
mét tir dit liéu tuong duong voi mdt,cong viée ma vi xit 1y phai lam. Hau
hét c4c 1énh cha vi xir 1y 14 céc 1énh chuyén dir liéu va xir 1y dit ligu.

Tap lénh cuia vi x1¥ 1y 1a tat ca cac 1énh ma vi xtt 1y ¢6 thé hiéu va thuc
hién dugc.

P4 dai ciia mot 1€nh béng véi do dai tir dir lidu cua vi xr 1y, dbi voi vi
xir 1y 8 bit thi d6 dai cua mot 1énh 12 8 bit, dbi voi vi xir 1y 16 bit thi dd dai
clia mot 1énh 14 16 bit,..

Trong chu ky dén lf;nh mi 1énh s& dugc goi dén thanh ghi 1énh, bd
giai mé 1énh, va bd diu khién logic cua vi xir ly. Chiic nang cta céc khéi s&
xéc dinh 18nh nay 1am gi v s&€ goi cic tin hiéu diéu khién dén cdc mach dién
logic khéc trong vi xir 1y, c4c tin hiéu logic nay s& thuc hién ding chire ndng
ma 1énh y€u cau.

Hinh 1-8 minh hoa chu ky thyc hién Iénh:

( !
PON LENH TU BQ NHO

'

L
THYC THI LENH

\ )
Hinh 1-8: Chu ky thuc hién Iénh cua vi xir 1y,
Mot lénh duge thyc hién can phai hgi dil hai thanh phin:
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» Thanh phén thiv nhit s& yéu cau vi xtr 1y thue hién cong viée gi. Vi
du yéu cau vi xir ly thue hién mot nh cong: ADD, mét 1énh dich chuyén
dir ligu: MOV.,... 1a nhitng 1&énh ma vi xir Iy ¢é thuc hién dugc.

» Thanh phan thiv hai cho vi xit 1y biét c4c théng tin dia chi tie 13 vi trf
cua cdc dir liéu ma vi xr Iy phai thuc hién. Vi du khi thyc hién mot 1énh
c¢ong noi dung hai thanh ghi A va B, hofdic ndi dung thanh ghi A va dif lidu
chira trong mdt & nhé. Thanh phén thir hai trong truon g hop ndy 1a cédc thanh
ghi A va B, hodc thanh ghi A va dia chi cia 6 nhé.

Thanh phan thtr nhét goi 12 ma lénh: op code {operation code) va
thanh phan thir hai goi la dia chi. M4 Iénh s& bdo cho vi xir 1y [Am gi va dja
chi s& cho vi xi Iy biét vi trf ciia dir liéu.

So db hinh 1-9 minh hoa cho cdu tric mdt 1énh.

] OP CODE | OP CODE OFP CODE
ADDRESS ADDRESS
ADDRESS

Hinh 1-9: Cdu triic ctia lénh. 1 1ir, lénh 2 tir va lénh 3 tir div lidu.

Tir dit ligu dau tién ludn 13 ma 1€nh, céc tir dit liéu tlep theo la dia chi.
Déi véi cdc 1énh chi cé mot tir dit lidu thi dia chi da duge hiéu ngdm.

Do ¢cé nhleu cdch chi cho vi xir 1y biét dia chi cla dir ligu duge goi ia
cic kiéu truy xuat bé nhé hay con goi 1a cdc kiu dinh dja chi. Khi st dung
mdt vi xtt 1y cn phai biét céc kleu truy Xuét nay.

2. T goi nhé (Mnemonics)

Lénh ctia vi xtr 1y 1a céc con s6 nhi phan. Déi véi 1€nh chi c6 mdt byte
thi rit kh6 nhé, néu 1énh dai 2, 3, 4 hoéc nhiéu hon nita thi khong thé nao
nhé hét. BE giam bot sy phirc tap cta s nhi phén c6 thé diing s6 Hex dé
thay thé, khi d6 céc 1&nh dé viét va da doc hon nhiéu nhung ciing khong thé
nao gitip ngudi sir dung nho hét duge va quan trong nhdt 1a khi viét chuong
trinh cling nhu Idc g& roi chuong trinh.

Bang 1-1: Ma lénh nhi phin 3 lénh cia vi xit Iy 8 bit 8085

Thity |  Ma Iénh nhj phén Ma lénh hex Chiic ning
1 1000 0111 87 (A) + (R)=>(A)
2 1100 1101 CD (SP) =PC

Addr addr PC =addr
3 0011 1100 3C (R)+1=>(R)
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Dé giai quyet van dé khé nh¢ cdc mi 1énh nhi phén thi iénh duoc viét
thanh céc tir ggi nho rat gan vai chirc ndng va ¥ nghia cia cdc 1énh.

Ciéc tlr got nh¢ cua 1¢€nh duge rat gon chi ¢6 khoang 3 dén 4 ky tu. Vi
du [énh di chuyén dit liéu ¢6 tir ggi nhd [a MOV, 1gnh trir 12 SUB,...

Bang 1-2: Lénh goi nh¢ 3 lénh ciia vi xie Iy § bit 8085.

Thir | Lénh  goi | Ma lénh nhi | Md  1énbh | Chirc ning
fr | nhé phin ' hex
1 ADDR 1000 0111 87 (A) + (R) =>(A)
2 CALL addr | 11001101 CD (§F) =PC
addr addr PC =addr
3 INR R 0011 1100 3C (R)+ 1 => (R}

Khi sir dung 1énh goi nhé gitp ngudi l4p trinh it d& nhé tht ca cac
1énh cha vi x{r 1y, khi viét chuong trinh ngusi lap trinh ding céc tt goi nhé dé
viét chuong trinh, céc tir goi nhé tao thinh mot ngén ngit goi 1a Assembly.

Khi V1ét chuong trinh béng ngdn nglt Assembly thi vi xu ly s&€ khong
hiéu — mubn vi xir 1y hiéu va thuc hién chuong trinh thi phai su dung
chuong trinh bién dich Assembler dé chuyen cic lénh viét dudi dang ngdn
nglt Assembly thanh cdc 1énh dang so nhi phén twong Ung rdi nap vio bo
nhd thi vi xit Iy mdi thuc hign dugc.

Lénh cua vi xr [¥ con goi la mé may, 1€nh goi nhé goi 1a hop nglt. Co
thé 1ap trinh cho vi x{r 1y bang hop ngit nhung khi chwong trinh y€u ciu
phire tap thi 1ap trinh bing hop ngit rat khé va dai, d&é gidp 13p trinh don gian
thi ¢6 thé diing ngdn ngit 14p trinh cAp cao kha phd bién 13 ngdn ngir C.

Trong céc chuwong theo sau thi chu yéu sir dung l4p trinh bing ngdn ngir C.

3. Céc nhém lénh co ban cia vi xit Iy
Péi véi hu hét céc vi xtt 1y thp 1énh duoe chia ra lam 9 nhém 1nh co ban:
¢ Nhém lénh truyén dir liéu: Data transfers.

o Nhém lénh trao ddi, truyén khdi di¥ liéu, 1énh tim kiém:

Exchanges, Block transfers, Searches.
¢ Nhém 1énh s hoc v logic: arithmetic and logic.
e Nhém lénh xoay va dich: Rotates and shifts.

« Nhém Iénh didu khién CPU.
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Nhém Jénh vé bit: Bit set, bit reset, and bit test.
Nhoém 1énh nhay: Jumps.

Nhém 1énh goi, trdy vé vi nhom 1énh bét déu lai: Calls, Return, and
Restarts.

Nhém 1énh xuét nhap: Input and Output.

Cac mi ggi nhé va cac mi nhi phéin cia tat c4 cac 1énh s duoc cho

trong céc sb tay clia nha ché tao doi v4i timg vi xtr 1y cu thé.

4. Céc kidu truy xuit dia chi cia mdt vi xi Iy

Nhu da trinh bay ¢ cic phan trén, vi xi1 1y c6 thé truy xudt bd nhé
biing nhidu céch dé My dit liu. Vi xir Iy ¢6 nhiéu céch truy xudt thi chuong
trinh khi viét s& cang ngin gon rit c6 loi cho ngudi 1dp trinh va lam giam
thoi gian thyc hién chuong trinh.

D4 biét vi xir 1§ ¢6 bao nhiéu céch truy xuét bd nhé can phai khao sét
timg vi x{t 1§ cu the. Cdc kiéu truy xuat dugc cho trong cdc so tay ché tao.

Céc kiéu truy xuiét dia chi co ban ciia mt vi xir 1y (dwgc got tdt 1a kiéu
dinh dia chi):

Kiéu dinh dia chi ngdm dinh (Implied Addressing Mode).
Kiéu dinh dia chi tirc thoi (Immediate Addressing Mode).
Kiéu dinh dia chi trye tiép (Direct Addressing Mode).

Kiéu dinh dia chi gian tiép ddng thanh ghi (Register Indirect
Addressing Mode).

Kiéu dinh dia chi chi s5 (Indexed Addressing Mode).
Kiéu dinh dija chi twong dbi (Relative Addressing Mode).

IV. CAU HOI ON TAP - TRAC NGHIEM - BAI TAP

1. Cau héi 6n tip

Céu s8 1-1:  Hiy néu 5 img dung ciia vi xit 1y.

Cau s61-2: Hay v& so dd khdi hg thong vi xir 1y giao tiép v6i b nhé va

thiét bi ngoai vi va chic nédng cua timg khéi.

Cau s& 1-3:  Hay trinh bay céc thé hé phat trién vi xu 1§ cna Intel tir 4 bit
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Céu s6 1-4:  Haly trinh cdc loai vi xit 1y khédc nhau trong thé hé vi xir ly 8

bit va céac cai tién.

Céu s6 1-5:  Hiy cho biét chirc nang clia céc thanh ghi PC, SP, A,

Cau s6 1-6:  Hiy cho biét chirc nang cta khdi ALU vi cée bit trong thanh

ghi trang thai.

2. Cau héi mé rong

Cén 6 1-7:  Hay tim hiéu vi xir Iy 8085 va vi xir 1y Z80.

Can sé 1-8:  Hay so sanh vi xir 1y 8085 véi vi x1t 1y Z80.

3. Cau héi tric nghiém

Cédu 1-1:
()
(c)
Céu 1-2:
(4)
{c)
Céu I-3:
(a)
(c)
Cau 1-4:

(a)
(c)
Céu 1-5:

(a)
(c)
Cin 1-6:
(a)
(c)

ALU khéng thyc hién chlrc ning nao:
Add (b) Shift
Complement {(d) Luu trfr dit liéu.

ALU c6 hai ngd vao, hai ngd vao nay duoc két nbi véi:

Program Counter : (b) Bus dir liéu bén trong

Control logic (d) TG dija chi b nhe.
Chirc nang chinh cua khéi ALU

Luu trir dir )idu (b) Giai ma Iénh

Thuc hién cdc phép todn (d) Diéu khién,

Héu hét c4c phép todn trong vi xr 1y dugc thuc hign giita 6 nho
hogc thanh ghi véi:

Thanh ghi A (b) Thanh ghi PC
Thanh ghi dia chi (d) Thanh ghi l¢nh

Vi xit Iy ¢6 thé truy xudt 2% = 1.048.567 6 nh thi thanh ghi PC
bao nhiéu bit:

4 (b) 8
16 {d) 20
Thanh ghi PC ctia vi x{r 1§ 1a ¢6 chirc nang luu:
Dit liéu (b) Dia chi 1énh ké
Ma lénh (d) Trang théi



CHUONG 1 GIAO TRINH VI XU LY

Cén I-7.  Khi vi xit 1§ dang thyc hién 1¢nh thi thanh ghi PC tr6 den:

(a) Lénh vira thuc hién {b) Lénh dang thuc hién
(¢) Lénh tiép theo (d) O nhé tiép theo
Cén 1-8:  Lénh ma vi xtr ¥ hiéu va thyc hién la:
(2) S& nhij phéan (b) Ma BCD
(c) Lénh goi nhé (d) Lénh cép cao
Céu 1-9:  Thanh ghi PC c6 chiic nang quén ly dia chi cua:
(a) BO nh¢ dir ligu (b) B nhé chuong trinh
(¢} BO nhé ngén xép (d) Tht ca céc loai

Céu 1-10: Thanh ghi SP cé chic nang quéan 1y dia chi cua:
{a) B nha dir ligu {(b) B4 nhé chuong trinh
(¢) B& nhé ngan xép (d) T4t ca cic loai

Cén 1-11: Thanh ghi SP cia vi x1r 19 8 bit c6 s8 bit bang:

(a) 8bit (b) 16 bit
(c) 32 bit (d) 8 byte
Céu 1-12: Chuc ning cia bd nho ngan xép 1a luu: _
(a) Malénh (b) Dt liéu tam tho
(¢) Trang thii cua ALU (d) Két qua clia ALU

Cau 1-13: Chitc ndng cua bus dia chi cua vi xir ly:
(a) Giao tiép v6i céc duong dia chi cua bd nhé va ngoai vi
(b) Giao tiép v&i cic dudmg dit lidu cia bd nhd va ngoai vi
(c) Giao tiép véi cac dudng didu khién ctia bd nhé va ngoai vi
(d) Tét ca déu ding
Céu 1-14: Bus dia chi cia vi x(r 1y 1a:
(a) Bus hai chiéu (b) MOt chidu vio
(c) Mdt chiéu ra (d) Khong xéc dinh
Céu 1-15: Co tran Carry C bing 1 khi:
(a) Khi cong c6 két qua 1a s 1
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(b) Khi ¢bng 2 s6 nhij phéin cé ddu
{¢) Khicéng 2 sb nhi phin khong diu bi tran
(d) Khi cOng c6 két qua la s6 chin

Céu 1-16: C& zero Z bing 1 khi;

(2) Khi két qua bi tran (¢) Khi két qua khéc khong
(b) Khi két qua bang 0 (d) Khi két qua bang 1

Can 1-17: Co sé thong tin dé xdc dinh vi xtr ly bao nhiéu bit 1a can cir vao:
(a) Sb dudng dia chi (c) S6 dudmg diéu khién
(by S& dudng dit liéu (d) Dung lugng bd nhé

Cau 1-18: Lénh ma vi xir 1y hidu va thuc hién 12
(a) Lénh goi nhd Assembly (c) Lénh clia ngdn ngit C
(b) Lénh ngbn ngft cap cao (d) M Iénh nhi phén

Céu 1-19: Lénh Assembly c6 chirc néng
(a) Gidp vi xtr ly d@ hiéu
(b) Gidp con ngudi d& hiéu va dé nho
(¢) Lam vi x{r Iy thuc hién nhanh
(d) Lam vi x{r 1y thuc hién chdm
Céu 1-20: Trinh bién dich Aseember c6 chirc nang
(a) Dich mi lénh nhi phan thanh 1€nh Assembly
(b) Dich Iénh C thanh I&nh Assembly
(c) Dich lénh Assembly thanh i¢nh nhi phén
(d) Lam vi xur 1y thuc hién nhanh
Cdu 1-21: Chic ning cua thanh ghi IR 12
(a) Luu dia chi ciia mi [énh
(b) Luu ma lénh nhj phén
(c) Luu dit liéu

(d) Luu iénh ggi nho
4. Baitap
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Chwong 2

VI PIEU KHIEN AT89552:
PAC TiNH, CAU TRUC, CHU’C NANG CAC PORT

% GIOI THIEU
<+ KHAO SAT VI PIEU KHIEN ATMEL
»  CAUHINHCUA VIDIEU KHIEN ATMEL AT89S52
»  SODPOCAUTRUC CUA VIDIEU KHIEN AT89S852
= KHAO SAT SO PO CHAN VI BIEU KHIEN AT89S52
& CAUHOI ON TAP - TRAC NGHIEM - BAI TAP
» CAUHOION TAP
»  CAUHOI MO RONG
=  CAUHOI TRAC NGHIEM
=  BAITAP
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I. GIOI THIEU

O chuong mot di gidi thiéu vé& chu tric bén trong vi chilic nang cla
céc khoi cling nhu trinh ty hoat ddng xt 1y dif li¢u cua vi xur 1y.

Vi xir Iy ¢6 rét nhidu loai bt dAu tir 4 bit cho dén 64 bit, vi xr 1y 4 bit
hién nay khéng con nhung vi xit 1y 8 bit van con méc di da c6 vi xi 1y 64 bit,

Ly do su tdn tai ciia vi xit 1y 8 bit 12 phi hop véi mdt sé yéu céu diéu
khién trong cbng nghiép. Céc vi xir 1y 32 bit, 64 bit thuong su dung cho cdc

may tinh vi khi lugng dir liéu cua mdy tinh rat 1én nén can cac vi xi ly
cang manh cang tot.

Céc hé théng diéu khién trong cong nghi€p st dung céc vi xir 1y 8 bit
hay 16 bit nhu hé thong dién cua xe hoi, hé théng didu hoda, hé thong diéu
khién cdc day chuyén san xudt,...

Khi stt dung vi xir 1y thi phai thiét ké mot hé thong gom cé: vi xu 1y,
¢6 bd nhag, cic ngoai vi.

B§ nha ding dé heu chuong trinh cho vi xi 1y thue hién va luu dit ligu
cdn xir ly, cac ngoai vi dung dé xuit nhap dir liéu tlr bén ngoai vao xur ly va

diu khién trd lai. Céc khoi nay lién két v&i nhau tao thanh mot hé théng vi
xu ly. -

Yéu ciu didu khién cang cao thi h¢ thdng cang phirc tap va néu yéu ciu
diéu khién don gian thi hé théng vi x(x Iy cling phai ¢6 day du cic khéi trén,

Dé két n01 cac khi trén tao thanh mot hé thong vi x1t 1y ddi hot nguoi
thiét k& phai rét hidu biét vé tit ca cic thanh phan vi Xt 1y, bd nhd, cac thiét
bi ngoai vi. H§ thong tao ra kha phtre tap, chiém nhiéu khong gian, mach in,
v} van dé chinh 13 ddi hoi ngudi thiét ké hiéu that ro ve hé théng. Mot 1y do
nifa 1a vi xir 1y thuong xir 1y dit li€u theo byte hodc word trong khi do6 cac
d6i trong didu khién trong cong nghiép thuong diéu khién theo bit.

Chinh vi sy phirc tap nén céc nha ché tao d tich hop bd nhé va mét sb
chc thiét bi ngoai vi ciing v&i vi xir 1§ tao thanh mot IC goi la vi diéu khién —
Microcontroller.

Khi vi diéu khién ra doi d3 mang lai su tién loi 13 dé ding sir dung
trong diéu khién cong nghiép, vi¢c sur dung vi diéu khién khdng doi hot
ngudi su dung phai hiéu biét mot hugng kién thic quéa nhiéu nhur ngudi sir
dung vi xir ly,

Phén tlep theo chiing ta s& khéo sit vi didu khién dé thay o su tién loi
trong diéu khién.

40



GIAD TRINH VI XU LY CHUONG 2

C6 rét nhidn hang ché tao duoc vi diéu khién, hing san xudt ndi tiéng
Ja T1, Microchip, ATMEL,... tai liéu nay trinh bay vi diéu khién ATMEL.

[I. KHAO SAT VI PIEU KHIEN ATMEL

Pén thoi diém hién nay ¢6 rét nhidu loai vi didu khién hang Atrel,
trong tai liéu s& gidi thi€u v€ ho vi diéu khién MCS — 52 va cu thé 1a khao
sat vi didu khién AT89S52.

1. CAu hinh cia vi didu khién ATMEL AT89S52

Céc vi didu khién ho MCS-52 ¢6 céc dac diém chung nhu sau;

Cé6 8 Kbyte bd nhé FLASH ROM bén trong ding dé fuu chuong
tdinh diéu khién.

C6 256 Byte RAM ndi va cdc thanh ghi ¢6 chirc nang déc bigt.

4 Port xudt/nhp (Input/Output) 8 bit.

C6 kha nang giao tiép truyén dit liéu néi tiép.

C6 6 ngudn ngat.

C6 ba timer 16 bit.

Cho phép I4p trinh ndi tiép theo chuén SPI véi dién ép 14p trinh SV.

Cé thé giao tlep véi 64 Kbyte bd nhd bén ngodi ding dé luu
chuong trink diéu khién,

Cé thé giao tiép véi 64 Kbyte bd nhd bén ngodi ding dé luu dit ligu.
C6 210 bit c6 thé truy xudt timg bit. C6 céc 1énh xur 1y bit.

2. Sor dd chu triic cda vi diéu khién AT89852
So d cAu tric vi didu khién duoc trinh bay & hinh 2-1.

Céc khdi bén trong vi diéu khién bao gom:

0 Khéi ALU di keém véi céc thanh ghi templ, temp2 va thanh ghi trang
thai PSW: c6 chirc nang thyc hién céc phép todn, cdc thanh ghi luu dir
lidu cho khéi ALU thyuc hién, thanh ghi trang thai luu trang thai cua
két qua sau khi thuc hién xong phép toan.

0 B didu khién logic (timing and control): ¢6 chirc ndng didu khién céc
khdi bén trong va bén ngoai dé thuc hién lénh.

] Viung nh¢ Flash Rom: dung dé hru chuong trinh.
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Hinh 2-1: Cdu triic bén trong cua vi diéu khién.
O Ving nhd RAM néi: ding dé hru dir ligu.

Mach tao dao déng ndi két hop v6i tu thach anh bén ngodi dé tao
dao dong.

0 Khbi xir 1y ngfn, truyén air liéu, khdi timer/counter.
0 Thanh ghi A, B, DPTR va 4 port0, port1, port2, port3 c6 chdt va dém.
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.

Thanh ghi b dém chuong trinh PC (program counter): ¢6 chirc
nang luu dia chi cia 1énh s& thuc hién, thanh ghi nay ¢6 chirc nang
quan 1y dia chi ciia b9 nhd chwong trinh.

Con tré dir liéu DPTR (data pointer): ding dé luu dia chi khi truy
xuét bé nho dir liéu bén ngoai hay quan 1y dia chi cla bd nhd di
liéu bén ngoai.

Thanh ghi con tro ngan xép SP (stack pointer): quan 1y dia chi cua
bd nhé ngan xEp.

Thanh ghi 1énh IR (instruction register): diing dé luu mi 1énh dén
vE tir bd nho. ‘
Ngodi ra cdn ¢6 mot sb céc thanh ghi hd tro d¢ quan 1y dia chi bo
nhé ram ndi bén trong cling nhu cdc thanh ghi quan 1¥ dia chi truy
xudt bd nhé bén ngoai.

3. Khio sit s dd chan vi diéu khién AT89852

So db chan cta vi didu khién AT89852 dugc trinh bay ¢ hinh 2-2.

Vi didu khién AT89S52 c6 40 chan. Trong d6 cé nhiéu chan c6 chire
nang kép (mét chan c6 hai chirc ning), moi duong cd thé hoat dong nhu
dudng xuat nhép diéu khién IO hodc 1a thanh phén cua céc bus dir liéu va
bus dia chi dé tai dia chi va dit liéu khi giao ti€p vl b nhd ngoal.

Churc nang céc chén:

» Port0: c6 hai chuc nang:

Trong céc hé thdng didu khién don gian sir dung bd nh¢ bén trong
khong ding boé nhé mé rdng bén ngoai, port0 duoge ding lam cac dudng
didu khién IO (Input- Output).

Trong céc hé théng didu khién 16n sir dung thém bd nhé mo réng bén
ngoai, port 0 ¢6 chirc nang la bus dia chi va bus dir lidu AD7 + ADO.
(Address: dia chi, Data: dir li¢u)
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7
T2yPi.o] 4 40 [J VCC
(T2EX)P1.1 42 39 [ P0.0 (ADO)
Pi.203 38 [ PO.1 (AD1)
P1.3 04 37 [ PO.2 (AD2)
P1.4 |5 36 [0 PO.3 (AD3)
(MOSI P1.5[]6 35 [ PO.4 (AD4)
(MISO) P1.6 (47 34 [ PO.5 {(ADS)
(SCK)P1.7]8 33 [ PO.6 (ADB)
ReT o 32 1 PO.7 (AD7)
(RXD) P3.0 ] 10 31 [ EA/VPP
(TXD) P3.1 ] 11 30 [1 ALE/PROG
(INTO) P3.2 t2 29 [1 PSEN
(INT1) P3.3 4 13 28 O P2.7 (A15)
(TO) P3.4 ] 14 27171 P2.6 (A14)
(T1) P3.5 |15 26 [ P2.5 (A13)
(WR) P3.6 ] 16 251 P2.4 (A12)
(RD)P3.7 {117 24 [11P2.3 (A11)
XTAL2 ] 18 2311 P2.2 (A1Q)
XTAL1 ] 19 22 [OP2.1 (AD)
GND 120 21 [[1P2.0 {A8)

Hinh 2-2: So do chén ciia AT89S52.

> Portl: ¢6 5 chin c6 hai chirc nang: chan P1.0 va P1.1 phuc vu cho
timer T2, ba chan PL.5, P1.6, P1.7 ¢6 chirc néng nap dit liéu ndi tiép cho bo
nhé chuong trinh nim bén trong vi diéu khién. Sau kbi nap chwong trinh ba
chén trén c6 thé 1am xut nhap dir lidu dé didu khién.

Nén sir dyng ba chén ndy dé xuft dit lidu diéu khién dé khdng 1am anh
hudng dén ché do nap hodc phai cich ly.

» Port2: ¢4 hai chirc nang:

Trong cic hé théng didu khién don gian khéng dung bo nh¢ mo rong
bén ngoai, port2 duge ding lam cdc dudng dicu khién IO (Input- Qutput).

Trong céc hé théng diéu khin 16n sir dung thém bd nhé md rong bén
ngoai, port2 cé chirc ning la bus dia chi cao A8+A1S.

» Port3: c6 nhiéu chic ning duoc liét ké & bang 2-1:
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Bing 2-1: Chikc ndng cdc chdn cua port3:
’T}it Tén Chiic niing chuyén doi

P3.0 | RxD | Ngb vio nhan dir lidu trong truyén dit lidu noi tiép.

P31 | TxD | Ngd xudt dir liéu trong truyén dit lidu ndi tiép.

P3.2 | 7vT0 | Ngb vio ngat cimg thir 0,

P33 | Iv71 | Ngd vio ngat cing thir 1.

P34 | TO Ngd vac nhan xung dém cda timer/counter thir 0.

P3.5 | Tl Ngd vao nhédn xung dém ¢na timer/counter thir 1.

P3.6 | wr | Tin hiéu didu khién ghi di liéu 1&n bd nhé ngoai.

P37 | gp | Tin hidu didu khién doc dir liéu tlr bo nhé ngoai. |

» Tin hiéu PSEN (Program Store Enable):

PSEN 14 tin hiéu ngd ra c6 chirc nang cho phép doc bd nhd chuong
tfinh m& rong — thudomg ndi dén chan OF (Output enable hoc RD ) ctia bd
nhé EPROM bén ngoai cho phép doc mé iénh. .

Khi ¢ giac tiép v6i bd nhd chuong trinh bén ngoai thi méi dung
dén PSEN , néu khdng c6 giao tiép thi chin PSEN bo trong.

_ Tin hiéu PSEN & mitc thp trong thdi gian vi diéa khién AT89S52
liy md Iénh. Cic ma l¢nh cla chuong trinh doc tur ROM qua bus dir licu vil
dugc luu vao thanh ghi Jénh bén trong vi dicu khién AT89S52 d€ giai md
lénh. Khi vi didu khien AT89852 thi hanh chuong trinh trong ROM ndi thi
PSEN & mic logic 1.

% Tin hiéu didu khién ALE/PROG (Address Latch Enable/Program):
Khi vi didu khién AT89S52 truy xudt by nhé bén ngoai, do portd
¢6 chitc nang 1a bus tai dia chi va dir ligu [AD7 + ADO] khi giao ti€p voi bd
nhé ngoai thi phai tach cdc dudng dia chi va dit ligu. Tin hiéu ra ALE dung
Jam tin hiéu didu khién IC ch6t dé gidi da hop cdc duomg dia chi va dit ligu
duge trinh bay ¢ hinh 2-3.

MBi khi truy xudt bd nhé ngodi thi vi diéu khién s xuét dia chi cua &
nhé cin truy xuét ra bus dia chi 1a port0 vi ¢6 the thém port2, dong thoi
xuét ra mot xung & chan ALE dé chot dja chi & port0 vao IC chét. Dia chi di

duoc luu & ngd ra cua 1C chot duge dat tén 1a A7 dén AQ, port0 by giv s&
¢6 chirc ning tai dit lidu nén duoc dat tén 1a D7 den DO.
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Xung chét ALE c6 tén s6 bang 1/6 tan sb dao dong thach anh gan vio
vi diéu khién, ngoai chic ning chét dia chi thi tin hiéu xung ALE co thé lam
xung clock cung cp cho céc phan cing khac ciia hé théng.

Chue néng chinh thir hai cua ALE 1a trong ché do 1ap trinh cho b nhé
ndi cla vi didu khién thi chin ALE s& nhén xung tir bén ngoai dé lap trinh
lru mé vao bé nhé Flash Rom trong AT89852 ¢ ché &6 1ap trinh song —
song, con ché d6 nap nbi tlep thi khéng can.

Néu khong dung bd nthd mo réng thi ¢ thé tha ndi tin hiéu ALE.
» Tin hiéu EA VPP (External Access):
Tin hiéu vao EA thuémg ndi véi mic 1 hoac mic 0.

Néu ndi EA véi mirc logic 1 (+5V) thi vi didu khién s& thi hanh
chuong trinh tit b nhé ndi.

Néu ndi EA véi muc logic 0 (OV) thi vi didu khién s& thi hanh
chuong trinh tir bd nhd ngoai.

Khi 1dp trinh nap ma vao bd nhé ndi dang song — song, chin nay sé&
nhén di¢n 4p 14p trinh Vpp khoang 12,5V.

%&A/\A

| Ty) r—
Ic1 ATE9S52 102
-—%— F1.0(T2) PO.0_ADO —lgg 2] e |-R—{A
2 mamEx  Po1ADT [ i 20 [
- P2 Poz_aD2? [-3L  ® o I a7
41 Pia P03 ADS |32 ] o o IR
—1 P14 PO.4_ADd 7] 7 5Q [ AL >
-5 Pismos  Pos_ADs 124 I{eo e |45
3 P1EMSO PO ADS 23 2w e PR
;t 31 b7 8cx PO.7 AD? B0 80 YD)
2 :I\mMF 29 | e
! 39 RST AEPROE |2 11 ¢
_,_1; EAVPP oc
10K KT S eiors T GND_T4ACETAD
21 2T P21 a9 22 A9
12 raamT P22 Ao |22 S
41 paamo P23 AN |2 15
151 pasmi P24tz |23 AT S
151 rasWR P25 A1a |25 3
a1 17 ] parmo P26 A14 |-2E IXEDS
P27 A1S 5%
1 I]IQ XTALY
2MHZ
19 1 xvaLz

Hinh 2-3: Két néi vi diéu khién véi IC chét
# Tin hicu RST (Reset):

AT89552 ¢b ngd vao RST & chan 9. So dé két nbi mach reset nhu
hinh 2-3. Khi cép dién cho hé théng hogc khi nhn nit reset, mach sé reset
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vi diéu khién. Tin hiéu reset phai & murc cao t nhét 12 hai chu ky mdy, khi
d6 cdc thanh ghi bén trong dugc nap nhitng gid tri thich hop dé khéi dong
hé théng.

Trang théi ctia tit ca céc thanh ghi sau khi reset hé théng duoc tém tht
nhu bang 2-2.

Thanh ghi quan trong nhé"gt la thanh ghi bd dém chuong trinh
PC = 0000H. Sau khi reset, vi diéu khién ludn bat dau thyc hién chuong
trinh tai giia chi 0000H cua bd nhc’y chuong trinh nén céc chuong trinh viét
cho vi didu khién ludn bat dau viét tai dia chi GOO0H.

N&i dung ctia RAM trong vi diéu khién khéng bi thay doi bo téc dong
cuia ngd vao reset {c6 nghia la vi diéu khién dang su dung céc thanh ghi d¢
T triy di liéu nhung néu vi didu khién bi reset thi dit lidu trong céc thanh
ghi van khong doi).

Béng 2-2: Cdc thanh ghi sau khi vi diéu khién bi reset.

| Tén thanh ghi Nji dung
Bo dém chuong trinh PC 0000H |
Thanh ghi tich lay A 00H
Thanh ghi B 00H
Thanh ghi trang thai PSW ooH
Thanh ghi con tro SP 07H
DPTR 0000H
Port 0 dén port 3 FFH
IP xxx00000B
IE 0x000000B
Céc thanh ghi dinh thoi 00H
SCON (00H
SBUF 00H

» Chc ngd vao b dao dong Xtall, Xtal2:
B6 dao ddng dugc tich hop bén trong AT89S52, khi sir dung AT89S52

ngudi thidt ké chi cAn két ndi thém tu thach anh va cac tu nhu trong hinh 2-3.
Tén s6 tu thach anh thudmg sir dung cho AT89S853 1a 12Mhz < 24Mhz.

» Chan 40 (Vee) dwgce ndi lén ngudn 5V, chin 20 GND ndi mass.
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HI. CAUHOI ON TAP ~ TRAC NGHIEM - BAI TAP
1. Cau héi on tdp
Céu s6 2-1:  Hay néu cdu hinh cla vi diéu khién AT89852.

Cédu sb 2-2:  Hay cho biét cc loai b nhé ma vi diéu khién AT89S52 tich
hop va mo rong.

Cédn 56 2-3:  Hiy trinh bay tén va chirc nang céc port cla vi didu khién
ATB9852.
2. Cau héi mo rong
Cén s6 2-4:  Hay tim hidu qué trinh phat tridn cua ho vi diéu khién
MCS51 va MCS52.

Cdu 56 2-5:  Hay tim hiu cac port vi diéu khién AT89CS2 va so sénh voi
vi diéu khién AT89S52.

Cdu 56 2-6:  Hay tim hiéu cu hinh vi diéu khién AT89S8252 va so sénh
voi vi didu khién AT89S52.

Cau s62-7: Hily tim hiéu cdu hinh vi didu khién AT89C5IRD2 va so
sinh voi vi diéu khién AT89S52.

Cdu s62-8:  Hay tim hiéu cdu hinh vi didu khién AT89C2051 v so sinh
vOi vi di€u khién AT89S52.
3. Cau héi tric nghiém
Céu 2-1:  AT89S52 c6 bao nhiéu port:
(a) 3 : (b)4
(c)5 (d)6

Cdn 2-2:  Tin hiéu nao cia AT89S52 cd chirc ning cho phép doc bo nhe
chuong trinh m& rong:

(a) ALE (b) PSEN
(¢) RST (d) EA

Cdu 2-3.  Port ndo cia AT89S52 c6 chirc nang tai dia chi byte thp:
(a) Port 0 (b) Port 1
(c) Port 2 ' (d) Port 3
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Céu 2-4:  Port ndo ctia AT89852 ¢6 chitc ndng tai di liéu khi giao tiép bd

nhé ngoai:
{(a) Port 0 (b} Port 1
{c)Port 2 (d) Port 3
Cau 2-5.  Tin hidu ndo cita AT89S52 ¢ chitc nang chdt dia chi:
(a) ALE ' (b) PSEN
{c)RST (d) EA
Céu 2-6: Port nio cua AT89S52 c6 chirc nang tal dia chi byte cao:
(a) Port 0 (b) Port 1
{c) Port 2 (d) Port 3
Céu 2-7:  Tin hidu ndo ctia AT89S52 ¢6 chirc nang reset vi diéu khién:
{a) ALE (b) PSEN
(c)RST (d) EA
Can 2-8:  Khi reset vi didu khién AT89S52 thi thanh ghi ndo mang gid tri 07:
(a) ACC (b) PC
(c) SP (dy PS
Cau 2-9-  Khi reset vi didu khién AT89852 thi thanh ghi PC bang:
(a) FFFFH (b) 0007H
(c) 1FFFH (d) 0000H
Céu 2-10: Khi reset vi diéu khidn AT89S52 thi thanh ghi nao bang FFH:
(a) PC (b) DPTR
(¢c) Céc port (d) SP
Cau 2-11: Tin hiéu nao lam AT89S52 thuc hién chuong trinh ¢ bd nhd ndi
hay ngoai:
(a) ALE (b) PSEN
(c) RST ' (d) EA
Céu 2-12: Sau khi tach dia chi va dit li¢u cua AT89S52 thi bus dia chi cé:
(a) 8 dudng A7 A0 (b) 16 dudng A15 +A0
(c) 8 duong Al5 +A8 (d) § dudng D7 +DO
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Cadu 2-13: AT89552 ¢6 hai ngd vao nhin tin hidu ngat c6 tén 12:

(a) TO, T1 (b) RxD, TxD
(¢) INTO, INT1 (d) RD. WR
Céu 2-14: Port nao ctia AT89S52 c6 chire néing nhédn xung cho timer T2:
(a) Port O (b) Port 1
{c) Port 2 (d) Port 3
Céu 2-15: Port nao cha AT89S52 c6 chie néng giao tiép mach nap ndi
tiép:
(a) Port 0 (b} Port 1
(c) Port 2 (d) Port 3
4. Bai tip
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Chwong 3

VI DIEU KHIEN AT89S552:
TO CHUC BO NHO, THANH GHI

Y
-

GIOI THIEU
KIEN TRUC BQ NHO
TO CHUC BO NHO CUA VI BIEU KHIEN ATMEL AT89S52
»  TOCHUC BO NHO
s KHAO SAT BO NHO RAM
«  KHAO SAT CAC THANH GHI CO CHUC NANG DAC BIET
2 CAUHOI ON TAP - TRAC NGHIEM - BAI TAP
e CAUHOIONTAP
»  CAUHOI MO RONG
»  CAUHOI TRAC NGHIEM
=  BAITAP

L J
R

Y
L

*
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I. GIOI THIEU

0 chuong nay khao sat td chirc bd nhd bén trong, cac thanh ghi cna vi
didu khién 8 bit. Sau khi két thic chuong nay thi ngudi doc cé thé biét td
chitc b nhé bén trong, chirc ndng cua ting loai bd nhé, ¢n va chirc ning
cua cac thanh ghi déc biét,

II. KIEN TRUC BO NHO

C6 hai loai kién tric b nhé co ban 1 kién trac Von Neumann va
Harvard.

Hinh 3-1 trinh bay hai kién tric:

on Ne
o
: "i;;;gram
.| _BY  gpata

- CPU Memory

Hinh 3-1: Kién triic Von Neumann va Harvard,
> Kién triic Von Neumann: véi kién tric niy thi bd nhé giao tiép véi
CPU théng qua mét bus dir liéu 8 bit, bd nhd ¢é céc 6 nhé chira di liéu 8
bit, b nh¢ vira luu trit chuong trinh va dir lidu.
Uu diém: kién tric don gian.
Khuyét diém: do chi ¢c6 mdt bus nén tdc do truy sut cham, khé thay
d6i dung lugng luu trir ctia 6 nhé.

» Kién tricc Harvard: véi kién tric nay thi bé nhé duoce tach ra 1am hai
loai bé nh¢ doc 14p: bd nhé huru chuong trinh va bé nhe luu dir ligu, CPU
giao tiép voi hai by nh¢ dbc 18p nén cén hai bus dgc 14p. Vi dc 1ap nén ¢6
thé thay ddi 6 bit luru trit cia timg bd nhé ma khdng anh huéng 1an nhau.

Uu diém: do ¢6 hai bus nén tdc do truy sudt nhanh, tdy ¥ thay dbi sd
bit ciia 6 nhé.

Khuyét diém: kién tréc phtc tap.
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1. TO CHUC BO NHO CUA VI BPIEU KHIEN ATMEL AT89S52
1. Té chire b nhé

Vi dieu Khidn AT89S52 c6 by nhd npi bén trong vii c6 thém kha nang
giao tiép v6i b nh¢ bén ngodi neu bd nhd beén trong khéng du kha ndng
luu trit chuong trinh.

B& nhd ndi bén trong gfﬁm c6 hai loai bo nhé: bo nhd dit lidu va bo
chuong trinh theo kién tric Harvard. B nhé dir lidu cé 256 byle, b& nho
chuong trinh ¢6 dung luong 8kbyte.

B4 nhé m& rdng bén ngoai cling dugc chia ra 1am hai loai bd nhé: bd
nhé dir liéu va bd nhé chuong trinh, Kha néng giao tiép 13 64kbyte cho mdi
logi. Hinh 3-2 minh hoa kha nang giao tiép b nho cua vi dien khién
ATB89852.

B& nhd chuwong trinh chia thanh nhiéu trang, mdi trang c6 dung luong
2Kbyte, cic 1énh goi chuong trinh con, 1énh nhay trong cing mdt trang bo
nhé o6 ma 1énh 12 2 byte, vuot qua mot trang thi ma 1énh 12 3 byte.

G T LTI FFFFH
ML B{ NHO
BONHG OU |5 CHUQONG
LIEU TRINH
5 {CODE [
CHO PHEP 4 MEMORY} |
TRUY XUAY o
QuA 2TIN | CHO PHEP [
HIEU: B TRUY XUAT |
RO\, WRS QUA GHAN | |
PSEN  |§
0000H 2] 00BOH
BQ NHO NOI BO NHO NGOAI

Hinh 3-2: Cdc vang nho AT89S52.

Ngoai chie nang phéan chia bd ahé theo trang, bd nhd mo rong bén
ngodi va b nhé chuong ttinh bén trong khong c6 gl dac biét — chi b chie
nang luu trit dir liéu va chuong trinh nén khong can phai khao sat.

B nhd chuong trinh bén trong ctia vi didu khién thudc loal bd nhd
Flash Rom cho phép x6a va l4p trinh lai bdng xung dién.

Bd nhé RAM ndi bén trong 1a mot bd nhd dic bigt nén ngudi str dung
vi didu khién can phai nam 10 céc th chirc va cée chire ning dic biét cha bd
nhé nay.
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So db céu tric bén trong ctia bd nhd nay duoc trinh by nhu hinh 3-3.

7FH FFH FFH

RAM DA DUNG [GENERAL
PURPQSE REGISTER] | RAM DA DUNG

CAC THANH GHI CO

CHI C& &Y HO MCS-62 |- _ HICO |
CHIYC NANG DAC BIET |

VA CHI CHO PHEP TRUY i

30H XUAT GIAN TIEP)
2FH . '- {SPECIAL FUNCTION
VUNG NHO TRUY XUAT (GENERAL PURPOSE REGISTERS - SFR)
BYTE VA BIT 15 REGISTER}

20H
1FH

VNG NH( BANK THANH

GHi i

00H 3 80H 80H

Hinh 3-3: Cdu trifc b nhé RAM bén trong vi diéu khién.

RAM bén trong AT89852 dwoc phén chia nhuw sau:

» Ciéc bank thanh ghi ¢6 dia chi tir 00H dén 1FH.

e RAM truy xuét tirng bit c¢6 dia chi tir 20H dén 2FH.

+ RAM da dung tir 30H dén 7FH cho phép truy xudt tryc tiep hodic
gian tiep.

e RAM da dung tir 80H ¢én FFH chi cho phép truy xuat gidn tiep.

e (C4c thanh ghi chirc ndng déc bigt tir S0H dén FFH.

2. Khio sit bd nh¢ RAM
» Vung nhé cac bank thanh ghi :

Ving nhd nay c¢6 32 byte duge thiét k& va phén chia thanh 4 bank
thanh ghi, cho phép truy xudt trure tlep dung dia chi, hoac truy xudt gidn tiép.

Ngoal hai cich truy xudt trén thi tip lénh AT89S52 hd tro thém kidu
truy xuat dung thanh ghi tr RO d&n R7 va theo mac dinh sau khi reset hé
thong thi cdc thanh ghi RO dén R7 dugc gin cho 8 6 nhé ¢6 dia chi tir 00H
dén 07H duge minh hoa béi hinh 3-4, khi d6 bank 0 ¢6 ba céch truy xuét
bing dia chi truc tiép, gian tiép va bang thanh ghi R.
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ADDRE REGIST
58 AR T A ER
17 LU DT LEL [
1EH 1EHT

|
1DH e i
1CH K ]
18H N 18H
—3 17 :
1AH : ¥
18H i 3
18H ;
17TH ] 10H 1 r7
% oF __-—-—gl
16H 3 E R6
% /
15H 3 1 RS
14H g |l R4
4 0BH
13H ’3 07H R
12H ;i: R2
11H i Rt
i
ioH ) 00H RO

Hinh 3-4: Ving nhé bank thanh ghi va nhém thanh ghi R.

Cic 1énh ding céc thanh ghi RO dén R7 s& ¢6 36 lugng byte ma I¢nh it
hon va thoi gian thuc hién 1énh nhanh hon so voi céc lénh ¢6 chic néng
twong img néu ding kiéu dia chi truc tiep.

Cic dit lidu dung thuong xuyén nén luu trlr & mot trong céc thanh ghi nay.

Do ¢6 4 bank thanh ghi nén tai mt thoi diém chi ¢6 mdt bank thanh
ghi duwoc truy xuat boi céc thanh ghi RO dén R7, d& chuyén dbi vide truy
xuét cac bank thanh ghi ta phai thay ddi céc bit chon bank trong thanh ghi
trang théi.

Ngudi 14p trinh ding viing nhé 4 bank thanh ghi dé& luu it dit ligu
phuc vu cho viée xit ly dir fiéu khi viét chuong trinh.

Chizc ning chinh clia 4 bank thanh ghi nay ta néu trong hé thong cé st
dung nhidu chuong trinh thi chuong trinh thi nhét ban c6 thé sir dung hét
céc thanh ghi RO dén R7 ctia bank0, khi chuyén sang chuong trinh thir hai
dé xit Iy mdt cdng viée gi d6 va van sir dung cdc thanh ghi RO dén R7 dé luu
irif cho viée xir 1y dif liéu ma khong 1am anh hutmg dén céc di ligu RO dén
R7 truéc ddy va khong cAn phai thyc hién cbng viéc cit dit lidu thi cich
nhanh nhét 12 gan nhém thanh ghi RO dén R7 cho bankl 1a xong. Tuong
6 thé md thém hai chwong trinh nita vA gan cho céc bank 3 va 4.

» RAM cé thé truy xuit tirng bit:

Vi didu knidn AT89S52 c6 210 6 nbd bit c6 thé truy xuét timg bit,
trong d6 c¢6 128 bit nam & céc 6 nho byte c¢6 dia chi tir 20H dén 2FH va cic
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bit con lai chita trong nhém thanh ghi c6 chic ning dic biét. So db ving
nhé truy xuit timg bit nhu kinh 3-5.

BYTE ADDRESS BIT ADDRESS

\ 2FH
2EH
2DH
2CH
2BH
2AH
29H
28H
27H
26H
25H

249H
23H
22H
21H
20H

Hinh 3-5: Ving nho truy xudt timg bit,

Céc 6 nhd cho phép truy xuét tirng bit va cac 1énh xi 1Y bit 1a mot thé
marh cia vi diéu khién. C4c bit c6 thé duoc dit, x6a, AND, OR bing mot
[¢nh duy nhét, trong khi d6 d& xir 1y céc bit thi vi xi I§ vin ¢6 thé xu Iy
duge nhung phai sir dung rét nhidu 1énh dé dat duoc cing mot két qua vi vi
xir ly thudmg x11 1y byte,

Céc port ciing c6 thé truy xuit duoc timg bit.

128 6 nhd bit cho phép truy xuét timg bit va ciing c6 thé truy xudt byte
phu thugc vao 1énh duge ding 13 1énh xix 1y bit hay Ignh xir 1y byte. Chi y
dia chi clia & nhé byte va bit triing nhau.

Ngudi 1dp trinh ding viing nhé ndy dé hwu trir dit Tiéu phuc vy cho viée
xu 1y dir ligu byte hodc bit. Cac dit ligu xir Iy bit nén luu vio ving nhd nay.
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Chit §: chc 6 nho no ma chia ra lam 8 va ¢6 cde con s bén trong 14 cfc
0 nho vira cho truy xudt byte va ca truy xudt bit. Nhitng & nhd con lai thi khdng
thé truy xudt bit. C4c s6 niim bén trong timg & bit 12 dia chi cua timg bit.

» RAM da dyng cho phép truy xuét true tiép, gidn tiép:

Viing nhé ram da dung gdm c6 80 byte cé dia chi tir 30H dén 7FH,
xem hinh 3-6.

Vang nhé nay khong c6 gi déc biét so véi hai ving nho wén. Ving
nhé bank thanh ghi 32 byte tir 00H dén 1FH cling c6 thé dung lam vung nho
ram da dung mac dit c4c & nhé ndy ¢6 chic nang nhu dd trinh bay.

Mo dia chi trong ving RAM da dung déu c6 thé truy xuét ty do ding
kiéu dinh dia chi tryc tiép ho#c gidn tiép.
> RAM da dung chi cho phép truy xuit gidn tiép:
Ving nh¢ ram da dung gdbm 128byte c6 dia chi tir 80H dén FFH, xem
hinh 3-7, viing nhé nay khong cé gi ddc bigt chi ding dé luu dir liéu va chi
cho phép truy xult gian tiép diung thanh ghi.

R A e P M AP B FFH

7oy (e o]
RAM DA DUNG a2 VA O ﬁ
Lo ko |
(GENERAL % ATa)
PURPOSE g (GENERAL
REGISTER) | Cnrose
30H 5 .
Hinh 3-6: Ving nho da dung. Hinh 3-7: Vung nho da dung.

3. Khio st cac thanh ghi c6 chite ning dic biét
Cic thanh ghi ndi clia AT89S52 duoc truy xuét ngam boi tap 1énh.

Céc thanh ghi trong AT89552 duge dinh dang nhu mot phﬁn cua
RAM trén chip vi vay mdi thanh ghi s& c6 mét dia chi, cdc thanh ghi nay chi
c6 cho phép truy xudt true tiép, néu truy xudt gidn tiép s& triing voi vung
nhé RAM c6 dia chi tir §0H dén FFH.

Vi didu khidn AT89S52 c6 32 thanh ghi ¢6 chirc ning déc biét nam &
viing trén ciia RAM ndi ¢6 dia chi tir 80H dén FFH nhu hinh 3-8.
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SBUF
SCON
Pl

o acc
P psw

AUXR

THE
i
i THD
5 To
d T™™MOD
TCON

TH2
TL2
RCAPZH
RCAP2L
. T2mop
¥ T2CO0N

ip
P3
1€

§ PCON
Y DP1H
DP1L
® pproH
B DPoL
8 sp

PO

7 WDTRST
P AUXR1

o § p2

Hinh 3-8: Cdc thanh ghi ¢é chike ndng ddic biér.

Chig y: 128 6 nho ¢6 dia chi tir 80H dén FFH thi chi ¢6 32 thanh ghi
c6 chitc nang dic biét duoc xdc dinh — cdn cic 6 nhé con lai thi chua thiée
lap va trong twong lai s& duge cic nha thiét ké vi diéu khién thiét 14p thém,
khi d6 s& c6 cac vi didu khién thé hé mai hon.

Trong phén nay chi gioi thiéu cdc phin tiép theo s& trinh bay chi tidt
hon vé cdc thanh ghi nay.

> Céc 6 nhé ¢6 dia chi 80K, 90H, AOH, BOH

La cac Port ctia vi difu khién AT89S52 bao gbm Port0 ¢6 dia chi 80H,
portl ¢ dia chi 90H, port2 c6 dia chi AOH va port3 ¢6 dia chi BOH. Tt ca
cdc port nay déu cé thé truy xuét timg bit nén rat thuan tién trong diéu
khién. Dia chi cta céc bit duge dat tén voi O bat dau chinh 1a dja chi cua
port tuong tmg vi du nhu bit dAu tién cua portQ la 80H cling chinh la dia ch
bat dau ciia portO Ngudi 18p trinh khong cén nh¢ dia chi céc bit trong cic
port vi phan mém 1ap trinh cho phép truy xuat bang tén timg bit d& nhé nhu
sau: P0.0 chinh Ia bit ¢6 dia chi 80h cua port0.

Ngoai trir thanh ghi A c¢6 thé duoc truy xuét ngim, da sé céc thanh ghi
¢6 chuc nang dac bigt SFR (Special Function Register) ¢6 thé dia chi hoa
tung bit hoac byte.

> O nhé c6 dia chi 81H

L& thanh ghi con tro ngén xep SP (Stack Pointer) - ¢§ chitc ning quan
1y dia chi ciia b nhé ngdn x&p. BY nhd ngiin xép dung dé luu trit tam thoi
cic dir liéu trong qua trinh thue hién chuong trinh cta vi diéu khién,
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Bo nhd ngan xep clia AT89852 nidm trong RAM ndi va chi cho phép
truy xuAt dia chi gidn tidp. Dung luong b nhd ngan xép 16n nhit 1a 256 byte
ram ndi cua ATE9S52.

Kh]’\ reset AT89SS2.{ thanh ghi SP s& mang gid tr} méc dinh la O7H va
dir liéu dau tién s€ dugce cdt vio O nhd ngin xép ¢ dia chi 08H.,

Nép phan mém ung dung khéng khdi tao SP mot gid tri méi thi bank 1
va ¢6 thé ca bank 2, bank 3 s& khong dung duoc vi ving nhé nay da dugce
dung 1am ngan x&p.

TXXXX XXX X |

99H -
ggq . 0000O00O00

SBUF oy (T
SCON EOH . 00000000 |} ACC

: P1
30H = DOH | 00000000 B psw
SER OX X AUXR o (R a
gcH 00000000 B 11 CBH 00000000 f RCAP2H
8BH 00000000 § THo CAH # RecapaL
gAH 00« d TL0 C9H | T2MOD
g9H 00 f§ oo CBH | T2CON
87H § PCON BOH | P3
85H 0 00000 [ DP1H ARH : 1E
gay 00000000 § ppyL
83H - 000000 U_ DPOH AGH I WDTRST
824 00000000 ¥ ppoL AZH [ AUXR1
g81H: 00000111 Sp
80H: 11111111 PO AOH P2

Hinh 3-9: Gid tri cdc thanh ghi clitc ndng sau khi reset.
» O nhé cé dia chi 82H va 83H
La hai thanh ghi: DPOL (byte thap) c6 dia chi 12 82H vd DPOH (byte
cao) ¢6 dia chi 83H. Hai thanh ghi nay c6 thé str dung déc lap dé fuu trir dix
liéu va ¢6 thé két hop lai tao thanh mot thanh ghi 16 bit c6 tén la DPTR
(Data Pomtcr) goi fa con trd dit liéu - dugc dung dé tuu dia chi 16 bit khi

truy xuét dit liéu ctia bd nhé dit liéu bén ngodi hay DPTR ding dé quan 1y
dia chi bd nh¢ dir ligu bén ngoai.

» O nhé 6 dja chi 84H va 85H
La hai thanh ghi: DPIL (byte thap) c6 dia chi 1a 84H va DPIH (byte
cao) c6 dia chi 85H. Cé chire nang gidng nhu DPOL va DPOH.
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» O nhé ¢6 dia chi 87H

La thanh ghi PCON (Power Control) c6 chic niing diéu khién céng
xudt khi vi diéu khién 1am viéc hay & ché do cho. Khi khéng con xu ly gi
nita thi ngudt 1ap trinh ¢6 thé 14p trinh cho vi diéu khlcn chuyen sang ché do
ches dé giam bot cong sudt tidu thu nhat l1a khi nguon cung ¢ép cho vi diéu
khién Ia pin.

» Cac 6 nhé ¢6 dia chi tir 88H dén SDH
Gom 6 thanh ghi phuc vu cho hai timer/counter T1, TO.
Thanh ghi TCON (timer control): thanh ghi diéu khién timer/counter.

Thanh ght TMOD (timer mode): thanh ghi lwa chon mode hoat dong
cho timer/counter.

Thanh ghi THO va TLO két hop lai tao thanh mot thanh ghi 16 bit ¢6
chirc néng luu trit xung dém cho timer/counter TO. Tuong ty cho hai thanh
ghi THI va TLI két hop lai dé luu trit xung dém cho timer/counter T1. Kha
nang luu trit s6 lugng xung dém duoc 13 65536 xung.

Chtic ning cta cdc thanh ghi nay s& dugc trinh bay 16 & phan
timer — counter.

» Céac 6 nhé ¢o dia chi 98H va 99H

Go6m hai thanh ghi SCON va SBUF. SCON (series control): thanh ghi
diéu khlen Lruyen dir lidu ndi txep Sbuf {series buffer): thanh ghi d¢m dit
liéu truyén nbi tiép. Dit liéu mudn truyén di thi phai luu vio thanh ghi
SBUF va dit liéu nhén vé néi tiép cling luu & thanh ghi ndy. Khi ¢6 st dung
truyén dir liéu thi phai st dung hat thanh ghi nay. :

Chirc nang cta cdc thanh ghi nay s& duge trinh biy rd & phan truyén
di¥ ligu.
» O nhé 6 dia chi SEH
La thanh ghi AUXR 8 bit nhung chi sir dung 3bit: bit DISALE, bit
DISRTO va bit WDIDLE vi khong cho phep truy xuat bit.

R T
DISABLE {*.

Bit 7 ' Bit 0
Hinh 3-10: Thanh ghi AUXR.

Bit DISALE (Disable/Enable ALE — bit Cdm/Ch() phép xudt tin hiéu
ALE) khi bang 0 thi cho phép chin ALE xudt tin hiéu chét dia chi lién

WDIDLE

DISRTO
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tuc c6 tn sb bang 1/6 tan sb tu thanh anh, néu bang 1 thi chi tao xung
chédt khi truy xudt by nhé ngoai hodc bd nhé chuong trinh bing hai 1énh
MOVX va MOVC.

Bit DISRTO (Disable/Enable Reset Out — bit cdm/cho phép ngo ra
reset) khi bang 0 thi cho phép reset CPU boi bo dinh thoi Watchdog timer
(WDT) khi dém hét thot gian dinh thoi, néu bang 1 thi chi cho phép reset
CPU boi ngd vao reset ¢ chan RST $69.

Bit WDIDLE (DlSdblefEnablc WDT in IDLE modc — bit cdm/cho
phép WDT dém & ché do ngung) khi bang 0 thi WDT van tiép tuc dém khi
CPU ¢ ché db chd IDLE, néu bang 1 thi WDT ngimg ddm khi CPU ¢ ché
dd cho IDLE.

» Cac 6 nhé ¢6 dia chi ASH va B8H
L hai thanh ghi IE va IP. Thanh ghi IE (Interrupt Enable): thanh ghi
didu khién cho phép / khdng cho phép ngat. Thanh ghi IP (Interrupt
Priority): thanh ghi didu khién uu tién ngat, Khi ¢6 st dung dén ngét thi phai

dung dcn hai thanh ghi nay. Méc nhién céc thanh gh1 nay dugc khoi tao ¢
ché d6 cam ngat.

Chirc ning clia cdc thanh ghi nay s& duge trinh bay ré ¢ phan ngat.
> O nhé ¢6 dia chi A2H

La thanh ghi AUXRI 8 bit nhung chi sit dyng mot bit la DPS va
khong cho phép truy xuat bit.

O SRR S B R R P A R A i R AR A SN
- - - - - - - DPS |

Bit 7 Bit O
Hinh 3-11: Thanh ghi AUXRI.

Bit DPS khi bang O thi thanh ghi DPTR s¢€ ding cip thanh ghi DPOL
va DPOH, néu bang 1 thi ding c&p thanh ghi DP1L va DP1H.

» O nhé 6 dia chi AGH
La thanh ghi WDTRST 8 bit.
» Cdc 6 nhé c6 dia chi tir C§H dén CDH
GOm 6 thanh ghi phuc vu cho timer/counter T2.

e T2CON (timer control): thanh ghi diéu khién timer/counter T2.

¢ T2MOD (timer mode): thanh ghi lua chon mode hoat dong cho
timer/counter T2.
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* RCAPIL (Register Capture Low) thanh ghi byte thap tuu gid i
xung dém & ché do Capture.

RCAP2H (Register Capture high): thanh ghi byte cao luu gia tr
xung dém & ché do Capture.

Thanh ghi TH2 va TL2 két hop lai tao thanh mét thanh ghi 16 bit
¢6 chirc nang lwu trit xung dém cho timer/counter T2. Chirc nang
cua cdc thanh ghi nay s& dugc trinh bay 16 & phén timer - counter,

» Thanh ghi trang thdi chireng trinh (PSW; Program Status Word)

Thanh ghi trang thii chuong winh & dia chi DOH duoc t6m tat nhu

bang 3-3:
Bdang 3-3: Cdc bit trong rhanh ghi trang thdi.

Bit Ki hiéu | Dja chi | M6 ta

thir bit

PSW7 | C D7H Carry Flag

PSW.6 | AC D6H Auxiliary Carry Flag

PSW.5 | FO DSH Flag 0 con got 1a c& Zero ki hidu 13 Z

PSW4 RS1 D4H Register Bank Select 1: bit lua chon bank
thanh ghi.

PSW.3 ' RSO D3H Register Bank Select 0: bit Iya chon bank
thanh ghi.

PSW.2 | OV D2H Overflow Flag: c& tran s6 nhi phén ¢6 déu.

PSW.1 DIH Reserved: chua thiét ké nén chua stz dun g duoc.

PSW.0 | P DOH Even Parity Flag: str dung kiém tra co chiin.

Chirc ning timg bit trang thdi:
Co Carry C (Carry Flag): Co C duge sir dung cho céc [énh todn hoc:

C = | néu phép toan cdng cé tran hoic phép trir ¢6 mugn.

C = 0 néu phép toan cdng khéng trin vi phép trir khong ¢6 muon.
Co Carry phyu AC (Auxiliary Carry F lag)

Khi cdng nhiing gid tri BCD (Binary Code Decimal), c& nho phu
AC =1 néu két gua 4 bit thap 16m hon 09H, ngugc Ia1 AC= 0. Co AC duoc
ding dé chinh s6 BCD khi thue hign 1énh cong hai sé BCD.
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e Co0(Flag®)
Cor 0 (FO) con goi hacd Z, ¢ Z =1 khi k&t qua xir 1y bing O va cd Z =0
khi két qua khac 0.
o (dc bit chon bank thanh ghi truy xudt

Hai bit RS1 va RSO diing dé thay dbi céch gén 8 thanh ghi R7 — RO
cho mét trong 4 bank thanh ghi. Hai bit nay s& bi x6a sau khi reset vi dieu
khién va dugc thay d6i bdi chuong trinh ctia ngudi 18p trinh.

Bdng 3-4: Cdc bit lya chon bank thanh ghi:

RS1 | RSO | Bank thanh ghi dwgc lya chon
0 0 Bank 0
0 1 Bank 1
| 0 Bank 2
1 L Bank 3

o Cotran QV (Over Flag)
~ Khi céc sb ¢6 d4u dugc cong hodc trir voi nhau, phdn mém c6 the
kiém tra bit nay d€ xdc dinh xem ket qua c6 ndm trong viing gm tr1 xéc dinh
hay khéng. Véi s6 nhi phin 8 bit c6 dau thi s6 duong tir 0 dn +127, 50 am
tir -128 dén — 1. Néu két qua cdng hai s6 duong 16n hon +127 hoic cdng hai
s0 4m két qua nhd hon —128 thi két qué da vuot ra ngodi viing gid tri cho
phép thi khoi ALU trong vi diéu khién s€ lam bit OV = 1.

Khi cng céc sé nhj phan khong déu thi khong can quan tam dén bit OV.

e  Bit Parity (P)

Bit P tu dong duoc Set hay Clear & mdi chu ky mdy dé 1ap Parity chén
v6i thanh ghi A. D€m céc bit 1 trong thanh ghi A cdng v&i bit Panty luén
ludn 13 s& chin. Vi du thanh ghi A chira nhj phén 10101101B thi bit P set ién
mot ¢é cho biét thng sb bit 1 trong thanh ghi A va ca bit P tao thanh s5 chan.

~ Bit Parity thuong duoc dung ket hop v6i nhimg thi tye truyén dir ligu
ndi tidp dé tao ra bit Parity cho dit li¢u truéc khi truyén di hofic kiém tra bit
Parity sau khi nhéan dir ligu.
» Thanh ghi ACC

Thanh ghi ACC & dia chi EOH la thanh ghi dic bigt cung voi ALU
thue hién nhiéu phép todn va nhieu 1gnh chi ¢6 hiéu Iuc d6i voi thanh ghi
ACC. Céc 1&nh binh thudng thi ding ki hiéu la thanh ghi A nhung khi thuc
hign 1¢nh Push va Pop thi phai ding ki hiéu 1a ACC vi hai 18nh nay chi ding
dia chi truc tiép.
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#» Thaunh ghi B

Thanh ghi B & dia chi FOH ciing véi thanh ghi A @ thuc hién céc
phép todn nhan chia.

Lénh MUL AB: s& nhan nhing gid tri khong ddu 8§ bit vai 8 bit
trong hai thanh ghi A va B, rdi tra vé két qua 16 bit trong A (byte cao) vi
B (byte thip).

Lénh DIV AB: liy gid tri trong thanh ghi A chia cho gid tr} trong
thanh ghi B, két qua nguyén luu trong A, sé du luu trong B.

C6 thé diing thanh ghi B dé Iuu dir lidu.

IV. CAUHOI ON TAP - TRAC NGHIEM - BAI TAP
1. Ciu héi on tip
Céu 56 3-1:  Hay cho biét c4c loai b6 nhé ma vi didu khidn AT89S52 tich
hop va m& réng.

Céu $6 3-2:  Hay trinh bay céu tric ctia bd nhd RAM ndi cua vi didu khién
AT89S52.

Céu 56 3-3: Hay trinh bay t€n va chitc ning c4c thanh ghi dic biét ¢ua vi
diéu khién AT89S52.
2. Cau héi mé ring
Cdu 56 3-4:  Hily im hidu t& chitc bo nhé vi didu khién ATSOCSIRD2 vi
so sdnh véi AT89S52. '
3. Céu héi trac nghiém
Céu 3-1:  BS nhé chuong trinh cia AT89852 ¢6 dung lugng la:

(a) 8KxByte (b) 8Kx14bit

{c) 8Kx16bit (d) 368Byte
Cdu 3-2:  BO nh& dit lidu coa AT89S52 ¢o dung luong la:

(@) 128xByte (b} 256xByte

(c) IKxByte (d) 368Byte
Cén 3-3:  AT89S52 ¢4 36 bank thanh ghi la:

(a) 2 (b) 3

(c) 4 (d)5
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Cau 3-4:  Ving nhé cdc bank thanh ghi ctia AT89852 c6:

{(a) 8 byte {b) 16 byte
(c) 32 byte (d) 64 byte
Cdu 3-5:  Ving nhé cho phép truy xudt bit ctia AT89S52 cé:
(a) 8 byte {b) 16 byte
(c)32 byte (d) 64 byte
Cdu 3-6:  Dia chi cita viing nhé cho phép truy xuit bit cia AT89S52:
(a) Tir 00H dén 7FH (b) Tix O0H dén 1FH
(¢) Tir 20H dén 2FH (d) Tir 30H dén 7FH
Céu 3-7.  Dia chi clia viing nh¢ chuong trinh cia AT89S52:
(2) Tir 0000H dén 1FFFH (b) Tir 0000H dén FFFFH
(c) Tir 00H dén FFH (d) Ti 80H dén FFH
Céu 3-8 Ving nhé ram ndo ciia AT89S52 chi cho phép truy xuét gidn tiép:
(a) Tir 00H dén FFH (b) Tir 00H dén 7FH
{c) Tir 80H dén FFH (d) Tir 00H dén 1FH
Cau 3-9:  Dia chi mac nhién by nhé ngan xép ctia AT89SS2 bét diu tai dia
chi;
(a) 0000H (b) 20H
(c) 07H (d) 80H
(du 3-10: Thanh ghi quan 1§ dia chi bd nhé ngan xép 1a:
(a) PC (b) SP
(c) DPTR (d) IP
Céu 3-11: MB&i bank thanh ghi cua AT89S52 ¢é:
(a) 8 byte (b) 16 byte
(c) 32 byte (d) 64 byte
Cdu 3-12: Bit lya chon bank thanh ghi cia AT89S52 la:
(@) OVvaz (b) RS1 v RSO
(c) SR1 va SRO (d) S1 va S0
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Céu 3-13: Co tran sb c6 diu cia AT89S52 1a:

(ay OV (b) RS1 va RSO
{c)C (d)Z

Céu 3-14: Co tran s6 khong ddu caa AT89S52 1a:
(a) OV (b) RS1 va RSO
) C (d)Z

Cdu 3-15: AT89S52 c6 bao nhiéu thanh ghi con tro DPTR:
(a)1 (b) 2
©3 (d)4

Céu 3-16:  Ving nhd RAM ndi clia AT89S52 chia ra lam méy viing khéc nhau:
(a) 1 (b)2
(©)3 (d) 4

Céu 3-17. Thanh ghi trang thai cia AT89S52 c6 tén la:
(a) FR (b) PSW
() SR {d) ACC

Céau 3-18: Céc thanh ghi déc biét cha AT89S852 c6 dia chi bit dau:
{(a) 0OH (b) 20H
(c) FFH (d) 80H

4. Bai tap
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CHUONG 4

Chwong 4

VI BIEU KHIEN AT89S52:
LENH HOP NG/

[l

< GIOI THIEU
< LENH HQP NGU CUA VI PIEU KHIEN MCS-52
=  GIOI THIEU

*  CACKIEU PINH BIA CHI CUA VI BIEU KHIEN MCSS?2
Kiéu dinh dia chi dung thanh ghi (Register Addressing):

AN U N O N Y

Kiéu dinh dia chi truc tiép (Direct Addressing }:
Dinh dia chi gidn tiép (Indirect Addressing)
Dinh dia chi turc thoi (Immediate Addressing)
Dinh dia chi teong doi

Pinh dia chi tuyér déi (Absolute Addressing)
Dinh dia chi dai (Long Addressing)

Binh dia chi chi s6 (Index Addressing)

*  KHAO SAT TAP LENH VI DPIEU KHIEN MCS52

AN NN

v

Nhém 1énh di chuyén di¥ lidu (8 bit)
Nhém lénh s6 hoc

Nhom lénh logic

Nhom lénh chuyén quyén diéu khién

Nhom lénh xit Iy bit

< CAU HOI ON TAP - TRAC NGHIEM - BAI TAP
= CAUHOIONTAP
=  CAUHOI TRAC NGHIEM
*  CAUHOI MU RONG
=  BAITAP
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1. GIOI THIEU

O chrong nay khéo sét tép 1énh hop ngit ctia vi didu khién. Sau khi két
thic chuong ny, ban s& biét mé 1énh nhi phan, lenh goi nho, cic kiéu dinh
dia chi bd nho cua vi diéu khién, biét tap lénh hop ngit cua vi diéu khién

Vi didu khién hay vi xtt 1y 1& c4c IC 14p trinh, khi ban da thiét ké hé
thong didu khién cé st dung vi xir ly hay vi didu khién vi dy nhu hé thdng
diéu khién dén giao thdng cho mdt nga tur gdm cé cac den Xanh, Vang bé
va cac led 7 doan dé hien thi thoi gian thi d6 mdéi chi la phan ctmg, muon h¢
théng van hanh thi ban phai viét mot chuong trinh diéu khlcn nap vao bd
nh¢ ndi bén trong vi diéu khién hogc bd nhé bén ngoai va gan vao trong hé
théng dé hé théng van hanh v df nhién ban phai viet ding thi h¢ théng méi
van hanh ddng. Chuong trinh goi 14 phin mém.

Phin mém v phan cimg ¢4 quan he voi nhau, nguoi lap trinh phai
hiéu 5 hoat dong cua phin cimg dé viét chuong trinh. O phéan nay sé& trinh
bay chi tiét v& tap 1énh cia vi didu khién gitp ban hiéu r& timg 1énh dé ban
cé thé 1dp trinh duoc.

Céc khai niém vé chuong trinh, 1énh, tdp {€nh va ngdn ngit goi nho da
~trinh bay & chuong 1, & ddy chi tém tét lai.

Chuong trink 12 mét tap hop céc lénh duoc td chiic theo mdt trinh tu
hop 1j dé giai quyét ding cic yéu cau cua nguoi 1dp trinh.

Ngudi lap trinh la ngudi biét giai thuat dé viét chuong trinh va sip
xép ding céc 1énh theo giai thudt. Nguoi 1ép trinh phai biét chirc ning tat ca
céc 1énh cta vi diu khién dé viét chuong trinh.

T4t ca céc lénh c6 thé c6 clia mot ngdn ngit lap trinh con goi 1 tép Iénh.

Lénh cia vi didu khién 12 mot sb nhi phan 8 bit [cOn goi 1a md mdy].
256 byte tir 0000 0000b dén 1111 1111b twong ung voéi 256 1énh khac nhau,
Do mi lénh dang s& nhi phén qué dai va khé nhé nén cdc nha 1ap trinh da
xay dyng mdt ngdn ngit 1dp trinh Assembly cho dé& nhé, didu nay givip cho
viée 1ap trinh duge thuc hién mot cdch dé dang va nhanh chéng ciing nhu
doc hiéu va g& 16i chuong trinh.

Khi viét chuong trinh bang ngdn ngit l4p trinh Assembly, vi didu
khién s& khéng thuc hi¢n duoc ma phai dung chuong trinh bién dich
Assembler de chuyen d6i cac 18nh viét bang Assembly ra ma Iénh nhi phan
twong tmg roi nap vio bd nhd — khi dé vi diéu khién méi thuc hién duoce
chuong trinh.
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Ngdn ngir 14p trinh Assembly do con nguot tao ra, khi sir dung ngdn
ngir Assembly dé viét thi ngudi 1ap trinh vi diéu khién phai hoc hét tit ca
cdc 1énh va viét ding theo qui udc v€ ¢t phép, trinh ty sip x&p dir lieu dé.
chuong trinh bién dich c6 thé bién dich diing.

II. LENHHQP NGU CUA VI PIEU KHIEN MCS-52
1. Giéi thigu

Ho vi didu khién MCS-52 deu c6 chung mét tép Ignh, céde vi didu

khién thé hé sau chi ph4t trién nhiéu vé phén ctmg con Iénh thi it mé rong.

Tép lénh ho MCS-52 ¢6 mi Iénh 8 bit nén ¢6 kha ning cung cip 2°=
256 énh.

C6 1énh cé 1 hodc 2 byte bai dir liéu hodc dia chi thém vao Opcode.
Trong toan bd tap 1énh cia vi didu khién c6139 1€nh 1 byte, 92 [énh 2
byte va 24 1énh 3 byte.
2. Cic kiéu dinh dia chi cia vi diéu khién MCS52

Céc kiéu dinh dia chi cho phép dinh rd noi 1y dir liéu hodc noi nhan
dir li¢u thy thudce vao cach thirc sir dung [&nh ciia ngudi 14p trinh.

Vi diéu khién ho MCS-52 ¢6 8 kiéu dinh dia chi nhu sau:
Kiéu dinh dia chi ding thanh ghi.
Kiéu dinh dia chi truc tiép.

o Kiéu dinh dia chi gian tiép.
e Kiéu dinh dia chi titc thoi.
¢ Kiéu dinh dia chi twong dbi.
 Kiéu dinh dia chi tuyét dbi.
e Kiéu dinh dia chi dai.
» Kiéu dinh dia chi dinh vi.
> Kiéu dinh dia chi ditng thanh ghi (Register Addressing):

Kiéu nay thuong duge ding cho céc 18énh xir 1y dir ligu ma dir liéu
ludn hru trong ede thanh ghi. D6i voi vi diéu khién thi ma 1énh thudc kiéu
nay chicé 1 byte.

Vidu 4-1: Mov A R1, copy ndi dung thanh ghi R1 vao thanh ghi A
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> Kiéu dinh dia chi triee tiép (Direct Addressing):

Kiéu nay thudmg duge diing dé truy xudt dit iéu ctia bit ky 6 nhé nao
trong RAM néi.

Lénh kiéu niy cé mi3 1énh 2 byte: byte thir nhat 12 ma 1énh, byte thir
hai 1a dia chi ciia 6 nho.

Vi du 4-2: Mov A, 05H; copy ndi dung 6 nh& ¢6 dia chi 05H vao
thanh ghi A

> Binh dia chi gidn tiép (Indirect Addressing)

Kiéu dinh dia chi gidn tiép dung ky hiéu @ dit trude cédc thanh ghi
RO, R1 hay DPTR.

Hai thanh ghi RO va R1 c6 thé hoat déng nhu mét thanh ghi con trd,
ndi dung cda thanh ghi cho biét dia chi cia mot & nhé trong RAM ndi sé
truy Xuét.

Thanh ghi DPTR diing @ tray xuét 6 nhd ngoai. Céc 1énh nay chi c6 1 byte.

Vidy 4-3: Mov A,@R1; copy ndi dung 6 nhé ¢é dia chi trong thanh
ghi Rl vio A

» Dinh dja chi tirc thoi (Immediate Addressing)

Kiéu dinh dia chi tic thoi dung ky hiéu # dét trude mot hang sé. Lénh
ndy diing dé nap mat hang s6 & byte thir hai (hoéc byte thir 3) vao thanh ght
hoédc & nhd,

Vi du 4-4: Mov A, #30H; nap dit liéu 12 con s6 30H vao thanh ghi A
» Dinh dia chi twong doi

Kiéu dinh dia chi twong d8i chi sir dung véi nhitng 1énh nhay. Noi
nhay dén c6 dia chi bang dia chi dang luu trong thanh ght PC céng voi mét
gid tr1 8 bit [con goi 1a gid tri l€ch twong dbi: relative offset] ¢6 gid trj tr -
128 dén +127 nén vi didu khlen c6 thé nhay 10 [néu sb chng véi s6 dm] va
nhay t&i [ néu sb cong vai sb duong]. Lénh nay ¢6 ma lénh 2 byte, byte thur
hai chinh 12 gi4 tri 1éch tuong déi.

Noi nhay dén thuéng duoc xéc dinh bdi nhin (label) va trinh bién dich
s€ tinh todn gia tri 1§ch.
Binh vi wong d6i ¢6 wu diém 12 mi 1¢nh cb dinh khi thay dbi dia chi,

nhung khuyet diém 12 chi nhay ngin trong pham vi -128+127 byte

[256byte] néu noi nhay dén xa hon thi lénh nay khong dép img duogc — sé
¢6 16i.
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Vidyu 4-5: Sjmp X1; nhdy dén nhan ¢6 tén 13 X1 nim trong tdm virc
256 byte

> Dinh dja chi tuydt doi (Absolute Addressing)

Kiéu dinh dia chi tuyét dbi ding vdi cdc 1énh ACALL va AJMP. Cac
Iénh nay ¢6 ma 1énh 2 byte cho phép phén chia bd nhé theo trang - mdi
trang ¢6 kich thudce ding bang 2kbyte so voi gid tri chira trong thanh ghi PC
hi¢én hanh. 11 bit dia chi A10+AQ thay thé cho 11 dia chi thap trong thanh
ghi PC.

Dinh dia chi twyét dbi c6 vu diém 12 ma 1énh ngin (2 byte), nhung
khuyét diém 1a m3 1énh thay d6i va giéi han pham vi noi nhay dén, goi dén
khéng qué 2 kbyte.

Vi du 4-6: Ajmp X1; nhay dén nhin ¢6 tén 12 X1 nim trong tAm
vic 2 kbyte

> Dinh dja chi ddi (Long Addressing)

Kiéu dinh dia chi dai dung voi lénh LCALL va LIMP. Céc lénh nay
cd ma lénh 3 byte — trong @6 ¢6 2 byte (16bit) 1a dia chi cua noi dén. Céu
tric mi Iénh 12 3 byte nhur sau:

Uu diém clia dinh dia chi di 12 c6 thé goi mét chuong trinh con hodc
c6 thé nhay dén bat ky vling nhé ndo viing nhé 64K, nhuoc diém 1a cdc 1&énh
kiéu ndy dai 3 byte va phu thudc vdo vi tr dén — didu nay s& bét tién béi
khéng thé doi toan bdé ma lénh cua chuong trinh tr viing nho nay sang céc
ving nhd khdc — ¢ nghia 13 khi chuong trinh d& viét noi dén tai dia chi
1000h thi sau khi dich ra mi lénh dang s6 nhi phan thi sau dé nap vao bd
nh¢ thi dia chi bit du phai ding voi dia chi da viét 1a 1000h; néu nap ¢
ving dia chi khéc dia chi 1000h thi chuong trinh s& thyc hién sai.

Vi du 4-7: Limp X1; nhay d¢én nhan ¢6 tén 13 X1 nim trong tdm
vuc 64kbyte

> Dinh dia chi chi so (Index Addressing)

Kiéu dinh dia chi chi s§ “ding mét thanh ghi co ban: fa by dém
chuong trinh PC hodc con tro diy hr;:u DPTR” két hgp vai “mét gid tri 1éch
(offset) con goi la g1a tri tirong dbi fthuong luu trong thanh ghl] dé tao ra
dia chi clia 6 nhé cén truy xuét hodc 1a dia chi cia noi nhay dén.

Viée két hop duge minh hga nhu sau:
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BASE REGISTER _

Vidu 4-8: MOVX A, @A + DPTR; léy dit ligu trong 6 nhé ¢6 dia chi
bang DPTR + A

Khi khao sdt tap 1énh mét cdch chi tiét thi chirc nang ciia céc thanh ghi
va c4c kiéu truy xuat nay s& dugc trinh bay 18 rang hon.

3. Khio sét tip Iénh vi diéu khién MCS52

D& khéo sat tap 1énh thi phai théng nhit mét sé qui dinh vé c4c tir ngit
ki higu trong tap 1&nh thudng duoc sir dun g

Z' Direct tuong trung cho 6 nhé ndi c6 dja chi bt k¥ tir 00H dén FFH.
Rn twgng trung cho céc thanh ghi tir thanh ghi RO dén thanh ghi R7.

U
0 @Ri tuong trung cho & nhé ¢6 dia chi luu trong thanh ghi Ri va chi
sir dung hai thanh ghi: RO, R1.

O Céc lénh thudmg xay ra giira cdc dbi tugng sau:
Thanh ghi A.
Thanh ghi Rn.

O nhé c6 dia chi direct.

O nhé ¢6 dia chi luu trong thanh ghi @Ri.
Dit lidu 8 bit #data.

O Addrll 12 dia chi 11 bit tir A10+A0: dia chi ndy phuc vu cho lénh
nhay hodc 1€nh goi chwong trinh con trong pham vi 2 kbyte,

O Addrl6 la dia chi 16 bit tir A15+A0: dia chi ndy phuc vu cho 1énh
nhay va 1€nh goi chuong trinh con & xa trong pham vi 64 kbyte - dé
chinh la dia chi nhay dén, ho#c dia chi cua chuon g trinh con.

Khi viét chuong trinh ngudi I4p trinh ¢6 thé thay thé dia chi bing nhan
(Tabel) d€ khoi phai tinh toan céc dia chi cu thé, Nhin (label) s& dugc dat tai
vi tri addr thay cho addr va phai c6 mot nhdn dit tai noi mudn nhay dén -
goi 1a mdt céip nhan cling tén.
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C6 thé nhiéu noi nhay dén ciing mot nhan. Khéng duge dit cac nhin
cung tén.

Céc 1énh c6 anh huong dén thanh ghi trang thai thi ¢6 trinh by trong
1énh, con céc 1énh khéng de cdp den thanh ghi trang thdi thi c¢6 nghia 1a n6
khoéng anh hudng.

» Nhom Ignh di chuyén dit ligu (8 bit)

Bang 4-1: Tém tdt cho nhém lénh di chuyén dir liéu:

CU PHAP MA | CHU |COANH| CHUC NANG
LENH | gy | HUONG
SO HEX

MOV A, Rn E8 + EF 1 Khéng | (A) « (Rn)

MOV A, direct E5 1 Khéng | (A) ¢ (direct)
Byte 2

MOV A,@RI E6 + E7 1 Khdng | (A) « ((Ri))

MOV A, #data 74 1 Khdng | (A) < #data
Byte 2

MOV Rn, A F8 + FF 1 Khong | (Rn) & (A)

MOV Rn, direct AR =+ AF 1 Khoéng | (Rn) « (direct)
Byte 2 '

MOV Rn #data 78 + 7F 1 Khéng | (Rn) « #data
Byte 2

MOV direct, A F5 1 Khong | (direct) « (A)

, Byte 2

MOV direct, Rn | 88 + 8F 2 Khong | (direct) «— (Rn)
Byte 2

MOV direct, 85 2 Khéng | (direct) « (direct)

direct Byte 2 (source)
Byte 3 (destination)

MOV direct,@Ri | 86 + 87 2 Khong | (direct) < ((Ri))
Byte 2
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MOYV direct, data | 75 Khéng | (direct) < #data
Byte 2
Byte 3
MOV @Ri, A F6 + F7 Khéng | ((Ri)) « (A)
MOV @Ri, direct | A6 + A7 Khong | ((Ri)) « (direct)
Byte 2
MOV @Ri, #data | 76 +~ 77 Khéng | ({(Ri)) « (data)
Byte 2
MOV 920 Khong | (dptr) « #data 5.9
dptr,#datal6 Byte 2 (dpH) « #data ;5.5
Byte 3 (dpL) « #data 7.
MOVC A, @A+ |93 Khéng | (A) « ((A)+(dptr))
dptr b6 nhé chuong trinh
MOVC A, @A+ |83 Khéng | (A) « ((A) + (PC))
PC bd nh& chuong trinh
MOVX A, @Ri | E2+E3 Khong | (A)—((Ri)) bd nhd dix
liéu ngoai
MOVX A,@dptr | EO Khéng | (A)e—((dptr)) bd nhé
dir liéu ngoai
MOVX @Ri, A |F2+F3 Khéng [ ((Ri)) « (A)
MOVX @ dptr, A | FO Khong | ((dptr) « (A)
PUSH direct Co Khéng | (SP) « (SP) + 1
Byte 2 ((SP)) « (direct)
POP direct DO Khong | (direct) « ((SP))
Byte 2 (SP) « (SP) - 1
XCH A, Rn C8 + CF Khong | (A) ¢ (Rn)
XCH A, direct C5 Khoéng | (A) < (direct)
Byte 2
XCH A, @Ri C6+C7 Khong | (A) & ((RD)) |
XCHD A, @Rji D6 + D7 Khong | (Asp) © (Risg))
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<

¢ Giai thich cac Ignh: do c6 nhiéu lénh véi chirc néng gln giéng nhau
nén chi giai thich mdt s6 1énh.
> Lénh chuyén dir ligu tir mdt thanh ghi vao thanh ghi A
¢ (i phép: MOV A, Rn
o Mailénh:
111]1{0|1{n2]|nl|nd

* Chirc niing: copy ndi dung thanh ghi Rn vao thanh ghi A.

* Do ¢6 8 thanh ghi RO dén R7 nén Iénh tdng quét nay s& c6 8
1énh chi ti€t cho 8 thanh ghi, khi sir dung thanh ghi RO thi cd
phép la “MOV A,R0” va mi 1énh 13 “111011117, tuong tw
cho cdc thanh ghi con lai.

» Lénh chuyén dir lidu tir 6 nhé truc tiép vao thanh ghi A
» Ci phdp: MOV A, direct
= Ma3i Iénh:
1111170707101
a7 |ab|a5|ad | a3 |a2|al|al
* Chie ning: copy ndi dung ciia & nh¢ trong Ram ndi c6 dia
chi direct & byte thr hai vao thanh ghi A. Tryc tiép c6 nghia
la dia chi cua 8 nhé duge ghi ¢ trong [§nh.

» Lénh chuyén dix li¢u tir 8 nhé gidn tiép vao thanh ghi A
* Cu phép: MOV A,@RI
» M3 1énh 1 byte, thai gian thue hién 1énh: 1 chu ky
(11|00 f1|1]i
s Chirc nang: Copy ngi dung 6 nhd trong Ram ndi, ¢o dia chi
chita trong thanh ghi Ri, vao thanh ghi A.

> Lé¢nh nap dir li¢u 8 bit vao thanh ghi A

* Cu phéap: MOV A, #data

* Mi I¢nh:
o(t|(1|(1,0[1[O}O0
d7|d6|d5|d4!d3|d2|dl}|dO

* Chure niing: Nap dir liéu 8 bit data (d0 dén d7) vao thanh ghi A.
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» Lénh chuyén dir ligu técc thoi 16 bit vao thanh ghi con tré dir ligu
* Cua phép: MOV dpfr, #datalé
» M3 Iénh:
1 0 0 1 0 0|00
dl5|di4 | d13 | di2 | d11{di0|d9 | d8
d7 | d6 | d5 | d4 | d3 | d2 {dl[dO

* Chirc ning: Nap dit liéu data 16 bit vao thanh ghi con tro dit
liéu dptr. ’
» Lénh chuyén dir lidu tir 6 nhé cé dia chi 1a Dptr + A vao thanh ghi A.
v Cd phap: MOVC A,@A+DPTR
» Ma lénh:

1{0;{0;1]0]0]1711

» Chirc ning: chuyén ndi dung ctia 6 nhé trong b nhé chwong
trinh (Code Memory), c¢6 dia chi chua béng dptr cdng véi gia
tri chira trong A, chuyén vio thanh ghi A.
» Lénh chuyén dir li¢u tir 6 nhé 6 dia chila PC + A vao thanh ghi A
* Cua phap: _ MOVC A,@A+PC
= Ma3 Iénh:

110(0{0(0]0]1]1

" Chirc ning: chuyén ndi dung ctia 6 nhd trong by nhé chuong
trinh (Code Memory) ¢6 dia chi chira bing PC cong véi gid
tr chira trong A dugc chuyén vao thanh ghi A,

> Lénh chuyén dir lidu tir 6 nhé ngodi gidn tiép (8 bit dia chi) vao
thanh ghi A
= (Cd phap: MOVX A, @Ri
& M3 lénh:

FI1]110{010|1 |1

* Chure néing: copy ndi dung 6 nh& ngoai ¢6 dia chi chira trong
thanh ghi Ri vao thanh ghi A.
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» Lénh chuyén dit liéu ti 6 nhé ngoai gian tiép (16 bit dia chi) vao
thanh ghi A

» Ci phép: MOVX A,@DPTR
» M3 lénh:

111({1{0/0]{0;{0(0

» Chirc ning: copy ndi dung clia & nho ngoai ¢6 dia chi chira
trong thanh ghi dptr vao thanh ghi A.

» Lénh chuyén dit liéu tir thanh ghi A vao 6 nhé ngodi gidn tiép (8
bit dia chi)
= Cd phap: MOVX @Ri, A
= M3 lénh:

141119100111

» Chike ning: chuyén ndi dung ctia thanh ghi A ra 6 nhé ngodi
cé dia chi chira trong thanh ghi Ri.
» Lénh chuyén dir liéu tir thanh ghi A vao 6 nhé ngoai gidn tiép
(16 bit dja chi)
= Cu phap: MOVX @DPTR, A
= Mai lénh:

1(1]1[{1|0|0[0O]|0O

= Chirc niing: Chuyén ndi dung cia thanh ghi A ra 6 nhé ngoai
c6 dia chi chira trong thanh ghi dptr.
> Lénh cit ndi dung 6 nhé truc tiép vao ngin xép
» Ci phép: PUSH direct
= Mi lénh:
t|1{o0f0|0j0; 0[O
a7 | a6 | A5 |ad4 | a3 |a2|al [al

» Chire ningﬁ cAt ndi dung ctia ¢ nhé ¢d dia chi direct vao 6
nh& ngén xép. Con trd ngin xep SP ting 1&n 1 trude khi luu
ndi dung.
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» Lénh My dir liéu tir ngan xép tra vé 6 nhé tryc tiép
» Cd phap: POP direct
= Mi Iénh:
11110 1]0}j0701|0
al|ab|a5|ad4 |al3|a2allal

» Chikc ning: 14y ndi dung ciia 6 nhd ngén xép tra cho 6 nhé
¢6 dia chi direct. Con tré ngan xép SP giam 1 sau khi 14y dit
lidu ra.

> Lénh trao d8i dir liéu giira thanh ghi véi thanh ghi A

» Ci phap: XCH A, Rn

» Mai lénh:

11110]0(1]|n2|nl!n0

» Chiie ning; Trao ddi ndi dung ciia thanh ghi Rn véi thanh ghi A.
> Lg¢nh trao ddi 4 bit dix liu giiva 6 nhé gidn tiép véi thanh ghi A

» Cd phép: XCHD Amie

& Mi lénh:

1110170114

* Chife niing: Trao doi dit liéu 4 bit thip cua 6 nhé ¢6 dia chi
chira trong thanh ghi Ri véi dit liéu 4 bit thap trong thanh ghi A.

» Nhém iénh s6 hoc

Bing 4-2: Tém Gt cho nhom lénh logic:

CUPHAP | MA LENH |CHU|CO ANH CHUC NANG
SOHEX | KV |HUGNG
ADD A, Rn 28+2F | 1 Co | (A)« (A)+(Rn)
ADD A, direct 25 1 Cé | (A) « (A) + (direct)
Byte 2
| ADD A,@Ri 26 + 27 1 Cé | (A)« (A)+ ((Ri))
ADD A j#data 24 1 Cé | (A)« (A) + #data
Byte 2

78




GIAO TRINH VI XU LY CHUONG 4

ADDC A, Rn 38 +3F 1 Cé (A) « (A) + (Rn) + (C)

ADDC A, direct 35 1 Co (A) « (A)+ (direct) + (C)
Byte 2

ADDC A, @Ri 36 + 37 1 Co (A) < (A) + ((Ri)) + (C)

ADDC A, #data 34 1 Cé (A) < (A) + #data +(C)
Byte 2

SUBB A.Rn 98 + 9F 1 Co (A) < (A) - (Rn) - (C)

SUBB A direct 95 1 Cé (A) « (A) - (direct) - (C)
Byte 2

SUBB A,@Ri 96 + 97 1 Cé (A) ¢ (A) - ((RD)) - (C)

SUBB A #data 94 1 Cé (A) «~ (A) - #data -(C)
Byte 2 =

INC A 04 1 Cé (A)«—(A)+1

INC Rn 08 + OF 1 Co (Rn) « (Rn) + 1

INC direct 05 1 Cé (direct) « (direct) + 1
Byte 2

INC @Ri 06 + 07 1 Cé | ((Ri)) « (Ri)) + 1

INC dptr A3 2 Co (dptr) « (dptr) + 1

DEC A 14 1 Co (Aye-(A)-1

DEC Rn 18+ 1F 1 Cé6 | (Rn)«(Rn)-1

DEC direct 15 1 Cé (direct) « (direct) - 1
Byte 2

DEC @Ri 16 + 17 1 Co [ (R« (Ri)-1

MUL AB Ad 4 Cé {B1s.8).(A7.0) < (A)X(B)

DIV AB 84 4 Cé (A5.8).(Br.o) « (A)V(B)

DA A D4 4 Cé6 Noi dung A 12 BCD




CHWONG 4 GIAO TRINH VI X{P LY

% Gidgi thich cdc lénh:
» Lénh cong thanh ghi A v6i thanh ghi
* Cu phép: ADD A,Rn
» M3 lénh:

001101 |n2|nl|nd

* Chirc ning: cong ndi dung thanh ghi A v6i néi dung thanh
ghi Rn, két qua hwu trong thanh ghi A. Lénh ¢ anh hudng
dén thanh ghi trang thai.

» Lénh cong thanh ghi A véi thanh ghi ¢6 bit carry
» (U phép: ADDC A,Rn
® Mai lénh:

Q|01 (1(1|n2|nl|n0

* Chirc nang: cong ndi dung thanh ghi A v&i ndi dung thanh
ghi Rn véi bit C, keét qua luu trong thanh ghi A. Lénh ¢ anh
hudng dén thanh ghi trang théi.

» Lénh trir thanh ghi A véi thanh ghi

» 4 phép: SUBB A,Rn

= M3 1énh:

110f0|1]|1|n2|nl|n0

* Chire ndng: Trir ndi dung thanh ghi A v&i ndi dung thanh
ghi Rn va trir cho ¢ Carry, két qué luu trong thanh ghi A.
Lénh c6 anh hudng dén thanh ghi trang théi.
> Lénh ting ndi dung thanh ghi A
» CU phip: INC A (inerement: ting 1én 1 dom vi)
= Ma lénh:

01010(0;0|1}{0}0

» Chirc ning: Ting ndi dung thanh ghi A 1én 1.

» Légnh gidam ndi dung thanh ghi A
= Cd phép: DEC A
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» Ma Iénh:

01001011010

» Chitc ning: Giam ndi dung thanh ghi A xudng 1.
» Lénh nhap thanh ghi A v6i thanh ghi B

= Cu phép: MUL AB

= Mi lénh:

1({0of1]0[0;1]0|0

= Chire niing: N§i dung cia thanh ghi A nhan voi ndi dung cua
thanh ghi B, két qua 13 mot dit lidu 16 bit, 8 bit thép luu trong
thanh ghi A, 8 bit cao luu trong thanh ghi B
» Lénh chia thanh ghi A cho thanh ghi B
= (i phap: DIV AB
= Mi lénh:

1{0j0(0|0}1;0]0

» Chirc niing: Noi dung ctia thanh ghi A chia cho ndi dung cua
thanh ghi B, két qua ctia phép chia luu trong thanh ghi A, 56
du luu trong thanh ghi B. Lénh anh hudng dén thanh ghi
trang thai: Bit C va bit OV bi x6a vé& 0, néu phép chia ndy ma
dit 1iéu trong thanh ghi B = 00H thi ndi dung thanh ghi A
khong thay ddi, ndi dung chira trong thanh ghi B khong xéc
dinh v bit OV =1, bit Cy = 0.

» Lénh ditu chinh thip phin ndi dung thanh ghi A
» Cud phép: DA A
= Mi lénh:

1{110{110(1[{030

= Chirc niang: Néu 4 bit thap A3A2A1A0>9 hodc bit AC =
1thi A3A2A1AO + 6, két qua luu trd lai trong A, Néu 4 bit
cao ATA6A5A4>9 hofc bit Cy = 1 thi A7A6ASA4 + 6, két
qua lwu trd lai thanh ghi A. Két qua sau cling trong thanh ghi
A 1256 BCD.
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» Nhom lgnh logic
Béng 4-3: Tém tdt cho nhém lénh logic:

CUPHAP| MA CHU | CO ANH CHUC NANG
LENH | KY | HUGNG

SO HEX |
ANL 58 + 5F 1 (A) « (A) AND (Rn)
A.Rn
ANL 55 1 (A) « (A) AND (direct)
ANL 56 + 57 1 (A) « (A) AND ((R1))
A,@Ri
ANL 54 1 (A) « (A) AND #data
A #data Byte 2
ANL 52 2 {(direct)«—(direct) and (A)
direct, A Byte 2 _ -
ANL 53 2 (direct)e(direct) and #data
direct, Byte 2
#data Byte 3
ORL A, 48 + 4F 1 (A) <« (A) OR (Rn)
Rn
ORL A, 45 1 (A) < (A) OR (direct)
direct Byte 2
ORL A, 46 + 47 1 {A) « (A) OR ((Ri))
@Ri
ORL A, 44 1 (A) < (A) OR #data
#data Byte 2
ORL 42 2 (direct)¢«—(direct) OR (A)
direct, A Byte 2
ORL 43 2 {(direct)«—{direct) OR #data
direct, Byte 2
#data Byte 3
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XRL A, 68 + 6F {A) « (A) XOR (Rn)

Rn

XRL A, 65 (A) < (A) XOR (direct)

direct Byte 2

XRL A, 66 + 67 (A} < (A) XOR ({Ri))

@Ri

XRL A, 64 (A) < (A) XOR #data

#data Byte 2

XRL 62 (direct)e(direct) XOR (A)

direct, A Byte 2

XRL 63 (direct}e—(direct) XOR

direct, Byte 2 #data

#data B

yte 3

CILR A E4 (A)«0

CPL A F4 (A) —( K) 1€nh not hay
bu 1

RLLA 23 Xoay ndi dung thanh ghi A
sang trai 1 bit

RLC A 33 Xoay ndi dung thanh ghi A
va ct C sang tréi 1 bit

RR A 03 Xoay ndi dung thanh ghi A
sang phai 1 bit

RRC A 13 Xoay ndi dung thanh ghi1 A
va ¢t C sang phai 1 bit

SWAP A C4 (A4.0) > (A7_4)

% Gidi thich cac 1énh:

» Lénh and thanh ghi A véi thanh ghi
# (i phép: ANL A,Rn (and logic)
» Mai lénh:
0 1|{n2|nl|n0
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 Chirc niing: Noi dung thanh ghi A and véi ndi dung thanh
ghi Rn, két qué luu vio A.
» Lénh or thanh ghi A véi thanh ghi
= Ciiphap: ORL A, Rn
= Mz lénh:

0111001 1n2!nlin0

®* Chirc niing: N¢i dung thanh ghi A or v6i ndi dung thanh ghi
Rn, két qua hru vao A.
» Lénh ex-or thanh ghi A v§i thanh ghi
= Cu phép: XRL A, Rn
» Mai lénh:

0{1|1[0|1|n2|nl|nO

» Chic niang: NOi dung thanh ghi A ex-or véi ni dung thanh
ghi Rn, két qua luru vao A.
» Lé¢nh x6a n§i dung thanh ghi A
» Cq phap: CLR A (clear a)
= Mai iénh:

1{1]1]0]0r1]|0]|0

® Chifrc ning: N6i dung thanh ghi A bing zero.

» Légnh bi ndi dung thanh ghi A

= Ci phép: CPL A (complement A)
» M3 1énh:

I'j1(1{1;0]1{0|0

* Chire niing: Bd mdt ndi dung thanh ghi A, két qua chira trong A.

> Lénh xoay trdi n$i dung thanh ghi A
* Ciiphép: RL A (rotate left)
= Mi 1énh:
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» Chite niing: Xoay ndi dung thanh ghi A sang trdi 1 bit minh
hoa nhu hinh v&.

MSB_ | _ 158

» Lénh xoay trdi n§i dung thanh ghi A va bit carry
« Cu0 phép: RLCA
- = Miiénh:

0(011]110]0]1]1
» Chirc ning: Xoay ndi dung thanh ghi A va bit C sang trai 1 bit.

i E—

ﬂ- e

» Lénh xoay phai ndi dung thanh ghi A
» Cd phép: RR A (rotate right)
= Mi lénh:

0/0|0|0|0|0|1|1

» Chirc nang: Xoay ndi dung thanh ghi A sang phai 1 bit
nguoc voi lénh RL A.
> Lénh xoay phai ndi dung thanh ghi A va bit carry
» Ci phép: RRC A
* M3 lénh:

11111]0[0{1({0]0

= Chirc niing: Xoay ndi dung thanh ghi A va bit C sang phai 1
bit nguoc véi 1énh RLC A.

» Lénh xoay thanh ghi A 4 bit
= Cu phéap: SWAP A
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* Mi Iénh:

1{1({0|0]|0j1]0]0

* Chitc niing: hoan chuyén 4 bit thip va 4 bit cao trong thanh
ghi A,

» Nhom Ignh chuyén quyén diéu khién

Nhém 1€nh nay 1a nhom 1énh chuyén quyén diéu khién cé nghia [a vi
diéu }(hiép dang thuc hién l1énh tai dia chi nay thi ¢d thé nhay dén hoic
chuyén dén thuc hién 1énh taj mét dia chi khic.

Trong nhém m‘iy‘ gé“)m ¢é lénh goi chuong trinh con, lénh két thic
chuong trinh con trd vé chuong trinh chinh, 1énh nhay khong diéu kién va
1énh nhay ¢6 diéu kién,

Cic 1énh nhay bao gdm 1énh nhay twong déi, 1énh nhay tuyét dsi, lanh
nhay dai.

’ Céc lénh Ilh?:ly cé didu kién thi khi thoa dii:éu kién thi 1énh s& nhéy con
neu khong th()a‘diéu kién thi s& thl_;c hién 1€nh k& ngay sau lér}h nha}y. O day
chi trinh bay diéu kién thoa con diédu ki€n khéng théa thi ta hiéu ngam.

Biang 4-4: Tém 1t cho nhém Iénh logic:

CU PHAP MA CHU [ COANH | CHUOC NANG
LENHSO | KV | HUONG
HEX
ACALL addr 11 Byte 1 2 (PC) « (PC) + 2,
Byte 2 (SP) « (SP) + |

((SF)) &= (PCr.),
(SP) < (SP) + 1

((SP)) <— (PCis5),

(PC) « page
address
LCALL addr 16 12 2 (PC) « (PC) + 3,
Byte 2 (SP) < (SP) + 1
Byte 3 ((SP)) = (PCyy),

(SP) < (SP) + 1

((SP)} « (PC\s.),
(PC) « addrs.
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RET 22 (PCis5.5) « ((SP)),
(SP) «- (SP) -1
(PCy.0) <((SP)),
(SP)«— (SP)-1
RETI 32 (PCs.3) ¢« ((SP)),
(SP) « (SP) - 1
(PC7.0) «((SP)),
(SP) « (8P) - |
AJMP addr 11 Byte 1 (PC) « (PCY+ 2
Byte 2 (PC) « page
address
LIMP addr 16 02 (PC) « addris.p
Byte 2
Byte 3
SIMP rel 80 (PC) «~(PCY+ 2
Byte 2 (PC) « (PC) + rel
JMP @A + dptr 73 (PC) < (A)+
(dptr)
JZ rel 60 Cé (PO« (POY+2
Byte 2 IF (A) = 0 then
(PC)«—(PC) + rel
INZ rel 70 Cé (PC)«— (PC)+2
Byte 2 IF (A) # O then
(PCY—(PC) + rel
JC rel 40 Cé (PC) « (PC)+2
Byte 2 IF (C) =1 then
(PC—(PC) + rel
INC rel 50 Co (PC) « (PC)+ 2
Byte 2 IF (C) = 0 then
(PCY—(PC) + rel
JB bit, rel 20 Cé PC) - (PC)+3
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Byte 2 IF {bit) =1 then
Byte 3 (PCY«—(PC) + rel
JNB bit, rel 30 Cé (PC) e (PC)+3
Byte 2 IF (bit) = 0 then
Byte 3 (PCYe—(PC) + rel
JBC bit, rel 10 Cé PC) —(PC)+ 3
Byte 2 IF (bit)=1 then
Byte 3 (bit) - 0
(PC)e—(PC) + rel
CINE A, direct, BS Co (PC) « (PC) + 3
rel Byte 2 IF (direct) < (A)
Byte 3 then (C)«0 and
(PCYe—(PC) + rel
IF (direct) > (A)
then (C)¢«1 and
(PC)¢—(PC) + rel
CINE A, #data, rel B4 Cé PCY e (PC)+3
Byte 2 IF #data < (A) then
Byte 3 (C)¢—0 and
(PCYe—(PC) + re}
IF #data > (A) then
(C)e1 and
(PC)e—(PC) + rel
CINE Rn,#data, B8 + BF Co (PC) «~ (PC) + 3
rel Byte 2 IF #data < (Rn)
Byte 3 then (C)¢«0 and
(PCYe—(PC) + rel
IF #data > (Rn)
then (C)<1 and
(PC)¢<—(PC) + rel
CINE @Ri,#data, B6 + B7 Cé (PC) « (PC)+ 3
rel " Byte 2 IF #data <((Ri))
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Byte 3

then (C)«0 and
(PC)¢—(PC) + rel

[F #data >((Ri)})
then (C)e—1 and

(PC)«—(PC) +rel

DINZ Rn, rel

DR +DF
Byte 2

Cé

(PC) «—(PC)+ 2
(Rn) « (Rn) -1
IF ((Rn)) # 0 then
(PCY—(PC) +rel

DINZ direct, rel

D5 -

Byte 2
Byte 3

Co

(PC) « (PC)+3

(direct) <~ (direct)
-1

IF (direct) # O then
(PC)—(PC) +1cl

NOP

00

Khéng

POy« (PC)+ 1

%  Giai thich cac I¢nh:

» Lénh goi chwong trinh con ding dja chi tuyét déi

= Cu phap: ACALL addril

» Mi lénh:
alo|a9 a8 1|0 | 0|01
a7 {a6|a5|a4|a3|a2|allal

= Chire nang: Khi 1énh nay duge thuc hign, vi diéu khién sé
thuc hién chuong trinh con tai dia chi addrl1. Chuong trinh
con khong duge cach 1énh goi qua 2 kbyte. Addrll cua chuong
trinh con c6 thé thay bang nhin (tén cta chuong trinh con).

» Chi y: Trude khi nap dia chi mo1 vao thanh ghi PC, dia chi
cha 1¢nh ké trong chuong trinh chinh duge cat vao bd nhé

ngan xép.

» Lénh goi chwong trinh con ding dia chi dai 16 bit
LCALL addrl6

.= Caphép:
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& Mai lénh:
0 0 0 1 0 O |1]0
al5|al4 | al3d |al2|all|al0|a9|a8

a7 | a6 | a5 | a4 | a3 | a2 |al | a0

* Chie ning: Khi 1énh nay dugc thuc hién thi vi didu khién s&
thure hién chuong trinh con tai dia chi addrlé6.

* 16 bit dia chi A15 - A0 duge nap vao PC, vi didu khién @
thuye hién chuong trinh con tai dia chi vira nap vao PC. Chi
y: Trude khi nap dia chi vao thanh ghi PC thi dia chi cua lénh
ke trong chwrong trinh chinh dugc cat vao bd nhé ngan xeép.
> Lénh tré vé tir chwong trinh con
* Ca phép: RET
= M3 lénh:

0|0|1lj0]0]0|1]|0O

* Chirc niing: Lénh nay s& két thiic chuong trinh con, vi didu
khién s& ud lai chuong trinh chinh dé tiép tuc thuc hién
chirong trinh.

* Chd y: 1énh nay s& 1y dia chi cua Iénh ké dd hwu trong bd
nhd ngan xép (khi thyc hién lénh goi) tra lai cho thanh ghi
PC @& tiép tuc thyc hién chu'O'ng trinh chinh. Khi viét chwong
trinh con thi phdi luén luon két thite bang lénh ret.

> Lénh tré v& tir chwong trinh con phue vu ngit
» Ci phép: RETI
» Ma3 [énh:

0101111700110

* Chirc ning: Lénh nay s¢ két thiic chuong trinh phuc vu ngat,
vi diéu khién s& trd lai chuong trinh chinh dé tiép tuc thuc
hién chuong trinh.

> Lénh nhay ding dja chi tuyét dbi
» Cd phap: AJMP addrll
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M3 ténh:
al0 a9 a8 0 0 10|01
a7 | a6l a5|ad | A3la2lal|ab

Chirc ning: vi diéu khién s& nhay dén dia chi addrl]1 dé thyuc
hién chuong trinh tai d6. Addrll c6 thé thay thé bang nhén.
Nhian hay dia chi nhay dén khong qué 2 kbyte.

11 bit dia chi °AIO - AO dugc nap vao PC, c4c bit cao ¢cua PC
khong thay ddi, vi diéu khién s€ nhay dén thuc hién lénh tai
dia chi PC méi viva nap.

Lénh nay khic voi I§nh goi chuong trinh con la khéng cét dia
chi tr&r vé. Noi nhay dén khong qua 2 kbyte so voi [énh nhay.

» L¢nh nhay ding dia chi 16 bit

Ci phép: LJMP addr16

M3 1énh:
olojo0o|l0]|0]0]|1]0

al5 | al4 | al13 | al2 | all | al0 | a9 | a8

| a7 a6 | a5 | a4 | a3 | a2 |al | a0

Chtc ning: vi didu khién s& nhay dén dia chi addr16 dé thuc
hién chwong trinh tai d6. Noi nhay dén tuy ¥ nam trong vung
64 kbyte.

» Lénh nhay twong doi

Cu phép: SIMP rel
M3 1énh:
1jo0loj0l0j010:0
76|15 |rd|r3 r2‘r1 10

Chirc nang: vi diéu kh}én s nhay dén Ignh c6 dia chi twong
d6i (rel) d& thyc hién tiép. C6 thé thay the rel bang nhan.
Lénh ndy chi nhy trong tam vuc 256 byte: c6 thé nhay t&i
128 byte vi c6 thé nhay 1ui 128 byte. Khi tam vuc nhay xa
hon ta nén ding lénh AJMP hay LIMP. '
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» Lénh nhay gidn tiép
= Cu phap: JMP @A + DPTR
= Ma3 lénh:

O|1|1(1]/0|0|1][1

* Chirc nding: 1énh s& nhay dén noi c6 dia chi bing néi dung

- cua A cdng vdéi dptr.
> Lénh nhiy néu ci Z =1 (ndi dung thanh ghi A biing 0)

= Cu phap: JZ rel (jump zero)

* M3 lénh: ‘
o|l1/1|0|l0]0jO0]o0O
716 (5|4 |3 (12 (11|10

* Chirc ndng: nhiy dén nhin rel néuco Z = 1.

» Lé¢nh nhay néu c& Z = 0 (ni dung thanh ghi A khic 0)

» Ci phap: JNZ rel
» Lénh nhiy néu bit carry =1

» Cua phap: JC rel

= Ma lénh:

gll1i/o0l0j]0O0(0O]|]0O)|O
7654|3211 |10

» Chitc niing: nhay dén nhan rel néucy C= 1.

» Lénh nhiy néu bit carry = 0

= Cui phiép: JNC rel
» Lénh nhay néu bit = 1

» Cu phép: JB bit, rel

= Ma |énh:

OO 11010 O[O]| O
b7 [ b6 ! b5 b4 | b3 | b2 |bl]|bl
7|16 (11543201110
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» Chirc ning: nhay dén nhan rel néu ndi dung cua bit co dia
chi bit [duoc xéc dinh boi byte thit hai] bang 1.

» Lé¢nh nhay néu bit=0

= Ci phap: JNB bit, rel

v M3 lénh:
ojo0/1]|1]/0]0;0]0
b7 | b6 | b5 | b4 | b3 | b2 | bl b0
76|15 |rd |3 |12]rl|10

= Chirc ning: nhay dén nhan rel néu ndi dung cua bit ¢4 dia chi
bit [dugg x4c dinh bai byte thir hai] bang 0.

» Lénh nhiy néu bit = 1 va xéa bit

» Cu phap: JBC bit, rel

» Mi 1énh:
ololof1]ojolo]o0
b7 | b6 | bS5 | bd!b3|b2]bl]b0
7| 6|15 |4 3|12 |1l |10

» Chikc ning: nhay dén nhin rel néu ndi dung ciia bit ¢6 dia chi
bit [dugc xdc dinh boi byte thir hai] bang I va x6a bit d6 vé 0.

> Lénh so sénh 6 nhé tryc tiép véi ndi dung thanh ghi A

= Ci phap: CINE A, direct, rel (compare jump if not equal)

» Mai Iénh:
1lojt1l1|0]1]0}0
a7 | a6 | a5|a4|a3|a2 | al}al
(7|16 |15 |rd |3 |12l

« Chirc niing: 1énh ndy anh huéng dén co C va thuc hién vic
nhay nhu sau:

+ Néu noi dung cia A > ndi dung cta 6 nhd ¢é dia chi direct

thi bit C=0.
+ Néu noi dung ctia A < ndi dung clia & nhé cé dia chi direct
thi bitC=1.
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+ Néu ndi dung cua A khéc ..¢i dung & nhd ¢6 dia chi direct
thi 1énh s& nhay dén rel.

+ Néu ndi dung clia A bang néi dung cua & nhé co dia chi
direct thi ]am 1énh ké.
» Lénh gidm thanh ghi va nhay
* Ci phép: DJNZ Rn, rel (decrement and jump if not zero)

= % M3 lénh:
11101 (1!n2|nl|no0
7i6 543|211 |10

* Chiwe ning: Giam ndi dung thanh ghi Rn di 1 va nhay néu
Rn sau khi giam khéc 0.
> Lénh Nop
* Cuphap:
= M3 [énh:

NOP

0lojo|oj0|0|0]|O

* Chirc néing: N6i dung cua PC tang 1én 1 va tiép tuc thyc hién
1énh tiép theo.

» Nhém lénh xit Iy bit
Badng 4-5: Tém 18t cho nhém lénh logic:

CU MA CHU | COANH | CHUCNANG
PHAP | LENH KY HUONG
SO HEX
CLR C C3 1 Cé (Cye0
CLR bit C2 1 Khéng | (bit) 0
Byte 2
SETB C D3 1 C6 (C) 1
SETB bit D2 1 Khéng | (bit) « 1
Byte 2
CPLC B3 1 Cé C)e( )
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| CPL bit B2
Byte 2 (bit) « (bit)
ANL C,bit B2 Cé (C) « (C) AND
Bye2 ' (bit)
ANL BO Co
C./bit Byte 2 (C) «—(C) AND
(bit)
ORL C.bit 72 Co (C) « (C) OR (biv)
Byte 2
ORL A0 Co
C./bit Byte 2 (C) «~(C) OR (bir)
MOV A2 Cé (C) « (bit)
C,bit Byte 2
MOV 92 Co (bit) « (C)
bit,C Byte 2
% Giai thich cic lénh:
» Lénh x6a bit carry
= Cu phép: CLRC
» Lénh xéa bit
= Ci phép: CLR bit
» Lénh dit bit carry
= Cuphép: SETB C
» Lénh dat bit
= Ca phép: SETB bit
» Lénh bu bit carry
= Ci phép: CPLC
» Lénh b bit
« Cd phép: CPL bit
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> Lénh and bit carry voi bit

= Cq phap: ANL C, bit

* Mai Iénh:
11010t ojo|l0]1]|0
b7 b6 | b5 | b4 | b3 |[b2]|bl|b0

" Chic niing: Bit C and véi bit ¢6 dia chi dwoc xic dinh boi
byte thir hai, két qua chita & bit C.
» Légnh and bit carry véi bu bit
* Ci phap: ANL C, /bit
* Mi lénh:
Ifyoj1]1]010(0]0
b7 | b6 | b5 | b4 | b3 | b2 |bl|bo

* Chi¢ ning: Bit C and voi b bit ¢6 dia chi duge x4c dinh
bdi byte thir hai, két qua luu vio C.
» Lénh or bit carry véi bit
= Cd phép: ORL C, bit
= M4 [énh:
O 1|1 71f010(1[O
b7 b6 | b5 | b4 b3 |b2]bl|b0

* Chire niing: Bit C or véi bit ¢6 dia chi duoc x4c dinh boi
byte thir hai, két qua hwu vao C.
» Lénh or bit carry véi bu bit
* Cu phép: ORL C, /bit
» Mi [énh:
Lyoj110lo]j0flo]o
b7]b6 | b5| b4 b3 |b2]|bl| b0

» Chike ning: Bit C or v&i bu bit ¢6 dia chi duge x4c dinh boi
byte thir hai, két qua Tuu vio C.
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» Lénh di chuyén bit vao bit carry

= (i phap: . MOV C, bit

» Mai lénh:
1|10 1[0[0]0 170
b7 | b6 | b5 | b4 | b3 | b2 | bl | bO

* Chire néing: Bit ¢6 dia chi duge xéc dinh bdi byte thu hai
duoc chuyén vao bit C.
» Lénh di chuyén bit carry vio bit
» Caphép: MOV bit, C
» Mai Iénh:
10107100} 1]0
b7 {b6 | bS5 | b4 |b3|b2|bl}b0

* Chirc niing: Bit C duge chuyén vio bit ¢6 dia chi duge xéc
dinh bdi byte thir hai.

I, CAUHOI ON TAP - TRAC NGHIEM - BAI TAP
1. Céu héi 6n tip
Cau 56 4-1: Hay cho biét céc kiéu dinh dia chi cua vi didu khién AT89S52.
Cdu 58 4-2: Hay cho biét cdc nhém 1énh cua vi diéu khién AT89S52.
2. Céu héi mé rong
Céu sé 4-3: Hay dm hiu 1énh so sanh cdu triic CISC va RISC.,

Cau s 4-4: Hay tim cdu tric duomg 6ng 1énh.

3. Cau héi tric nghiém ,
Cau 4-1: Ki hiéu “Direct” trong tap 1énh AT89552 la:
(a) Dia chi tryc tiép cua & nhd RAM ngoai
(b) Dia chi truc tiép ciia & nho RAM ndi
(¢) Dit liéu 6 nh¢
(d) Pia chi tryc tiép ciia 6 nhé ROM ndi
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Cdu 4-2: Ki hiéu “@Ri” trong tap lénh AT89S52 la:
{a) Dia chi gidn tiép cua & nhd RAM ngoai
(b) Dia chi gidn tiép clia 6 nhé ROM ndi
(c) N6i dung cua thanth ghi Ri
(d) Dia chi gidn tiép cia 6 nhd RAM noi
Cin 4-3: Ki hiéu “@Ri” trong tap énh AT89552 chi dung cho céc thanh ghi:
(a)ROdénR7  (b) RO, R1 (c) RO dén RS (d) RO, R1,R2
Cau 4-4:  Ki hiéu “Rn” trong tap 1énh AT89S52 chi ding cho cdc thanh ghi:

(a) RO dénR7  (b) RO, R1 (c) RO dén R8 (d) RO, R, R2
Cédu 4-5:  Ki hiéu “#data” trong tdp 1énh AT89S852 twong trung cho:
(a) N&i dung 6 nhé ' (b) N&i dung thanh ghi
(c) Dt lidu (d) Pia chi
Cdu 4-6: Trong tap lénh AT89S52 thi 1énh nao nap dir li¢u vao thanh ghi A:
(a) MOV ARO (b) MOV A,30H
(c) MOV A #30H (d) MOV A,@RO
Cau 4-7:  Trong tap lénh AT89S52 thi lénh nio cit dir liéu vao bd nhé
ngan xép:
(a) XCH A, RO (b) POP QOH
(c) MOV SP.#20H (d) PUSH ACC
Céu 4-8: Trong tap 1énh AT89S52 thi 1énh nito 14y dit liéu 6ir bd nh¢ ngén xép:
(a) XCH A, RO (b) POP 00H
(c) MOV SP, #20H (d) PUSH ACC
Cdu 4-9: Trong tap 1énh AT89552 thi 1¢nh nao so sanh:
(a) DJNZ RO, REL (b) SIMP REL
(¢c) CINE A#DATA REL (d) JNC REL
Céau 4-10: Trong tdp lénh AT89S52 thi 1énh ndo giam vi nhay néu chua
béang 0:
(a) DINZ RO, REL (b) SIMP REL
(c) DEC RO, REL (d) INC REL
4. Bai tip
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Chuwong 5

VI BIEU KHIEN AT89S52:
NGON NGO LAP TRINH C

< GIGI THIEU
% CAC THANH PHAN CO BAN CUANGONNGU C

» CACKIEU DU LIEU CUA BIEN

» CACTOANTU

» CACLENHC COBAN

=  CAUTRUC CUA CHUCONG TRINH C
< TRINH BIEN DICH C51

=  PHAN MO RONG CUA TRINH BIEN DICH C51

=  KHAIBAO BIEN VA HANG SO

»  CAC BIT CHUC NANG PAC BIET

=  PINH NGHIA CAC BIEN

»  CONTRODULIEU

»  KHAIBAO MANG

«  KHAIBAO CHUGCNG TRINH CON PHUC VU NGAT
& CAUHO!I ON TAP ~ TRAC NGHIEM - BAI TAP

» CAUHOIONTAP

»  CAUHOIMORONG

»  CAUHOI TRAC NGHIEM

»  BAITAP
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1. GIOI THIEU

Ngon ngit 1dp trinh C la mét ngén ngit 1dp trinh duge sir dung phd
bién, 1& ngdn ngit tao ma hidu qua, cdc phan tir 1ap trinh c6 cdu tric, va mot
tap hop phong phi cic todn tir.

Ngbn ngir C mét ngdn ngit 14p trinh thuén tién va hiu qua, nhidu tng
dung ¢6 thé duoc gidi quyét d& dang hon va hidu qua hon bang ngdn ngit C
so vOi cac ngdn ngit chuyén biét khic.

O chuong nay gi6i thidu cac ngdn ngit 1ap trinh C cho cac loai vi didu
khién vi céc 1énh C co ban dé phuc vu 14p trinh cho cdc img dung. Do ¢6
nhiéu ho vi didu khién cia nhiéu héing khic nhau nén cic phan mém lap
trinh C cho vi diéu khién cling khic nhau, phan nay chi trinh bay nhitng kién
thire 14p trinh C chung va co ban nhét vi tly thude vio timg phan mém bién
dich ma cdc ban tim hiéu thém.

Sau khi két thic phin ndy s& gilp céc ban biét ciu trdc mot chuong
trinh, blet cac lénh C co ban d¢ lap trinh, blet khai bao cac kiéu dir liéu cho
céc bién, biét viét chuong trinh.

II. CAC THANH PHAN CO BAN CUA NGONNGU' C
1. Cic kiéu dir lidu ciia bién
Trong chuong trinh thudng khai béo bién d& luu dir liéu va x{r Iy dit
ligu, tuy thudc vao loai dit lleu ma ta phai chon loai dir liéu cho phu hgp.

Céc bién cita vi x1r Iy bao gom bit, byte, word va long word tuong ung voi
dir liéu 1 bit, 8 bit, 16 bit va 32 bit. C4c kiéu dir liéu co ban nhur sau:

Bdng 5-1: Cac kiéu dix liéu

TT| Kidudirligu | S6bit Gi6i han
b bit 1. |0=l '
2 | signed char 8 -128+127
3 | unsigned char 8 0+255
4 | signed int 16 -32768+32767
5 | unsigned int 16 0+65535
6 | signed long 32 -2147483648 to 2147483647
7 | unsigned long 32 0 to 4294967295
8 | float 32 +1.175494E-38 to +3.402823E+38
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G | pointer 24/16/8
10 | sbit 1
11 | sfr 8
12 § Sfrl6 16 0+65535

bit TT,

unsigned char dem;

sfr16 T2= 0xCC;

2. Céac toan tir

Vi du 5-1: Khai bdo cdc bién

/fkhai bao bién trang théi thudc kidu di li¢u bit.
//khai bo bién dém (DEM) thudc kiéu ki wr

khong déu 8 bit.

/fkhai bdo T2 13 hai thanh ghi T2L vi T2H nim
& hai & nhé c6 dia chi lien tiép la 0xCC va

0xCD.

Céc todn tir 13 thanh phén quan trong trong lgp trinh, dé 13p trinh thi

chiing ta can phai hiéu rd rang chitc nang cia cic loai todn tir.

Bédng 5-2: Cdc todn tw trong ngdn ngit C bao gom:

TT| Toan tir Chire néng Vidu
1 + Todn tir cdng
2 +=  |Toén tir cdng va gan. x+=y tuong duong v&i x=x+y
3 &= [Toén tir and va gan. x&=y tuong duong véi x=x&y
41 & |Toantirand
5 A= |Toan tir ex-or v gan. xA=y twong duong voi x=x"y
6 A Toén tir ex-or
71 = Toén tir or va gan. x|=y twong duong voi x=x|y.
8 | Todn tr or nhidu dai luong véi| Vi du or nhiéu bit trong 1 byte
nhau thanh 1. véi nhau
9 -- Giam
10 /= {Toén tir chia va gén. x/=y tuong duong voi x=x/y
11 / Toén tir chia
12| == |To4n tir bing diing dé so sanh
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13 > Toan ttr 16n hon
14 >=  |Toén t 16n hon hay bing
15 ++ |Tang
16 o Todn tiF truy xudt gidn tiép, di
triede con tré
17| = |Toan tir khéng bing
18| <<= |Toén tx dich tréi va gan X << = y twong duong vai
X=XLY
19 < Todn tr nhé hon
20 << |Toan tir dich trai
21 <= |Toan tir nho hon hay béng
22§ && |(Toantueand
23 ! Todan tir phu dinh (not)
24 I Toén tir or
25| %= |Toantirchialiysbduvagin [x % = y twong duong voi
x=x%y
26 % Todn tu module
27 *=  |Todn tir nhan va gén x * = y tuong duong voi
X=x*y
28 * Toan tir nhin
29 ~ Toan tirbu 1
30f >»= |Toén ti dich phai va gén X >> = y tuong duong voi
‘ X=XD>>Y
31 >>  {Todan tir dich phai
32 -> Todn tr con trd chu tric
33 -=  |Toan tir tror va gan X - = y tuong duong v x=x-y
34 - Todn tu true
35| sizeof |Xac dinh kich thudc theo byte
cua toén tir
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» Todn tir gén (=)
Dung dé gan mét gi4 tri nio d6 cho mét bién
Vidu5-2: A=5,  Génbién A bang 5
Vidu5-3: A=2+(B=5)

C6 chic ning gan bién B bing 5 rbi cong véi 2 va gin cho bién A, két
quaB=5vaA=T7.

> Todn tik s6 hoc (+, -, *, /, %)

Cé 5 toan tir de thuc hién céc phép todn cong, trir, nhin, chia va chia
13y phén du.

Vidu5-4: A=24, B=A%S5;
Gén A bing 24, B gdn sé du clia A chia cho 5, két qua B bang 4

Vidu 5-5: A=123;, X =A%10;/X=3
A= A/10; HA =12
Y = A%10; 1Y=2
Z=A/10; fZ=1

Vi du nay ¢6 chic nang tach timg con s6 don vi, chuc, tram gén cho
babién X, Y, Z.

Vidy 5-6: A=1234: X = A%I10;//X=4
A= A/10; - /A =123
Y = A%10; 1Y=3
A= A/10; A =12
Z = A%10; /1Z=2
V= A/10; /IV=1

Vi du ndy cé chirc nang tch timg con s& don vi, chuc, trdm, ngan gén
cho4 bién X, Y, Z, V.

> Todn ti gdn phitc hop (+=, -=, *=, /=, %=, >>=, <<=, &=, "5, |5)
) Tér}g quét cho toén tir gan phac hop: bién += gid_tri tuong duong véi
bién = bién + gid_tri.
Vidu 5-7: A+=5; twong duong voi A = A +3;
A =S5, twong duong A= A/ 5,
B *= X + 1; tuong duong B = B * (X+1);

103



CHUONG 5 GIAO TRINH VI XU LY

> Todn tir tidng va gidm (++, -=)

Tong quit cho todn tir gan phirc hop: bién += gia_tri twong duong véi
bién = bién + gid_tri.

Vidy 5-8: A=S; Gan A bing S
A++; tuong duong véi A = A +1 hay A+=1; két qua A bing 6
Vidu5-9: B=3; gan B bang 3
A=++B; kétqua Abing4, B bang 4
Vidy5-10: B=3;  gin B bing3
A=B++;  kétqua A bing B va bing 3, B tang 1én 1 bing 4

Su khdc nhau 12 “++” d4t truéc thi tinh truée rdi moéi gan, dit sau thi
gin trurde rdi méi tinh.

» Todn tir quan hé (==, I=, >, <, >=, <=)

Ciéc toan tir quan hé ding dé so sénh céc biéu thirc, két qua so s4nh la
ding hodc sai.

Céc toan tu trén tuong Ung la bing, khéc, 16n hon, nhd hon, 1on hon
hay bang, nhé hon hay béang.

Vidu5-11: if (X<100) X+=1;
Lénh trén kiém tra néu X cdn nho hon 100 thi ting X 1én 1.

> Todn tir logic cdc diéu kién (!, &&,||)
Céc toén tir trén twong duong 1a NOT, AND va OR.
Vidu 5-12:
'true s& cho két qua 1a false
((5==5) && (6>4)) and hai diéu kién lai v6i nhau va két qua 1 true.

» Todn tir xit Iy bit (&, |,*, ~, <<, >>)

Cic toan tir xir 1y bit vé&i bit, cic todn tu trén twong duong la AND,
OR, XOR, NOT, SHL (dich trai), SHR (dich phai).

Vidu 5-13:
A=0x77; //gin A=01110111B
B=0XC(C9: _h’gén B=1100 1001B
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X = A & B; // X bang A and vdi B, két qua X = 0100 0001B = 0X41
Y=A|B; /Y bing A orv6i B, kbt qua Y = 1111 1111B = OXFF
Z = A" B; // Z bang A xor véi B, két qua Z = 1011 1110B = 0XBE
W =~A; // W bang not A, két qua W = 1000 1000B = 0X88 ‘
Vidu 5-14:

A=0x01; //gan A =00000001B

A=(A <<l),. /idich A sang tr4i 1 bit, két qua A = 0000 0010B.
A=(A <<1);  //dich A sang tréi 1 bit, k&t qua A = 0000 0100B.
Khi dich tréi thi bit bén trdi méit, bit 0 thém vao bén phai.

Vidy 5-15:

A=0x81; //gan A = 1000 0001B

A= (A >>1);  //dich A sang phai 1 bit, két qua A = 0100 0000B.
Khi dich phai thi bit bén phai mAt, bit 0 thém vao bén trai,

Vidu 5-16:

A=0x00; //gén A = 0000 0000B

A= (A <<1)+0x01;  //dich A sang trdi 1 bit 1o cong véi 1, Kkét qua
A = 0000 0001B.

A= (A <<1) +0x01;  //dich A sang trdi 1 bit r&i cong véi 1, két qua
A = 0000 0011B. '

Khi dich trdi va cng v6i 1 thi cO chirc nang ddy s& 1 thém vao bén
phai, véi dir liéu 8 bit thi sau 8 14n s& l4p day 8 bit 1.

Vidy 5-17:
A=0x00; //gén A = 0000 0000B

A= (A >>1) +0x80;  //dich A sang phai I bit rdi cong véi 1000
0000, két qua A = 1000 0000B.

A= (A >>1) +0x80;  //dich A sang phai 1 bit 1&i cong véi 1000
0000, két qua A = 1100 0000B.

Khi dich phai va cdng véi 0x80 thi cd chuc ndng day sd 1 thém vao
bén trai, v&i dir 1iéu 8 bit thi sau 8 1an s& lap diy 8 bit 1.

Vidu 5-18:
unsignedchar X, Y; /X, Yla bién 8 bit
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unsigned int A; //Ala bién 16 bit

A=0x1234;
X=A, //gén X=0X34 Ia gin byte thap
Y=A>>8; /ldich A sang phai 8 bit 1o gan Y, két qua Y=0X12

cd nghia la gan byte cao.

» Todn tik 18y kich thuwéc chubi theo bye ()
Vidu 5-19:

A =sizeof (charac);  két qua la A s& chtra 50 byte cha chudi charac

3. Cac Iénh C co ban
Thanh pl}f;‘m quan trong thir ba trong ldp trinh C 1a céc [&nh ctia ngbn
nglt C, phan tiép theo s& khao sét cdc 1énh co ban.
# Lénh if va else:
Chirc nang: kiém tra didu kién néu thoa thi lam.
Cit phdp:  if (didu_kién)
{ Lénh al;
Lénh a2;

else
{ Lénh bl;
Lénh b2;

Vidu 5-20:
if (x==50)
x=1;
else

X=x+1;
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# Lénh lgp while:
Chire nang: 1dp lai mét thao tac vai mot sb 1an nhét dinh hodc khi con
thoa mét diéu kién nao d6.
Ci phdp: while (digu_kién)
{ Lénh 1;
Lénh 2;

Vidy 5-21:
while (x > 0)
{(x=x-1;}
» Lénh ldp do while:

Chirc nang: 1dm cac 1énh trong du ngodc va thoat néu diéu kién theo
sau 1énh while khong dung.

Cit phdp: do
{ Lénh 1;
Lénh 2;

}
while (diéu_kién)
Vidu 5-22:
do
{x=x+10;}
while (x < 100)

Thuc hién 1énh x biing x cong véi 10, 1am cho dén khi x bang hay
Iém hon 100.

» Lénh ldp for:
Chirc ning; 1am céc 1énh trong ddu ngodc mot s6 lan nhat dinh.

Cit phap: for (gié_triﬁbét_dﬁu; didu_kién_két_thic: tang_gid_tri )
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{ Lénh 1;
Lénh 2;
}
Vidu 5-23:
for (int n = 0; n <100; n++)
{x=x+10;}

Vong lap thyc hién v6i bién n bang 0 cho dén khi n bang 100 thi ngimg.
» Lénh ré nhdnh break:

_ Chite ndng: Lénh nay diing dé thost khoi vong lap dix cho didu kign dé
két thic chua théa man.

> Lénh continue:

Chirc néng: Lénh ndy dung dé két thic phén con lai ciia vong lap dé
lam lan 1&p tiép theo. :

» Lénh ré nhdnh goto:
Chirc néng: Lénh nay diing dé nhay dén nhén trong chuong trinh.
» Lénh switch case: '
Chirc ning: thuc hién mdt cdng viée thy thude vao ham.
Cé phdp: switch (cmd)
{

Case constantl: Lénh al;
Lénh aZ;

Break;

Case cdnstantZ: Lénh bl;
Lénh b2;

Break;

.108



GIAQ TRINH VI XU LY

CHUONG 5

Default: Lénh cl;
Lénh c2;
Break;
}
Vidu 5-24:
switch {cmd)
{ |
Case 0: printf(*cmd 0);
Break;
Case 1: printf(“cmd 17);
Break;
Default:  printf(“bad cmd ),
Break;

}
111, TRINH BIEN DICH C51

Trinh bién dich C51 dung dé bién dich tap tin méa nguon C cho hg vi
didu 8051, dé 1ap trinh C chung ta c¢6 thé sir dung phan mém bién dich Keil-
C (trong Keil-C sir dung C51 dé bién dich), cich cai dgt, 18p trinh, bién dich
va st dung ban c6 thé tham khao & tai liéu thyc hanh vi diéu khién.

Véi nhing kJen thitc co ban da trinh bay thi ban c6 thé 14p trinh duge
cho vi diéu khién, tuy nhién do mbi vi dleu khién khac nhau nén ta can phai
tim hiéu thém céc tinh ning khic nhu phén trinh bay tiép theo.

1. Phiin mé r§ng cia trinh bién dich C51

Trinh bién dich C51 cung cip mot sb phan mé rdng cho ngdn nglt C
chuén ANSL Cac phan md rong nay cung cap hd tro truc tlep cho cdc thanh
phin cha kién tric vi didu khién 8051 bao gom:
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e Cic viing nh¢ ctia vi diéu khién 8051
e Céc kiéu md hinh bd nhé
e Cic chi dén loai b nhé
e Céc chi dan loai bién dit liéu bd nho
e (Cic bién thude dif liu bit va dir lidu cho phép truy xuat bit
e (ac thanh ghi déc biét
e Contro
e (Cac thudce tinh ham
» Tirkhéa:

D& tranh 15i phat sinh trong 14p trinh nén phin mém C51 cung clp cic
tir khéa nhir sau:

_at idata sfr
alien interrupt | sfrlé
bdata large small
bit pdata _task
code _priority_ | using
compact | reentrant | xdata
data sbit

» Bp nhé chuong trinh ROM:

B0 nhé nay chi ding dé lwu chuo*ng trinh, khdng ¢6 chie nang luu dir
liéu, ngoai trir cac hang s6 thi cho phép lwu bang cic khai bdo sau trong
chuong trinh:

unsigned char code constant_t = (x03;
unsigned char code array_1[3]={'l’, 2", "3 };
» B nho chuwong trinh SMALL:

B6 nhé nay c6 kich thudc khoang 2kbyte, diing ¢é khi bién dich thi
cac lénh CALL va lénh JMP s€ dugce dich thanh 1énh ACALL va AJMP dé
¢ byte mi Iénh it hom va chay nhanh hon.
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> Bg nho chuong trinh COMPACT:

B6 nh¢ nay c6 kich thude khoang 64kbyte, ding dé khi bién dich thi
lénh CALL sé& dwgc dich thanh lénh LCALL, con 1énh JMP thi van 1
AJMP.

» B nhd chirong trinh LARGE:

Bo nh¢ nay ¢6 kich thuéce khoang 64kbyte, ding dé khi bién dich thi
cic 1énh CALL va 1énh JMP s& dugc dich thanh 1¢nh LCALL va LIMP dé
cho phép goi va nhdy xa hon.

> B@ nho div liéu RAM SMALL:

B nh naty nim trong vi diéu khién nén truy xudt nhanh nhat. Tét ca
cac bién déu luu trong bd nhd dit lidy, tuy nhién by nhd ndy c6 dung
lugng gi¢i han, chi ¢6 256 byte bao gdm ludn bank thanh ghi va ving
nhé ngan xép.

~ Trong 256 byte thi 128 byte dau tién la cho phép truy Xudt tryc tié};,
kicu ndy c6 t€n 1a DATA, 128 byte cao con lai thi chi cho phép truy xudt
gi4n tiép, kiéu nay cé tén 1a IDATA

> Bp nho divliu RAM COMPACT:

B§ nhé nay la l?cf) nhd dit liéu ngoai, kiéu bd nhé ndy chi cgﬁ 256 byte
diing port0 dé giao tiép. Kiéu ndy c6 tén la PDATA. Khi truy xuat thi dung
hai thanh ghi 1a RO va R1 dé huu dia chi. : .

> B¢ nhé divlidu RAM LARGE:

BO nhé niy 12 bd nh dir liéu ngoai, kiéu bo nhd nay chi c6 ding
lugng 2'® byte dung port0 va port2 dé giao tiép. Kiéu ndy ciing c6 tén Ia
XDATA. Khi truy xuét thi ding thanh ghi DPTR d¢ luu dja chi 16 bit. -

2. Khai béo bién va hing sb

Vi du 5-25: Khai bdo cdc hang trong bd nhé chiwong trinh

unsigned char code ~ dem = 0x03;

unsigned char code ma_ascii{10] = { 07,1, 2, 34, e, T
1.8)) ig!};

Vi du 5-26: Khai bdo bién trong by nhd dit ligu RAM bén ngodi

#pragma SMALL

unsigned char xdata speed ;
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signed char xdata big_array[200];
Vi du 5-27: Khai bdo bién va khoi gdn gid tri cho bién

unsigned int speed = 3;

3. Cac BIT chire niing dic biét

Trong vi diéu khlen ¢6 viing nhé cho phép truy xuét timg bit va cho
phép truy xudt triyc tlep va vung nhé nay cd tén 1a BDATA.

Vi du 5-28: Khai bdo cdc bién byte va bit

char bdata test //khai bao bién test 1a ki tr byte thugc ving dit liéu
cho phép truy xuat bit.

sbit sign = testA7;//khai béo bién sign 12 bit thir 7 cta bién test.
sfr Pl =0x90; //gén P1 14 6 nh& ¢6 dia chi 0x90.

4. Pinh nghia cdc bién
Vi du 5-29: dinh nghia céc bién

_ #define HANG PO ; /I dinb ngha bién HANG Ia port0 ca vi
diu khién AT89xx

sbit HANG_0  HANG"0; // dinh nghia bit HANG_0 12 bit thix 0
ctia vi didu khién AT89xx
5. Con tré dir ligu

Con trd dit lidu trong ngdn nglr C chinh la kiéu truy xuft gidn tiép
ding thanh ghi, dia chi cia & nhé can truy xudt hiru trong thanh ghi.

Vi dy 5-30: khai bdo con tré, gdn dia chi con tré va lueu dir lidu:
unsigned char *pointerQ ;  //khai bdo con trd

pointer} = mem_address;  //gin dia chi bit ddu coa vang nhd cho
con tro '

*pointer) = 0xFF; /lau gid tri OXFF vao & nhé c¢6 dia chi
luu trong con trod.

Déi vdi viing nhé ngogi thi xem vi du sau
Vidy 5-31: khai bdo con tro, gdn dia chi con 1ré va luu dit lidu:

unsigned char *asb_pointer ; //khai bao con tro
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asb_pointer = (char*) 0X8000 //gan dia chi bit diu ctia viing nhd
132 0x8000 cho con tro

* asb_pointer = OxFF; //lwu gia tri OxFF vao 6 nhd ¢d dia
chi luu trong con ré. -'

* asb_pointer++; //téng dia chi con trd dén & nho ké

6. Khai bdo mang
Vidy 5-32: khai bdo mang:

unsigned char ma7doan(]
{0XC0,0XF9,0xA4,0XB0,0X99,0X92,0X82, 0XF8,0X80,0X90} ;

char chuoi_hien_thi = { “HELLO ! "} ;

I

7. Khai bao chireng trinh con phuc vu ngit
Vi du 5-33: khai bdo chuong trinh con phuc vu ngdt
TimerQ_int() interrupt 1 using 2
-
}

Khai bao tén chuong trinh con phue vu ngit va sir dung ngdt thir nhét
diing v&i ngat cia timerQ va ding bank thanh ghi thtr hai cho chuong trinh
con phuc vu ngat,

8. Ciu tric cia chwong trinh C

Tét ca cac chuong trinh viét bang ngon ngir C bao gdm céc chi dén,
céc khai bdo bién, cdc dinh nghia bién, céc bidu thirc, cdc 1énh vi ham.

Chuong trinh C don gian nhu sau

/* my first C program*/
#include <AT89X52.h>

unsigned char MA7D[10] =
{0XC0,0XF9,0xA4,0XB0,0X99,0X92,0X82, 0XF8,0X80,0X90};

int GIAY,CHUC,DONVI;
void DELAY_TIMERO(
{ int BDN;
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TRO = 1;
for (BDN = 0; BDN<20;:BDN++)
{ do {}

while(TF0==0);
TFO = 0;THO = 0X3C;TL0 = 0XBO0;
}
TRO = 0;
}
void MAIN ()
{
TMOD =TO_MO_; THO=0X3C: TLO=0XBO0;
while(1)
{
for (GIAY =0; GIAY <60; GIAY ++)
{ CHUC =GIAY /10; DONVI = GIAY %10;
PO = MATD[DONVI]; P1 =MA7D[CHUC];
DELAY_TIMER(();

* my first C program™*/” 1a chd thich cho chwong trinh ndm trong
cap dau “/* ... */” hodc nim sau “//’.

Lénh “#include < AT89X52.h > ¢6 chirc ning bao cho trinh bién
dich bi€t chuong trinh ding céc thanh phin cia vi diéu khién cé trong file
“AT89X52.h”,

Tiép theo 1 khai bso bién toan cuc, chuong trinh con va cic lénh ctia
chuong trinh con nam trong déu {}.

“void main ()" cho biét bét dau chuong trinh chinh va céc lénh tiép
theo cua chuong trinh chinh ndm trong cép dau {}.
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9. C4c thanh phén ciia chwong trinh C
» Chi din tién xiv Iy
C6 2 chi din 1a #define va #include.

Chi din #define ¢6 chiic ning thay thé mdt doan chudi bang mot chi
dinh déc biét nao dé.

Chi dn # include ¢6 chirc ning chén viio mét doan I1énh tir mét file
khédc vao trong chuong trinh.

Vidu 5-34:

#define portled P1;

#include <AT89X52.H>;

Chi din thir nhit ¢6 chitc ning dinh nghia bién portled c6 gid tri 14 portl

~ Chi din thit hai ¢6 chic nang khai bdo chuong trinh thu vién cia vi
di¢u khién AT89X52.H

» Khai bdao

Khai bio bién bao gom tén va thudc tinh, khai bdo hiam, khai bdo
hdng. Khai bdo bién toan cuc nam bén ngoai ham, khai bio bien cuc bo thi
ndm bén trong ham.

> Pinh nghia gid tri cho bién
Dung dé thiée 14p gid tri cho mQt bién hoac mét ham.
> Biéu thirc
LA sy két hop cia todn tir va téc t dé cho ra mot két qua duy nhét.
» Ham
Mot ham bao gém céc khai bo bién, dinh nghia gia tr1, cac biéu thuc

va céc 1énh dé thuc hién mot chie ning ddc biét nao d6.

10. File thu vién cho hg AT89X52

Khi diing phin mém Keil 14p trinh cho vi diéu khién AT89S52 thi
phai khai bao thw vién <AT89X52.h>. Trong file nay dd dinh nghia tén cic
thanh phan ciia vi didu khién ho AT89X52, ndi dung cua file nhu sau:

/%
AT89X52.H
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Header file for the low voltage Flash Atmel AT89C52 and AT89LV52,
Copyright (c) 1988-2002 Ketl Elektronik GmbH and Keil Software, Inc.

All rights reserved.
*/

#ifndef __AT89XS52 H__
#define _ AT89XS52_H__
[*
Byte Registers

*/
sfr PO = 0x80;
sfr SP = Ox81;
sfr DPL = 0x82;

sfr DPH = 0x83;
sfr PCON = 0x87;
sfr TCON = 0x88;
sfr TMOD = 0x89;
sfr TLO = Ox8A,;
sfr TL1 = 0x8B;
sfr THO = 0x8C;
sfr THI1 = 0x8D;
sfr P1 = 0x90;
sfr SCON = 0x98;
sfr SBUF = 0x99;
sfr P2 = OxAO;
sfr IE = OxAS;
sfr P3 = 0xBO;
sfr P = 0xB8;
sfr T2CON = 0xC8;
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sfr T2MOD = 0xC9;
sfr RCAP2L = 0xCA;
sfr RCAP2ZH = 0xCB;
sfr TL2 = 0xCC;
sfr TH2 = . 0xCD;
sfr PSW = 0xDO;
sfr ACC = OxE0;
sfr ' B = 0xFO,
!' *
PO Bit Registers

*/
shit PO O = 0x80;
shit PO_1 = 0x81;
sbit PO_2 = 0x82;
sbit PO_3 = 0x83;
sbit PO_4 = 0x84;
sbit PO_5 = 0x85;
shit P0_6 = © 0x86;
sbit PO_7 = 0x87;
‘,-‘ *
PCON Bit Values

*/
#define IDL_ 0x01
fdefine STOP_ 0x02
#define PD_ 0x02 /* Alternate definition */
#define GF0_ 0x04
#define GFI1_ 0x08
#define SMOD_ 0x80

117



CHUWONG 5 GIAO TRINH Vi X LY

/* _—
TCON Bit Registers
___________ - N}
sbit ITO = 0x88;
sbit IEO = 0x89;
shit "IT1 = 0x8A;
sbit IE1 = 0x8B;
sbit TRO = 0x8C;
sbit TFO = 0x8D;
sbit TR1 = Ox8E;
shit TF1 = 0x8F;
J£ - -
TMOD Bit Values

- . *,f
#define TO_MO_ 0x01
#define TO M1_ 0x02
#define TO_CT_ 0x04

#define TO_GATE_ 0x08
#define T1_MO_ 0x10
#define T1_MI1_ 0x20
#define T1 CT_ 0x40
#define T1_GATE_ 0x80

#define T1I_MASK_ OxF0
#define TO_MASK_ OxOF

P1 Bit Registers
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____________________ %/
shit P1L.O = 0x90;
shit P1_1 = 0x91;
sbit Pi_2 = 0x92;
sbit P1_3 = x93
sbit Pi_4 = 0x04
sbit P1_5 =  0x95:
sbit Pl1_6 = 0x96;
sbit Pl1_7 = 0x97;
shit T2 = 0x90; /* External input to Timer/Counter 2, clock out */

shit T2EX = 0x91; /* Timer/Counter 2 capture/reload trigger & dir ctl */
* -
SCON Bit Registers

K/
sbit RI = (0x98;
shit TI = 0x99;
sbit RBS8 = 0x9A;
shit TBS = 0x9B;
sbit  REN = 0x9C;
sbit SM2 = 0x9D;
sbit SM1 = 0x9E;
sbit ‘SMO = 0x9F;

’i’*
P2 Bit Registers

*f
sbit P2_0 = 0xAO0;
shit P2_1 = OxAl,
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sbit P2_2 = 0xA2;
shit P23 = 0xA3;
sbit P2_4 = OxA4;
sbit P2_5 = OxAS;
sbit P2_6 = OxA6;
shit P2_7 = 0xA7,;
/% e
IE Bit Registers

____________________ #f
shit EX0 = 0xA8; /* |=Enable External interrupt O */
sbit ETO = 0xA9, /* 1=Enable Timer 0 interrupt */
sbit EX1 = OXAA; /* 1=Enable External interrupt 1 */
shit ET1 = | OxAB; /* 1=Enable Timer 1 interrupt */
sbit ES = 0xAC; /* 1=Enable Serial port interrupt */
sbit ET2 = 0xAD; /* 1=Enable Timer 2 iﬁterrupt ®/
sbit EA = OxAF; /* 0=Disable all interrupts */
,{*
P3 Bit Registers (Mnemonics & Ports)

K/

shit P3 0 = 0xB0O;
sbit P3_1 = 0xB1;
shit P3_2 = 0xB2;
sbit P3_3 = 0xB3;
sbit P3 4 = 0xB4;
sbit P3_5 = 0xB5;
sbit P3_6 = 0xBo;
shit P3_7 = 0xB7:
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sbit RXD = 0xBO; /* Serial data input */
sbit TXD = 0xB1; /* Serial data output */
shit INTO = 0xB2; /* External interrupt 0 */ -
sbit  INTI1 = 0xB3; /* External interrupt 1 */
sbit TO = 0xB4; /* Timer 0 external input */
sbit Tl = 0xB5; /* Timer 1 external input */
sbit WR = 0xB6; /* External data memory write strobe
*/
sbit RD = 0xB7, /* External data memory read strobe
*/
R -
IP Bit Registers
*f
sbit PX0 = 0xB8&;
shit PTO = 0xB9Y,
shit PX1 _ 0xBA;
shit PT1 = 0xBB;
shit PS = 0xBC;
sbit PT2 = 0xBD;
i“*
T2CON Bit Registers
*f
sbit CP_RL2 = 0xC8; /* 0=Reload, 1=Capture select */
sbit C. T2 = 0xC9; /* 0=Timer, 1=Counter */
sbit TR2 = 0xCA: /* 0=Stop timer, I=Start timer */
sbit EXEN2 = 0xCB; /* Timer 2 external enable */
sbit TCLK = 0xCC; /* 0=Serial clock uses Timer 1

overflow, 1=Timer 2 */
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sbit RCLK = 0xCD: /* 0=Serial clock uses Timer 1
overflow, 1=Timer 2 */

sbit EXF2 = 0xCE; /* Timer 2 external flag */

sbit TF2 = 0xCF; /* Timer 2 overflow flag */

/*

T2MOD Bit Values

]

#define DCEN_ 0x01 /* 1=Timer 2 can be configured as up/down counter
*/

#define T20E_ 0x02 /* Timer 2 output enable */
A e
PSW Bit Registers

*/
sbit P = 0xDO:
sbit F1 = 0xDtl;
shit oV = 0xD2;
sbit RSO = 0xD3,
sbit RS1 = 0xD4;
sbit FO = 0xD5;
sbit AC = 0xD6;
shit CY = OxD7:
‘{* _—
Interrupt Vectors:
Interrupt Address = (Number * 8) + 3
- k]

#define IEO_VECTOR  0/* 0x03 External Interrupt 0 */
#define TFO_VECTOR 1 /*0x0B Timer 0 */
#define IEI_VECTOR  2/* 0x13 External Interrupt 1 */
#define TF1_VECTOR 3 /* OxIB Timer 1 ¥/
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#define SIO_VECTOR 4 /* 0x23 Sertal port */

#define TF2_VECTOR  5/* 0x2B Timer 2 */

#define EX2_VECTOR 5 /* 0x2B External Interrupt 2 */
#endif |

IV. CAU HOI ON TAP - TRAC NGHIEM - BAI TAP
1. Cau héi 6n tip

Cén 56 5-1: Hiy cho biét cdc kiu b nhé trong 1ap trinh C ciia vi diéu
khién AT89S552,

Cén 56 5-2:  Hay cho biét loai dir liéu trong ngén ngir 1ap trinh C cho vi
dicu khién.
Cdu s6 5-3: Hay cho biét céc todn tit trong trong ngdn ngit 14p trinh C.
2. Cau héi mé rong

Cén s6 5-4:  Hay tim hiéu céc kiéu bd nhé trong ngdn ngit 1ap trinh C cla
vi dieu ATMEGA128.

Céu s4 5-5:  Hiy tim winh bién dich Mikro-C.

3. Cau héi tric nghiém
Céu 5-1:  Kidu dit lidu “signed char” 12 kiéu:

(a) 8 bit (b) 16 bit
(c) 24 bit (d) 32 bit
Cdu §-2: Gidi han cua kiéu dir liéu “signed char” li:
(a) Tir O dén 255 (b) Tir O dén 65535
(c) Tir -256 dén 255 (d) Tir-128 dén 127
Cén 5-3:  Kiéu dit liéu “unsigned char” a kiéu:
(a) 8 bit (b) 16 bit
(c) 24 bit (d) 32 bit
Céu 5-4:  Gidi han coa kicu dir liéu “unsigned char” 1a:
(a) Tir O dén 255 (b) Tir 0 dén 65535
(c) Tir -256 dén 255 (d) Tur -128 dén 127
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Céu 5-5:  Kiéu dit lidu “unsigned int” 1a kiéu:

(a) 8 bit (b) 16 bit
(c) 24 bit (d) 32 bit
Cau 5-6:  Gisi han cia kidu dir ligu “unsigned int” a:
(a) Tir O dén 255 (b) Tir 0 ¢én 65535
(c) T -256 dén 255 (d) Tir -128 dén 127
Céu 5-7:  Toan tir ndo 1a todn tir gan:
(a) “=" (b) “%”
© (d) “&"
Ciu 5-8:  Todn tir ndo Ia chia 14y sb du:
(a) “=" (b) “%”
ONM (d) “&”
Céu 5-9: Toén ti ndo 12 chia liy két qua nguyén:
(@) “=" (b) “%”
() ,_ (d) “&”
Céu 5-10: Toan tir nao 1a so sédnh xem c6 bang hay khong:
(a) “=" (b) “1="
(c) ==" (d) “<=”
Céu 5-11: Toén tir nio 12 so sénh khong bang:
(a) “=" (b) “I1="
(c) "==" (d) “<="
Céu 5-12: Toén tir n2o 1a so sanh nho hon hoic bang:
(a) “>=" (b) “1="
(c) “==" (d) “<="
Céu 5-13: Toan tirnao 1a AND 2 diéu kién véi nhau:
(a) “1” (b) “&&"
(©) “&" (d) "
Cédu 5-14: Kiéu dit lidu nao 1a 32 bit:
(a) int ' (b) unsigned long
(c) unsigned int (d) signed int
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Cdu 5-15: Toan tir ndo 12 OR 2 diéu kién véi nhau:

(a) “1” (b) “&&”
(©) “&” @
Céu 5-16: Toén tir nao 1a phu dinh dir lidu:
(a)*t” (b) “~"
(c) “&” (dy "
Cédu 5-17: Toén tir nao la phu dinh diéu kién:
(a) “1” {(b) “&&”
(c) “&” ' (@ “I”
Céu 5-18: Todn tir ndo 1a AND 2 dit lidu:
(a) “>>" o (b) "
(c) "&” () "
Cdu 5-19: Todan tlr ndo 1a dich tréi dit ligu:
(a) “<<” (b} ““~"
{c) “&” (d) “>»"
Céu 5-20: Todn tir 1ay kich thude theo byte:
(a) “size” (b) “sizeof”
(c) “sizeoff” (d) “sizeon”
Cdu 5-21: Vong lap while (didu_kién) s& lam khi didu kién:
(a) Lén hon 1 (b} Nhé hon 1
(c) Sai (d) Bang
Céu 5-22: Vong lip for(i=1;i<10;i++) s€ thuc hién céc 1énh trong vong lap:
(a) 10 lan (b) 100 lan
()9 1an (d) 99 1én

Céu 5-23: Chi din “#define” ¢6 chirc nang:
(a) Chén mdt doan 1énh tir mét file khic vao
(b) Khai bio thu vién cia vi diéu khién
(¢) Pinh nghia mét doan chudi
(d) Khai bao thu vién cua C
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Céu 5-24: Chi dan “#include” ¢6 chirc nang:

(a) Cheén mdt doan 1&nh tir mét file khic vao
(b) Khai bdo thu vién ciia vi didu khién

{c) Khai bdo thu vién

(d) T4t ca déu ding

4. Bai tip
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+
L4

Chuwong 6

VI BPIEU KHIEN AT89S52: PORT XUAT NHAP

GIGI THIEU
CHU'C NANG CAC PORT CUA VI PIEU KHIEN
PORT CUA VI PIEU KHIEN ATMEL AT89852

DINH CAU HINH CHO PORT

LAP TRINH TRUY XUAT PORT DUNG NGON NGU
ASSEMBLY

LAP TRINH TRUY XUAT PORT DUNG NGON NGU' KEIL-C

CAC UNG DUNG PORT CUA VI PIEU KHIEN AT89S52

UNG DUNG AT89552 BPIEU KHIEN LED DON

UUNG DUNG AT89S52 PIEU KHIEN LED 7 BOAN TRUC TIEP
NG DUNG AT89552 DIEU KHIEN LED 7 POAN QUET
GIAO TIEP VDK AT89552 VOI NUT NHAN, BAN PHIM

GIAO TIEP VI PIEU KHIEN AT89S52 VOI LCD

GIGI THIEU LCD

SO PO CHAN CUA LCD

SO PO MACH GIAO TIEP VI DIEU KHIEN VOI LCD
CAC LENH PIEU KHIEN LCD

DIA CHI CUA TUNG K{ TU TREN LCD

CAC CHUONG TRINH HIEN THI TREN LCD

& CAUHOI ON TAP - TRAC NGHIEM - BAI TAP

CAU HOI ON TAP

CAU HOI MO RONG
CAU HOI TRAC NGHIEM
BAI TAP
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1. GIGI THIEU

O chwong nay khéo sdt céc port xuét nhép cua cac vi diéu khién, cic
lénh &€ dinh cau hinh cho port va cdc 1€nh xuét nhép dir li¢u cho port, ing
dung céc port d& diéu khién led dom, led 7 doan, LCD, niit nhin, ban phim
ma trin.

Sau khi k&t thic chuong nay thi ngudi doc c6 thé six dung dugce céc
port dé diéu khién.

II. CHUC NANG CAC PORT CUA VI DIEU KHIEN

Vi didu khlen ¢6 cac port dé xudt nhap dir liéu giao tlep véi cac déi
tuong didu khién, Tin hiéu diéu khlen ir CPU géi ra port dé diéu khién,
dong thoi 6 céc port nhan dit lidu vé dé xur Iy. Trong mét hé théng ludn ¢6
céc tin hidu vao ra vi nhu hé thdng didu khién robot nhur hinh sau:

Temporary Data
{RAM memory )

Oscillator, timers, counters...;

Hinh 6-1: So d6 két néi port véi déi twong didu khién.
Cac port chi tao ra cdc muc logic tuong thich véi chuan TTL, néu
~ diéu khién cdc dbi tuong cong sudt 16n thi phdi thém mach giao tlep
III. PORT CUA VI DPIEU KHIEN ATMEL AT89S52
1. Pinh céu hinh cho port

Vi diéu khién AT89S52 c6 4 port 0, 1, 2 va 3, cdc port khi reset thi
ngd ra bang 1, dong ra vio ciia cac port rit nhé: port 1, 2, 3 khi & mirc thép
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thi nhdn dong vao khoang 1,6mA, port 0 thi 3,2mA, khi & muc cao thi dong
ra khoang 60uA.

Do dong cap nho nén khi sir dung cdc port phai ding di¢n tr¢ kéo 1én
va ding IC dém dé mé rong kha ning cap dong.

Cac port cua vi diéu khién AT89S52 cé thé dleu khién vio ra tiy v,
khong cén dinh cau hinh, khi 1am ngd vao thi nén xuit dit liéu FFh ra port
trrée khi tién hanh doc dir ligu vao.

2. Lap trinh truy xuit port diing ngén ngir Assembly
> Lénh truy xuit port 8 bit:

Céc port khi truy xuat dung dia chi triuc tiép nén cac 1énh xi Iy dung
kiéu dinh dia chi trizc tiép déu c6 thé goi dit lidu ra port hodc doc dit lidu vé
tir port.

Vidu 6-1: Lénh MOV PO, #0FH c¢6 chitc nang goi dit liéu 8bit OFh
ra portQ.

Vidu6-2: Lénh MOV P1, A c¢6 chirc ning gdi dit liéu trong thanh
ghi A ra portl.

Vidu 6-3: Lénh MOV RI, P2 ¢6 chie nang doc dir liéu tr port2 vio
thanh ghi R1.

» Lénh truy xuit bit cia port:
Céc port khi truy xudt timg bit dung cac 1énh xir 1y bit.
Vidu 6-4: Lénh SETB P1.2 c6 chirc niang lam bit P1.2 1&n muc 1.
Vidu6-5:Lénh MOV C, P2.0 c6 chirc ndng doc dit ligu tir P2.0 vio cor C.

3. Lap trinh truy xuit port dung ngon ngir Keil-C

> Lénh truy xuat port 8 bit: Ngon ngir 14p trinh Keil-C cho phép
truy xuit port rét don gian:

Vidu 6-6: 1.énh P1 = 0x0F; c6 chuc néng goi dit liéu OFh ra portl

Vidu 6-7: Lénh X = P2; ¢6 chirc ning doc dit liéu port2 gan cho bién X.
> Lénh truy xuit bit ciia port:

Vidu 6-8: Lénh P1_0 =0; 1am bit thir O cfia port] bing 0

Vidu 6-9: Lénh P2_2 =1, lam bit thir 2 ctta port2 bﬁng 1.
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IV. CAC UNG DUNG PORT CUA VI BIEU KHIEN AT89S52
1. Ung dung AT89552 didu khién led don
Bai 6-1: Dung port 0 ciia AT89S52 diéu khién 8 led don séng tat.
» So db mach:

ic1 ATRISE2 ) £2
R FoO_ADD |2 A B
—] PLATIEN)  FDI_ADY —f.}g rm B
: 2 pi2 PO.2_ADZ Hae .
0 =4 ma Poa_ADd (22 A4 BA
3] -2 pis PO4_ADE |23 B R
2 pismos  posTaps [Eb I ws  Bs
c1 - Piemiso  Pog o 3 e L
B B 21 iy sexk  PO7_AD? ' a5 B
K oM 20| e -
8 an )
5 ST . ALEPROE ﬁ gm
1ak 28 pagxn 9
r1 2] moamo P2.0M8 it GND 74245
121 e3mm P2 A f22
L paamm P22 A0 -§-}
GND 2 pamo P2aan L
L et Pra a2 2
13- rasim P25_AIS _;?-
i -~ P3.1AD FIB_AM =
P27 Al R §
I:III—]-L ATALY
MHZ
XTALZ

Hinh 6-2: So dé két ndi portO diéu khién ted dom qua IC dém.

Mach diing port0 két ndi voi IC dém 74245 dé tang kha nang cép
dong diéu khi€n led. Muc logic 0 lam led tat, muc logic 1 lam led sang.
Dién trd thanh RN treo port0 1én ngudn Vee ¢é gid tri 4,7kQ, dign tré han
dong cho led 12 3300.

> Luwn db:

( BEGIN )
SANG 8 LED, DELAY

Y

TAT 8 LED, DELAY

J

Hinh. 6-3: Luru d6 diéu khién led don chop tir.
» Chuwong trinh viét bing hgp ngit:

ORG . 0000H
LB: MOV P0O,#00H
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CALL DELAY
MOV PO#0FFH
CALL DELAY

JMP LB
SINCLUDE(TV_DELAY .ASM)
END

»

%+ (idi thich chwong trinh hgp ngir:
» Chuwong trinh chinh:

“ORG 0000H” la chi din khai béo dia chi bat dau cua chuong trinh,
khi reset vi di€u khién thi dia chi cua thanh ghi PC bang 0000H nén s& thuc
hién chuong trinh bét dau tai dia chi nay.

“LB: MOV PO,#OOH” gém nhan dé nhay dén c6 tén 11 LB va lénh nap
dir liéu 00 cho port0 lam tat 8 led.

“CALL DELAY" 12 1¢nh goi chuong trinh con delay dé cho ching ta
nhin thay led tat.

“MOV PO,#0FFH” 14 1énh nap dit liéu FF cho port0 1am sang 8 led.

“CALL DELAY” I Iénh goi chuong trinh con delay dé cho chiing ta
nhin thay led sang.

“JMPLB” 12 1énh nhay vé nhin LB dé 1am lai tir dau.
» Chwong trinh con delay:

“$INCLUDE (TVW_DELAYJ}SI‘\“/I)” 14 chi din khai bdo thu vién delay
chira cdc chuong trinh con delay viét san.

Cudi ciing 12 chi d&n bao két thic.
» Chuong trinh Keil-C:

#include <AT89X52.H>
void delay (unsigned int X)
{ unsigned int y;
for (y=0; y<x; y++)  {}
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void MAIN ()
{
while(1)

{ PO = 0x00; detay (10000); PO = 0xFF; delay (10000);

~ Giai thich chiwong trinh:
Hang ténh diu tién 1a khai bao thur vién ctia chuong trinh.

Tiép theo Y4 khai bao chwong trinh con delay: chwong trinh con ¢6 tén
la “void delay (unsigned int x)”, trong tén chwong trinh ¢6 khai bao bién “x”
la kiéu sb nguyén 16 bit khoéng d4u, khi goi chuomg trinh con s& nhén théng
56 gan cho bién x. khai bao bién y va lénh for cho bién y tang tr 0 dén nho
hom x s& tao ra khoang thoi gian tré déng ké dé ban c6 thé nhin thiy led tat

hoac sang.

Chuong trinh chinh ¢6 tén la “void MAIN ()7, trong chuong trinh co
lénh ~while (1) luén thoa diéu kién nén nhimng lénh trong diu ngolic s&
duge thuc hién 1dp lai khéng gidi han. Lénh gan “P0 = 0x00;” lam tit 8 led,
g0l delay dé 1am ué, [¢nh gan “P0 = 0xFF.” lam sang 8 led, goi delay dé lam
tré roi lap lai. C6 thé diéu chinh thong sb trong ham delay dé ting giam thot
gian tré, chua quan tdm dén thoi gian tré chinh xac bing bao nhiéu.

. Bai 6-2: Dung port 0 cua AT89S52 didu khién 8 led don sang dan roi
AL - goi tat la sang tit dan tir phai sang trai.

» So db mach: gidng nhuw bai 6-1.

”~ Lu'u dfi.'

( BEGIN )
»‘

SANG DAN 8 LED: DICH 1 VAO, DELAY

Y

TAT DAN 8 LED: DICH 0 VAD, DELAY

L )

Hinh 6-4: Lwu d6 diéu khién 8 led don séng tdt dén phai sang trdi.
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» Chuwong trinh Keil-C:

#include <AT89XS52. H>
unsigned char I;
void delay (unsigned int x)
{ unsigned int y;
for (y=0; y<x; y++) { }
}
void MAIN ()
{ PO=0x00;
while(1)
{ for (I=0;1<8;1++)
{ PO = (PO<<1)}+0x01;, delay (10000); }

for (I=0;1<8;I++)
{ PO =(PO<<l) delay (10000); }
) |

% Giai thich chwong trinh:
Do c6 8 led nén mdi vong lap for thyc hién 8 1an.

_Vong lap for thir nhat s tién hanh dich dix liéu cta PO sang trdi va cong
véi s 1 d& ddy sb 1 vao rbi delay. Qué trinh ndy s& lam 8 led sang dan ién

Vong lgp for thir hai s& tién hanh dich dir ligu cia PO sang tréi dé ddy
s6 0 vio rdi delay. Qua trinh nay s& 1am 8 led tat darn.

Sau khi két thiic thi 1am lai tir déu.

Bai 6-3: Ding port 0 ciia AT89852 diéu khién 8 led don.sdng tit dan
tlr phai sang trai rdi tir trdi sang phai.

» So @6 mach: gidng nhuw bai 6-1.
» Luu do:
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( . BEGN )
SANG DAN 8 LED PST: D|CH 1 VAO, DELAY

Y

TAT DAN 8 LED PST: D|CH 0 VAO, DELAY

Y

SANG DAN 8 LED TSP: D|CH 1 VAO, DELAY

Y

TAT DAN 8 LED TSP: D|CH 0 VAO, DELAY

J

Hinh 6-5: Luu d6 diéu khién 8 led don sdng tdt dan phdi sang trdi, trdi
sang phdi.

» Chuong trinh Keil-C:
#include <AT89X52 H>

unsigned char I;

void delay (unsigned int x)
{ unsigned int y;

for (y=0; y<x; y++) {1}
}

void MAIN ()
{ P0O=0x00;
while(1)

{ for (I=0;1<8;1++)
{ PO=(P0<<1)+0x01; delay (10000); }
for (1=0;1<8;1+4)
{ PO = (PO<<1)
for (I=0;1<8;I++) :
{ PO = (P0>>1)+0x80; delay (10000); }

; delay (10000); }
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for (I=0;1<8;I++)
{ PO = (PO>>1) delay (10000); }

% Gidi thich chwong trinh:
Gibng nhur bai 6-2 chi thém vao hai vong lap for dé dich chiéu ngugc lai.

Bai 6-4: Ding hai port 0 va 1 clia AT89552 diéu khién 16 led don
sdng tat dan tir phai sang trdl rdi tir trai sang phai,.

» So dd mach: giong nhuw bai 6-1 nhung thém port 1.
» Luu d6:

C BEGIN )
™

SANG DAN 16 LED PST: D|CH 1 VAO, DELAY

Y

TAT DAN 16 LED PST: DJCH 0 VAO, DELAY

Y

SANG DAN 16 LED TSP: DI|CH 1 VAD, DELAY

v

TAT DAN 16 LED TSP: DJCH 0 VAQ, DELAY

)

Hinh 6-6: Luru do dibu khién 16 led dom sang tdt dén phai sang trdi, 1rdi
sang phai.

» Chuong trinh Keil-C:

#include <AT89X52. H>
unsigned char L

unsigned int Z;

void delay (unsigned int x)

{ unsigned int y;
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for (y=0; yax; y++) {1} }

void XUATPORT ()
{ PO=7Z; Pl =Z>>8;}
void MAIN ()
{ Z=0x0000;
while(1)
{for (I=0;1<16;1++)
{Z = (Z<<1)+0x01; XUATPORT(); delay (5000); }
for (I=0;1<16;1++)
(Z = (Z<<1); XUATPORT();  delay (5000); }

for (I=0;1<16;1++)
{Z = (Z>>1)+0x8000; XUATPORT();  delay (5000); }
for (1=0;1<16;1++) '
(Z=(Z>>1); XUATPORT();  delay (5000); }
}}

% Giai thich chwong trinh:

Do c6 16 led tuong duong 16 bit nén chuong trinh sir dung bién Z 1a
16 bit va tién hanh dich mtc 1 vio 16 1dn rdi dich mirc 0 vio 16 lan. sau
mdi 1An dich thi tién hanh tach dir liéu 16 bit thanh 2 byte gdn cho hai port O
va 1 dé digu khién led sang dan rdi tat dan.

2. Ung dung AT89S52 didu khién led 7 doan tryc tiép

Bai 6-5: Dung vi diéu khién AT89S52 két ndi véi mot led 7 doan
anode chung va viét chuong trinh dém tir 0 dén 9.

> So db mach:

~ Mach dung port0 két ndi tryc tiép vai led 7 doan. Mirc logic 1 lam led
tat, muc logic 0 1am led séng. Trong so d6 mach nay thi khéng can dunyg
dién trd kéo 1én vi dién trd va led 1a tai dd kéo 1én ngudn.
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IC1 ATBIS52 L72 1
— P1om2) P0.0_ADO gg RO | ROR
—5 PUIT2EX)  POADT RQJ b, ,i RQ7
—1 P12 P0.2_AD2 |— = ] g e— Q8
— P13 PO.3 AD3 |22 R d’ ,:—
=] a
5] i MOSI Eg‘g_igg 34 = IV S
7 P P 33 >
—| PLEMISO P06 ADS [
57| PLISCK  PO7_ADT
9] PSEN 30
-] RST ALE/PROG
—
_-f‘{“::fx. - A . .,,fi:i'“x._
B
G
E C
Hinh 6-7: So d6 két ndi port0 diéu khién led 7 doan.
Hinh 6-8: Hinh led 7 dogn.
» Ma 7 dogn:

Led 7 doan va tén cic doan nhu hinh 6-8:
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Béng 6-1: Ma 7 doan cho cdc s6 thdp phin nhu sau:
TP SO NHI PHAN HE| TP SO NHI PHAN HE
X X
716514321 7 16i514]3[2]1
DP|G D DP|G|F|E|D|C|B
‘..1100000 CO‘.IOOIOOI )]
(N =)
'1111100 F9‘.1000001 82
' O
..1010010 A4..1111100 F8
- '
..1011000 BO‘..IOOOOOO 80
. (O
1]0/o|1[1!0]0 9901001000 90
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LUU 10 MA VAO BO NHO

' "y

DEM =10

% Luu d6: hinh 6-9.

r

GIAI MA HIEN TH|: BCD => MA7DOAN => LED
DELAY, DEM = DEM +1

Hinh 6-9: Luu dé dém tir 0 dén 9.
» Gidi thich luu d6:
10 mi 7 doan ciia 10 s6 thap phén tir 0 dén 9 duge luu vao bd nho.
Cho bién “DEM” bit dau tit 0.

Chuycn ddi gid tri cla blen “DEM” dang s6 nhi phan thanh s& BCD
hang don vi va hang chuc, chuyen mi BCD thanh mé 7 doan 11 gdi ra port
diéu khién led sang dGng soO thdp phén.

Thue hién delay dé tri hoan sau d6 ting bién “DEM” Ién 1.

So s4nh bién “DEM” Xem bang 10 hay chua: néu chua thi quay lai va
lam lai nhu da triinh bay, néu bang 10 thi két thic xem nhu lam lai tir dau
véi bién “DEM” bang 0.

» Chuwong trinh Keil-C:

#include <AT89X52.h>

unsigned char MA7D [10] =
{0XC0,0XF9,0x A4,0XB0,0X99,0X92,0X82,0XF8.0X80 0X90};

signed char DEM;
void delay(unsigned int x}
{ unsigned int y;
for(y=0; y<x; y++)  {}
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}
void MAIN ()

{
while(1)

for (DEM = 0; DEM <10; DEM++)
{ PO=MATD[DEM]; delay(26000); }

}

% Giai thich chwong trinh:

Sau phan khai bso thu vién 1 khai bdo mang 10 ki tw ctia 10 m 7
doan tir 0 dén 9, tén clia mang 13 “MA7D”, kiéu ki tu khéng dau.

Tiép theo 12 khai bdo bién “DEM” kidu sé nguyén ¢4 diu.

Chuong trinh con delay cé truyén tham s dé c6 thé thay ddi thoi gian
tlty ¥ tir noi goi ham delay, trong chuong trinh chinh c¢é goi ham delay voi
tham s6 truyén 12 20000.

Chuong trinh chinh cho vong lap for véi bién dém chay tir 0 ¢én nho
hon 10, mdi lan ting 1€n 1 don vi va thuc hién viéc léy mi 7 doan trong
mang “MA7D” véi chi s6 1a bién “DEM”. Néu bién “DEM” bt ddu bang 0
thi 13y phan tir thir O ciia méng 14 “0xC0”, sau d6 bién “DEM” téng 1én | thi
lay phan tir tht 1 cua mang la “0xF9”, twong tu cho dén khi bang 9 thi lay
phan t thir 9 ciia mang 1a “0x90". Céc phan tur clia mang sau d6 gdn cho
port0 s& didu khién led sang 14n ot tir s6 O dén s6 9.

Bai 6-6: Dung vi didu khler} AT89S52 két nbi voi hai led 7 doan
anode chung va viét chuong trinh dém tir 00 dén 99.

So db mach:
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iIC1 ATBESE5H2 L72 1 .
RET ; P1.0{T2} PO.0_ADC 3: AT g R A
RB2-—2— P1NTZEX)  PO1ADI |5 RAZ :’ ,ﬂ A7 —.,—‘
RE3——] P2 PO2_AD2 I RAZ —— [~ RAS | |
RB4—— P13 PO.3 AD3 |52 A4 “, ,-
R =—{ P4 POA_ADA [ 2 AT e’ s > ¢
RBEI—>— P15MOSI  POSADS |57 =
RBT—~| PLOMISO  POSADS {—7 l !
BB} P17 8CK P07 AD? ‘
8 1 gsr AEFROG |2 L
L1 paomx0 EAVPR |k
T2 P3ATXD P20AY |55
T F32TNTD Pz1_AB ?
re P3,3NTT P2.2_A10 T
2 Paamo P23AT |5
1o pasm P24 A2 22
7] P3.6ANR P25 A13 7
a1 X | pazRD P2E_AM |2
pe.7 ats |2
e s N
11.058MHZ PSER
19 1 xranz

Hinh 6-10: So di két ndi hai port diéu khién hai led 7 dogn.

Mach dang port0 va portl két ndi truc tiép véi led 7 doan. Mic logic
1 1am led tdt, mic logic 0 lam led sang.

LUU 10 MA VAD BO NHO
[ DEM =0

r—

GIAI MA HIEN THi: BCD => MA7DOAN => LED
DELAY, DEM = DEM +1

> Lwen do:

DEM=100

Hinh 6-11; Luu dé dém tix 00 dén 99.
> Gidi thich liu do:
10 mi 7 doan cta 10 sb thap phan tir 0 dén 9 dugc luu vao bd nh.

Cho bién “DEM” bit diu tir 0.
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Chuyen d6i gia tri cha bién “DEM” dang s6 nhi phin thanh s6 BCD
hang don vi va hang chyc, chuyen ma BCD thanh mé 7 doan rdi géi ra port
diéu khién led sang ding sb thap phan.

Thuye hién delay dé tri hoan sau d6 tang bién “DEM” Ién 1.

So sanh bién “DEM” xem b%ng 100 hay chua: néu chira thi guay lai
va lam Iai,nhu da trinl} bay, néu bing 100 thi két thic xem nhu 1am la tr
dau véi bién “DEM” bang 0.

» Chuong trinh Keil-C;

#include < ATR9X52.h>

unsigned char MA7D[10] =
{0xC0,0xF9,0xA4,0xB0,0x99,0x92,0x82,0xF8,0x80,0x90};

unsigned char DEM,CHUC,DONVTI;
void delay (unsigned int x)
{ unsigned int y;
for (y=0; y<x; y++)  {}
}

void MAIN ()
{ while (1)
{ for(DEM = 0, DEM < 100; DEM++)
{ DONVI = DEM % 10; CHUC =DEM /10;
PO = MA7TD[DONVI]; P1 = MA7D[CHUC];
delay (10000);
}

b

< Giai thich chwong trinh:

Vong lap for cho bién “DEM” tang gié tri tir O 1én dén nhéd hom 100,
mdi lan tang I rdi tién hanh thuc hién c4c lénh:

Lénh “DONVI = DEM % 10;” s& l4y gi4 trj caa bién “DEM” chia cho
10 va gin s du cho bién “DONVI”. Lénh “CHUC = DEM 10, s& 1ay gid
tri cia bién “DEM” chia cho 10 vi gin két qua cho bién “CHUC”. Vi du

cho bién “DEM = 15" thi sau khi thuc hién hai 1énh trén thi “DONVI = 57,
“CHUC =1".
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Hai 1énh trén c6 chirc néng tach hang chuc va hang don vi cua bién
“DEM” thanh hai s6 doc 1ap dé giai ma 7 doan.

Hai 1énh tiép theo tién hinh gidi ma 7 doan va gén cho hai port dé hién
thi trén hai led.

Bai 6-7: Dung vi didu khidn AT89S52 két ndi véi hai led 7 doan
anode chung va viét chuong trinh dém tir 000 dén 199.

So 46 mach:
Ic1 ATBS52 172 1
RET—— P1O(T2) POO_ADD |22 e D [y ey
RBZ-—=— P1.T2.E0)  POADT b ,i AT
RBI— | P12 P02 AD2 RAZ—F] e RAB
RE4—i— P13 po.3 A0 |2 RAd| d“ ,A_
RBS— P1.4 PO.4_AD4 AG—= A S0
R 84 p1smosi  PoSADS g
RET—L— P1EMISO  PUS_ADS
P17 SCK  FO.J_AD7
81 ret ALE/PROG
18] paorxo EANvPP
4] PavTX0 P2.0_A8
123 paomo P2.1_AS
vl P3.3ANTT P2.2_A0
o P340 P2.3_AT1
o Pasma P2.4_A12 A1)
121 pasmR P2.5_A13
a1 1] PaIRD pae At 2L ‘
A0z 18 P2.7_A15 ‘
XTALY - .
PEEN =
11.055MHZ
19 1 x7ai2

Hinh 6-12: So dé két ndi 3 port diéu khién 3 led 7 doan.

> Luu do:

LU 10 MA VAD BO NHO
- —

Y
| DEM =0 |

GIAI MA HIEN TH]: BCD => MATDOAN => LED’
DELAY, DEM = DEM +1

i
DEM=200

P

Hinh 6-13: Luru d6 dém tic 000 dén 199.
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» Chuong trinh Keil-C:

#include <AT89X52.h>

const unsigned char
MATD[10])={0XC0,0xF9,0xA4,0xB0,0x99,0x92,0x82,0xF8,0x80,0x90};

signed char DEM; _
unsigned char DVI,CHUC, TRAM;

void delay (unsigned int x)
{ unsigned int y;

for (y=0; y<x; y++) (i}
}
void GIAIMA_HIENTHI(int DEMT)

{ DVI=DEMT%10; DEMT=DEMT/10;
CHUC=DEMT%10; TRAM=DEMT/10,
PO=MA7D[DVI];, P1=MA7D[CHUC];

P2=MA7D[TRAM];
}
void main ()
{ while (1)
{for (DEM=0;DEM<200;DEM++)
{ GIAIMA_HIENTHI(DEM); delay (5000);}
b

< Giai thich chwong trinh:

Bii 6-7 1a md réng cia bai 6-6, gid tri dém tr 0 dén 199 gbm 3 sb
hang don vi, hang chuc, hang trdm, vong ldp for thuc hién 200 lan, mdi 1an
£0i chuong trinh con giai ma hién thi vao trao gia tri cua bien DEM gan cho
bién DEMT @ tién hiinh giai ma va hién thi.

3. Ung dung AT89S52 didu khién led 7 doan quét
~ Khi 56 led 7 doan can nhiu hon vi dy [a 8 led thi ta khdng thé két néi
truc tiép mot port diéu khién mét led vi khéng du port. C6 nhidu phuong
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phip mo rong dé diéu khién dugc nhiéu led nhung ¢ day trinh bay phuong
phép quét 8 led dung hai port.
Bai 6-8: Dung vi didu khién ATB89S52 két ndi vai 8 led 7 doan anode

chung theo phuong phap quét va viét chuong trinh hién thi 8 s6 tir s6 0 dén
s6 7 trén § led.

So d6 mach: xem hinh 6-9.

‘Mach dung port2 két néi voi cac doan “a, b, ¢, d, ¢, £, g, dp” va portl
két néi didu khién 8 transistor dong ngat.

» Nguyén ly quét 8 led:

Dé didu khién led 1780 sang s6 ‘0’ thi ma s6 012 “0xCO” dugc gdi ra
port2 va diéu khién portl cho mét transistor TLO dén, céc transistor con lai
tht, khi d6 led L780 sang s6 0.

Sau mdt khodng thoi gian 1ms thi tat transistor dd dan, s& led L780 tit.

Thuyc hién tuong tu cho led L781 va cho dén led cudi ciing 1a L787 rbi
13p lai cho led L780.

Mbi thoi dlem chi cho mét led sdng nhung do téc d6 quét nhanh hon
dap ung cua mat nén ban khong nhin thay led tat ma vhin thay 8 led sing
cung mot tic. Chirc nang cla transistor 1a dleu khién cép dong hoac khong
cAp dong cho led va transistor phai du dong chp cho led khi led sang. Moi
doan 12 10mA va sang cyc dai 12 8 doan thi dong tdng 12 80mA nén cé thé
chon transistor ¢& dong 1am viéc 1a 100mA 1a pha hop.
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IC1 ATRSSS2
% P0.0_ADO P2.0_AB ;;
37 ] PO.4_AD1 P2.1_A9 >3
S5 Po2.AD2 P22 A10 |53
O 22| P03 AD3 P23 A1 b5
. o A S| PoA4AD4 P24 _A12 |53
NlLu 33| Po5 ADS P25_A13 |55
C1 53| P06 _ADE P26_Atd |-20
N B P0.7_AD7 P2.7_A15
g[l_f 10MF - -
i 20
RST AEPROG =L
VCC
10K % P3.0/RXD EANVPP —3‘—}
RT =5 P34TXD P17_SCK [~ .
- 13 P3.2NTO P1.6_MISO 5
4] P3.3/NTT P1.5 MOSI 5
GND 4 3o P14 [-2
16 ] F3.5T1 P13 3
7] P3.6/WR P12 2
Q1 i p37RD P1.(T2_EX) |-
P1.0(T2)
1 218 1 x7aLt
2MHZ " pIERN 122
XTAL2
ABCDEFGP

L783

N

—

ki:))
2ol

]I

IFF[
T i
BIE
o
zrpvg—

L3

WCC

= .
1
I 1 Lo
g 8
b4 4

VGG

Hinh 6-14: So d6 két ndi hai port diéu khién 8 led 7 doan quét.

> Luu db:
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( - BN )

GO MA SO 0 RA PORT, CHO LED 0 SANG
DELAY1MS, TAT LED 0

v

GOIMA SO 1 RA PORT, CHO PHEP LED 1 SANG
DELAY1MS, TAT LED 1

Y

GOl MA SO 7 RA PORT, CHO PHEP LED 7 SANG
DELAY1MS, TATLED 7

J

Hinh 6-15: Luu d diéu khién 8 led quét hién thi 8 s6.
> Gidi thich luu d:

Goi mi sb 0 ra port didu khién cdc doan cia led, didu khién cho
transistor din dé cAp dong cho led séng, tri hoan khoang lms sau d6 tat
transistor @& tt led va chuyén sang led ké.

» Churong trinh Keil-C:

#include < AT89X52.h>
unsigned int tg;
void delay(unsigned int x)
{ unsigned int y;
for (y=0; y<x; y++) {3}
}
void MAIN ()
{ tg = 200,
while(1)
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{ B
P2 = 0xC0; P1 0=0; delay(tg), P1_0=1;
P2 = 0xF9; Pl_1 =0; delay(tg);, P1_1=1;
P2 = 0x A4, P1_2=0; delay (tg); P} 2=1;
P2 = 0xBO; P1_3=0; delay(tg); P1.3=1;
P2 = 0x99; Pl_4=0; delay(tg); P1_4=1;
P2= 0x92; P1_5=0; delay (tg); PI_5=1;
P2 = 0x82;: P1_6=0; delay(tg); P1_6=1;
P2 = OxF8; P1_7=0; delay(tg), P1 7=1;
}

}

< Gidi thich chweng trinh:

Lénh “P2 = 0xC0;” ¢6 chirc ning gn mi sé 0 cho port2.

Lénh “P1_0 = 0;” ¢6 chic ning 1am bit thir O cta portl xudng muc 0
de m¢ transistor cap dong cho led, 1énh delay tri hofin nho hon 1ms sau d6

1t transistor dé tét led.

Lap lai cho led tiép theo, thoi gian delay nho khoang ims thi ta s&
nhin thiy 8 led sang, thai _gian delay 16n thi led s& sdng chép chon hodc ta sg
thay timg led sang. C6 thé téng thoi gian delay dé thdy timg led séng.

Bai 6-9: Viét chuong trinh dém tir 00 dén 99 hién thi trén hai led 7

doan quét.

So db mach: giéng bai 6-8.

Liru db:
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( BEGN )
Y

LUU 10 MA VAO BO NHO

i ™

DEM =0

r

GIAI MA

Y

HIEN TH! + DELAY
DELAY, DEM = DEM +1

- 5 DEM=100

8

Hink 6-16: Pém tir 00 dén 99 hién thi trén hai led quét.

» Chuwong trinh Keil-C:

#include < AT89X52.h>

unsigned char DEM,J JDONVI,CHUC;
unsigned char MDONVILMCHUC;
unsigned char MA7D[10] =

{ 0xC0,0xF9,0xA4,0xB0,0x99.0x92,0x82,0xF8 0x80,0x901};

void delay(unsigned int x)
{ unsigned int y;
for (y=0; y<x; y++) {:}}
void HIENTHI_DELAY()
{ for (J=0;1<100;J++)

(P2=MDONVE,  P10=0; delay(100); ~ PLO=1L;
P2 = MCHUC; Pi_1=0; delay(100); Pl l=1]}
}
void GIAIMA(Q)

149




CHU'ONG 6 GIAD TRINH VI X(F LY

{ DONVI=DEM %10; CHUC = DEM/10;
MDONVI = MA7D[DONVI];  MCHUC = MA7D{CHUC];

void MAIN ()

{  while(1)

{ for (DEM=0;DEM<100;DEM++)
{GIAIMA();  HIENTHL DELAY();}

4. Giao tiép VPK AT89S52 véi mit nhin, ban phim

Nt nhén, ban phim ding dé giao tiép gilta con ngudi va mach dién tr
dé diéu khién, vi du: ban phlm may tinh, ban phim dién thoai, ban phim mady
ban xang dau dung nhép sb tién can ban, s6 1it ¢in béan . . may giat ty dong
¢6 ban phim dé chinh ché d6 gist, chon muc nudc .

C6 hai dang giao tiép vi diéu khién v&i ban phim, niit nhén:

* Dang giao tlep it phim: vi du dk dong co bang ba phim: start, stop,
inv, ddng hd c6 ba d&n bdn phim dé chinh thoi gian,

 Dang giao tiép nhiéu phim: ban phfm may tinh, ban phim dién thoai,
» H¢ thong it phim

Dé hiéu giao tiép vi diéu khién véi ban phim ta khdo sat cdc bai ung
dung theo sau.

Bdai 6-10: Dling vi dleu khién AT89852 giao tlep vl 8 led don va hai
niit nhin ON, OFF, Khi chp dién thi 8 led tat, khi nhdn ON thi 8§ led sang,
khi nhan OFF thi 8 led tat.

> Sodd mach: xem hinh 6-11.

Hoat déng cia hai nit nhin: theo so db két n01 trén thi binh thudng hai
niit nhén hé, hai ngd vao c6 hai dién tré kéo lén ngudn nén muc logic ngd vao
lal.

Khi ta c6 nhin phim, ngin mach ngd vao xuong mass [am ngd vao &
mure logic 0, khi nha phim, ngd vao trd ve lai mic logic 1.

Khi I3p trinh ta kiém tra xem c6 nhén | phim hay khong bang cich kiém
tra mic logic néu bing 1 thi khong nhén, bé.ng 0 thi ¢6 nhén.
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; M B
B : ¥} B2
% B A 1k}
= A B4
= BB
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t AT ur
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18 E‘R
=1 S I
| 2t GND 74245
(2
| 23
¢
[ 25
L 26

1
E
=l

R [l

Hinh 6-17: So d6 diéu khién led va hai niit nhén.

5 Luu db:

(" mEGIN ) i
!

8 LED TAT

8 LED SANG

»

< whnor >

L B

Hinh 6-18: Luu dé diéu khién led béng niit nhdn ON-OFF.
» Chuong trinh Keil-C:

#include <AT89X52.h>
#define ON P3_0
#define OFF P3_1
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void MAIN ()
{ PO = 0x00;
while(1)

{ if (ON == O) [PO = OXFF,}
if (OFF ==0)  {P0 =0x00;}

»,

% Giai thich chwong trinh:
Lénh if thir nhét kiém tra ¢6 nhan ON hay khong? Néu c6 thi g
port0 bang FF nén 8 led sang.

Lénh if thir hai kiém tra c6 nhan OFF hay khéng? Néu c6 thi gén port0
bing 00 nén 8 led tat.

Bai 6-11: Dung vi diéu khlcn AT89S52 giao tiép voi 8 led don va 3
niit nhin ON, OFF, INV. Khi cép dién thi 8 led tét, khi nhin ON thi 4 led

thdp séng, khi nhén INV thi déo trang thai ciia 8 led: 4 séng thanh tat, 4 tat
thanh sdng, khi nhdn OFF thi 8 led tit.

» So d6 mach:

€1 ATBISE2 o RLU?
-H romy oo 2 g aom ? LA
| Puipzey Pt | He &
T PL2 FO2_Ax? 5 ; LXI ] m
- 1 P30y 138 HaMoow
. -] P4 PaaChs - e
por o Pisuou  pos s |38 Haom D
P i - Femso  rogsos 12 A e -
i F A prsex msAD7 ' Py
. .
z |1 ] k] 1 H
FHWo RET nep X ccﬁ R
£ § 10 3 q
b FIORID EAvpp |
el 0] Ay e 2L GND 12235
[re 21 mamm e [ Aosidel
L, B nomn e [
" Elrem a2
I B mam sraan L2 ]
My H mem s % T/
" e T T o
. nims 2 0
- r" HIALY ) >
Y =
e Z1
e bt
[T g

Hinh 6-19: So 6 diéu khién led va ba nit nhén,
» Luru db:
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W=0F, XUATRALED | [ DAo W, XUAT RA LED |
J

\ JJ
-

Hinh 6-20; Lueu dé diéu khién led bing 3 niit nhdn ON-OFF-INV.
¥ Chuong trinh Keil-C:

#include <AT89X52.h>
#define ON P3_0
#define OFF P3_1
#define INV P3_2
char W;
void MAIN ()
{  W=0x00; PO=W,
while(1)
{ if (W == 0x00)
(f(ON==0) (W=0x0F;  PO=Wi}}
else
{  if (OFF==0) {W=0x00; P0=W;]
if(INV==0) {(W=~W; PO= W}
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% Giai thich chwong trinh:

Lénh if th@ nhat kidm tra xem W = 00 hay khéng? Néu W = 00 thi
méi kiém tra ¢6 nhan phim ON khéng? Néu nhén ON thi gén bién W = OF
vi xudt ra port lam 4 led thép séng, 4 led cao tht. Néu W khac 00 tic 12 da
nhan ON rdi thi khéng cin kiém tra nhén ON nita, tién hanh kiém tra xem
¢6 nhén OFF khong?

Néu ¢6 nhan OFF thi gin bién W bfing 0x00 va xuét ra port lam tét
led. Néu khéng nhén OFF thi kiém tra xem c6 nhin phim dao chidu INV
hay khong? Néu c6 thi dao gid tri cila W va xudt ra post 1am 4 led tit thanh
sdng, 4 led séng thanh tit. Néu khong nhan INV thi quay lai kiém tra OFF.

Trong chucmg trinh nay, khi chay thue té, do tée d6 cta vi didu khién
qud nhanh, khi nhan dao chidu va do thai gian nhin phim dai nén vi diéu
khién thye hién ddo led lién tuc, ta s& nhin thdy 8 led sdng ludn cho dén khi
ta buong phim, hoc ta nhan nhanh thi trang thai do cua led khéng thé xéc
dinh 18 rang.

Dé diéu khién chinh xéc thi phai chéng déi phim nhén, réi xir 1y chirc
néng va kiém tra budng phim.

Trong bai diéu khlen chi ¢6 phim INV gdy ra anh huong nén lun dé va
chuong trinh xir Iy phin chéng doi va cho budng phim INV nhu sau:

Luu db:

( BEGIN )

i~

Xir Iy phim INV

| w=00, XUATXRALED |

[ waoF, XUATRALED | Xir 1y phim INV
- ) J

Hinh 6-21: Luu d5 diéu khién led c6 chéng dgi phim INV.
#» Chuong trinh Keil -C:

[#include <ATS9X52.h>
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[ #defineON  P3.0
#define OFF P31
#define INV P32
unsigned char W;
void delay (unsigned int x)
{ unsigned int y;

for (y=0; y<x; y++) {3}
}
void CHONGDOI_INV ()
{ if INV ==0)

{ delay (10000);

if (INV == 0)
{ W=~W; PO=W,
do  {}

while (INV == 0);
} J }

void MAIN ()
{ W =0x00; PO =W,
.~ while(1)

{ if (W == 0x00)
(if (ON==0) {W =0x0F, PO =W;}}
else
{ if (OFF == 0) (W =0x00; PO= W}
CHONGDOIL_INV ();

} } }

¢  Giai thich chuong trinh:

Trong chuong trinh chinh ¢6 goi chuong trinh con c6 ten la
“CHONGDOI_INV()”, & chuong trinh con nay s& kiém tra xem c¢6 nhén
phim INV khong, néu c6 thi goi ham delay, sau d6 ki€m tra lan 2 con nhan
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INV hay khéng, néu con thi xir Iy d4o led va thuc hién vong lap do while
cho nha phim mdi thodt. Néu khong nhén INV thi thoat ngay lan déu hoac
sau delay ma khong con nhan thi ciing thoat.

Két qua chay thuc té khi nhidn INV rit chinh xc.

Bai 6-12: Mach dém thoi gian 6 00 dén 99, ding vi didu khién
AT89852 két ndi voi hal led 7 doan anode chung ,vé hai nit nhan 1S[art,
Stop. Viét chiong trinh thyc hién chic ning: khi cdp di¢n thi led hién thi
00, khi nhan Start thi mach dém tur 00 dén 99, néu nhan Stop thi nging tai
gia tri dang dém. nhéan Start thi dém tiép.

So d6 mach:
L72 2 ICt ATBIS52 L72 4

P1.0{T2} PB.O_ADD 28]
PLUT2ZEX) PO.1_ADI e RAT
P12 P02 AD? P _RAS
P13 PU.3_AD3 A
P14 PO.4_AD4 A >9
P15_MOSI  P05_ADS >
PI6_MISO  PO6_ADS
P17.SCK P07 AD7

RST ALEPROG =
u'g}c] * 81 PORO  ERweP
B 5| PAITXD F2.0_ A8
- m P3.2NTD P2 1_AS
e o e P3.AMNTT P2.2_A10
o 15 P P23 All
=_j_ 5] F3sT P24_A12
ﬁm-—— 7 P3SPR P25_A13
i o1 -—1 PLURD F26 A4
LZL=$ y 1 D2 18 1 ymaLy e
STOP ™|y ngN
2MHZ
Cjn- . 1 1AL
) 7 RS
[¥)
- {
=S

Hinh 6-22: So dé két néi hai port diéu khién hai led 7 doan, hai nit nhdn.
> Gidi thich liu d6:

Bai ndy giong bai ¢ trudc, chi thém phdn kiém tra ndt nhén trong
chuong trinh delay, bién trang thai TT ban dau gan bang 0 tuong ung vdi
ché d6 dimg, chuong trinh delay chi thoét khi nhén Start 1am bién TT bing
1 va cho phép tang gid tri dém. Néu nhan nit Stop s& lam bién trang théi
TT= 0, mach ngig tai gid trj dang dém. :
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LtrU 10 MA VAO BN

DEM=0,TYT =0

-

5 Luu db:

= )
HEX{DEM) => BCD
BCD => MATDOAN => LED

DELAY, CO KIEM TRA
NHAN PHIM START THI TT =1,
NHANSTOP THITT =10

Y

Hinh 6-23: Luu dé dém c6 diéu khién béng niit nhdn Start-Stop.
% Chwong trinh Keil-C:

#include <AT89X52.h>

#define START P3_0

#define STOP P31 _

unsigned char CHUC,DONVL signed char DEM; bit TT:

unsigned char MATD[10] =
{OXC0,0XF9,0XA4,0XB0,0X99,0X92,0X82,0XF8 ,0X80,0X90}.

void delay(unsigned int x)
{ unsigned int y;
for(y=0; y<x; y++)
{ if (START ==0) {TT =13}
if STOP==0) {TT=0;}
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}

void MAIN ()
{ TT =0
while(1)

{ for(DEM = 0; DEM <« 100; DEM++)
{ DONVI = DEM % 10; CHUC = DEM /10;
PO = MATD[DONVI}; P1 = MA7D[CHUC];
do _
{delay(20000);}
while(TT==0);

}

s»  Giai thich chwong trinh:

Ban ddu gan bién trang thai TT = 0 nén mach ngimg dém, chuong
trinh chinh goi chuong trinh con detay va chi thoét aé tang gid tri dém khi
bién TT = 1, mudn TT = 1 thi ta phai nhn ndt Start, néu nhan Stop thi gan
TT = 0, mach ngimg dém.

Bai 6-13: MOt vi diéu khién AT89S52 két ndi véi mot led 7 doan
anode dung port0 va va hai nit nhin UP, DOWN. Vlet chuong trinh thyc
hign chirc néng: khi cép dién thi led hién thj 0, khi mdi lan nhén UP 16i nha
thi gia tri hlen thi trén led 7 doan ting 1 don vi néu bing 9 ma ting nira thi
vé 0, néu mdi 14n nhin DOWN thi gid tri hién thi tren led 7 doan giam 1 don
vi néu bang 0 ma gidm nira thi vé 9.

» So d6 mach: hinh 6-24.
% Luwu dé: hinh 6-25.
» Gidi thich liu d6:

Chuong trinh chinh sau khi khdi tao céc thong sb thi goi ham kiém tra
xtr 1§ phim UP, rdi goi ham kiém tra xir ly phim DOWN.

Ham xwr 1y phim UP tlen hanh kiém tra xem ¢ nhén phim UP hay
khéng, néu khéng thi thoét, néu c6 thi delay 20ms rdi kiém tra 1an 2, néu con
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thi tién hanh ting gid trj cila bién DEM, kiém tra bién DEM néu bang 10 thi
cho bidn dém v& 0, giai m3 hién thi ra led, kiém tra budng phim mgi thoét.

Ham xir 1y phim DOWN cling tuong tu.

IC1 AT89552
; PLATY) PO.0_ADD
2| prim2 ey PosADt
2 e PO.2_AD2
H pa3 PO.3_AD3
S P14 P0.4_AD

S pisMosi  Pos ADS
PIEMISO  POS_ADS

- 81 pr7sek  POTADT

‘I 5 2| RsT ALE/PROS

R 5 10 { p3omxn ERNVPP

10K PIATAD P20_A8

P2 21NT0 P21 A3

=_J_“ o PAMATT P22 Al0

e PAATO P23 Al

P35S P24_M2

F—3 PISAR P25 A13

o P37RD P25 Al4

DOWN P27 AlS
ATALY

GHD g4 2

j XTAL2

Hinh 6-24: So dé két n6i portQ diéu khién mot led 7 dogn, hai niit nhn.

/ LUV 10 MA VAG BO NHDY / s

DEM=0, GIAI WA HIEN TH| B ]
"y 11 DELAY 20M3 N
KIEM TRA CHONG DQI X LY PHIM UP
! 5 Sy
KIEM TRA CHONG DI XUF 1.¥ PHIM DOWN
[ DEM=CEM+1 _]

)

l_ DEM=0 _I

|_Guu MUA HIEN TH), CHO NHA PHIM J

Lt

i

Hinkh 6-25: Luu 4 ting gicm gid tri trén led bang hai phim UP-DOWN.
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» Chuong trinh Keil-C:

#include <AT89X52.h>
#define UP P30
#define DOWN P3_1

unsigned char MA7D[10] =
{0XC0,0XF9,0xA4,0XB0,0X99,0X92,0X82,0XF8,0X80,0X90};

signed char DEM;

void delay(unsigned int y)
{ unsigned int i;
for(i=0;i<y;i++){;}

}

void CHONGDOI_UP ()

{ if (UP == ()
{ delay (10000},
if (UP == 0)

{ DEM++;
if (DEM==10) DEM =0;
PO = MA7TD[DEM];,
do {}
while (UP == 0);
} } }
void CHONGDOI_DOWN ()

{ if (DOWN ==0)
{ delay (10000);
if (DOWN == 0)
{ DEM--:

if (DEM==-1) DEM =9;
PO = MA7D[DEM]J;
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do {}
while (DOWN == 0);
b

void MAIN ()
{ DEM=0; PO = MA7D[DEM];
while(1)

{ CHONGDOI_DOWN () CHONGDOI_UP (};}

Trong chuong trinh trén, mdi 14n nhin va nha phim thi gi4 tri trén ied
tdng hoac gidm 1, néu mudn khi nhan va gifl thi gia tri tAing hodc giam cho
dén khi nha phim thi nglrg, chuong trinh dugc hiéu chinh fai nhu sau:

#include <AT89X52.h>
#define UP P3_0
#define DOWN P3_1

unsigned char MA7D[10] =
{0XC0,0XF9,0xA4,0XB0,0X99,0X92,0X82,0XF8,0X80,0X90};

signed char DEM,
void delay(unsigned int y)
{ unsigned int i;

for(i=0;i<y;i++){;}

}
void CHONGDOI_UP ()
{ if(UP==0)
{ delay (10000);
if (UP ==0)
{ DEM++;

if (DEM==10) DEM =0;
PO = MA7D{DEM],
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delay (20000);
} } }
void CHONGDOI_DOWN ()
{ if (DOWN ==0)
{ delay (10000);
if (DOWN ==0)
{ DEM--;
if (DEM==-1) DEM =9;
PO = MATD[DEM];
delay (20000);
H}

void MAIN ()
while(1)

{ CHONGDOI_DOWN (); CHONGDOIL_UP ();}

Trong chuong trinh nay bo di phin chér nha phim va thém vao chuong
trinh con delay dé lam chim lai.

> H¢ thong nhiéu phim

Vi cach 1 thi mi phim sir dung mdt ngd vao dé két ndi, 16 phim sé
dung 16 ngd vio — ton nhiéu dudmg tin hiu.

Cich két ndi dang ma trin thi 16 phim chi diing & tin higu: 4 cho hang
vd 4 cho ¢t — goi 12 ma trdn 4x4 = 16 phim, v du ma trdn 8x8 = 64 phim.

Tdng quat ma trén ban phim mxn thi s6 dudng tin hiéu bang “m+n”,
80 phim bang “mxn”

o Uu diém ciia cich két ndi theo dang ma trin la tiée ki€ém dudng
diéu khién.

» Khuyét diém: chuong trinh phiic tap.
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> Khdo sat ban phim ma trin 4x4 = 16 phim:
So d6 mach ban phim nhu hinh 6-26:

V(‘(:]

Ho
HlI
H?2
H3
C3

C2
Cl
Co

Hinh 6-26: Ban phim ma trdn 4x4.

Trong ma trdn 4x4 thi ¢6 4 hang va 4 cdt, hing dugc chon la tin hiéu
vao — ¢dt dugce chon 14 tin hiéu ra, hang thi trec 1€n ngudn Vee qua dién troy
—nén muc logic cia hang [udn la mic 1.

Cic phim nhan thuémg hé nén 4 hang ludn & mic 1 hay HiH H, Hy
=1111.

Cét 1 tin hiéu ra nén chiing ta didu khién xudt dit liéu ra cdt tiy .

Dé phan biét cdc phim thi mbi phim c6 mdt tén dugc danh theo b
thap luc phan ur ‘0" dén ‘F.

Pé xem c6 phim nao nhén hay khéng ta tién hinh quét tmg ¢t bang
cich cho mét cft o mirc 0, 3 cot con lai & mirc 1 va kiém tt ca céc tra hano
néu tat ca cdc hang van & muc logic 1 i 1a khéng co nhédn phim, néu:cé
mét hang xudng mitc 0 thi di c6 nhan phim. Cuy the nhur sau:

» Quét cot thar 0:

Xudt dir lidu ra cot 1a: C3C,C1Co =1110 nhu hinh 6-26, kiém tra hang
Hs;H,H Hy xem ¢6 béng 1111 hay khong?

o Néubéng 1110 thi dd nhan phim sb ‘0",
e Néu bing 1101 thi da nhin phim s5 ‘1",
o Néu biing 1011 thi da nhin phim s 2.
s Néubing 0111 thi da nhén phim sb ‘3’
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e Néubing 1111 thi khéng c6 phim nhén ndo & cdt Co duoc nhan thi
phat quét cot tiép theo.

» Quét cft thir nhat:

Xuat dir liéu ra et 1a: C3C,C1Co =1101 nhu hinh 6-27, kiém tra hing
H;H,H;Hy xem ¢6 bang 11 11_ hay khong?

e Néu bing 1110 thi da nhin phim s6 ‘4"
s Néu bing 1101 thi da nhan phim sé 5",
¢ Néubing 1011 thi d3 nhén phim sb ‘6’
¢ Néubing 0111 thi d3 nhén phim sb 7’

o Néubing 1111 thi khéng ¢6 phim nhén nao & c6t C, duge nhén thi
phai quét cdt tiép theo.

Veest
. 'aﬂlvﬁﬂlﬁﬂbvﬁﬁl
R ﬁﬂnﬁﬁiﬁupﬁun_: g(l)
:

:: ﬁ-—ﬂi/éo-uiﬂo-ui/go-l
WSSt I

—
I o |\ ledces
—— (2
-
-]

Ci
co

Hinh 6-27: Ban phim ma trgn 4x4 véi ¢t C; bang 0,
» Quét cit thir hai:

Xuit dit lidu ra ¢t 1a: C3C,C,Cy =1011 nhu hinh 6-28, kiém ira hang
H;H,;H;H; xem cé bang 1111 hay khong?

 Néubing 1110 thi da nhén phim sb ‘8",
» Néubing 1101 thi da nhén phim sb 9",
» Néu biing 1011 thi d4 nhén phfm -
e Néubing 0111 thi da nhan phim sé ‘B’.

e Néubing 1111 thi khéng c6 phim nhén ndo & ¢t C, dugc nhan thi
phéi quét cdt tiép theo.
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4 W cladeialeladGai _
::' 'I’o-uﬁ-ufo-u:ﬁu : Z(I)
' ""' rﬂlﬁﬂlrﬂl'ﬁﬂl - H2
I/le/yo-o I/BH"ﬁH' o H3
I 1 14 _]_4_ C3
—{ (2
——
- - C0

Hinh 6-28: Ban phim ma trdn 4x4 véi cot C; bc%ng 0.
> Quét cjt thir ba:

Xuét dit liéu ra cdt a: C3C;C1Co = 0111 nhu hinh 6-29, kiém tra hang
H;H,H Hp xem cé bang 1111 hay khéng?

o Néu bing 1110 thi da nhén phim s6 ‘C’.
e Néu bing 1101 thi d% nhan phim s§ ‘D
o Néubéng 1011 thi da nihan phim sb ‘B,
o Néubéng 0111 thi da nhén phim s ‘F

e Néu bing 1111 thi khéng c6 phim nhén n2o & cot C3 dén day xem
nhu két thec.

Foc=! »

& " _”H'Hﬂ'ﬁﬂ gf-o »| 1o
"': ﬁo—nﬁ-ﬂ;{o—q !/D"" »| 77
R Yo Yaia a7
.:.:‘: ﬁo—oﬁo—ﬂﬁo—c _ﬁ-o-ﬂ - H3

oo L C3
-« C2
o C!
«| CO

Hinh 6-29: Ban phim ma trgn 4x4 voi cgt Cy bang 0.

Ten cac phfm dé chung ta phén bi¢t, con chuong trinh phan biét cac
phim bﬁng ma mdi phim c6 mdt ma phim do phén mém l4p trinh xiy dung,
dé don gian mbi phim dugc dat ma nhu sau:

Phim s ‘0’ ¢6 md 1a 00H, phim sb ‘1’ ¢6 mé 12 01H, ... phim ‘F’ ¢6
mi 1a OFH.
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Hoat dong quét ban phim dugc thuc hién theo luu 6 nhw hinh 6-30.

BEGIN l Y
H3HZIIIHO=1110 LA '¢*

TS . H3IHIHO=1101 LA 1’ — M -
] MP=0d), C3C2C1CI=1110 MIHZH1HO=1611 LA 2' MP:= MP +1

H3H211H=0111 LA *3*
W8, <2, MP=B0

A3H2HIH(=111} = -
H3H2HIHO=1110 LA 4’ ¥
1P= 1C0= JISHZHIHO=110% La & AY PHA] A3H2ITHGRA C
[ MP=b4, G3C2C1CO-1 101 J H3HZHIHO=1011 LA 6’ XOA

H3HZITHO=0I11 LA+ &
4,86, T MP=04

H3TI2ZHIHO=1110 LA '8
MP=08, C3C2CI1Ce=1011 H3HIH IHO=1101 LA 9" ¥

H3HZHIHO=10(! LA *10° [ 1T=1-co
H3H2HIHO=011 LA 1 4
‘g, 9", 0%, (1iT_MP=08

nhin phin: |

H3HIHIHO=1111

¥

( END )
H3I2ZHIMO0=1110 LA *12*

I MP:=12, C3C2C1C0=0111 I H3I2H11I0=1101 LA <13
H3HZI1HO=1011 LA ‘14’
H31IZH1H0=0111 LA *15°
12, 13,114, 115 MP=12

H3HZHIH(=1111

lTT =0 - khdng nhiin phim ]

END
Hinh 6-30: Luu do quét ban phim ma trdn 4x4.
> Gidi thich luu do:
Cho ma phim (MP) bét dau bang 00H. cho cgt Co= 0, kiém tra 4 hang
xem ¢6 bang 1111 khdng?
Néu ¢6 thi dd nhin mét trong bén phim tir “0” hoéc ‘1" hodc “2” hoac ‘3’

va r& nhanh theo huéng tim xem hang néo bang khong dé biét phim nao di
nhan.

Néu khong nhén thi gdn ma phim bang 04H, gan bang 04H la do cic

phim tir ‘0’ dén ‘3’ da sir dung cdc ma tir 00H dén 03H. Cho ¢ot Cy= 0 dé
quét cdc phim tiép theo.

Tuong tu quét cho dén khi hét cot ma khdng c6 phim nao nhén thi gan
bién trang thai TT béng 0 dé cho biét khéng ¢6 phim nhén.

Khi ¢6 nhén phim, tién hinh xoay hing sang phai qua c& C, sau do
kiém tra C ¢6 bang 0 hay khong, néu chwa bing 0 thi quay lai ting ma phim
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lén 1 vA xoay tiép cho dén khi C béng 0 thi gin bién TT bing 1 cho biét ¢6
nhan phim va thoat véi ma phim chira trong bien MP.

Vi dy 6-10: Gia sit khi quét phim va ¢6 nhan phim s6 ‘3’ thi ma hang
14 HyH,H Hy = 0111, m# phim MP bang 00.

Biéng 6-2: Qud trinh tim ma phim nhan phim s6 ‘3’

H;HHH, | Co C M3i phim MP
Gidtriban ddu | 0111 X 00
Xoay 1an 1 X011 1 Téng md phim 1én 1, MP = 01
Xoay lan 2 XX01 1 | Ting ma phim 1&n 1, MP = (2
Xoay l4n 3 XXX0 1 | Tang ma phim &n 1, MP = 03
Xoay lan 4 XXXX 0 | Két thic v6i ma phim MP = 03

Vi du 6-11: Gia sir khi quét phim va ¢6 nhén phim s6 ‘6’ thi ma hing
1a HsH>H{Hg= 0111, m3 phim MP bang (4.
Bdng 6-3: Qui trinh tim mé phim nhin phim s6 ‘6.

H;H;H,Hy | Co C Ma phim MP
Gid tri ban dau 1011 X 04
Xoay lan 1 X101 1 | Tang ma phim 1én 1, MP = 05
Xoay lan 2 XX10 1 | Tang ma phim lén 1, MP = 06
Xoay lan 3 XXX1 0 | Két thic véi ma phim MP = 06

Luu db trén gitp céc ban doc hidu va heu dd sau s& it gon hon vi phi
hop khi vi€t chuong trinh.
» Gidi thich lwu db:
Do ma trdn ban phim 1a 4x4 nén gin bién cdt bang 4 vi bién hing
bing 4, ma phim xudt phat 12 00H, c6 4 cit nén mi quét cit bing 1110.

Kiém tra hang H3-HO c6 béng 1111 hay khong?

Néu c6 thi im mi phim glong nhu da trinh bay, néu khéng ¢ phim
nhén thi tang md phim 1én 4 biang véi sd hang da gdn, xoay mé quét c4t sang
tréi ¢é guet cQt ti€p theo, giam blen cot di 1 va kifm tra xem da quét hét

chua, néu chua thi quay lai quét tiép, néu hét thi két thic.
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COT =4, HANG =4, MP =0

MA QUET COQT = 1110 ( N\

— . MP =MP+1
(" v
H3-HO %
s
D _ XOAY PHAI H3-H0
MP = MP+ HANG

XOAY TRAI MA QUET CQT

COT = COT-1 C=0

[
)
5 ¢ 4
TT =1, CO NHAN PHIM

)

TT =0, KHONG NHAN pHIM y

END -

Hinh 6-31: Luu dé quét ban phim ma trdn 4x4 rit gon.
Vi du 6-12; Hiy hiéu chinh hvu db trén dé quét ban phim ma tran 8x8&.

. Véi ban phim ma trdn 8x8 thi s lugng dudmg tin hiéu bing 8 + 8
bang 16, s6 lugng phim 14 8x8 bing 64 phim, c4c thay dbi nhu sau:

o Tén chuornhg trinh nén dit 13 ‘KEY 64",
e Bién cot gan béng 8, bién hang gén bing 8.
e Bién luu mé quét cot c6 gid tri bit dhu 1 “11111110”,
* Tencha 8 hang 1a H7-HO va gi4 tri so sanh 13 “11111111”.
Vi dy 6-13: Hay higu chinh hru 48 trén ¢ quét ban phim ma tran 6x4.

Vi ban phim ma trdn 6x4 thi s6 hrong duong tin hidu bing 6 + 4
bang 12, s6 lugng phim 12 6x4 bang 24 phim, céc thay doi nhur sau:

® Tén chuong trinh nén dat 13 ‘KEY24’,
* Bién cdt gan bing 4, bién hang gén bing 6.
* Bién luu ma quét cot ¢6 gié trj bit dAu 13 “1110”.

* Téncha 6 hang la H5-HO va gia trj so sanh 12 “111111”.
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Bé hiéu chuong trinh quét ban phim ma trin ta khao st bai tng dung
theo sau. -

Bai 6-14: Ding vi Idié“:u khién AT89S52 giao tiép véi mét led 7 doan
va ma trn phim 4x4. Viét chuong trinh quét ban phim ma tran, hién thi tén
cua phim trén ied 7 doan.

So dd mach:

IC1 AT89552 172 1
;— P1.0(T2} P0.0_ADD
< Prim2Ex) Po1_ADI
- P12 P0.2_AD2
oD - ] P13 PO.3_AD3
vee —={ p14 PU4_ADS
"\R1 —2-| PLEMOSI P05 ADS
b 10MF, —-| Premiso s aos
B —2- PL7SCK  POT_AD?
[l*l To; D¢ 2 peei -
| ReT ALEPRTG |2
W EANPP
O — ] PRORKD "
T Paimo P05 |2
13 P3.2{NT0 PLIAY 5=
B § mymr P22 A0 2
Ho )1—g P3.4TO P2IA |2
HI p—at P35t P24_A12 [
H2_p—f PR6MR P25 A3 [
TR S P26 Ata |-2L
. 28
W 18 P27 a15 |22
—I LR YR '
vz @1
B 1 w7

Hinh 6-31: Vi diéu khién giao tiép ban phim ma trdn.

Trong so d ding port3 giao tiép véi ban phim ma trén 4x4 va port0
dieu khién mét led 7 doan.

Luu dé:
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C BE:’BIN )

A
LUU 10 Mf\ VAO BN

r

QUET MA TRAN PHiM

GIAI MA HIEN TH] PHIM
L J

Hinh 6-32: Luu d quét hién thi ma ciia ban phim ma trin,
# Chuong trinh Keil-C:

#include <AT89X52.h>

#define KEYPORT P3

sbit HANGO = KEYPORT/,
sbit HANG1 = KEYPORTAS;
sbit HANG2 = KEYPORTA6;
sbit HANG3 = KEYPORTA7;

#define LEDPORT P1

int MAQUETCOT MAPHIM HANG,COT;
bit TT_KEY, TT_NHA:

char X;

unsigned char MA7D[16] =

{0XC0,0XF9,0xA4,0XB0,0X99,0X92,0X82,0XF8,0X80,0X90,0x88, 0x83,
0xC6, OxAl, 0x86, Ox8E};
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void KEY_4X4();
void KEY_NHAN(};
void KEY _NHA():
void KEY_NHA()
{
do {TT_NHA = HANGO & HANG} & HANG2 & HANG3;}
while (TT_NHA ==0);
}
void KEY_4X4()

{ KEY_NHAN();

it (TT_KEY==1)

{ MAPHIM = COT*4 + HANG; LEDPORT = MATD[MAPHIM];
KEY_NHAQ); /ICHO NHA PHIM NHAN

}

}

void KEY_NHAN(

{ MAQUETCOT = 0xFE; COT=0:; TT_KEY=0;

do

{ KEYPORT=MAQUETCQOT,

if (HANGO0==0) {HANG=0; TT_KEY=l; break;
else if (HANG1==0) {HANG=1; TT_KEY=l; break;
clseif  (HANG2==0) {HANG=2;, TT_KEY=1l,; break;
else if (HANG3==0) {HANG=3; TT_KEY=}; break;

—— ot et b

else
{ MAQUETCOT = (MAQUETCOT<<1) + Ox1,;
COT++; }

} while (COT1=4);

L)
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void MAIN ()

{ LEDPORT=0x7F;
while (1)

{ KEY_4X4(); }

}

*  Giii thich chwong trinh: :
Lénh “LEDPORT=0x7F;” ¢ chitc ning lam déu chdm cua led 7 doan
sdng &8 b4o hiéu. : -
Lénh “KEY~4X4();” ¢6 chirc nédng goi chuwong tinh con quét phim
ma tran,

Trong chuong trinh con KEY_4X4() c¢6 goi chuong trinh con
“KEY_NHAN();”.

Lénh ‘,‘if (TT_K.EY::}) T cé’ chirc ndng kiém tra bién trang CL:la
phim c6 nhan hay khdng, néu c6 thi tién hanh tao ma phljm bang céch lay
cot nhin véi 4 r6i chng véi hang gdn cho mé phim. Lénh tiép giai ma 7 doan
cho mé phim va xuét ra port dé hién thi trén led. Sau d6 tién hanh chong doi
. bang cdch ki€m tra nha phim 44 nhén hay chua bing cch goi chuong trinh
con “KEY_NHA();”.

Gia sit ta nhén phim s& 7 thi cOt & bang 1, hang bing 3, khi d6 ma
phim s& bang 1 nhin 4 c8ng vdi 3 nén bang 7.

» Churong trinh con quét phim: KE Y _NHAN()

Lénh “MAQUETCOT = OxFE;” ¢6 chitc nang gin dit ligu “FE =
11111110” cho bién ma quét cot. _ '

Lénh “COT=0;" ¢6 chirc niing gan bién ¢t bit diu tir cft thir 0.

. Lenh “TT_KEY=0;" ¢6 chitc néng gén bién trang théi coa phim ban
dau bang 1. . _ '

Thyc hién vong 13p do while c6 didu kién chim dirt khi c6 nhén phim
hogic khi di quét hét 4 cot. ' ' S

Lénh "KEYPORT=MAQUETCOT;” ¢6 chitc nang xuét ma quét cot
ra port giao tiep véi ban phim ma tran. '

Lgnh “if (HANGO == 0) (HANG=0;TT_KEY=1;break;}” c6 chic
ndng kiém tra hang thir 0 c6 bing 0 hay khong, néu bang 0 thi da nhén
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phim, tién hanh gén bién hang (HANG) béng 0, gan bién trang thdi phim
(TT_KEY) bang 1, ngl'mg kiém tra dé thodt khoi chuong trinh.
Néu khong c6 phim nao cta hang thit 0 thi Kiém tra phim cta hang thu

1. Néu c6 nhn thi c4c 1énh cling 1am tuong tu, chi khac 13 gén bién hang
bing 1.

Tuong tar chb hai hang 2 va 3.

Néu ca 4 hang khéng c6 phim ndo nhdn thi xoay ma quet cft sang cft
ké bang 1énh “MAQUETCOT.= (MAQUETCOT<<I} + 0x1;” khi xoay thi
déy s6 0 vao, do chi cho phép 1 cot bang O nén ta phai ¢ong voi | dé bit 0
moi xoay vao s& bang 1.

Vi dy sau khi xoay thi dir ligu s& la “1100”, cong véi 1 dé tré thanh
. Gil 101”'

Tang bién cét 1én 1 va Jam tiép cho dén khi nhdn phim hofic hét cot thi thodt,
» Chueong trinh con kiém tra nhad phim: KEY _NHA()

Thuc hién Vong 1ap do while, trong vong lap tién hanh and cdc bit cua
hang véi nhau, khi ¢6 nhan phim va con nhén thi 1am hang xudng mic O nén
khi and céc hang v&i nhau thi két qua bing 0, vong lap do while tiép tuc
thuc hién cho dén khi két qua and voi nhau bang 1, ¢6 nghia 1a di nha phim
da nhn.

Sau khi nha phim d4 nhin ta méi dugc phép nhén phim tiép theo.

Chuong trinh quét phim khac véi luu 48 & phan kiém tra cé nhan
phim hay khong, trong chuong trinh thi kiém tra timg hang, con huu dd thi
kiém tra 4 hing va xoay tim hang nao bang 0.

V. GIAO TIEP V1 PIEU KHIEN AT89S52 VOILCD
1. Giéi thigu LCD
Giao tlep v6i led 7 doan c6 han ché vi chi hién thj duoc céc s tir 0

dén 9 hoic s6 hex tir 0 dén F - khong thé nao hién thi duoc céc théng tin ki
ty khéc, nhung ching s& duge hién thj diy du trén LCD.

LCD c¢6 rét nhiéu dang phén biét theo kich thuée tir vai ki trr dén hang
chuc ki i, tr mgt hang dén vai chyc hang. LCD 16x2 ¢6 nghia Ia ¢6 hai hang,
mdi hang ¢6 16 ki tyr. LCD 20x4 ¢6 nghia la co bbn hang, mbi hang c6 20 ki ty.

LCD 16x2 c6 hinh déng nhu hinh 6-33:
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Hinh 6-33. Hinh cia LCD

2. So dd chan cia LCD

LCD cé nhiéu loai va s chan cia ching cling khidc nhau nhung ¢é hai
loai pho bién 1a loai 14 chin va loai 16 chan, su khdc nhau 14 cdc chan
ngubn cung cép, con cdc chan didu khién thi khong thay d6i, khi st dung

loai LCD nao thi phai tra datasheet cia chiing dé biét 16 cac chan.
Bing 6-4: Céc chan ctia LCD;

Thirty | Tén tin hiéu | /O M0 ti

1 Vs Ngudn | GND

2 Vop Ngudn | +5V

3 Vo Bi¢n dp | Diéu khién anh séng nén
4 RS INPUT | Register select

5 R/W INPUT | Read/Write

6 E INPUT | Enable (strobe)

7 DO /O DATA LSB

8 D! /0 DATA

9 D2 /O DATA

10 D3 /O DATA

11 D4 /0 DATA

12 D5 1[0} DATA

13 D6 /O DATA

14 D7 /O DATA MSB

15 A I Ngudn duong +5V
16 K I GND

Trong 16 chén cua LCD duge chiara lam 3 dang tin hiéu nhu sau:
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Cdc chdn cap nguén: Chin sé 1 1 chén ndi mass (0V), chan thu hai
ta Vdd ndi voi ngudn +5V. Chén thi ba ding dé chinh contrast thuong nbi
v6i bién trd. Hai chan A vi K ding dé cap ngudn cho deén nén dé c6 thé nhin
thiy vao ban dém.

Céc chan didu khién: Chan s6 4 1a chan RS dung dé diéu khién lya
chon thanh ghi. Chén R/W diing dé diéu khién qué trinh doc va ghi. Chén E
1A chan cho phép dang xung chot.

Cdc chin di ligu D7+D0: Chin s& 7 dén chéan sb 14 12 8 chan ding
dé trao ddi dir liéu gifta thiét bi didu khién va LCD.

3. So 4 mach giao tiép vi didu khién véi LCD

Trong phn ndy sé trinh bay phin giao tiép vi diéu khién AT89S52v6i
LCD nhu hinh 6-34:

14 ATRGSS2
L1 progz pog_apa |-
2| pruTZER  POI_ADI —32—
S ez poI_ADz [2- o
o -t pia PO Am 2L 2
- Fo.a_AD4 (25 oo
] P15_M0SI PB.S_ADS | WOk |
| e PIEMED  POEADE I |
H: = P17 ECK po 7 ADl R
S P 22| peEd -
2| ast P s
<31 Eavee
foc voe IHI BOMS o L
R —_ By s
. AL pa2mNTS PLI_sS (a2
FAXATT P22_AN0 —
GND A payamao rian |22
-‘%—- PA5T1 Pra_AIR e
25 ) iR bzs A13 53 o GND
Qi 17 ) parmD P2 A4 L
.7
. P27 A5 HH
1 F— XNTaLh VRLED|,
"Av
2MHZ A
KTALD N =T O Y S

2%“’ REHB&88%E “§ é %"
INRRERENNERNEREND
SENRENREENNRENERA

Hinh 6-34. Giao tiép vi diéu khién AT89S52 véi LCD.
Chii y: chinh bidn tr& sao cho cdc ki ty hién thi trén LCD thi dimg lai.

4. Céc lénh didu khién LCD

pé dleu khién LCD thi ¢6 céc IC chuyén dung duogc tich hgp bén dudi
LCD c6 mi 56 447801 den céc IC 447809. Trong IC nay c6 bd nhd RAM dang
d& hru trit dit liéu cAn hién thi va thue hién viéc didu khién LCD hién thi.

Bang 6-5: Cac 1énh didu khién bao gdm cac lénh dugc ligt k€ nhr sau:

Lénh xod man hinh “Clear Display”: khi thue hién 1énh nay, LCD s€
bi x04 v bd dém dija chi duogc xod vé 0.
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Lénh di chuyen con tré vé diu man hinh “Cursor Home” khi thyc
hién 1énh nay, bd dém dia chi dugc xod vé 0, phan hién thi tr&r vé vi trf gbe
dd bi dich truée d6. Noi dung bo nhé RAM hién thi DDRAM khong bj thay

dbi.

Lénh thiét lgp 16i vio “Entry mode set”; 1énh nay ding dé thiét lap
16i vao cho céc ki t hién thi, bit ID = 1 thi con trd ty dong téng 1€n 1 moi
khi ¢6 1 byte dit liéu ghi vao bd hién thi, khi ID = 0 thi con trd sé& khéng
ting: dir liéu mdi s& ghi dé Ién dit lidu cfi. Bit S = 1 thi cho phép dich
chuyén dit liéu mdi khi nhan 1 byte hién thi.

width (DL),
number of display

LI;NH RSIRW|D7|D6|D5|D4!D3{ D2 D1 |DO M6 ta clock
NOP 0 0 0 0| 0[O0 0 [Nooperation 0
Clear 01010 0 0] 0 [ 1 |Clear display & 165
-{display ' sets address -

counter to zero
Cursor O[O ]|O[O[O0O]O]| O] O/|170]|Setsaddress 3
home counter to zero,

returns shifted

display to original

position. DDRAM

contens remain

~ [unchanged.

Entry 0[O0 [O0|O0[0}0]| 0] 1 |{I/DiS |Setscursor move 3
mode set ) direction, and

specifies

automatic shift.
Display {0 |0 |0 fo0|0|0]| 1 |D|C|B [Tumsdisplay D). | 3
control cursor on/off (C)

or cursor blinking

(B).
Cursor/ | 0| O[O0 |010]|1|[S/CIRL] 0] 0 |Move cursor and 3
display shift display.
shift DBDRAM contents

remain unchanged.
Function| 6 | O | 0 {0 | 1 |DL| N | F | 0| 0 |Setsinterface data | 3
set '
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lines {N) and font
(F).
Set 0311 Character Generator  [Sets CGRAM
CGRAM RAM addres
addr
Set 1 Display data ram address  [Sets DDRAM
DDRAM addres
addr
Buzy BF Address counter Reads buzy flag &
flag & address counter
Addr
Read Read data Reads data from
data CCGRAM or
DDRAM
Read Write data Write data to
data CCGRAM or
DDRAM

Lénh diéu khién con tré hién thi “Display Control” Iénh nay dung
dé didu khién con trd (cho hién thi thi bitD =1, t4t hién thi thi bit D = 0), tat
mg con tro (md con trd thi bit C = 1, tat con trd thi bit C = 0), v nhap nhéy
con trd (cho nhip nhdy thi bit B = 1, tat thi bit B = 0).

Lénh di ckuyen con tré “Cursor /Display Shift”: lénh nay dung dé
didu khién di chuyen con tro hién thi dich chuyen (SC =1 cho phép dich
chuyén, SC = 0 thi khong cho phép), huong dich chuyén (RL = 1 thi dich
phai, RL = 0 thi dich trdi). N&i dung bd nhé DDRAM van khong dbi.

Lénh thiét chitc ndng “Function set’”. 1énh nay diung de thiét lap
chirc néng giao tlcp, bit DL (data length) = 1 thi cho phép giao tiép 8 duong
data D7 + DO, néu béng 0 thi cho phép giao tiép 4 duomg D7 + D4 dé tiét
kiém tin hiu giao tiép. Bit N (number of line) = 1 thi cho phép hién thi hai
“hang,, néu bang 0 thi cho phép hién thi 1 hang. Bit F (font) = 1 thi cho phép
hién thi v6i ma trdn 5x10, néu béng O thi cho phép hién thi véi ma trén 5x7.

Lénh thiét 1ip dia chi cho by nhé RAM phdt ki tw “Set CGRAM
Addr”; 1énh nay ding dé thiét 13p dia chi cho bd nhé RAM phat kil tu.

L¢nh thiét ljp dia chi cho bj nhé RAM hién thi “Set DDRAM
Addr”; 1énh nay ding dé thiét 13p dia chi cho b§ nhé RAM luu trir cc dix
lidu hién thi.
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Hai 1énh cudi caing 12 1énh doc va 1énh ghi dit liéu LCD.

Dang séng céc tin hiéu khi thue hién ghi dit liéu vao LCD nhu hinh 6-35;

Nhin vio dang séng ta cé thé thiy duoc trinh tr didu khién nhur sau:

Diéu khién tin hidu RS.

Diéu khién tin hidu R/W xudng murc thip.

Diéu khién tin hiéu E 1én mitc cao dé cho phép.

Xuét dit liéu D7+DO0.

Diéu khién tin hiéu E vé mirc thép.

Diéu khién tin hién R/W 1&n mitc cao tro lai.

. t-"s '_tah
RW A\
A - ,
Enable X b
. }.Tr S tds" ............ CEN ‘lh .
Data ) Valid Data \
d A

5. Dija chi cia tung ki tw trén LCD

Hinh 6-35. Dang séng diéu khién cia LCD,

LCD16x2 ¢6 hai hang méi hing 16 ki tu.

Hang thu nhét: ki ty tan cung bén trdi ¢é dia chi 1a 0x80, ki tu ké 1a
0x81, ki tu cudi cung la Ox8F. Hang thit hai: ki tu tdn cdng bén tréi cé dia
chi 12 0xCO, ki tu k& 12 OxC1, ki tu cudi cung la OxCF.

Bang 6-6: dia chi cia timg ki nu:

Dia chi

80 (81

82

83

84

85

86

87

88

89

8A

8B

_C

&D

8E

8F

Ki tr hang 1 D

H

S

P

K

Y

T

s

Kitu hang 2 T

P

O

C

H

Bia chi

Co|C1

C2

C3

C4

C5

Cé

c7

C8

C9

CA

CB

CC

CD

CE

CF
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6. Cac chuong trinh hién thj trén LCD

Bai 6-15: St dung mach giao tiép vi diéu khién AT89S52 véi LCD
16x2 & high 6-29, hay viét chuong trinh hién thi hai hang thoéng tin nhu
trong bang 6-6.

Ry

» So dd mach: gibng nhu hinh 6-36.

% Luu db:
( BEGIN )
¥

KHOI TAO LCD

HIEN TH] HANG THU NHAT

HIEN TH| HANG THLP HAI

Y
( Ew )

Hinh 6-36: Khoi tao LCD va hién thi thong tin trén hai hang.
» Chwong trinh Keil-C:

#include <AT89X52.H>

#define LCD_E Pl 5
#define LCD_RW P1_6
#define LCD_RS P1_7
#define LCD_DB P2

#define function_set 0x38
#define display_control 0xOF

f#tdefine clear_display 0x01
#define entry_mode 0x06
#define addr_linel 0x80
#define addr_line2 0xCO

unsigned char x, j;
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consi unsigned char HANGI1(16] = {" DH SP KXY THUAT "};
const unsigned char HANG2[16] = {" TP HO CHI MINH "};
void delay(unsigned int x)
{ unsigned int y;

Afor (y=0;y<x;y++) {- }
} . ' o _
void COMMAND_WRITE(unsigned char CMD) .

{ LCD_DB=CMD; LCD_RS=0; LCD_E=l;; LCD_E=0;
delay(10); } :

void DATA_WRITE ( unsigned chiar DTDPL)

{ LCD_DB=DTDPL; LCD_RS=1; LCD._E-;I : LCD_E=0;
delay(10);} ' '

void SETUP_LCD( )
{ LCD_E=1; LCD_RW=0; _
 COMMAND_WRITE(function_set);  delay(5000);
COMMAND_WRITE(display_control);
COMMAND_WRITE(clear_display); delay(1000);
COMMAND_WRITE(entry_mode);
)

void main { )
{  SETUP_LCD();
COMMAND_WRITE(addr_linel);  delay(10);
for(j=0;j<16;++)  {DATA_WRITE(HANGIIj]);)

COMMAND_WRITE(addr_line2); delay(10);
for( j=0;j<16;j++) {DATA_WRITE(HANG2[j]);}
while (1){ ) '
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Dé cic chuong trinh ¢6 ding LCD cho don gian thi cdc chuong trinh con
khoi tao s€ viét thanh mét file riéng vdi tén file Ia “THUVIEN_LCD16X2.C”
va luu vao mot thu myc clia phan mém Keil: “C:AKei\C5 INNC\Atmel”.

N&i dung cta file nhu sau:

#ifndef LCD_E

#define I.CD_E PL.5

#endif

#ifndef LCD_RW
#define LCD_RW P1_6

#endif

#ifndef  LCD_RS
#define LCD_RS P1_7

#endif '

#ifndef LCD_DB
#define LCD DB P2

| #endif
#define function_seét. - 0x38
#define display_control 0xOF
| #define clear_display 0x01
#define entry_mode 0x06
#define shift_left - - O0x18
#define shift_right 0x1C
#define addr_linel . 0x80
‘#define addr_line2 - 0xCO .
#define addr_line3 0x9%4
| #define addr_line4 Oxd4

void delay(unsigned int X}

{ unsigned int y;
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for (y=0;y<x;y++) { }

}
void CON_IMAND*WRITE(unSi gned char CMD)

{ LCD_DB=CMD; LCD_RS=0; LCD_E=1; LCD_E=0;
detay(10); }

void DATA_WRITE ( unsigned char DTDPL)
{ LCD_DB=DTDPL; LCD_RS=1; LCD _E=I: LCD_E=0;

delay(10);}

void SETUP_LCD()

{ LCD_E=1; LCD_RW=0;
COMMAND_WRITE(function_set);  delay(50);
COMMAND_WRITE(display_control);
COMMAND_WRITE(clear_display);  delay(1000);
COMMAND_WRITE(entry_mode);

}

Sau khi tao xong file thu vién, chuong trinh hién thi hai hang theo yéu
cdu cia bai 6-10 con lai nhur sau:

#include<AT89X52 H>

#include<« THUVIEN_LCD16X2.C>

unsigned char x, j;

const unsigned char HANG1[16] = {"DAI HOC SU PHAM "}

const unsigned char HANG2[16] = {" TP HO CHI MINH "}

void main ()

{ SETUP_LCD( );

COMMAND_WRITE(addr_linel); delay(10);
for( j=0;j<16;j++) {DATA_WRITE(HANGI1[j});}
COMMAND_WRITE(addr_line2); delay(10},
for( j=0;j<16:j++) {DATA_WRITE(HANG2[j]);)
while (1}{ }
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Bai 6-16: St dung mach giao tiép vi didu khién AT89S852 voi LCD
16x2 & hinh 6-29, hay viét chuong trinh hién thi hai hang thong tin nfu
trong bang 6-7. Trong d6 hai 6 cudi cla hang 1 s& hién thi thdi gian dém
gidy chua can chinh xéc.

Bang 6-7: thong tin hién thi hai hang ki tie:

Pia | 8 8 | & 8—|8 g ig |8 18 |8 |8 |8 18 |8 8T
chilo 11 2 {3 1|4 (5|6 |7 |8 9 |A[B|C|D|E|F
Ki {DJIO|N|G H| O |: S 1S5
r

han

gl ]
Ki T P HIO "1C 1H I IM|I |N |H

fur

han

g2

biajc|c|Cc|C|C clcicclcic |c|c |C C |C
chilo 1 |2 1314 (56 |7 |8 9 |A|B C|DIE |F

So dd mach: giéng nhu hinh 6-27.

» Luu dé:
( secN )
Y

KHO'1 TAO LCD, COUNTER T0
HIEN THI HANG 1, HANG 2

*4

DEM GIAY, GIAI MA HIEN TH| TREN LCD, DELAY
L

Hinh 6-37: Hién thi thong tin trén hai hang va dém gidy.
» Chuwong trinh Keil-C:

#include<ATR9IxS52.H>
#include<THUVIEN LCD16X2.C>
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unsigned char giay,x,y,j, madvigiay,machucgiay;

const unsigned char HANG1[16] = {"DONG HO:"},

const unsigned char HANG2[16] = {" TP HO CHI MINH "};
void GIAIMA_ASCII()

{

}
void HIENTHI_LCD()

{

}

vold main ()

{

x=giay % 10; y=giay / 10;
madvigiay = x + 0x30; machucgiay = y + 0x30;

COMMAND_WRITE(0x8E); _
DATA_WRITE(machucgiay); DATA_WRITE(madvigiay);

SETUP_LCD( );
COMMAND_WRITE(addr_linel); delay(10);
for(j:O;j%S;j++) {DATA_WRITE(HANGI[j]);}
COMMAND_WRITE(addr_IineZ); delay(10);
for( j=0:j<16;j++) {DATA_WRITE(HANG2[i]);}
while (1) |

{for{giay=0; giay<60; giay-++ )

{ GIAIMA_ASCII(): HIENTHI_LCD();
delay(10000);}

1 J

Céc théng tin hién thi trén LCD 12 ma ASCII, gi4 trf ciu gidy duoc

tich ra thinh 50 BCD va cdng thém véi 0x30 s& thinh ma ASCIL khi d6
moi hién th trén LCD.

Néu khong hién thi cac théng tin ma chi hién thi thoi gian dém gidy

tht chuong trinh con lai nhu sau:

#include<AT89x52 H>
#include<THUVIEN LCD16X2.C>
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unsigned char giay,x,y.j, madvigiay,machucgiay;
void GIAIMA_ASCII()

{ x=giay % 10; y=giay / 10;

madvigiay = x + 0x30; machucgiay = y + 0x30;
}
void HIENTHI_LCD()

{ COMMAND_WRITE(0x8E); DATA_WRITE(machucgiay):
DATA_WRITE(madvigiay); } '
void main ()
{ SETUP_LCD( )
while (1)
{for(giay=0; giay<60; giay++)

{ GIAIMA_ASCIL(); HIENTHI_LCD();
delay(10000);)

H

VI. CAU HOI ON TAP - TRAC NGHIEM - BAI TAP
1. Céu hdi on tap
Cau sé 6-1: Hiy néu céc chirc ndng port0, 1, 2 va 3 cla vi diéu khién
AT89552.
2. Ciu héi mé rong

Cau sé 6-2: Hay tim hidu céc port cua vi diéu khién AT89CSIRD2 va so
sanh voi AT89S52.

Cau sé 6-3: Hiy tim hidu céc thong tin ¢ua LCD 20x4.
3. Ciu hai trac nghiém
Cdu 6-1: Khai bso bién “INT x” thi bién x 1a:
(a) 1bit (b) 8 bit
(c) 16 bit (d) 32 bit
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Céu 6-2:  Khai bio bién “INTL6 y” thi bién y li:
{a) 1 bit {b) 8 bit
(c) 16 bit (d) 32 bit
Cén 6-3:  Khai bdo bién “unsigned int y” thi bién y 12 6 nguyén duong:
(a) C6 gid tri tir 0 dén 255 (b) C6 gid ti tir 0 dén 256
(c) C6 gid trj tir -128 dén 127 (d) C6 gia tri tir -128 dén 255
Céau 6-4:  Khai bdo bién “signed int y” thi bién y 12 56 nguyén duong:
(a) C6 gi4 tri tir 0 dén 255 (b) C6 gi tri tir O dén 256
(c) C6 gid tri tir -128 dén 127 (d) C6 gia i tir -128 dén 255
Cau 6-5:  Ki higu "x = y/z” Ja 1&nh ¢6 chitc nang;
(ay X béng y chia z léy sé du (b)y X bfmg y chia z 1ay kér qua
(¢) X béng z chia y lay s§ du (d) X béng z chia y ldy két qua
Céu 6-6: K hidu “x = y%z” 12 1énh ¢c6 chiic ning:
(a) X bingy chiaz liy b du (b) X bang y chia z ldy két qua
(c) X béng z chia y lay sb du (d) X bang z chia y 14y két qua
Cédu 6-7:  Khai bio nao 1a khai béo ki tu:
(a) INT (b) Char
(b) FLoat (d) Long
Cau 6-8: Vi diéu khién AT89S52 thi cdc port:
(a) Chi truy xuét bit (b) Truy xudt bit v byte
(c) Truy xuét byte (d) Truy xuét 16 bit
Can 6-9:  Trong mach quét 8 led thi transistor ¢6 chitc nang:
(a) Khuéch dai dong (b) Khuéch dai 4p
(¢} Khuéch dai dong, 4p (d) Biéu khién led
Céu 6-10: Trong mach quét 8 led thi mdi thoi diém c6:
(a) 2led sédng (b) 1 led sdng
{c) 3ledsang (d) 8 led sang
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Cau 6-11: Trong mach quét 8 led néu chuong trinh khong quét th:

(2) 8led vAn séng (b) 8 led sdng m&
(c) 8ledtat (d) 1 led sing
Céu 6-12: Néu mé rong mach quét 8 led thanh 16 led thi ding t01 thidu:
(a) 16 duomg /O - (b) 32 dudng /O
(c) 8 duwong /O {(d) 24 dudng VO
Cén 6-13: Trong mach quét 8 led thi thoi gian led sing mdi led la:
(a) 1/8 chuky (b} 7/8 chu ky
{¢c) l/dchuky (d) 8/7 chu ky
Cau 6-14: Trong mach quét 8 led thi thoi gian led tit moi led 1a:
(a) 1/8 chuky (b) 7/8 chu ky
(c) 1/4chuky (d) 8/7 chu ky
Céu 6-15. Khi AT89S52 giao tiép véi LCD ding bao nhigu 10:
(a) 8 duong /O (b) 11 duong /O
(c) 3 dudng VO (d) 16 duong YO
Cau 6-16: Ma 7 doan sb 9 ctia led anode chung 1a:
(1) OXF9 (b) 0x90
(c) 0x80 (d) OxFO
Cau 6-17: Ma 7 doan sb hex F cia led anode chung la:
(a) OX8E (b) OXES
(c) OxF8 (d) 0Xfe
Cénu 6-18: Dit liéu hién thi trén LCD thudc dang:
(a) Ma BCD (b) Ma GRAY
(c) Mi ASCII (d) Ma qua 3
Céu 6-19: Dia chi bt dAu hang thir nhét cia LCD 1a:
(a) 80 (b) 0x8F
(c) 0x80 (d) 0xCO
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Cédu 6-20: Dia chi bit dAu hang thir hai cia LCD 1i;

(a) 80 (b) Ox8F '
(c) 0x80 - (d) 0xCO
4. Bai tap

Baitdp 6-1: Dung vi diéu khién AT89S52 giao tiép véi 32 led don dimg 4 -
port, hdy viét luu d6 va chirong trinh diéu khién véi cdc yéu
cau nhu sau: '

+ Chuong trinh 1: 32 led sang dan tit dan phai sang
trdi v&i thoi gian delay 1a Is.

+ Chuong trinh 2: 32 led sdng dan tit din tr trai sang
phai voi théi gian delay 12 1s.

+ Chuong trinh 3: 32 led séng tét (chop tét) 5 lan vai thoi
gian delay 1a Is. ' '

Baitdp 6-2:  Ding vi dicu khién AT89S52 giao tiép voi hai led 7 doan loai
anode chung, hay viét lwu 46 va chwrong trinh dém thoi gian 1
gidy v&i yeu clu dém tir 00 dén 59 rdi dém xudng 00.

Baitdp 6-3: Dung vi diéu khién AT89S52 giao tiép voi 8 led 7 doan loai
anode chung dung phwong phdp quét, hay viét luu db va
chuong trinh deém gidy.

Baitdp 6-4. Ding vi diéu khién AT89S52 giao tiép voi 8 led 7 doan loai
anode chung dung phuong phap quét, hdy viét hru db va
chuong trinh dém phuit gidy.

Baitdp 6-5: Dung vi diéu khidn AT89S52 giao tiép véi 8 led 7 doan loai
anode chung ding phwong phip quét, hay viét lwu d6 va
chuong trink dém gid phut gidy.

Baitdp 6-6:  Ding vi diéu khién AT89S52 giao tiép véi 8 led 7 doan loai
anode chung dung phuong phip quét, hay yiét luu 46 va
chuong trinh dém gio phit gidy, ¢6 3 niit nhan mod, up, dn
d€ chinh thai gian.

Baitgp 6-7:  Dung vi diéu khién AT89S52 giao tiép véi LCD, hay viét luu
d6 va chuong triinh dém gio phut gidy.

Bait@p 6-8:  Dung vi diéu khién AT89S52 giao tiép véi LCD, hay viét luu
db va chuong trinh dém gid phiit giay, c6 3 nit nhin mod.
up, dn d¢€ chinh thoi gian.
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Chwong 7 | |
VI PIEU KHIEN AT89S52: TIMER - COUNTER

% GIGI THIEU

& TIMER/COUNTER CUA VI DPIEU KHIEN ATMEL AT89852
»  KHAO SAT TIMER TO, T1 CUA AT89S52

Khao sdr thanh ghi TMOD cua AT89552

Khdo sdt thanh ghi TCON ciia AT89552

Timer cia AT89852 hoat dong & ché d6 0 hay mode 0

Timer ctia AT89S52 hoat dong o ché d¢ 1 hay mode 1

Timer cia AT89S52 hoat ddng & ché dé 2 hay mode 2

v Timer ciia AT89S52 hoat dgng ¢ ché do 2 hay mode 2

+  CAC THANH GHI, CAC BIT CUA TIMER TRONG NGON
NGU KEIL-C

& (NG DUNG TIMER/COUNTER CUA VI PIEU KHIEN ATMEL
AT89S52

»  PINH THOI DUNG TIMER CUA AT89852

«  PEM XUNG NGOAI DUNG COUNTER CUA AT89S52
% CAUHOI ON TAP - TRAC NGHIEM - BAI TAP

=  CAUHOION TAP

=  CAUHOIMORONG

»  CAUHOI TRAC NGHIEM

= BAITAP

AN NN
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1. GIOI THIEU

O chuong nay khao sit cc timer/counter cia cic vi diéu khién, céc
timer/counter ¢é chitc ning dém xung ndi ¢6 chu ky da biét d& dinh thoi
diéu khién thiét bi theo thoi gian, ¢6 thé dém Xung ngoai dé dém sy kién
nhu dém s6 vong dy quin, dém san phim, dém tién,

Timer c6 nhiu tién ich trong didu khién nén hau hét cdc vi didu khién
déu tich hop, & chuon g nay ching ta s& khao sat timer/counter v céc tmg dung,

Sau khi két thic chuong ndy, ban ¢6 thé sir dung duge timer/counter
cla cée vi didu khién.

IL TIMER/COUNTER CUA VI PIEU KHIEN ATMEL AT89S52

Vi dieu khién AT89S52 c6 3 timercounter TO, T1 va 12.
Timer/counter TO va T1 xudt hién & céc thé hé ho MCS51 vA T2 xuft hién &
ho MCS52. Hai timer TO va T1 sir dung chung hai thanh ghi TMOD va
TCON, con cic thanh ghi ctia timer T2 14 doc lép.

1. Khao sat timer T0, T1 ciia AT89S52

Hai timer TO va T1 ¢4 6 thanh ghi nhu bang 7-1:
Tén Chite niing
TCON | Control: diéu khién
TMOD | Mode: lura chon kiéu hoat dong

TLO Byte thip cia timer TO
TL1 Byte thap ctia timer T1
THO Byte cao cua timer TO
THI1 Byte cao cia timer T1

» Khdo sdt thanh ghi TMOD ciia AT89S52

Thanh ghi TMOD gdm hai nhom 4 bit: 4 bit thap dung dé thiét lap céc
ché 6 hoat dong cho TO va 4 bit cao thidt 1ap céc ché d6 hoat déng cho T1.

TIMER1 TIMERO

AP 1 S I T L R i R

" P P S R e
— ———

GATE /T M1 MO GATE /T M1 Mo

Hinh 7-1: Thanh ghi TMOD.
Céc bit cua thanh ghi TMOD duoc tém tit nhur bang 7-2.
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Bdng 7-2: Céc bit trong thanh ghi TMOD:

Bit | Tén Timer | Chire ning

7 | GATE | 1 Néu GATE = | thi Timer 1 chi 1am viéc khi INT1=1
GATE = 0 thi timer hoat ddng binh thuéng.

6 | CT 1 Bit lua chon counter hay timer:
C/T = 1: dém xung tir bén ngodi dua dén ngd vao T1.
C/T = 0: dinh thoi dém xung ndi bén trong.

5 Mi 1 Bit chon mode cua Timer 1.

4 MO 1 Bit chon mode cua Timer 1.

3 |GATE|O Néu GATE = | thi Timer 0 chi lam vigc khi INTO= 1

2 | CT 0 Bit lya chon counter hay timer: giéng nhu trén.

1 M1 0 Bit chon mode cua Timer 0.

0 | MO 0 Bit chon mode cua Timer 0.

Hai bit MO vi M1 tao ra bén trang thdi tuong img v6i bon kiéu
[am viée khac nhan ciia TO hogc clia T1 nhu bang 7-3.

Bang 7-3: Céc bit chon mode trong thanh chi TMOD:

M1 | MO | Kiéu | Chuc nang
0 |0 Kidu dém 13 bit twong thich v&i vi didu khién 8048.
o |1 |1 Kiéu dém 16 bit.
1 o 2 Kiéu dém 8 bit tw dong nap lai.
1|1 |3 Kiéu chia tich Timer:

Timer0: duoc tach ra {am hai timer 8 bit gdm co:
o Timer 8 bit TLO duoc didu khién boi céc bit cia TO.
o Timer 8 bit THO duoc diéu khién bai cde bit clia T1.
Timerl: khong dugc hoat dong & mode 3.

> Khio st thanh ghi TCON clig AT89552

~ Thanh ghi didu khidn TCON chira céc bit trang thdi va cdc bit didu
khién cho TO va T1.
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Hinh 7-2: Thanh ghi TCON.
Hoat dng ciia timg bit cia thanh ghi tcon dugc tém tit nhu bang 7-4;
Bang 7-4: Céc bit trong thanh ghi TCON:

Bit | Ki hiéu | Chirc niing

7 | TF1 | Cé tran Timer 1.

6 TR1 | Bit didu khién Timer 1 dém / ngimg dém:
TR1 = 1 thi timer 1 dugc phép dém khi c6 xung.
TR1 =0 thi timer 1 khong dugc phép dém (ngimg).

TFO | C& tran Timer 0 (hoat dong twong ty TF1)

TRO | Bit diéu khién Timer 0 (giéng TR1)

IE]1 | C&bdo ngit INT1.

IT1 | Bit lva chon ngét INT1 tdc déng bing mirc hay bing canh.
IT1 =0 thi ngat INT1 tdc dong bing mitc.

IT1 = 1 thi ngit INT1 tac ddng béng canh xudng.

1 IEQ Giéng nhu IE1 nhung phuc vu cho ngat INTO

0 IT0 | Gibng nhu IT! nhun g phuc vy cho ngit INTO

Ny W | & | La

Khi timer bj tran, ¢ tran TFx = 1, ta ¢6 thé xda c&r bing phin mém hodc tw
ddng x6a khi vi diéu khién thuc hién chuong trinh con phuc vt ngit timer.

Khi ¢6 ngit xay ra & ngd vao INTx s& lam ¢ IEx 1én muc 1.

Khi vi diéu khién thue hién chuong triinh con phuc vu ngét INTx, tu
dOng xda lubn c& béo ngit [Ex.

Chit §: “x” 14 0 hoic 1 néi chung cho ca TO va T1 hoéc INTO vaINT1.

Nhu @i trinh bay & trén céc timer ¢6 bén kidu hoat dong, phan nay sé
khdo sit chi tiét cdc kidy hoat d¢ng ctia timer.

> Timer ciia AT89S52 hoat dpng & ché dj 0 hay mode 0

Mode 0 12 mode dém 13 bit: trong d6 8 bit cao sl dung hét 8 bit cua
thanh ghi THx, 5 bit cdn lai chi sir dung 5 bit trong s0 thap cua thanh ghi
TLx, cdn 3 bit cao ciia TLx khong dung nhu hinh 7-3.
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O mode 0 thi gid tri dém 16n nhét 1a 2" = 8192 tic dém tir “0 0000
0000 0000B” dén 1 1111 1111 1111B” va néu 6 thém mét xung nita thi b
dém s& trin va c& trian 1én 1. Néu cho phép timer ngat thi ngét sé tic dong.

B{ CHIA
{12}

i) | c/T=0  CONTROL

" TLG {SBIT) THO ‘sam

!
TO PIN T ciT=1 ]

i INTERRUPT

Hinh 7-3: Timer 0 hoat déng o mode 0.
» Timer ciia AT89S52 hogt djng & ché do 1 hay mode 1

Mode 1 1a mode dém 16 bit, xem hinh 7-4. & mode niy gié trj dém 1
Ién nhdt 1a 2'%. Timer hoat dong & mode I gidng nhw mode O chi khic [a
dém 16 bit.

BO CHIA |
vz i

CiT=0 CONTROL

B R S RN R AT TRRE | Bl
_r LG (BEIT) THG (8BIT} H TFO L
INTERRUPT

Hinh 7-4: Timer 0 hoat dong 6 mode 1.
> Timer ciia AT89S52 hoat dpng & ché dj 2 hay mode 2

Mode 2 12 mode dém 8 bit ty dong nap lai, byte thap TLx cua Timer
hoat ddng nhu mot Timer 8 bit trong khi byte cao THx cua Timer dung dé
luu trit gia tri d& nap lai cho thanh ghi TLx.

Khi bé dém TLx dém va chuyén trang thdi tir FFH sang 00H: thi ¢
tran 1én 1 va gia tri luu trong THx dugc nap vio TLx va bd dém tlep tuc
dém tir gi4 tri vira nap vao TLx tir THx 1€n va cho dén khi c6 chuyén trang
théi tir FFH sang O0H ké tiép vh cir thé tiép tuc. So dd minh hoa cho timer
hoat déng & mode 2 nhu hinh 7-5.
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CfT=0 CONTRCL

v - 7LO (9BIT) ’ INTERRUPT

TC-‘T=1 1

Hinh 7-5: Timer I hoat déng ¢ mode 2.
> Timer ciia AT89S52 hogt dpng & ché dj 3 hay mode 3

Mode 3 1a mode Timer0 tdch ra lam 2 timer cing véi timer 1 tao thinh
3 timer.

o

INTERRUPT

CONTROL

/12 Fosc e THO {BBIT) g_TE.RRUPT
N

Hinh 7-6:Timer O hoat ding ¢ mode 3.

Khi dinh & cdu hinh mode 3 thi timer0 duoc chia 1a 2 timer 8 bit TLO
va THO hoat ddng nhu nhimg timer ddc 14p va str dung céc bit TFO va TFI
lam cée bit c& trin tuong mg nhur hinh 7-6.

Timer 1 khong sir dung & mode 3 nhung o thé hoat dong & céc mode
khéc va khong cé bdo tran vi ¢& tran TF1 di diing dé béo trin cho timer THO.

Khi timer 0 hoat ddng & Mode 3 s& cung cip thém 1 timer 8 bit thit ba.
Khi Timer 0 & mode 3 thi Timer 1 6 thé hoat déng nhu la mét bd dao dong
thiét lap toc 6 Baud phuc vu cho Port néi tiép de truyén va nhin di¥ liu,
hoac cé thé diing trong céc tng dung ma khong cn béo trin va béo nuat So
d6 minh hoa cho timer hoat dong & mode 3 nhu hinh 7-6.
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2. Khao sat timer T2 cia AT89852

Céc thanh ghi cia timer/counter T2 bao gdm: thanh ghi TL2, TH2,
thanh ghi diéu khién T2CON, thanh ghi RCAP2L va RCAPZH.

CDH |

TH2
CCH . TL2

CBH | RCAP2H
CAH | RCAP2L
COH | T2MOD

C8H BF | 8E (8D | 8C | 8B | 8A | 89 | 88 E T2CON
Hinh 7-7: Cdc thanh ghi cua timer T2.

’ Timer/counter T2 cé thé dong dé dinh thoi timer hodic dung nhu bd
dém counter dé dém xung ngoéai dua dén ngd vao P1.0.

Timer/counter T2 c6 ba kiéu hoat déng: dém tu dong nap lai, ché do
Capture va thiét 14p tbc d6 baud dé phyc vu cho truyén dit ligu.

# Khdo sdt thanh ghi T2MOD
Chu triic ctia thanh ghi T2MOD nhar hinh sau:

AT ! ) S ST Gy R S e T A e

. . . ] . S T20¢ DCEN

Bit 7 Bit 0

Hinh 7-8: Thanh ghi T2MOD.

¢ Bit DCEN (Down Counter Enable): khi bang 0 thi chi dém 1én, khi
bagng 1 thi T2 dugce dinh céu hinh nhu by dém 1én/xubng.

e Bit T20E: 12 bit cho phép timer T2 xuat.
» Khao sdt thanh ghi T2CON
CAu tric cta thanh ghi T2CON nhu hinh sau:

AT

TF2 EXF2 RCLK Tk | EXEN2 | TR2 c/fi | cp/R2

Bit 7 Bit 0

Hinh 7-9: Thanh ghi T2CON.
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Chirc nén

cua thanh ghi diéu khién T2CON nhu bang 7-5:

Bit

Ki hig¢u

Chiic ning

TF2

C¢& tran Timer 2, (TF2 s&€ khong dugc thiét 18p 1én muc 1
néu bit TCLK hodc RCLK & mic 1).

EXF2

Co bio ¢6 xung ngodi dua dén T2XE cua timer T2: 1én 1
khi xay ra ché do capture hogc nap lai dif liéu bai chuyén
trang thai tir 1 sang 0 & ngd vao T2EX va EXEN2 = 1. Khi
cho phép T2 ngat, EXF2=1 thi CPU s€ thuc hién chuong
trinh con phuc vu ngit T2, bit EXF2 phzu x0a bang phan
mém. Bit EXF2 khong tao ra ngit & ché d6 dém
1én/xuéng.

RCLK

Bit cho phép nhén lya chon xung clock d& nhan dit liéu noi
tiep;
» Khi bit RCLK=1 thi T2 tao toc d baud cho port ndi
tiep dé nhén 4t liéu con timer T1 s& cung cap toc do
baud cho port néi tiép dé phat dir liu di.
e Khi bit RCLK=0 thi T1 s& tao téc d6 baud dé nhan dir
lidu,

TCLK

Bit cho phép nhan lya chon xung clock dé phit dir ligu noi
tiep:
* Khi TCLK=1 thi T2 tao tdc d¢ baud cho port ndi tiép
de€ nhan dit liéu vé.
o Khi bit TCLK=0 thi T1 s& tao toc d6 baud dé nhén dix
lidu.

EXEN2

Bit cho phép tac dong ra bén ngoai.
¢ Khi EXEN2 = 1 thi cho phép xuit xung bdo hiéu 0
ngd ra T2EX khi hoat dong & ché d6 capture hoidg

ché do nap lai voi diéu kién 12 T2 khéng dwoc ding
& tao téc db baud.

» Khi EXEN2 = 0 thi khong cho phép xuét tin hiéu ra
ngoai.

TR2

Bit diéu khién Timer 1 dém / ngimg dém:
e TR2 =1 thi timer 1 dugc phép dém xung.

¢ TR2 = 0 thi timer 1 khong dugc phép dém xung
(nglmg).
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1 Cc/T2 | Bitlu chon counter hay timer: (tich cyc canh xudng)
CIT2=1: dém xung tir bén ngoai dua dén ngd vao T2.
C/T2=0: dinh thoi dém xung ndi bén trong,

0 | cptRrL2 | Bitluachen ché d6 Capture hay tu dong nap lai:

e CP/RL2 = I: thi hoat dong Capture va khi két thic
thi chuyén trang thai tir 1 sang 0 & ngd ra T2EX khi
bit EXEN2=1.

¢ CP/RL2 = 0: thi hoat dong dém vi ty dong nap lai
va khi tran hodc khi ngd vao T2EX chuyeén irang
thai tir 1 sang 0 neu bit EXEN2=1.

Khi bit RCLK ho#éc TCLK = 1 thi bit nay xem nhu bo.

» Ché dp Capture:

Khi CP/RL2=1 thi timer hoat dong & ché dd capture.

C6 hai ua chon tlry thude vao bit EXEN2 trong thanh ghi T2CON.

Néu bit EXEN2 = 0 thi T2 I timer hay counter 16 bit vi khi dém tran
thi 1am cor tran 1én 1 va phét sinh ngét néu cho phép.

Néu bit EXEN2 = 1 thi T2 hoat dong dém binh thuong nhung néu cé
chuyen trang théi cua xung bén ngoai dua dén ngd vio T2EX (canh xudng)
thi gia trf dém cida cép thanh ghi TH2 va TL2 s€ nap sang cdp thanh ghi

RCAP2H va RCAP2L tuong ung, dong thoi 1am bit EXF2 trong T2CON
1&n 1, c& EXF2 c6 thé tao yéu cau ngit glong nhu TE2,

BO CHIA B
w2 B

INTERRUPT

g o

TRANSITICN
DETECT

CONTROL
T2EX PIN CAPTURE

Ob— ]

fEXENZ
Hinh 7-10: Hoat déng cua timer T2 0 ché d6 Thu nhdn dir lidu.

197




CHUONG 7 GIAO TRINH VI XY LY

» Khio sdt ché dp dém tw dong nap lai:

Khi CP/RL2=0. timer hoat dong & ché d6 dém tu dong nap lai. ©
ché dé nay thi T2 ¢6 thé 1dp trinh dé dém 1én hodc xudng phu thude vao bit
DCEN.

Khi reset. bit DCEN béng 0 nén ché do dém mic nhién la dém lén.
Khi lap trinh lam bit DCEN bang 1 thi hoat déng ché Ao dém lén hodc dém
xuéng phy ﬂmpc vao gid tri cua bit 0 ngé vao T2EX,

OVERFLOW

TRANSITION
DETECT Y
R T O R S INTERRUPT
RELAOD | rcaPzH | roaraL [f
CONTROL
T2EX Pl I J_
= » l -
[ExENz

Hinh 7-11: Hoat dong cua T2 o ché do te dong nap lai dém lén véi DCEN = 0
Hoat dong dém 1én khi bit DCEN bang 0 nhu hinh sau:
O ché dé nay, ¢6 hai tiy chon phu thudc vao bit EXEN2:

» Néu EXEN2 =0 thi T2 dém 1én vuot qua FFFFH thi tran lam TF2

lén 1 déng thon nap lai gia try luu ud rong hai thanh ghi RCAPZL
va RCAP2H cho TL2, TH2.

e NéuEXEN2 =1 thi T2 dem 1én va nap lai gid tri khi bi tran hoac khi
¢6 chuyén trang thai canh xudng cua xung dua dén ngd vao T2EX.

C4 hai d&u phat sinh yéu clu ngat,

Khi ¢ho bit DCEN bang 1 thi T2 hoat déng dém lén hodc xudng nhu
hinh sau:
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DOWN COUNT RELOAD VALUE

O

TOGGLE

mmr‘
] w2 [
INTERRUPT

4

COUNT
DIRECTION:
1=UP

O = DOWN

TZEX PIN
=

Hinh 7-12: Hoat déng ctia T2 6 ché d@¢ ne dong nap lai dém lén/xudng voi
DCEN = 1.

O ché d6 nay néu ngd vao T2EX bang 1 thi T2 s& dém 1én, T2 s& tran
khi gi4 tri dém 16n hon FFFFH va ¢ tran bing 1, phat sinh ngt, déng thoi
nap lai gia tri dét trude trong cdp thanh ghi RCAP?L vi RCAP2H cho TL2,
TH2.

Néu ngé vao T2EX bang 0 thi T2 s& dém xubng, néu gia tri ¢ém trong
cip thanh ghi TL2, TH2 nhé hon RCAP2L, RCAP2H thi co tran bang 1,
phit sinh ngét, ddng thoi nap lai gid tri FFFFH cho TL2, TH2.

Bit EXF2 déo trang thdi khi T2 tran trén (¢ém [€n) hodc tran dudi
(dém xudng) thi ¢6 thé ding nhu 1a bit thir 17 i trong ché dd hoat dong ndy
thi bit EXF2 khong phai & co bao ngat.

3. C4c thanh ghi, cdc bit cia Timer trong ngén ngi’r Keil-C

Trong ngdn ngit 1ap tinh Keil-C dd dinh nghia s&n céc tén thanh ghi
va c4c bit cta céc thanh ghi, ban can phéi biét c4c tén thanh ghi va céc bit dé
1dp trinh.

Bang 7-6: Thur vién dd dinh nghia cdc thanh ghi va cdc bit timer/counter gom:

TCON Bit Registers | TMOD Bit Values
sbit ITO = 0x88; #define TO_MO_ 0x01
sbit IEQ = 0x89; #define TO_M1_Ox02
shit ITI = 0x8A; #define TO_CT_ 0x04
sbit IE] = Ox8B; #define TO_GATE_ 0x08
sbit TRO = 0x8C; #define T1_MO_ 0x10
sbit TFO = Ox8D; #define T1_M1_0x20
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sbit TR1 = Ox8E; #define TI_CT_ Ox40
sbir TF1 = Ox8F; #define T1_GATE_ 0x80

#define T1_MASK_OxFO
#define TO_MASK_ OxOF

Thanh ghi TCON va cic bit c6 dia chi xdc dinh vi du “sbit TFO =
0x8F” la bit tran cta timer T1 ¢6 dia chi 1a 0x8F, thanh ghi TMOD khong
cho phép truy xuat bit, mdi bit ¢é 1 gid tri twomg Umng, vi du bit “T6_CT_”
duge gén cé gia tri 1 0x04 tuong tmg véi ché @ duge chon 1A counter, mic
nhién khéng chon thi hoat ddng & ché do timer.

Vidu7-1: Thiét 14p tr ché d3 hoat dong cho timer0 12 counter, ché do 1.

Giai: TMOD = TO_CT_ + TO_MO_;

Vi 1énh nay thi gid tri gén cho thanh ghi TMOD béng 0x04 + 0x01 = 0x05.
Vi du 7-2: Thiét 1ap tir ché dd hoat dong cho timer0 12 timer, ché d6 2.
Giai: TMOD =T0_M1_;

Véi 18nh nay thi gid tri gén cho thanh ghi TMOD bing 0x02.

Vi du 7-3: Thiét iap tur ché d6 hoat dong cho timerl: 12 timer, ché do
1, timerQ: 1a counter, ché do 1

Giai: TMOD =T1_MO_+ TO_CT_ + TO_MO_;
Vi 1énh ndy thi gid tri gan cho thanh ghi TMOD bang 0x10 + 0x04 +
0x01 = 0x15.
III. UNG DUNG TIMER/COUNTER CUA VI PIEU KHIEN
ATMEL AT89852
1. Dmh théi dung Timer ciia AT89S52

Bai 7-1: Dung vi diéu khién AT89S52 dém gidy su dung timer T0 dé
dinh thdi chinh xdc.

» So db mach:
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L72 2 iIC1 AT83352
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Hinh 7-13: Pém giay ding timer.

Két qua dém gidy hién thi trén 2 led ndi véi portd v portl.

LLPU 16 MA VAO BN, KHO1 TAO TIMER

GIAY=0

i‘
ye a

HEX{GIAY) => BCD
BCD => MATDOAN => LED

'

DELAY1S
GIAY=GIAY+1

7 Luu da:

Y
GlAY=80

Hinh 7-14; Luu d6 dém giay ding timer.
» Chuong trinh Keil-C:

#include <AT89X52.h>

unsigned char MA7D[10] =
{0XC0,0XF9,0xA4,0XB0,0X99,0X92,0X82,0XF8,0X80,0X90};

int GIAY,CHUC,DONVI,
void DELAY_TIMERO()
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{  int BDN;
TRO=1;
for (BDN = 0; BDN<20;BDN++)
{ do {}
while(TF0==0);

TFO = 0;THO = 0X3C;TL0 = 0XBO;
-
TRO = 0;
}
void MAIN ()
{
TMOD =TO_MO_; THO=0x3C, TLO = 0xBO;
while(1)
{
for (GIAY = 0; GIAY <60; GIAY ++)
{ CHUC=GIAY /10; DONVI = GIAY %10;
PO = MATD[DONVIL; P1 = MA7D[CHUC];
DELAY_TIMERO();

}

< Gidi thich chwong trinh:

Chuong trinh chinh 6 chic néng khéi tao timer TO hoat déng dinh
thei che d6 1, gi4 trj bat dau dem cho timer ta 15536 = 3CBOH gén cho cép
thanh ghi THO va TLO d¢ dém 50000 xung cé chu ky 1us, thach anh sir
dung ta 12MHz.

Cho bién “GIAY” chay tir 0 dén 59, tién hanh téch hang chyc va hang
don vi dé gidi ma va goi ra hai port d& hién thj trén hai led 7 doan.

Sau d6 goi chwrong trinh con delay 1 gidy diing timer.

Chuong trinh con delay dung timer ¢6 tén 1a “DELAY_TIMERO()"
thue hién céc 1énh:
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Gén TRO bang 1 d cho timer bt ddu dém, cho bién dém ngat chay tir
0 dén 19 1a 20 14n, mdi 14n lam lgnh “do while (TF0==0)" — 1¢nh nay klem
tra ¢& tran TFO cua timer TO, néu chua tran thi tiép tuc cho, khi tran thi tién
hanh xda cd tran bang 1€nh “TFO = 0” va khoi gén lai gia tri xudt phat
dé dém 50000 xung tiép theo, cho dén khi BDN bang 20 thi két thuc,
ngung timer va théi gian delay duoc 1 gidy, tré lai chuong trinh chinh
dé thuc hién tiép.

2. Dém xung ngoai ding COUNTER ciia AT89S52

Bai 7-2: Ding vi diéu khién AT89S52 dém xung ngoai ding timer
TO, két qua dém hién thi trén ba led két noa truc tiép vdi ba port, gi¢i han
dém tir O dén 120, khi bing 120 thi quay v& 0.

» So do mach:

LE( PHAT LEQTHU
| 2 o == LED*

P15 _MOSI  PD.5_ADS

GND

IC1 ATB8352 L72 1
RET— Plom2) P00 ADO
RBZ—2{ PIAT2.EX}  POI_AD!
RBY—{ P12 PO.2_AD2
B4 P13 PO.3_AD3
B5——a—| P14 PO.4_AD4
iy

RE7 P16 MISC  POSADS
RB—{ P17scK  PO7 ALY
&1 rst AEPROT
10 pyomxp EANVPP
A1 p3imo P2.0_AS
A 21 p3amTs P2iAg
B P3N P22 AN
PUD-=ae 1] psym P23 Att
5L pas P24 A12
B8 ) pigAR  P25AB
e N YN
P27 AtS

1 I:I2 181 x7aL1

) FSEN =
2MHZ

18

XTALZ

Hinh 7-15: Dém san phdam ding counter.
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# Gidi thich nguyén Iy hoat dpng ctia mach:

Mach tao xung dé phét hién san pham gbm led phat héng ngoai va led
thu hdng ngoai, khi khong ¢6 san phdm thi dnh sdng hdng ngoai chiéu thang
vao led thu hong ngoai lam di¢n tr¢ cua led gidm, dién dp ngd vao tru cua
opamp gén bang dién 4p ngudn Vee, 16n hon dién dp ngd vao cong da duoc
¢iin chinh bang bién trér khoang 4V, qua mach so sénh dung opamp s&€ lam
ngd ra bang OV, lam transistor tit, dién dp ngd ra “pul” bang Vcc twong
duong mic logic ‘1°.

Khi ¢6 san phim di ngang qua giltta hai led phat va thu tam led thu
khong nhén dugc 4nh séng hong ngoai, dién trd cua led thu ting Ién rat lém,
dién dp ngd vao trir xudng gin biang OV nhd hon dién p caa ngo vao cfng,
qua mach so sdnh 1am ngd ra 1&n mic ‘17, transistor dan, ngd ra “pul” xudng
mirc “0°, khi san pham di qua thi [én mirc ‘1’ ¢ lai, vy cir mdi san pham di
qua s& tao ra 1 xung, xung duoc dua dén mach dém counter TO dé dém.

LLPU 10 MA VAQ BN, KHO TAO COUNTER
TLO=0

» Luu do:

» h

DEM= TLO
HEX(DEM) => BCD
BCD => MA7DOAN => LED

#
w 5
5]
TLo =0
L J

Hinh 7-16: Luu d6 dém scn phdm tir 0 dén 120.
» Chuong trinh Keil-C:

#include<AT89X52.H>

const unsigned char
MAT7D[10]={ Och,OxF9,0xA4,0xB0,0x99,0x92,0x82,0xF8,0x80,0x90 b

int KQD;
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runsigned char DVIL,CHUC TRAM:

void gigima_hienthi( )
{
DVI=KQD%10; KQD=KQD/10; CHUC= KQD%10; TRAM=KQD/10,
PO= MATD[DVI]; P1= MA7D[CHUCY; P2=MA7D[TRAM];

}

void main ()

{ TMOD=0x05; TRO=1;
while(1)
{ KQD =TLG, giaima_hienthi( );
if(TLO==120) {TLO=0;)

Bai 7-3: Ding vi didu khién ATBISS2 dem xung ngogi dung timer
TO, két qua dém hién thi trén ba led két ndi tryc tlt,p voi ba port gidng so dé
hinh 7-15, gi6i han dém tir 000 dén 999, khi bang 1000 thi quay vé 1.

» Luu db:

L I} 10 MA VAD BN, KHE | THO COUNTER
TLO=0, THO=0

Yy A

DEM=THO:TLO
HEX({DEM} => BCD
BCD => MA7DOAN => LED

TLO =1, THO=0
L J

Hinh 7-17: Luu d6 dém san phdam tir 0 dén 999.
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Luu d6 khéi tao 10 ma 7 doan, timer hoat dong dém xung ngoai, cho
gid tri dém bat dAu tir 0, xir 1y gid tri 2 byte THO va TLO thanh 1 gid tri 16
bit gdn cho bién “DEM”, chuyén sang sé BCD, giai ma va hién thi.
» Chuwong trinh Keil-C:

#include <REGX52.h>

unsigned char MA7DJ[10] =
{0XC0,0XF9,0xA4,0XB0,0X99,0X92,0X82,0XF8,0X80,0X90};

void MAIN ()
{ int DEM, TRAM,CHUC,DONVT,
TMOD =T0_CT_+T0_MO_;
TRO =0, TLO =0;
while(1)
{ DEM = (THO<<8) + TLO;
{
DONVI = DEM %10;
DEM = DEM/10; CHUC = DEM %10;
DEM = DEM/10; TRAM = DEM %10;

PO = MA7D[DONVI]; P1 = MA7D{CHUC];
P2 = MATD[TRAM];
if (DEM ==1000) {TLO = 1; THO = 0;}

}

»  Gidi thich chwong trinh:

Chuong trinh khéi tao timer hoat ddng ché dé 1, ¢ém Xung ngoai, cho
gid tri dém ban déau bing 0.

 Vong lap while tién hanh xoay 8 bit cla thanh ghi THO sang trai 8 bit

dé dua Ién 8 bit cao tir bit thir 8 dén bit thir 15, cong véi gia tri cua thanh ghi
T.LO, két qua géan cho bién “DEM” 1 16 bit. Tiép theo 1 tach tirng s6 don
vi, chuc, trdm de giai ma va gdi ra port dé hién thi

Bai 7-4: Dang vi diéu khién ATB89S52 dém Xung ngoai ding timer
TO, két qua dém hién thi trén ba led két nbi truc ti€p vdi ba port, giéi han
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dém tir O dén 120, khi bing 120 thi quay vé 0, c6 hai nit nhdn START va
STOP. Khi nhan START thi cho phép dém, nhan STOP thi ngimg.

So @5 mach: mach tao xung giéng nhu hinh 7-15.
172 2 IC1 AT89552

sl L{ prom oo AD0 gg
REQ|—2- PLNTZEX) PO ADt [
15'—4 P2 POZADZ [
RBA P13 PO.3_AD3
ﬁngl—g P14 PO.4_AD4 gf
REef—2{ Prsmos  posiaDs ,
RB7 PLEMISC  PDBADS [
REg—2] Pi7sck  PoTADT |2 | ] -

91 mer aeFroe 32

11? P3.ORXD EANvPP J—]

T P PG [

2] romm e 1

TR P3.3INTT P22 A0 %

4 psamo P23 AN 122

L pasm P24 A 22

L memr  p2san L

—— P3THD P25_A14

(PR T —
o Q—ID 218 xrann .
SN LS

12MHZ FEER

8. ALz

Hinh 7-18: Dém sén pham ding counter ¢6 2 it diéu khién.

LAPU 10 MA VAD BN, KHON TAD COUNTER
TLGmD, TRO=0

» Luu db:

¥

DEM = TL.0
HEX({DEM) => BCD
BCO => MATCOAN => LED

l— TRO =1: GHO PHEP DEM ] | TRO =0: NGUNG DEM J
|

ik

Fy L 4

L I— TLO=0 J

-

Hinh 7-19: Luu d6 dém sdn phdm tic 0 dén 120 c6 2 phim start, stop.
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» Chuong trinh Keil-C:

#include<ATRIXS52 H>
#define START P3 0
#define STOP P3_1

unsigned char MA7D[10] =
{0XCO.0XF9,0xA4,0XB0,0X99,0X92,0X82,0XF8,0X80,0X90};

signed int KQD;
unsigned char DVI,CHUC,TRAM;
void giaima_hienthi()

f

]

DVI=KQD%10; KQD=KQD/10; CHUC= KQD%10; TRAM=KQD/10;
PO= MA7D[DVI]; P1= MA7D[CHUC]; P2=MA7D[TRAM];

}

void MAIN ()

{ T™MOD = 0X50; TR1=0;

while(1)

KQD = (THI<<8) + TL1:

if (KQD ==301) {TL1 =1; TH1 =0}
giaima_hienthi();

if (START==0) {TR1=1;} //CHO PHEP DEM
if (STOP ==0) {TR1=0;} //NGUNG DEM

}

Bai 7-5: Dung vi di€u khién AT89S52 dém xung ngoai 1 kénh ding
TO két qua dém hien thi trén LCD 16x2, gi6i han dém tir 0 dén 200, khi
bang 200 thi quay v& 0. Gi tri dém TO hién thi hang 2.

» 8o dé mgch: Trong so db mach ndy, vi diéu khién két ndi véi LCD gibng
nhur d4 trinh bay va mach cam bién tao xung cling gibng nhur da trinh bay.
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Hinh 7-20: Pém san phdm 1 kénh T0 hién thj trén LCD.

Luu d8: Luu dd gidng nhur hién thi trén led don, & bai ndy chi khéc 12

hién thi trén LCD.
( BEGIN )

Y

KHO'I TAQ LCD, COUNTER TO

v

HIEN THI HANG 1, HANG 2

GIAI MA KET QUA DEM HIEN TH| TREN LCD

| )

Hinh 7-21: Luu dé dém sdn phdm tir O dén 120, hién thi LCD.
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» Chuwong trinh Keil-C:

#include <AT89XS52 . h>

#include <THUVIEN_LCD16X2.C>

unsigned char j;

unsigned char KQD KQDT, TRAM,CHUC DONVT,

const unsigned char HANG1[16]={" DH SP KY THUAT "}:
const unsigned char HANG2[16]={"SAN PHAM: "}

void GIAIMA_ASCII ()
{ DONVI=KQD%10; KQD=KQD/10;
CHUC=KQD%10, TRAM=KQD/10:;

DONVI=DONVI+0x30; CHUC=CHUC+0x30;
TRAM=TRAM+0x30;
if (TRAM==0X30)
{ TRAM="";
if (CHUC==0X30) { CHUC="" }
} }
void HIENTHI_LCDY()

{ COMMAND_WRITE(0xCD);
DATA_WRITE(TRAM);

DATA_WRITE(CHUC),
DATA_WRITE(DONVI);

}
void main ()
{ SETUP_LCD( );
COMMAND_WRITE(addr_linel), delay(10);
for( j=0;j<8;j++) {DATA_WRITE(HANGI1[j));}
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COMMAND_WRITE(addr_line2}; delay(10):
for( j=0;)<16;j++) {DATA_WRITE(HANG2[3]);}
TMOD=TO_CT_+T0_MO _: TRO=1; KQD=TLO;
while(1)
{ KQDT=KQD; GIAIMA_ASCII();
HIENTHI_LCD{);
do {KQD=TL0; it (KQD ==200) TL0=0;}

while(KQD==KQDT);

]

< Giai thich chwong trinh:
Trong chuong trinh chinh lay két qua tur thanh ghi TLO gan cho bié‘p
KQD va KQDT, tién hanh gidi ma \fé hién thi trén LCD. Thuc hién doc két
qud gédn cho bien KQD vi so sdanh bang 200 thi cho x6a v€ 0 va vong ldp do
while chi thoét khi c¢é két qua khic v két qua hién thr.
Bai 7-6: Ding vi diéu khién AT89852 dém xung ngoai 1 kénh ding
TQ ket qua dém hién thi trén LCD 16x2, giéi han dém tir 0 dén 200, khi
bing 200 thi quay vé 0. Gi4 tri dém TO hien thi hang 2.

So db mach: mach cam bién tao xung ciing giéng nhwr di trinh bay.

1 ATBOSEZ
A maTn rog_aDo |3
-2 pruTiExy  poilaDt 52
+ P12 POIADY [ 3
e B POI A |—
3 - T Poa #0d |2 )_A _
2 P MOE P.5_ADS —7133 U1
ct L1 pip Moo PosaDe -
O] - P17 SCK PO aDT [
E[I_f TIeMF 2] meR -
* 2 1 st AFRIG
<3 Ewee
B vee 3 i Pro.p8 2
- 12 1 paamm Pz.1 Al g
RES g p12_AI0
GND E G Pazan j-id
@E PIST Aza_A17 pdie
8 ] azewm Prs A1l b2 o SHD
o A7 ] parem P28 Al ok 9 4 p
P2y Al 2 -
! F_‘L XTALL P JVRLCDY,
""
EMHZ
[T S lslolzelolaizl @ o T
85583888 <8 § 2
5 i

Hinh 7-22: Mach dém san phdm hai kénh TO, T1 hién thi trén LCD.
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» Luu do:

( BEGIN )
v

KHON TAO LCD, COUNTER TO, T4

v

HIEN TH] HANG 1, HANG 2

GIAI MA KET QUA PEM TO HIEN TH| HANG 1
GIAI MA KET QUA BEM T1 HIEN TH] HANG 2

L

Hinh 7-23: Luu 36 dém sin phdm 2 kénh hién thi trén LCD.
» Chuong trinh Keil-C:
#include <AT89X52 h>
#include <THUVIEN_LCD16X2.C>
unsigned char j;
unsigned char KQDTCO,TRAMO,CHUCO,DONVI(:
unsigned char KQDTC1,TRAMI,CHUC1,DONVII;
const unsigned char HANG1{16]={"COUNTER T0: "};
const unsigned char HANG2[16]={"COUNTER T1: - "};

void GIAIMA_ASCII_CO (unsigned char KQDCO)
{ DONVI0=KQDC0%10; KQDC0=KQDC0/10;
CHUCO0=KQDC0%10; TRAMO=KQDC0/10;

DONVIO=DONVI0+0x30; CHUCO0=CHUC0+0x30;
TRAMO=TRAMO+0x30;

if (TRAMO0==0X30)
{ TRAMO=""; if (CHUCO0==0X30) CHUCO=""; }
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void GIAIMA_ASCII_C1 (unsigned char KQDCI)

{  DONVII=KQDC1%10; KQDC1=KQDCI1/10;
CHUC1=KQDC1%10; TRAMI=KQDC1/10;
DONVII=DONVI1+0x30; CHUC1=CHUC1+0x30;
TRAMI1=TRAMI1+0x30;
if (TRAM1==0X30)

{ TRAMI="" if (CHUC1==0X30) CHUCI="" }

}
void HIENTHI_LCD_CG ()

{ COMMAND_WRITE(0x8D);
DATA_WRITE(TRAMO),

DATA_WRITE(CHUCO);
DATA_WRITE(DONVIO);

}
void HIENTHI_LCD_C1 ()

{ COMMAND_WRITE(0xCD); DATA_WRITE(TRAMI ),

DATA_WRITE(CHUC1); DATA_WRITE(DONVI1});
}
void main ( }
{ SETUP_LCD( );
COMMAND_WRITE(addr_linel); delay(10);
for( j=0;j<16:j++) {DATA_WRITE(MHANGI[j]);}
COMMAND_WRITE(addr_line2). delay(10);
for( j=0;j<16;j++) {DATA_WRITE(HANG2[3]);}

TMOD =T1_CT_+T1_MO_+ TO_CT_+T0_MO_;
TR1=1; TRO=I;

GIAIMA_ASCII_CO (TLO); HIENTHI_LCD_CO();
GIAIMA_ASCII_C1 (TL1); HIENTHI_LCD_CI1{();
KQDTCO=TLO; KQDTCI1=TLl,

while(1)
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if(KQDTCO!=TL0) { KQDTCO=TLO;
GIAIMA_ASCII_CO(TLO); HIENTHI_LCD_CO0():}
if(KQDTCI!=TL1} { KQDTC1=TLI;
GIAIMA_ASCII_CI(TL1); HIENTHI_LCD_CI1();}

Béi 7-7: Dang vi diéu khién AT89S52 dém xung ngoai 1 kénh ding
TO két qua dém hién thi trén LCD 16x2 & hang 1, gidi han dém hién thi &
hang 2 dugc thiét 14p bing 2 nit nhin UP, DOWN, gidi han nhé nhét 13 10
va lon nhét 1a 250, mgc nhién hién thi gid tri 10,

So d6 mach: mach cam bién tao xung ciing gidng nhu d3 tinh bay.

i1 ATBIS52
P1.0T2) PO.C ADD |22
PLIT2_EX) PO1_ADY |22
Pz PR.2_AD2 |31 o
P13 Poa ADy 35 2 a
P14 PO.4_ADd |25 >
P15 MOSI  POS ADs |24 ] LU
PIE_MISO  PD.G AD |32
P17 5CK PO.7_aD7 |22
FIER
P20 a5 |21
P2i_An |22
P22 Atg |22
Pri At {4
P2.4_a12 ;g }
mo b g, ov
- 28 SN
P2.7_A15
[P15 ) RLCO1
[F16 9 3 !
mr)1 o
" thE:ﬁQI Pl o] AT

&E‘“ Ba883885 “§ 3 %”‘
ERENNNNNNENNRANES
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Hinh 7-24: Mach dém sin phdm 1 kénh TO, ¢6 thiét lap gid tri gidi han,
hién thi trén LCD.,

> Lwu d3:
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( BE;IN )

KH® TAO LCD, COUNTER T0, GIA TR} GION HAN
{GTGH})

v

HIEN TH| HANG 1, HANG 2
GLAI MA KET QUA DEM TO HIEN TH) RANG 1
GIAI MA GTGH HIEN TH| HANG 2
KIEM TRA XU LY PHIM UP

KIEM TRA XU LY PHIM DOWN
XUP LY GIOM HAN BEM VO GTGH

\ J

Hinh 7-25: Luu dé dém san phcfm 1 kénh, ¢6 cai dat gid tri gidi han, hién

thi trén LCD.
» Chwong trinh Keil-C:

#include <AT89X52.h>

#include <THUVIEN_LCD16X2.C>
#define UP P3_0

#define DOWN P3_1

unsigned char j;

unsigned char KQD,KQDT, TRAM,CHUC,DONVL,
unsigned char GTGH,TRAMGH,CHUCGH,DONVIGH;
const unsigned char HANG1[16]={"SAN PHAM DEM: "};
const unsigned char HANG2{16]={"GIA TRI CAI: "};

void GIAIMA_ASCII_CO (unsigned char KQDCO)
{ DONVI=KQDC0%10; KQDC0=KQDC0/10;
CHUC=KQDC0%10; TRAM=KQDC0/10:

DONVI=DONVI+0x30; CHUC=CHUC+0x30;
TRAM=TRAM+0x30;
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if (TRAM==0X30) |
{ TRAM="", if (CHUC==0X30) CHUC='"; }
}

void GIAIMA_ASCII_GH (unsigned char TAM)
{ DONVIGH=TAM%10; TAM=TAM/10;
CHUCGH=TAM%10; TRAMGH=TAM/10;

DONVIGH=DONVIGH-+0x30: CHUCGH=CHUCGH-+0x30;
TRAMGH=TRAMGH+0x30;
if (TRAMGH==0X30)
{ TRAMGH="";
if (CHUCGH==0X30) { CHUCGH=""; }
} }
void HIENTHI_LCD_CO ()
{ COMMAND_WRITE(0x8D); DATA_WRITE(TRAM):
DATA_WRITE(CHUC); DATA_WRITE(DONVI);
}
void HIENTHI_L.CD_GH ()
{ COMMAND_WRITE(OXCD); DATA_WRITE(TRAMGH);
DATA_WRITE(CHUCGH); DATA_WRITE(DONVIGH);
}
void CHONGDOI_UP ()
{ if (UP ==0)
{ delay (10000);
if (UP == ()
{ GTGH++;
if (GTGH==251) GTGH =250;
GIAIMA_ASCILGH(GTGH);
HIENTHI_LCD_GH ();
delay(20000);
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void CHONGDOI_DOWN ()

{  if DOWN==0)
{  delay (10000);
if DOWN == 0)
{ GTGH--;

if (GTGH==9) GTGH =10,
GIAIMA_ASCII_GH(GTGH);
HIENTHI_LCD_GH {);
delay(20000);
P
void main ()
{ SETUP_LCD();
COMMAND_WRITE(addr_linel); delay(10),
for( j=0;j<16;j++) {DATA_WRITE(HANGL[j]);}

COMMAND_WRITE(addr_line2), delay(10);
for( j=0;j<16;j4+) {DATA_WRITE(HANGZ2[j]);}

TMOD=T0_CT_+T0_MO0_; TRO=1; KQD=TLO;
GTGH=10:  GIAIMA_ASCI_GH(GTGH);
HIENTHI_LCD_GH ();
while(1)
{
KQDT=KQD; GIAIMA_ASCII_CO (TLO);
HIENTHI_LCD_CO ();

do {KQD=TL0O; CHONGDOI_DOWN ();
CHONGDOL _UP ();

if (KQD »>= GTGH+1) TLO=TLO-GTGH;}
while(KQD==KQDT);
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Bai 7.8: Dung vi dicu khién AT89S52 dém xung ngoai | kénh ding
TO ket qua dém hién thi trén LCD 16x2 & hang 1, gi6i han dém hién thi ¢
hang 2 dugc thiét 13p béng hai nit nhan UP, DOWN, gisi han nho nhat 1z 10
va 16n nhit 12 250, mdc nhién hién thi gid tri 10, cé 1 nat SS ¢é chyc nang
khi nhan thi cho phép counter dém, dang dém thi n gung.

% Seo db mach: mach cam bién tao xung cling giémg nhu dd trinh bay.

<] ATBS552
10T} Pon_apo [
PATZ BN POtADr <32
a1y m0.3_AD2 [ ©
P13 Po.3_ADa |25 ad
1 ag.4 ap4 35 > )
PLE MOS!I PGS aps [-24 ha ATV
PLEMSQ  POG ADS 33 1
P17 SCK PO.7 ADT [ [
RET AEPRDT {20 3=
EANRR
PA.QRXD "
F31TXD pzoas (21
F3.24YY Priap R 14
PAARTT P22 Ao 22
F3ATO P23 |52
FIST Plaar2
A EANR P2 a1 |22 = o GHD
PYLYRD Fze_Ate | 2F A T
P27 Als |28
XTALL SvRLER,
Y‘ ‘V
B xrais | @ hoy
| b b e b d I M
E-:4 o T w =l [~ L+ k4
i o ' z% BLHRIZRE < § %
INENENNNANRERNNE]

Hinh 7-26: Moch c?'é’m’sdn phc’fm 1 Igénh T0, ¢6 thiét lap gid tri gici han,
dém-ngimg, hién thi trén LCD.

KHOI TAO LCD, COUNTER T0, GIA TR] GIGT HAN
{GTGH)

Y

HIEN TH] HANG 1, HANG 2

GIAI MA KET QUA BEM TO HIEN TH{ HANG 1
GIAI MA GTGH HIEN TH| HANG 2
KIEM TRA XU LY PHiM UP
KIEM TRA X(F LY PHIM DOWN

_ XUPLY GIOT HAN BEM VO GTGH
XU LY PHIM 8S CHO PHEP/INGUNG BEM

L J

Hinh 7-27: Luu dé dém scn phcfm’} kénh, c6 cai dar gid tri gici han, dém
ngung, hién thi trén LCD.

» Liey db:
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#» Chwong trinh Keil-C:

#include <THUVIEN_LCD16X2.C>

#define UP P3_0

#define DOWN P3_1

#define §S P32

unsigned char j;

unsigned char KQD,KQDT. TRAM,CHUC,DONVI,

unsigned char GTGH,TRAMGH,CHUCGH,DONVIGH,

const unsigned char HANGI1A[16])={"DANG DEM: "1

const unsigned char HANG1B[16]={"NGUNG DEM: "};

const unsigned char HANG2{16]={"GIA TRI CAI: "};

void GIAIMA_ASCII_CO (unsigned char KQDCO0)

{ DONVI=KQDC0%10; KQDC0=KQDC0/10:
CHUC=KQDC0%10; TRAM=KQDC0/10;

DONVI=DONVI+0x30; CHUC=CHUC+0x30;
TRAM=TRAM+0x30;

if (TRAM==0X30)

{ TRAM="1 if (CHUC==0X30) CHUC="'

}
void GIAIMA_ASCII_GH (unsigned char TAM)

{  DONVIGH=TAM%I0; TAM=TAM/10;
CHUCGH=TAM%10; TRAMGH=TAM/10;
DONVIGH=DONVIGH+0x30: CHUCGH=CHUCGH+0x30;
TRAMGH=TRAMGH+0x30;
if (TRAMGH==0X30)

{ TRAMGH=""
if (CHUCGH==0X30) { CHUCGH=""; )

} }

void HIENTHI_LCD_CO ()

{ COMMAND_WRITE(0x8D);DATA_WRITE(TRAM);

DATA_WRITE(CHUC); DATA_WRITE(DONVI); }

2}
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{

{

}

{

HH

{

void HIENTHI_LCD_GH ()

void CHONGDOI_UP ()
if (UP == 0)

void CHONGDOI_DOWN ()

delay(20000),
} }
if (DOWN == ()
{ delay (10000);
if (DOWN ==0)
{ GTGH--;

void CHONGDOI_SS ()
if (S8 ==0)
{ delay (10000);

COMMAND_WRITE(0xCD); DATA_WRITE(TRAMGH);
DATA_WRITE(CHUCGH); DATA_WRITE(DONVIGH):}

{ delay (10000);
if (UP ==0)
{ GTGH++;
if (GTGH==251) GTGH =250;
GIAIMA_ASCII._ GH(GTGH);
HIENTHI_LCD_GH ();

if (GTGH==9) GTGH =10;
GIAIMA_ASCH_GH(GTGH);
HIENTHI_LCD_GH (};
delay(20000);

if (SS == Q) _
{ TRO=~TRO; _
if (TRO==0){ COMMAND_WRITE(0x80);
for (j=0:j<12;j++)
{ DATA_WRITE (HANGI1B[j]);}}
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else  {COMMAND_WRITE(0x80);
for (j=0;j<12;j+4)
{ DATA_WRITE (HANGI1A[j]%:})}

do{ }
while(S§8==0);
HH
void main ()
{ SETUP_LCD(),
COMMAND_WRITE(addr_linel}; delay(10);
for( j=0;j<16;j++) {DATA_WRITE(HANGIB{D;)
COMMAND_WRITE(addr_line2), delay(10);
for( j=0;j<16;j++) {DATA_WRITE(HANGZ2[j]);}
TMOD=T0_CT_+T0_MO_; TRO=1; KQD=TLO;

GTGH =10; GIAIMA _ASCII_GH(GTGH);
HIENTHI_LCD_GH (};
while(1)
{
KQDT=KQD; GIAIMA_ASCII_CO (TLO);
HIENTHI_LCD_CO ();
do {KQD=TL0; CHONGDOI_DOWN {();
CHONGDOIL_UP ();
CHONGDOI_SS ();
if (KQD »>= GTGH+1) TLO=TLO-GTGH;}
while(KQD==KQDT),

}

IV. CAUHOI ON TAP - TRAC NGHIEM - BAI TAP

1. Céu héi 6n tip

Céu sé 7-1: Hay cho bibt tén céc thanh ghi lién quan dén timer TO v T1
cia vi diéu khién AT89S52.
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Céu 56 7-2: Hay cho biét chuc nan g cta céc bit trong thanh ghi TMOD
cla vi diéu khién AT89S52.

Céu $6 7-3: Hiy cho biét chirc nang cla cac bit trong thanh ghi TCON
clia vi didu khién AT89S52.

Cé 56 7-4: Hay gtai thich hoat dfng timer & ché d6 mode 0 cua vi didu
khién AT89S52.

Céu 56 7-5: Hiy giai thich hoat ddng timer & ché d6 mode I cna vi didu
j khién AT89S52.

Céu 56 7-6:  Hay gidi thich hoat dong timer & ché d6 mode 2 ciia vi didu
khién AT89S52.
2. Cau héi mé rong
Cau 56 7-7: Hay tim hiéu cc timer ctia vi didu khién AT89CSIRD2 va
80 sanh véi AT89552.
3. Cau héi tric nghiém
Cau 7-1:  Trong AT89S52 thi cac thanh ghi c6 lién quan dén Timer:
(a) THO, TLO, SBUF
{b) TCON, SCON
(¢} THO, TLO. TCON, TMOD, THI1, TLI
(d) DPTR, TMOD, TH]1, TL1
Cdu 7-2:  Céc timer ciia AT89S52 gbm c6:

(@) TO (b) TO, T1
(c)TO. T1, T2 (d) TO, T1, T2, T4
Cdu 7-3:  Trong AT89S52 thi cic timer la:
(a) 8 bit (b) 10 bit
(c) 12 bit (d) 16 bit
Cau 7-4: Trong AT89S52 thi timer TO c6 thé hoat dén g é
{a) 1 mode {b) 3 mode
(c) 2 mode (d) 4 mode
Can 7-5: Trong AT89S52 thi mod nao hoat dong dém 16 bit:
(a) Mode {b) Mode 1
(c) Mode 2 (d) Mode 3

222



GIAO TRINH VI X LY CHUONG 7

Cdu 7-6: Trong AT89852 thi bit nio lira chon mode hoat déng:

() CIT (b) MM
(c) Gate (d) TRO

Cau 7-7: Trong AT89S852 thi bit nao hra chon hoat déng timer hay

counter;

(a)CIT (b) MM,
(c) Gate ' (d) TRO

Cédu 7-8:  Trong AT89852 thi bit no cho phép timer dém:
(@ C/T {b) MM,
(c) TFO (d) TRO

Cdu 7-9: Trong AT89S52 thi bit ndo bdo timer tran:
@ CIT (b)Y MM
(c) TFO (d) TRO

Céu 7-10: Trong AT89S52 khi T1 hoat déng ¢ mode 2 thi thanh ghi nio
chira gia tri bét dau dém:

(a) TH1 (b) TL1
(c) THO (d) TLO
Cdu 7-11: Trong AT89S52 thi mod 0 d&ém bao nhiéu bit:
(x) 8bit (b) 16 bit
(c) 13 bit (d) 32 bit
Céu 7-12: Trong AT89S52 thi mod 2 dém bao nhiéu bit:
(a) 8 bit (b) 16 bit
(c) 13 bit (d) 32 bit

Cau 7-13: Timer TO dém xung ndi, mod 1 véi gid irj bat dau la 50000 thi
timer trin khi dém thém:

(a) 50000 xung {b) 15536 xung

{(c) 15000 xung (d) 65536 xung
Cau 7-14: Timer ndo ciia AT89S52 6 thé dém lén dém xudng;

(a) TO (by TOvaTl

(c) Tl {d) T2
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Céu 7-15: Timer nao cia AT89S52 c6 thé dém hoat dong & ché do capture:
{a) TO (byTOvaTI

(c) Tl

(d)T2

4. Bai tap

Baitip 7-1:

Baitdp 7-2:

Bii tip 7-3:

Baitap 7-4.

224

Mot mach dém san phdm diing vi didu khién AT89S52 gizo
ti€p véi ba led 7 doan anode chung, mach tgo xung khi phit
hién san phédm dwa dén counter T1.

Hiy vé& mach, viét luu db v chuong trinh dém xung vé&i gisi
han dém tir 0 dén 200.

Mach dém san phdm hai kénh diing vi didu khién AT89S52
giao tiep véi 6 led 7 doar} anode chung theo phuong phap quét,
hai mach tao xung dua dén counter TO, T1.

Haly v& mach, viét luu dd va chuong trinh dém xung hai kénh
v0i gidi han dém tir 0 dén 200.

Mgt mach dém san phdm ding vi diéu khién ATS9S52 siao tidp
véi ba led T’ doan anode chung, mach tao xung khi phdt hién sdn
pham dua dén counter T1, ¢6 ba nit nhin RUN, STOP, CLEAR.

Hay v& mach, viét lyu b va chuong trinh dém xung véi gi6i han
dém tir O dén 200 va hoat dong nhu sau: khi c4p dién thi mach
ngimg dén hién thi s8 0, khi nhin RUN thi mach bt du dém khi
c6 xung, khi nhan STOP thi mach ngimg tai gi4 tri dung dém, khi
nhan CLEAR thi x6a gid tri dém vé 0 va ngitng ludn.

Mot mach dém san phim ding vi didu khién AT89S52 giac
tiép véi ba led 7 doan anode chung, mach tao xung khi phit
hién san pham dwa dén counter T1.

Hay v& mach, viét hru dd va chwong trinh dém xung véi gidi
han dém tir 200 dén 0, két qua hién thi dang dém xubng.
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Chwong 8

Vi PIEU KHIEN AT89S52: GIAO TIEP ADC

< GIGI THIEU
< VIPIEU KHIEN ATMEL AT89852 GIAQ TIEP ADC 0809
=  KHAO SAT VIMACH ADC 0809

%
e

v
v

Cdc thong $6 ctia vi mach ADC 0809

So do chan va so db cdu triic bén 1rong ctia vi mach ADC
0809

Chirc ndng cdc tin hiéu cia vi mach ADC 0809

Dang séng thuc hién qud trinh chuyén déi cia vi mach ADC
0809

=  [UNG DUNG DO NHIET BO DUNG AT89S52 VA ADC 0809

R UEE NN

v

Yéu cdu

Thiét ké so d6 mach
Tinh todn do phan gidi
Lueu 36 chuyén doi

Chirong trinh chuyén doi

% CAUHOI ON TAP - TRAC NGHIEM - BAI TAP
=  CAUHOION TAP
=  CAUHOI MO RONG
=  CAUHOI TRAC NGHIEM
* BAITAP
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I. GIGI THIEU

G chwong nay khao sat vi diéu khién giao tiép voi vi mach chuyén déi
" tuong ty sang s0 (ADC).

Sau khi két thiic chuong ndy, ban c6 thé két ndi vi diéu khién khong
cé tjch hgp bd chuyén d6i ADC voi céc vi mach ADC, str dung ﬁqu vi diéu
khién c6 tich hop ADC, biet trinh tu thuc hién qué trinh ghuyén do1 ADC,
biet tinh todn d§ phan giai, chuyén doi va tinh trung binh két qua.

I1. VI PIEU KHIEN ATMEL AT89852 GIAO TIEP ADC 0809

Vi dxeu khién AT89552 khéng tich hop bd chuyén d6i tin hiéu nrong
tu sang 6 (ADC), dbi vdi céc ung dung cén xir 1y tin hi€u tuong tr thi phai
két nbi thém vi mach chuyen d6i ADC. Tuy thudc vao  yéu céu nhr 46 phan
giai, gia tri chuyén dbi 16n nhat, thoi gian ddp tmg, s6 luong kénh tin hiu
tuong tu ma chon vi mach ADC cho phii hop.

Trong tai liéu nay sir dung vi mach ADC 0809 c6 s6 bit 12 8 vi ¢6 8
kénh tuong ty.

1. Khio sat vi mach ADC 0809

» Cdc thong sé ciia vi mach ADC 0809
e ADC 8 bit.
* Thoi gian chuyén déi 100us.
» D& giao tiép véi vi xir 1y hodic vi didu khién,
¢ Céc ngd ra ba trang théi c6 chét.
¢ Cic ngd vao dia chi c6 chét.
* Dung ngudn 5V.

» So dé chin vii so d6 cdu tric bén trong cua vi mgach ADC 0809

Vi mach ¢6 so db chan nhu hinh 8-1:
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3 4 - 28]] 2
41 2 271 1 } INPUTS
INPUTS < 5[] 2 26]] O
6[] 4 25]A1
Tls  24JB  ADDRESS
START[] & 23]CJ
EOC]] 7 22{] ALE
2-5[] s 21]] 271 (MS8)
CE[]s  20[] 22
CLK[] 10  1e[]23
Vcc[ 11 18]2‘4
REF+[[12  +7[]278(LsB)
GND[ 13 16]REF—
277 14 15[ 2°°

Hinh 8-1: So d6 chan IC ADC 0809.
So d6 cAu tric bén trong ctia vi mach ADC 0809 nhw hinh 8-2:

Sampla-and-Hold

Binary-Weaighted
Capacitors
REF+ —2 Switeh _
REF- —— - Matrix
.
4 Threshold
26 Tesho
o -5 i Detector ) i7
g 2 + 14
. 15
23 .................... T M
2 Output | &
g3 Analog Latches 18
INPUTS 2 Multiplexer 19
4 R S ‘M“%g—
5 3 | Yiming EN 21
4 —f> and " 7
6 5 : Contral
.7
F
ctock ° i
sTﬁRT G. ..........................................
o L
ADDRESS A 29
AooRESS B 2% | A idress
ADBDRESS ¢ 2% | Decoder
ALE ----2£ ----- -

Hinh 8-2: So dé khéi bén trong IC ADC 0809.

2= (LB}
2=7

2-6

2-5

2-4

2=3

2-2

-1 {MsB)
{EDC)

227



CHU'ONG 8 GIAO TRINH VI X(r LY

» Chikc ning cdc tin higu ciia vi mach ADC 0809: Vi mach c6 8 kénh
tuong tur vao ¢6 danh so tir O dén 7 qua mach da hop vdi ba tin higu 1a A, B,
C dé mot chon kénh cdn chuyén déi, tin hiéu ALE (Address latch enable)
dung dé chdt ba tin hiéu chon kénh.

Tin hiéu clock ding dé nhén xung clock cép cho mach hoat dong hay
thuc hién chuyén déi.

Tin hi¢u Start diing dé diéu khién thyc hién qué trinh chuyén ddi.

Tin hleu EQOC (End of conversion) ding dé bao hi€u qué trinh chuyen
déi hodn tt.

Tin higu OE (Output enable) diing dé cho phép xudt dit lidu sau khi
chuyén dbi xong.

Dit liéu s6 8 bit s& xudt & 8 ngo ra.

Mach ¢6 nguén dién &p tham chibu Vref+ v Vref- dé thiét 1ap do
phin giai.

Bing 8-1: Trang thai IC ADC 0809 nhur sau:

Ngd vao Chon
Dja chi kénh
Ci{B|A|ALE thit
(0|0 1 0
0101 ) |
oflt|o]f 1 2
0f1f1] 1t 3
1{oflo] 1 4
1(of1]| 1 5
11110 T 6
111 1 7

» Dgng song thuc hién qud trinh chuyén déi ciia vi mach ADC 0809
Dang s6ng chuyén déi dugc cung cép boi nha tao nhu hinh 8-3:
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|
START
50%)(_\50%

T )
ALE 50% f ! * BO%%
L ¢
= [S— .JI ......... twALE)
I--]—Jl— Address Stable
- L L
ADDRESS 50%.{[%50% o
I L
T b
Ty i. o | h :
Lk
INPUT y I Analog Yalus H X
I | !i "
7 T InputSwble ———]
| ] o
Muitiplex Qutput '
Internal l ><| Analog Value : )Q
T
i |
1 /
%%
EOC i ! \ 5 . oo
L
- 'd[EDCI ..... .{ |
I toony !
oE 0% . 60%

Latch Outputs ez 4 ?2"{{‘:}:3_
Hinh 8-3: Dang séng chuyén d6i cia ADC 0809.

Dé thuc hién qué trinh chuyen dbi thi phai c¢é xung clock, qué trinh
chuyén déi nhu sau:

O'Tin hiéu twong tw can chuyén dbi duoc dua dén ngd vao tuong tu.
O Tién hanh chon kénh tuong t bang ba dudmg dia chi chon kénh.
0Bidu khién tin hiéu ALE tr 0 18n 1 dé chét dia chi.

O Piéu khién tin hidu START tir O 1én 1.

(1Pidu khién ca ALE va START tir 1 vé 0 va qud trinh chuyen d6i bat
dau.

['Sau 1 khoang thoi gian thi tin higu EOC chuyén trang thai tir 1 vé 0 dé
cho biét qu4 trinh chuyén d6i dang xay ra, khi chuyen dbi xong thi tin
hi¢u EOC chuyén sang muc 1. Mach dleu khién kiém tra tin hi¢u EOC
dé bit qu4 trinh chuyén dbi két thic va tién hanh nhan dit lidu.

O0Pé cho phép xuét dix liéu sb thi tin hiéu OE phai & muc 1.
Thoi gian chuyén dbi dugc tinh tir khi ¢6 canh xudng cta tin hidu
START cho dén khi tin hiéu EOC 1én 1 tré lai.
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Theo tai ligu vi mach, té_n sb hoat dong cua xung clock lén nhat 13
1280kHz va th&i gian chuyén d6i nhd nhat 1a 90us va dai nhat la [ 16us.
2. Ung dung do nhiét 9 diing AT89S52 va ADC 0809
Béi 8-1: Dung vi diéu khién AT89S52 giao tiép v6i ADC 0809, cam bién
nhiét LM35 va ba led 7 doan theo phurong phip quét dé hién thi nhiét do.
» So dd mach:

Vi diéu khién AT89S52 c6 bdn port c6 thé chon thy ¥ cédc port giao
tiép véi ADC 0809, tuy nhién néu st dung ché d6 nap néi tiép ISP thi khong
duoc diing céc chan MOSI, MISO, SCK dé nhén tin hiéu ti ADC do xung
dot tin hiéu.

Mach duoc thiét ké nhu hinh 8-4:

1ci ATASSAD
21 Poo_ano P2.O_AB
PO.1_AD! P11 A
FQ.2_ADZ P22_A10

PO.3_ADD P23_AY1
PO.4_AD4 F24_A12

PO.5_ADS P25_A13 OE
PO.6_ADS P2E_A4 VREF+ ALE
PO.T_ADYT P2.7_RI15 1 START
AsT ALEFROT goc
F3VRXD EANVPR

P2.1/TXD P1.7_8CK
PA.ZTHTI P1.8_MISQ
PAMHTT  P1.5_MOE
PA.4/TQ P4
P2.5M P13
PaaRNR P1.2
PATRD P1.1(T2_EX)
i s LTy

XTal1

K2 GND ADCOB0SD

Hinh 8-4: Mach giao tiép vi diéu khién ATS9552 véi ADC 0809.
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Cam bién LM35 néi v&i ngd vio kénh tuong tr IN7, tu C3 ding dé
giam bdt ¢4 nhay cuia cdm bién.

Ngd vao Vref- ndi mass va Vref+ nbi voi bién trés dé tao d6 phan giai
cho ADC tuong thich vai tin hiéu do.

Céng Not clng véi tu C2 v R2 tao thanh mach dao ddng cap xung
cho ADC hoat déng.

‘Dung port0 nhan dir ligu s& tr ADC va port3 diéu khién chon kénh va
chuyén d6i ADC.

Port 1 va 2 didu khién led 7 doan quét led dé hién thi két qua do.
» Tinh toan d&{ phén giii
D¢ phan giai cia ADC dugce tinh theo cdng thic:
SS = Veers = Varr-
@ -1
Ki hiéu dd phan giai 1a SS (Step size), nla s& bit cua ADC.

Theo théng sb clia cam blen LM35 thi hé s§ chuyén ddi nhiét do sang
dién 4p tuong ty 12 10mV/1°C, tdm nhiét 46 do duoc tir -50 °C dén 150 °C.

Pé do va hién thj ding nhi¢t d do thi d6 phan giai cha ADC phai
tring véi d6 phan giai ca cam bién LM35 nén ta chon SS = 10mV.

Tir ¢éng thirc (8-1) ta tinh dugc:
=SS x (2" - 1)=10mV x255 = 2530mV

VREF+ - VREF-
Cho Vref- = QV thi tinh dugc Vi, =2550mV
Trong mach ¢é sir dung bién tré VR1 dé hiéu chinh tao ra diing gid trj
dién 4p trén,
» Luu @b chuyén dbi

“Theo so 4 mach da két ndi va trinh ty chuyén déi ctia ADC thi luu dé
chuyén déi nhu hinh 8-5:
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C BE:lN )

CHQN KENH THF 7

| a

TAO XUNG ALE, START

Y

DELAY__HIEN_ TH| - CHO' CHUYEN DO

Y

CHUYEN KQ SANG SO BCD, GIAI MA

— )

Hinh 8-5: Luu d6 chuyén déi ciia ADC 0809.
<  Chuong trinh chuyén déi '

#include < AT89X52.h>

#define CHANNEL_A P3_0
#define CHANNEL,_B P3_|
#define CHANNEL_C P3_2

#define ALE P33
#define START P3 4
unsigned char KQADC ;

unsigned char TRAM,CHUC,DONVIk;
unsigned char MTRAM,MCHUC MDONVI,

unsigned char MA7D[10] =
{ OXC0,0XFQ,OxA4,0XB0,0X99,0X92,0X82,0XF8,0X80,0X90 b
void delay(unsigned int x)
{ unsigned int y;
for(y=0;y<x;y++) {}
}
void CHUYEN_DOI_ADC()
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{ START =1; ALE=1; START=0; ALE=0; }
void HEX_BCD_GIAIMA()
{
DONVI=KQADC %10, | KQADC = KQADC/10;
TRAM = KQADC /10, CHUC = KQADC %10,
MDONVI = MA7D[DONVI], MCHUC = MATD[CHUC];
MTRAM = MA7D{TRAM],
}
void DELAY HTHI_QUET 3LED{()
{ for (k=0;k<5;k++)
{
P2=MDONVI; Pl1_0=0; delay (100} PlL O0=1:
P2=MCHUC; Pl1_1=0; delay(100); PL_1=1;
P2=MTRAM; Pl _2=0, delay(100) Pl 2=1;

}

void MAIN ()
{  CHANNEL_A=1; CHANNEL B=1; CHANNEL_C= |,
 while(1)

{ CHUYEN_DOI_ADC(); - delay (50);

{ KQADC =P0;
HEX_BCD_GIAIMA();
DELAY_HTHI_QUET 3LED();

Chuong trinh trén chay thirc té thi ket qua do con nhap nhdy, dé giam
rlhap nhay va do chinh x4c hon thi ta tién hanh do 10 l4n rdi chia két qué
cho 10 s& dugce nhiét d§ do trung binh va kbt qua hién thi khong nhdp nhay,
chuong trinh nhu sau:
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#include < AT89X52.h>

#define CHANNEL_A P3 0O

#define CHANNEIL,_B P31

#define CHANNEL_C P3_2

#define ALE P33

#define START P3_4

unsigned int KQADC ;

unsigned char TRAM,CHUC ,DONVI k,i;
unsigned char MTRAM,MCHUC MDONVI;

unsigned char MA7D[10] =
{ OXC0,0XF9,0xA4,0XB0,0X99,0X92,0XSQ,OXPS,OXS0,0_XQO} ;

void delay(unsigned int x)
{ unsigned int y;
for(y=0;y<x;y++){ }
\ _
void CHUYEN_DOI_ADC()
{ START = 1; ALE=1; START=0; ALE=0; }
void HEX BCD_GIAIMA()
{
DONVI = KQADC %10, KQADC = KQADC/10;
TRAM = KQADC /10; CHUC = KQADC %10;
MDONVI = MA7D[DONVI]; MCHUC = MA7D[CHUC];
MTRAM = MATD[TRAM];
}

void DELAY_HTHI_QUET_3LED()
{ for (k=0;k<5;k++)
{
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P2=MDONVI, P1_0=0; delay(100), P1_0=1;
P2=MCHUC; P1_1=0; delay (100}, Pl 1=1;
P2=MTRAM; P1_2=0; delay (100); P1_2=1,
}
oo
void MAIN ()
{ CHANNEL_A =1; CHANNEL_B=1; CHANNEL C=1;
while(1)
{ KQADC =0;
for (i=0;i<10;1++)
{ CHUYEN_DOI_ADC();
DELAY_HTHI_QUET_3LED();
KQADC = KQADC+PO;
}
KQADC = KQADC/10; HEX_BCD_GIAIMALQ);

Chuong trinh nay ta thuc hién chuong trinh con chuyén déi 10 lan,
trong qua trinh chd chuyen dbi ta goi chuong trinh con delay c6 ludn quét
hién thi trén led, sau d6 cong ddn gia tri sau chuyen dbi cho bién KQADC,
chia két qua cho 10 va tién hanh chuyen tach sO hang trdm, hang chyc va
don vi, giai ma dé hién thi & 1an ké tiép.

Bai 8-2: Dung vi diéu khlen AT89S852 giao tiep v&i ADC 0809, cam
bién nhiét LM35 va LCD dé hién thi nhiét dg.

> So dé mach:

Mach dugc thiét ké nhu hinh 8-6, chi khéc la thay led 7 doan bing
LCD:
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ic1 ATBIE52

I Poo_a0o |32
i PuimzE)  PotADt (38
Ho™ re b
' 3 35 5
ﬁ ] Piaee moR BT ST,
. c4 T PisMSC  Fog aDs z 3
h: P17 SCK  PO.TAD? ”
§ ~T~10MF l:_ PEER - w
=3 . e
vee 2K o i gt P20 A8 -2 — ;
R3 37 12 ggril:wu P21 Ag |2
o 12 1 paamTT P22 AMMD 2
GND 14 maamo P23 an |24
5.1 pism P2.4_A12 ;‘,_’:
% PIENTR P25 13 |22 Q GHD
az ——{ PA.WRD P25 A4 28 g f —
1 1a TALY P27_A15 m 3VR£_EE)_1 1
2MHZ % I )y
18_1. xTaL2 slalol rloloi2rimie| &l ) ] fo
Eg"‘ 20883885 “§ 3 %"
iIC2
! 2 100 6k A gg P30 ]
B < P31
VREF+ ALE 6 P33 -
START 7 P34
EOC
74HCLAN |
=18 vReF-
L @ (D |
GND +5V + |1K 250 o po P IFoo>
2 27 14 )
28] IN1 D1 15 01
VR1 = IN2 D2 3 P02
- = IN3 D3 18 P03
=1 [N4 D4 P04
GND = N5 b5 o W05
5 INB D& 21 P06
IN7 D7 I { PO7
GND - ADCO0809D
Hinh 8-6: Mach giao tiép vi diéu khién AT89S52 véi ADC 0809, LM35,

LCD,

236



GIAC TRINH VI XU’ LY CHUONG 8

% Luu db chuyén dbi:

( BEGIN )
¥

CHONKENH THU 7

TAO XUNG ALE, START

Y

CHO CHUYEN B0l )
CHUYEN KQ SANG SO BCD, SANG MA
ASCII, HIEN TH| TREN LCD

Y J

Hinh 8-7: Lt 36 chuyén d@6i ciia ADC 0809, do nhiét @ hién thi LCD.
» Chwong trinh chuyén doi

#include <AT89X52 h>

#include <THUVIEN_LCD16X2.C>
#define CHANNEL_A P3_0
#define CHANNEL_B P3_1
#define CHANNEL_C P3_2

#define START P3_4
#define ALE P3_3
unsigned int KQADC;

unsigned char j,1;

unsigned char TRAM,CHUC,DONVI;

const unsigned char HANG1{16]={" DH SP KY THUAT "}
const unsigned char HANG2[16]={"NHIET DO DO: "};
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void GIAIMA_ASCII ()
{  DONVI=KQADC%10;  KQADC=KQADC/10;
CHUC=KQADC%10; TRAM=KQADC/10;

DONVI=DONVI+0x30; CHUC=CHUC+0x30;
TRAM=TRAM+0x30;

if (TRAM==0X30)
{ TRAM="},
if (CHUC==0X30) CHUC='"; }

void HIENTHI_LCD()
{ COMMAND_WRITE(OXxCD);  DATA_WRITE(TRAM):
DATA_WRITE(CHUC):; DATA_WRITE(DONVT);

void CHUYEN_DOI_ADC()
{ START =1, ALE=1; START=0; ALE=0;)
void main ()
{ SETUP_LCD( );
COMMAND_WRITE(addr_linel): delay(10);
for( j=0;j<16;j++) {DATA_WRITE(HANGI[j]);}
COMMAND_WRITE(addr_line2): delay(10);
for( j=0;j<16;j++) {DATA_WRITE(HANG2[j]);}
CHANNEL_A=1; CHANNEL B=1;: CHANNEL_C =1;
while(1) ‘
{ KQADC=0;
for (i=0; i<10; i++)
{ CHUYEN_DOI_ADC{); delay(100);

238




GIAO TRINH VI XUP LY CHUONG 8

| KQADC = KQADC+P0;  }
KQADC = KQADC/10;
GIAIMA_ASCII (); HIENTHI_LCD ()

}

Chuong trinh trén chay thuc té thi két qua do con nhép nhdy, dé gidm
nhép nhdy va do chinh xéc hon thi ta tién hanh do 100 l4n 1di chia két qua
cho 100 s& dugc nhiét dd do trung binh va két qua hién thi khong nhip nhay,
chuong trinh nhu sau:

#include <AT89X52.h>

#include <THUVIEN_LCDI16X2.C>

#define CHANNEL_A P3_0

#define CHANNEL_B P3_1

#define CHANNEL_C P3 2

#define START P3 4

#define ALE P33

unsigned int KQADC;

unsigned char j,i;

unsigned char TRAM,CHUC,DONVIL

const unsigned char HANG1{16}={" DH SP KY THUAT "};

const unsigned char HANG2[ 16]={"NHIET DO DO: "}

void GIAIMA_ASCII ()

{ DONVI=KQADC%10; KQADC=KQADC/10;
CHUC=KQADC%10, TRAM=KQADC/10;

DONVI=DONVI+0x30; CHUC=CHUC+0x30;
TRAM=TRAM+0x30;

if (TRAM==0X30)
{ TRAM="%
if (CHUC==0X30) CHUC='} )
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}

void HIENTHI_LCD()

{

COMMAND_WRITE(0xCC);
DATA_WRITE(CHUC);

DATA_WRITE(DONVI);

}

void CHUYEN_DOI_ADC()

{

START = 1; ALE=1;

void main ()

{

SETUP_LCD( );
COMMAND_WRITE(addr_linel);
for( j=0;j<16;j++)
COMMAND_WRITE(addr_line2);
for( j=0;j<16;j++)

CHANNEL_A=1;
while(1)
{ KQADC =0;
for (i=0;i<100;i++)
{ CHUYEN_DOI_ADC();
KQADC = KQADC+P0:
KQADC = KQADC/10;

CHANNEL_B =1;

DATA_WRITE(TRAM);
DATA_ WRITE('.Y;

START=0; ALE=0;}

delay(10);

{DATA_WRITE(HANGI(j]);}

delay(10);

{DATA_WRITE(HANG2[j]);)

CHANNEL C = I;

delay(100);
}

GIAIMA_ASCII (); - HIENTHI_LCD O:

}

J

bién

Bai 8-3: Ding vi diéu khién AT89S52 giao tiép véi ADC 0809, 2 cam

nhi¢t LM35 noi voi kénh IN7 va ING

, két qua do nhiét do hién thi trén

LCD, hang 1 hién thi nhi¢t d kénh ING, hang 2 hién thi nhit g kénh IN7.
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» Sodomach:
Mach duoc thiét ké nhur hinh 8-8:
1C2
T Gl
24 ]
D e < Dg;
+ 12 22 =
VREF+ ALE 6—-<33;
START 7—-—~<334
—y EOC F— P35 )
~102 74HCL14N b
> §|ﬁ VREF-
GND ¥ oIk 250 o po PZ P00 >
2 27 N o1 4 01 o
28| 15
VRA1 =l IN2 D2 3 P2 >
- [l v £ S
GND =] s D5 = P05
5 ING Dé o1 POS >
IN7 o7 PC7 >
ADC0O80Sh
1c1 AT89552
21 o2 Poo_ADD |23
21 piszexy POI_ADI g‘; 1
+ P1.2 poz_AD2 |-3F ng 9
3 = o Po. aba |5 =
B 1 pismMOSl  POS ADS g‘; B | uin
ggig ; PIEMISC  POE ADS [—32 ]
Pi.7_SCHK PO.T_ADT
23] PeER
9 1 RsT ALEFROG [
1] EmveR
PAVAXD 29
PATAD P20 A -
#3.2/FT0 P21_A9 (3£
PRIWTT F2.2_A10 4
F3.4TD F23_AN
PR P24 A2 —gg
F3.6WR P25 _A13 37 8 GND
s e L s
XTAL1 3[VRLED,
2MHZ A
19 1 xrauz < rulgtefeoale] ol o St
E%“‘ BoHS3885 “§ é g"

Hinh 8-8: Mach giao tiép vi diéu khién AT89S52 vdi ADC 0809, 2 LM35,
LCD.
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> Lieu d6 chuyén dbi:

-.._|

i

CHON KENH THI 6

v

L

TAQ XUNG ALE, START

v

CHO CHUYEN 801 ;
CHUYEN KQ SANG 50 BCD, SANG MA
ASCH, HIEN TH| TREN LCD HANG 1

y

L

CHOM KENH THIF 7

L

Y

TAQ XUNG ALE, START

Y

CHE CHUYEN B0l
GHUYEN KQ SANG SO BCD, SANG MA
ASCII, HIEN TH| TREN LGCD HANG 2

J

Hinh 8-9: Luu d6 chuyén déi cia ADC 0809, do nhiét 36 hai kénh hién thi

*
A

LCD.

Chuwong trinh chuyén dbi

#include <AT89X52.h>

#include <THUVIEN_LCD16X2.C>

#define CHANNEL_A
#define CHANNEL_B
#define CHANNEL_C
#define START
#define ALE

unsigned int KQADC;

unsigned char j,i;

P30
P3_1
P3_2
P3_4
P3_3

unsigned char TRAM,CHUC,DONVI;
const unsigned char HANGI1[16]={"NHIET DO Ké:
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const unsigned char HANG2[16]={"NHIET DO K7. "};
void GIAIMA_ASCII ()

{

.

DONVI=KQADC%10; KQADC=KQADC/10;
CHUC=KQADC%1{, TRAM=KQADC/10;

DONVI=DONVI+0x30; CHUC=CHUC+0x30;
TRAM=TRAM+0x30;

if (TRAM==0X30)
{ TRAM="",
if (CHUC==0X30) CHUC='"; }

void HIENTHI_LCD()

{

DATA_WRITE(TRAM); DATA_WRITE(CHUC),
DATA_WRITE(.'), DATA_WRITE(DONVI); |}

void HIENTHI_LCD_KG6 ()

{

COMMAND_WRITE(0x8C}); HIENTHI_LCD (); }

void HIENTHI_LCD K7 ()

{

COMMAND_WRITE(0xCC); HIENTHI_LCD (); }

void CHUYEN_DOI_ADC()

{

START = I; ALE=1, - START =0, ALE=0;}

vord main ()

{

SETUP_LCD( );
COMMAND_ WRITE(addr_linel); delay(10);
for( j=0;)<16:j++) {DATA_WRITE(HANGI1[j]);}
COMMAND_WRITE(addr_line2); delay(10);
for( j=0;j<16;j++) {DATA_WRITE(HANGZ2[j]);}
CHANNEL B=1; CHANNEL C=1[;
while(1)

{ KQADC =0, CHANNEL_A = 1;
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for (i=0;i<100;i++)

{ CHUYEN_DOI_ADC(); delay(100);
KQADC = KQADC+PU; }

KQADC = KQADC/10;
GIAIMA_ASCI(); ~ HIENTHI_LCD_KS ();
KQADC=0;  CHANNEL A=0;
for (i=0;i<100;i++)

{ CHUYEN_DOI_ADCY(); delay(100);
KQADC = KQADC+PO0; )

KQADC = KQADC/10;
GIAIMA_ASCII(); HIENTHI_LCD_K7 ();

}

1. CAUHOI ON TAP - TRAC NGHIEM - BAI TAP
1. Cau héi én tip
Cdu 56 8-1: Hay cho biét chirc nang cac tin hidu Start, ALE, EOC cia
ADC 0809.

Céau 56 8-2:  Hay cho biét chirc ning cua c4c tin hidu Vrers v3 Vrgr..

Céu 56 8-3:  Hay v& mach giao tiép vi didu khidn AT89S52 véi ADC 0809
va ba led 7 doan.

Céu 36 8-4:  Hay néu tiinh tw chuyén ddi cia ADC 0809.
2, Ciu héi mé rjng

Céu 56 8-5:  Hay khao st ADC giao tiép chudn 12C PCF 8591,
3. Cau héi tric nghi¢m

Céu 8-1: IC 0809 1a ADC:

(a) 10 bit (b) 12 bit (c) 16bit (d) 8 bit
Cidu 8-2: ADC 0809 cé: i
{(a) 1 kénh (b) 2 kénh (¢) 4 kénh (d) 8 kénh
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Cdu 8-3: ALE cta ADC 0809 c6 chirc ning:

(a) Bét ddu chuyén doi (b) Chét dir lidu

(c) Chét dia chi kénh (d) Béo két thiic
Cau 8-4: EOC ciia ADC 0809 ¢6 chirc nang:

(a) Bét diu chuyén dbi {b) Chét dir liéu

(¢) Chét dia chi kénh (d) Béo két thiic
Cau 8-5. Tin hiéu ndo ciia ADC 0809 cho phép xuét dit liéu:

(a) Start (b) OE (c) EOC (d) ALE
Céu 8-6:  Thoi gian chuyén d¢di cta ADC 0809 phy thudc vao:

(a) Start {b) OE (c) Tan s6 xung clock  (d) ALE

Céu 8-7: Céc ngd vao Vrer: vA Vygp. clla ADC 0809 ¢6 chirc nang:
(a) Thiét 1ap tbc d6 chuyén dbi
(b) Tao hé sb chuyén d6i step size
(c) Cép nguén cho ADC hoat dong
{d) Nhén tin hi¢u tuong ty can chuyén dbi
Céu 8-8 Tin hiéu ndo cia ADC 0809 thuc hién qua trinh chuyén doi:

(a) Start _ (b) OE (c¢) EOC (d) ALE
Céu 8-9:  ADC 0809 c6 bao nhiéu tin higu chon kénh:
(a)1 - (b)2 )3 {d) 8
Céu 8-10: Céng thic tinh d6 phan giai clta ADC 0809 1a:
_ YREF— — VREF+ ' b) SS = VREF— - VREF+
_I Viers — Vg 4} SS = Veers = Veer -
© 35 =" ( ) 2° -1
Céu 8-11: Cbng thirc tinh gid tri nhi phin sau khi chuyén déi cia ADC
0809 la: |
(a) N = __VREF+.__ V.ﬂ—_ (b) N = KL__VR&
2 -1 1 VREF-
- V -V
(@) =2 (@ N = o)
YREF+ T Y REF- rerv ~ Vaer-
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4. Bai tap .
Bai tap 8-1: Mach do nhi¢t 4§ moét kénh dung cam bién LM35, ADC 0809,

Bai tap 8-2;

Bai tip 8-3:

Bai tip 8-4:

Bai tip 8-5:
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vi qiéu khién AT89S52, ba led 7 doan vi mot relay ding
ngudn 5V.

Hiy v& mach, viét hru dd va chuong trinh do nhiét d6 hién thi
trén ba led ddng thoi didu khién relay véi yéu cdu nhu sau: khi
nhiét d6 nhé hon 40 d6 thi relay déng, 1én hon hay bang 40 thi
relay ngit.

Mach do nhiét d6 hai kénh (kénh O va kénh 1) dung hai cam
bién 1LM35, ADC 0809, vi diéu khién AT89S52, séu led 7
doan v hai relay dung ngudn 5V.

Hiy v& mach, viét luu db va chwong trinh do nhiét dg hién thi
trén 6 led (mdi kénh ba led) déng thoi didu khién relay véi yéu
cdu nhu sau: khi nhiét do kénh 0 nho hon 40 43 thi relay0 dong,
lén hon hay bing 40 thi relay0 ngit, khi nhiét do kénh 1 nho
hon 45 3¢ thi relayl déng, 1ém hon hay bang 45 thi relayl ng,at

Mach do nhiét d hai kénh ding cam bién LM35, ADC 0809,
vi didu khién AT89S52 va ba led 7 doan.

- Hay v& mach, viét luu db va chuong trinh do nhiét d¢ hai kénh

1an lugt hién thi trén ba led, mdi kénh do trong khoang thoi
gian 1s, dinh thoi | gidy chuyén kénh ding Timer TO.

Mach do nhiét d6 8 kénh ding 8 cam bién LM35, ADC 0809,
vi diéu khién AT89S52 va ba led 7 doan,

Hay v& mach, viét luu db va chuong trinh do nhiét d6 8 kénh
[An luot hién thi trén ba led, méi kénh do trong khoang thoi
gian ls, dinh thoi 1 gidy chuyén kénh diing Timer TO.

Mach do nhiét d6 8 kénh dung 8 cam bién LM335, ADC 0809,
vi didu khién ATR89S52 va ba led 7 doan, hai ntt nhin UP, DN
diing dé chuyen kénh can chuyén dbi.

Hay v& mach, viét Iu dd va chwong trinh do nhiét d¢ 8 kénh
hién thi trén ba led, mdc nhién 1a do kénh thtr 0, khi nhin Up
thi tang 1én kénh ke khi dén kénh 7 néu nhan UP nita thi vé
kénh thir 0, khi nhédn DN thi giam, khi giam v& kénh 0 ma nhén
nita thi chuyén sang kénh 7.
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Chuwong 9
VI DIEU KHIEN AT89S52: NGAT

< GIOI THIEU
& TONG QUAN VE NGAT
& NGAT CUA VI PIEU KHIEN ATMEL AT89552
= CACNGUON NGAT CUA AT89S52
»  CAC THANH GHI NGAT CUA AT89SS
v Thanh ghi IE (Interrupt Enable)
v Thanh ghi IP (Interrupt Priority)
v Xir Iy ngdt
v Cdc vector ngdt (Interrupt Vectors)

»  KHAI BAO NGAT CUA AT89S5hai TRONG LAP TRINH
KFIL-C

»  UUNG DUNG NGAT CUA AT89852
% CAUHOI ON TAP - TRAC NGHIEM - BAI TAP
= CAUHOIONTAP
«  CAUHO!I MO RONG
«  CAUHOI TRAC NGHIEM
= BAITAP
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1. GIGI THIEU

Ngit c6 nhidu tién ich trong didu khidn nén hdu hét cde vi didu khién
~d€u tich hop, & chuong ndy ching ta sé& khdo sat nguyén ly hoat dong clia
ngat, cdc nguon ngdt, vector dia chi ngat, viét chuong trinh con phuc vu ngit
.cho céc ng dung.

Sau khi két thiic chuong ndy, ban cé thé sir dung duge ngit cua cic vi
diéu khién,

1. TONG QUAN VE NGAT

Ngit sir dung trong vi xit I hay vi diéu khién hoat dong nhu sau: vi
xir 1y hay vi didu khién 1uén thuc hién mét chuong trinh thudng goi 12
chuong trinh chinh, khi c6 tic dong tir bén ngoai bing phdn cimg hay tac
dong bén trong 1am cho vi xir 1§ ngimg thuc hién chuong trinh chinh dé thuc
hién mot chuong trinh khéc (con goi 12 churong trinh phuc vu ngat ISR) v sau
khi thue hién xong vi xit 1y tr& lai thuc hién tip chuwong trinh chinh. Qud
trinh Jam gidn ddan vi xir 1§ thye hién chuong trinh chinh xem nh |3 ngat.

C6 nhieu tic dong 1am ngimg chuong trinh chinh goi 13 céc ngudn
ngét, vi du khi timer/counter dém tran s& phét sinh y&u ciu ngét.

Ngét déng mdt vai trd quan trong trong lap trinh diéu khién, vi xir ly
hay vi diéu khién sir dyng ngit dé dép img nhidu su ki¢n quan trong khdc
trong ma van dam bao thue hién duoc chuong trinh chinh.

Time

CHUONG TRINH CHINH (MP: MAIN PROGRAM)

{a) Chwong trinh chinh dwere thipe hidn 1ién tyc, khéng bi gian dean.
Time

¥

ISP ISP ISP

R

MP MP MP: MP

{b} Chirorng trinh chinh bi gian doan dé thyec hign chwong trinh con phuc vy ngét.

Hinh 9-1: Vi diéu khién thuc hién chuong trinh chinh trong hai trudng hop
khong va cd ngat.

Vi du trong khi vi diéu khién dang thyc hién chuong trinh chinh thi c6
dir liéu tir hé thong khac goi dén, khi dé vi didu khién ngung chuong trinh
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chinh d& thuc hién chuong trinh phuc vy ngit nhan dir liéu xong r01 tro lai
tiép tuc thyc hién chwong trinh chinh, hodc ¢6 mét tin higu bdo ngat tr bén
ngoai thi vi dleu khlen s& ngimg thuc hign chuong trinh chinh dé thyc hién
chwong trinh ngét rdi tiép tyc thuc hién chuong trinh chinh.

C6 thé sir dung nght dé yéu clu vi didu khién thyc hién nhidu chuong
trinh ciing mdt lic ¢6 nghia la cdc chuong trinh duoc thyc hién xoay vong.

~ CPU thyc hién chuong trinh trong truomg hop c6 ngit va khong cé
ngét nhu hinh 9-1.

IIf. NGAT CUA V1 DIEU KHIEN ATMEL AT89S52

1. Céc ngudn ngit cia AT89S52

Vi dién khlen AT89552 ¢4 6 nguon ngat: hai ngat ngodi, ba ngit
Timer va mot ngit truyen dir liéu nbi tlep, cic nguon ngat nhu hinh 9-2.
Mac nhién khi vi dleu khién bi reset thi tit ca céc ngat déu bi cAm va dugc
cho phép bdi phéan mém.

mo————o/ » IEQ [—>

TFO >
0 I:

iNT1 —_ o X » IE1 —»

TF1 >

Ti ‘;—\ »

TE2 T .

EXF2 "

Hinh 9-2: Cdc ngudn ngdt cia vi diéu khién AT89552.
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Trong trudng hop c¢6 hai hodc nhiéu pgué‘m ngat tac dong ddng thoi
hoac vi digu khién dang phuc vu ngit th xuat hién mot ngat khdac, khi do sé
c6 hai cdch giai quyét 13: kiém tra lién tiép va st dung ché d8 uu tién.

2. Céc thanh ghi ngit cia AT89552

Trong vi diéu khién AT89S52 c6 hai thanh ghi phyc vu cho ngit 13 IE
va IP.

» Thanh ghi IE (Interrupt Enable)

C6 chuc ndng cho phép hay khdng cho phép ddi véi timg ngudn ngat
va cho toan bd céc ngudn ngit. TO chire cua thanh ghi nhu hinh sau:

Bit7 Bit O
Hinh 9-3: Thanh ghi IE.

Bing 9-1: Tom tdt chire néing cdc bit trong thanh ghi cho phép ngdt IE:

Bit | Ki hi¢u | Chire niing (Enable = 1; Disable = 0)

IE.7] EA | Cho phép hoic cAm toan bd cac ngudn ngit.
IE.6 - Chua diing dén

IE.5 | ET2 | Cho phép ngét Timer 2 (8052).

IE4| ES | Cho phép ngit Port néi tiép.

IE3| ETl | Cho phép ngit Timer 1.

IE2 | EXI | Cho phép nght ngoai External 1 (INT1).
IE.1 { ETO | Cho phép ngit Timer 0.

IE0| EXO | Cho phép ngit ngoai External 0 (INTO).

Trong thanh ghi IE c6 bit IE.6 chua ding dén, bit IE.7 la bit cho
phép/cdm ngit toan bd céc ngubn ngit. Khi bit IE.7= 0 thi cAm hét tét ca cic
ngudn ngat, khi bit IE.7=1 thi cho phép tdt ca cac ngudn ngt nhung con phu
thudc vao timg bit dieu khién ngt cia timg ngudn ngét.

Khi cé nhiéu nguon ngét tdc ddng ciing lic, ngat nao quan trong cin
thuc hién trudc va ngat nio khdng quan trong thi thuc hién sau gibng nhu
cdc cOng viéc ma ta gidi quyét hing ngay. Ngit ciing duge thiét ké c6 su sép
x€ép thiy tyr wu tién tir thap dén cao dé nguvi 18p trinh sap xép céc n gudn ngit
theo yéu cau c6ng viéc ma minh xir 1.
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» Thanh ghi IP (Interrupt Priority)

C6 chtre ning thiét 14p ché dd wu tién cho céc ngudn ngat. To chic
cua thanh ghi nhu sau:

PT2 P5 PT1 PX1 PTO PX0

Bit7 Bit 0
Hinh 9-4: Thanh ghi IP.
Bang 9-2: To6m tht chire nang c4c bit trong thanh ghi uu tién n gat IP:

Bit | Ki hi¢u | Chirc ning

IP.7 | - Chura str dung

IP.6 | - Chua str dyng

IP.5 | PT2 U tién cho ngdt Timer 2.
IP.4 | PS Ul tién cho ngit Port nbi tiép.

1P.3 | PT1 U'u tién cho ngit Timer 1.

IP.2 | PX1 Ul tién cho ngat ngoai External 1.

IP.1 | PTO U'u tién cho ngat Timer 0.

IP.0 | PX0 Ut tién cho ngét ngoai External 0.

Khi reset vi didu khién thi thanh ghi IP bi x6a va tit ca cdc ngit & mitc
uu tién thap nhat.

Trong AT89S52 ¢6 hai muc uu tién thdp va hai mixc wu tién cao.

Néu Vi dleu khién dang thuc hign ngat 6 mizc wu tién thép va néu co
mot yéu cdu ngat mitc wu tién cao hon xudt hién thi vi didu khién ngiing
thuc hidn ngit c6 mirc wu tién thap dé thyc hién ngét ¢6 uu tién cao hon.

Nguoc lai neu vi diéu khlen dang thyc hién ngat ¢6 mirc wu tién cao
va c6 yéu céu ngét wu tién thap xudt hién thi vi dleu khién van tiép tuc thuc
hién ngat wu tién cao cho dén khi thyc hién xong rdi moi thuc hién ngit c6
uu tién thip dang yéu céu.

Chuong trinh chinh ma Vi dleu khién ludn thuc hién thi 6 muc thép
nhat ludn ludn bj ngit bt chép ngat uu tién cao hay thap. Neu ¢6 hai yéu
cAu ngit voi cac vu tién khéc nhau xuat hién ddng thoi thi yéu cdu ngat co
mitc uu tién cao hon s& dugc phuc vu trude.
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Néu hai yéu clu ngét c6 cing muc uu tién xuét hién dong thoi thi
vong quét kiém tra : s& x4c dinh yéu ciu ngdt nio s& dugc phuc vu trude.

Voéng quét kiém tra theo thir ty u tién r trén xuéng:‘ ngat ngodi thir 0
(INTO), ngit timer TO, ngét ngoai thir nhdt (INT1), ngét Timer 1, ngit
truyén dit lidu ndi tiép (Serial Port), ngét timer 2. Hinh 9-5 s& minh hoa cho
trinh ty trén.

IEREGISTER  IP REGISTER  HIGH PRICRITY INTERRUPT

INTERRUPT
POLLING
SEQUENCE

LOW PRIORITY INTERRUPT
Hinh 9-5: Cdu triic ngdr cua vi diéu khién.

Hinh 9-5 c6 by ngudn ngdt va c4c bit cia thanh ghi IE hoat dong nhu
mot contact (OnfOij cOn thanh ghi IP hoat déng nhu mét contact chuyén
mach gii¥a hai vi trf d& Iwa chon mot trong hai mic d6 wu tién.

Bit cho phép ngit toan cuc (Global Enable) néu cho phép sé€ déng toan
bg cdc contact va tily thude vao bit cho phép clia ting ngudn ngit: néu cho
phép thi déng mach va tin higu yéu cau ngat s& dua vio bén trong dé xir 1y,
néu cam thi contact h mach nén tin hiéu yéu ciu ngit s& khong duoc xir 1y.

Tin hiéu sau khi ra khoi thanh ghi IE thi dua dén thanh ghi IP dé sap
X€p uu ti€n cho c4c ngudn ngit.
C6 hai mire 49 wu tién: mirc wu tign cao va mirc wu tién thép.

'Néu ngét ¢ uu tién cao thi contact chuyén mach s& dua yéu cAu ngat
d6 dén vong kiém tra c6 wu tién cao, néu ngt ¢6 wu tién thip thi contact
chuyén mach s& dua yéu cdu ngét d6 ¢én vong kiém tra ¢6 wu tién thap.

Vong kiém tra ngit wu tién cao duoc thuc hién trudce va s kidm tra theo
thir tu tir trén xudng va khi gip yéu cau ngit nao thi yéu cau ngit dé sé duoc
thuc hién. Sau d6 tiép tuc thuc hién cho vong ki€m tra ¢é muc uu tién thép.
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Ngét truyén dir liéu néi tlep tao ra tur td hop OR cua hai c& bdo nhén
RI va c¢& bao phat TI, Khi ngat truyén dir liéu xay ra va mudn biét 12 do c&
nhin hay c& phét tao ra ngﬁt dé thuc hién hai cong viéc khdc nhau thi phai
kiém tra c& RI va TI dé biét thuc hién cong viéc nio tuong tng,

Vi dy trong truyén dir liéu: khi ¢6 bdo ngét truyen dir liéu thi ta phai
kidm tra xem ¢& RI = 1 hay khong? Néu ddng thi hé thong khédc dang go1 dit
liéu dén va phai chuyén huéng chuong trinh phuc v ngit sang huong nhén
dir lidu, néu khong phai thi chac chén 1a c& TI=1 béo cho ching ta biét rang
dit liéu da truyén di xong va sén sing truyen ki tu tiép theo va khi d6 ta phai
chuyén hudng chuong trinh phuc vu ngét sang phat dit liu tiép theo.

Tuong tw, céc yéu ciu ngit cia Timer2 tao ra tir td hop OR cia cd
tran TF2 va c& nhan biét tin higu ngoai EXF2.

Béng 9-3: Cdc co cua cdc ngubn ngdt:

Interrupt Flag SFR Register and Bit Position
External 0 IEO TCON 1
External 1 IEl TCON 3
Timer 1 TF1 TCON 7
Timer 0 TFO TCON 5
Serial Port T1 SCON t
Serial Port RI SCONO
Timer 2 TF2 T2CON 7
Timer 2 EXF2 T2CON 6

> Xirly ngdt _
Khi tin hiéu yéu chu ngét xudt hién va duoc chfip nhén thi CPU thuc
hién céc cong viéc sau:

s Néu CPU dang thyc hién 1énh thi phai cho thyc hién xong 1énh
dang thyc hién.

e  Gid trj ciia bo dém chuong tinh PC duoc cat vio bd nhé ngin xép.
e Trang thai ngét hién hianh dugc ltu vao bén trong.

e Céc yéu cAu ngét khic s& bi ngén lai.
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o Dia chi chuong trinh phuc vu ngfit dugc nap vao bd dém chuong

trinh PC.

e Bit déu thuc hién chuong trinh phuc vu ngat.

Trong chuong trinh phuc vu ngét ludn két thic bang lénh RETL Khi
gdp lenh RETI thi CPU s& lay lai dia chi cia 1énh ti€p theo trong ngan xép
tra lai cho thanh ghi PC dé ti€p tuc thuc hién céc cdng viéc tiep theo cla
chuong trinh chinh.

» Cdc vector ngit (Interrupt Vectors)

Khi mét yéu ciu ngat xay ra, sau khi cét dia chi trong PC vao ngan
X&p, dia chi ciia chuong trinh con phuc vu ngét con goi 1a vector dia chi ngat s¢
dugc nap vao thanh ghi PC, dia chi nay 1a ¢6 dinh va do nha che tao vi diéu
khién thiét ké. Cac chuong trinh ngét phai viét ddng tai vector dia chi ngét.

Bdng 9-4: Cdc vector dia chi cua cdc ngudn ngdt:

Interrupt Flag Vectors Address
System Reset | RST 0000H
ExternalQ IEO 0003H
TimerQ TFO 000BH
Externall IE1 0013H
Timerl TF1 001BH
Serial Port RI or TI 0023H
Timer2 TF2 or EXF2 002BH

Vector reset hé théng bat diu tai dja chi 0000H: khi reset vi diéu khién
thi thanh ghi PC = 0000H va chuwong trinh chinh ludn bét ddu tai dia chi nay.

~ Khi st dung yéu ciu ngt ndo thi chuong trinh con phyc vu ngit phai
viet dang tai dia chi Iwong (ng. Vi du str dyng ngat timer TO thi chuong
trinh ngéit ban phai viét tai dia chi 000BH.

Do khoang ving nhé giira cdc vector dia chi ctia cac ngudn ngét chi cé
vai & nhd vi du nhu vector dia chi ngét INTO tai 0003H va vector dia chi
ngdt TO tai 000BH chi cdch nhau c6 9 6 nhé. Néu churong trinh phuc vu ngat
INTO c6 kich thude 16n hon 9 byte thi s& dung dén ving nhé ctia ngat TO.
Céch giai quyet 1a ngay tai dia chi 0003H nén viét lénh nhay dén mot vang
nh¢ khéc réng hon. Con néu ngat TO vA céc ngit khéc khdng sir dung thi co
thé viét chuong trinh tai d6 ciing duogc.
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3. Khai bdo ngit cia AT89S52 trong lap trinh Keil-C

Khai bdo chuong trinh con phuc vu ngit trong Keil gidng nhu khai
b4o chuong trinh con nhumg thém phan thir ty ngat v khai bao sir dung
thanh ghi cho chuong trinh con phuc vu ngat sir dung, ¢t phép nhir sau:

Void tén_chuong_trinh_ngét() interrupt n using m

Trong 'dé “tén_chumg_tﬁnhvngét()” do ching ta ty dat va r]én dat
ding véi ngét dang ding, “interrupt n” v6i n 14 s0 thir ty cdc ngudn ngat
nhu bang 9-5.

Bédng 9-5: Thit ty cdc nguon ngdt:

Thir ty Interrupt n Mo ta Dia chi
0 External INT 0 | 0003H
1 Timer/counter 0 | 000BH
2 Extenal INT' 1 | 0013H
3 Timer/counter 1 | 001BH
4 SERIAL PORT | 0023H
5 Timer/counter 2 | 002BH

Gid tri n cua ngét dung dé tinh todn ra dia chi cua vector ngit theo
cOng thuc: 8*%n+3.
Khai bdo “using m” dang dé sir dung bank thanh ghi thit m tir 0 dén 3.

Vi du 9-1: Khai béo‘ngét timer0 nhu sau: “void timer0_interrupt()
interrupt 1 using 07, hang s& n bang 1 thi vector dia chi Il
8*n+3=8%1+3=11=000BH , sl dyng bank thanh ghi thir 0.

Vi du 9-2: Khai bao ngét timer2 nhu sauw: “yoid timer2_interrupt()
interrupt 5 using 07, hing s& n bang 5 thi vector dia chi la
8% +3=8%5+3=43=002BH , sir dung bank thanh ghi thir 0.

4. Ung dung ngit cia AT89S52

Phén nay trinh bay céc img dung‘ngz“it don gian clia AT89852, qua céc
mg dung ndy giiip ban biét viét luu do cho nhimg tmg dung ¢6 dung ngat,
biét viét chuong trinh c6 sit dung ngat va dac biét 12 biet thém céch tinh ton

r
-

thoi gian delay cho céc timer. Tir c4c kien thirc co ban ndy s& giup ban hiéu
va viét dugce cdc img dung Khéc.
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Bai 9-1: Ding vi diéu khién AT89S52 thyc hién hai yéu céu: diéu khién
porl 2 dém nhj phan hlen thi bang led don vo1 thot gian tré tly ¥, dung timer
T0 dém 65536us tao ngit dé diéu khién 8 led don nbi véi port 0 chép tat,

» So dd mach:

161

Voo

| RN

MT2)
PLAT2_EX
P12

P11

P14
EX ]
P1.6_WISO
P17 _SCK
FEEN

RST

EANFP
PAORED
PIUTAD
PA2ANTD
PRAWTT
PL4TD
w1 P
7 PR
o — FIWRD

[:l LR rage

£TALY

ATBRSS2 Q’ ; o)

Poo 00 -3 Houos
PO.1_ADT gg 3 V)
P2 A0 |3 e m
POI_AD MmooB
POA ADA |22 ila e
Po5_ADs [ T B
PO5_ADG ; g M B
PO 7 AD7 M B
aLEPRDT |2 - R
vee [ G
po ag (2L —GND 21, g
i |2 e m
B27 A0 ; P
Paan i Moo
P24 A1} % A BS
RS AL (2 A B
PLEAI iE AT BT
P17 AS 1 a8 BB
D=Lt n
18 N
ol
NO 74245

Hinh 9-6: So d6 két ndi diéu khién led don qua IC dém.
Mach dién ndy giong nhu da trinh bay & chuong sir dung port.

Luu do: chuong trinh chinh cé chirc khéi tao b dinh thoi timer dém
xung ndi, cho phép ngat khi bj tran. Chuong trinh con phuc vy ngat khi tran
thi ddo trang thai cia Led.

KHO TAO TIMERO BEM XUNG
NQ| 65536, CHO PHEP TIMERD
NGAT, DEM. DEM NH| PHAN

/

Y

END

NGAT TIMERD

DAQ TRANG THA! LED

4

{ RETI )

Hinh 9-7. Licu do diéu khién led don ding ngdt cua timer.
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» Chuong trinh Keil-C:

#include <AT89X52.h>
void timerQ_interrupt() interrupt 1 using 0
{ PO =~ PO; }
void delay (unsigned int x)
{ unsigned int y;
for (y=0; y<xiy++)  {} )
void MAIN ()
{ TMOD =TO_MO_; TRO=1; EA=Il; ETO=1;
while(1) { P2++;  delay(10000); }

L)

L/

% Giai thich chwong trinh:

Chuwong trinh chinh: Lénh TMOD = T0_MO_ Iya chon timer TO hoat
dong che d6 1 dém xung ndi 16 bit. Lénh TRO = 1 ¢6 chirc ndng cho timerD
bat dau dém. Lénh EA = 1 cho phép ngat toan cyc, lénh ETO =1 cho phép
timer() ngat. Vong 1dp while: diéu khién P2 dém nhi phan r6i delay.

Khi timer TO tran thi phédt sinh yéu céu ngat chuong tinh chinh sé&
ngimg dé di thuc hién chuong trinh con phuc vu ngat cua timer TO.

Chirong trinh phuc vy ngdt timer0: cé chirc nang dao dit li¢u port0
v ty ddng x6a c& tran cla timer TO dé€ bao tran cho Jan sau, khi thuc hién
xong thi trdr lai chuong trinh chinb, '

Khi nao thi ngit xdy ra dé ngirng chuong trinh chinh: Néu thach
anh sur dung 12MHz thi sau khi qua b9 chia cho 12 bén trong mach dao
dong thi tin sb con lai 12 IMHz, chu ky cho moi xung 1a 1us, timer TO hoat
dong dém 16 bit tr 0 dén 65536 xung twong duong véi thoi gian 1a
65536us.

Chu ki ngét 1 65536us.

Thoi gian thye hién chwong trinh con phuc vy ngdt: rit ngin vi chi
thue hién mdt 1énh ddo dir liéu portd — khoang vai micro gidy rdi trd lai
chuong trinh chinh.

Bai 9-2: Ding vi didu khién AT89852 thuc hién hai yéu cau diéu
khién port 2 dém nhj phén hién thi bang led don vo1i thot gian tré thy v,
ding timer TO ddm 50000ys tao ngit dé diéu khién 8 led dom ndi véi port -
0 chop tat.
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» So d6 mach: giong bai 9-1.
» Luwu d3: Trong luu d6. khai tao timer dem 50000 xung va khi ngit xay
ra thi phai khot tao lai dé dém 50000 xung tiép theo.

KHEO TAO TIMERD BEM XUNG
NOI 50000, CHO PHEP TIMERG DAQ TRANG THAI LED

NGAT, BEM. DEM NH| PHAN

i Y
( END ) ( RETI )

Hinh 9-8: Liru do ding ngdi timer delay 50ms.

» Chuwong trinh Keil-C.

[ #include <AT89X52.h>
unsigned int DEM;
void timerQ_interrupt() interrupt 1 using 0
{ =~ PQ;

TLO = DEM, THO = DEM >> §;
P}
[ void delay (unsigned int x)
{ unsigned int y;

for (y=0; y<x;y++) {1} 1}

void MAIN ()
{ TMOD=T0 MO : TRO=1: EA=I; ETO0=1,
DEM = 15536: TLO = DEM: THO = DEM >> §;
while( 1}
i § P2+, detay(10000}; }
|t

% Giai thich chwong trinh:

Lhucmg trinh chinh: ngoai céac khai bao gidng bai trude thi thém phan
gan gia cho bién DEM bang 15536. Con s6 nay & dau ra? Do yéu ciu cla
bai nay la delay 50000us. nén timer s& dém 50000 xung va sau khi dém
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xong phai bao ngat, nén gia trj xuét phét cua timer phai [a: 65536 — 50000 =
15536 chinh 14 gid tr] khdi tao cua bién DEM va duge gan cho hai thanh ghi
la THO va TLO.

Chuong trinh phuc vu ngét timer0: ¢6 chic nang khi ngat xay ra [h:l
dao dir li¢u port0. dong thoi khoi tao lai gia trj 15536 cho hai thanh ghi dé
bat dau chu ky dém 50ms ti€p theo.

Bai 9-3: Ding vi diéu khién AT89S52 thyc hién hai yéu cau: didu
khién port 2 dém nhj phén hién thi bang led don vdi thoi gian tré tiy y, dung
timer 10 dém 1s tao ngat dé didu khién 8 led don ndi voi port 0 chép tit.

» So dé mach: gibng bai 9-1.

~ Lwu do:
BEGIN NGAT TiMERQ
/ KHOI TAO TIMERO BEM XUNG ! TANG BIEN DBEM NGAT BDN
NOH 50000, CHO PHEFP TIMERO | KHOI TAQ LAL TIMERD BEM TP
NGAT, CHQ TIMERD DEM

‘ BDN = 20 S
BIEN DEM NGAT: BDN = 0, DEM NH| PHAN

BDN=0
m HAO TRANG THAI CUA LED

Hinl 9-9: Luu d6 dimg ngét — dém ngdt delay 1s.

# Chwong trinh Keil-C:

[ #include <AT89X52.h>
unsigned int DEM;
int BDN:;
void timer0_interrupt() interrupt 1 using 0
:.i BDN-- TLO DEM, THO = DLEM == 8,
: if (BDN == 20)
{ BDN =0; PO=~P0;}
!

void delay (unsigned int x)
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{ unsigned inty;
for (y=0; y<x; y++)  {} '}
“void MAIN ()

{- TMOD=TOMO_; TRO=1; EA=l;
DEM= 15536; TLO=DEM; THO=
BDN = 0;

while(1)
| { P2++; delay(10000); }
}

ET0=1;
DEM >> §;

% Gidi thich chwong trinh:

Chuong trinh phuc vu ngét timerO: khi ngét xay ra sau mdi thoi gian
50ms thi tang BDN, khoi tao la1 gid tri 15536 cho hai thanh ghi dé bat ddn
chu ky dem 50ms tiép theo, thp theo 14 kiém tra BDN xem ¢6 bing 20 hay
" chua, néu chua thi thoat, néu ddng thi dao dir liéu port0. Thoi gian sang
bang thdt gian tat bing 20 14n ciia SOms twong duong 1 gidy.

Bai 9-4: Ding vi didu khién AT89552 grao tiép hai led 7 doan quét dé

dém gidy chinh x4c diing dinh thoi timer0 bdo ngét.

So d6 mach: do yéu cu mé réng nén so d6 mach duoc v& cho 8

led 7 doan.
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IC1 ATROSED
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<5 Po.1aD! P21 Ag |22
S Po2_AD2 P22 A0 [—27
GND Q a5 PO.3_AD3 P2.3_A11 s
- o S| Fo4AD4 P24_A12 [—o £
3 PosaDs P25 A12 [—22 =S
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Hinh 9-10: So dé mach giao tiép AT89S52 voi 8 led 7 doan quét.

» Luu do:
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KHO TAD TIMERO DEM XUNG
y e BDN = BON +1;
No;éiaﬁ °é§22.§,1§%22‘,5“° KHON TAO LAI TIMERO DEM TIEP
GIAY =0, BON =0
= ¥

\ N ( RET} )
[ GIAI MA GIAY ]

Hinh 9-11: Luu d6 dém gidy — ding ngdt delay Is.
» Chuwong trinh Keil-C:

| #include<ATS9X52 H>
unsigned char BDN,GIAY.X,Y;

unsigned char MADONVIS MACHUCS:
unsigned int DEM,

const unsigned char
MATD[10]={0xC0,0xF9,0x A4,0xB0,0x99,0x92,0x82,0xF8,0x80,0x90 };
void timerQ_interrupt() interrupt 1

{ BDN++; TLO = DEM; THO = DEM >> §; }

void delay(unsigned int x)
{unsigned int y,

for(y=0;y<x;y++) {}
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void hienthi ()
{ P2=MADONVIS; P1_0=0; delay(200);P1_0=1,

P2= MACHUCS; P1_1=0; delay(200);P1_1=1; }
void giaima()

{ X =GIAY%10; Y = GIAY/10;
MADONVIS=MA7D[X]; MACHUCS=MA7DI[Y];

}

void main( )

{ TMOD = TO_MO_; TRO=1; EA=Il; ET0=1;
DEM= 15536; TLO =DEM; THO = DEM >> §;
BDN = 0; GIAY =0;
while(1)

{ giaima();

if (BDN <20)  hienthi( );
else { BDN=BDN-20;
GIAY++;
if (GIAY==60) GIAY=0;)

}

< Giat thich chwong trinh:

Chuong trinh phuc vu ngét timer0: khi ngdt xdy ra sau mdi thoi gian
30ms thi ting BDN, khéi tao lai gid tri 15536 cho hai thanh ghi d& bit dau
chu ky dém 50ms tiép theo.

~ Chuong trinh chinh sau khl tién hanh céc 1énh khoi tao thi gidi ma va
kiém tra bién dém ngat BDN néu con nho hon 20 thi cho hién thi, néu bang
hoic 16m hon 20 thi trnir BDN cho 20, tién hanh ting gidy va xir ly gidy.

Bai 9-5: Dung vi didu khién AT89S52 giao tiép bon led 7 doan quét
dé dém phait gidy chinh x4c dung dinh thoi timer0 béo n gat.

» So dé mach: gibng bai 9-4.
» Luu d8: tix luu dd dém gidly ta c6 thé suy ra luu d6 dém phat giay.

» Chuong trinh Keil-C:
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#include<AT89X52. H>

unsigned char BDN,PHUT ,GIAY ,X,Y;

unsigned char MADONVIS MACHUCS MADONVIM,MACHUCM;
unsigned int DEM;

const unsigned char
MA7D[10]={0xC0,0xF9,0x A4,0xB0,0x99,0x92,0x82,0xF8,0x80,0x90);

void timer(_interrupt() interrupt |

{ BDN++; TLO = DEM, THO = DEM >> §; )

void delay(unsigned int x)

{unsigned int y;
for(y=0;y<x;y++) {} }

void hienthi ()

{ P2= MADONVIS; P1_0=0; delay(200);P1_0=1;
P2= MACHUCS; Pl_1=0; delay(200);P1_1=1;
P2=MADONVIM; P1_3=0; delay(200);P1_3=1;
P2= MACHUCM; P1_4=0; delay(200);P1_4=1. }

void giaima()

| X=GIAY%I0; Y = GIAY/10;
| MADONVIS=MA7D[X]: MACHUCS=MATD[Y]:
X =PHUT%10:; Y = PHUT/10:
MADONVIM=MA7D[X]: MACHUCM=MA7D[Y]:}
void main{ )
{ TMOD=TO_MO_; TRO=1, EA=l; ET0=1
DEM= 15536; TLO=DEM; THO= DEM>>§:
BDN = 0; PHUT = ; GIAY =0,
while(1)
{ giaima();

if (BDN <20)  hienthi( ),
else { BDN= BDN-20;
GIAY ++;
if (GIAY==60)

264




GIAO TRINH VI Xtr LY CHUONG 9 .

{ GIAY=0; PHUT++;
if (PHUT==60) PHUT=0;
i} } } }

Bai 9-6: Diing vi diéu khidn AT89S52 giao tlep 8 led 7 doan quét dé
dém gidy phidt gidy chinh x4c diing dinh thdi timer0 bédo ngét.

» So dé mach: gidng bai 9-4.
> Luu db: twrong ty ta c6 thé suy ra lwu dd cho gio phit gidy.
» Chwong trinh Keil-C:

#include<AT89X52.H>
unsigned char BDN,GIO,PHUT,GIAY .X,Y;

unsigned char
MADONVIS,MACHUCS MADONVIM,MACHUCM ,MADONVIHMAC
HUCH;

unsigned int DEM;

const unsigned char _
.MATD[10]={0xC0,0xF9,0xA4,0xB0,0x99,0x92,0x§2,0xF8,0x80,0x90 }

void timerQ_interrupt() interrupt 1

{ BDN++; TLO=DEM; THO=DEM>>8;, |}

vold delay(unsigned int x)

{unsigned int y;

for(y=Giyzxsy++)  {} )

void hienthi ( ) -

{  P2=MADONVIS; P1_0=0; delay(100);P1_0=1;
P2= MACHUCS; Pl _1=0; delay(100);P1_1=1;
P2= MADONVIM; P1_3=0; delay(100);P1_3=I,
P2= MACHUCM;  P1_4=0; delay(100);P1_4=1;
P2= MADONVIH; P1_6=0; delay(100);P1_6=1;
P2= MACHUCH;  Pl1_7=0; delay(100);P1_7=1; }

void giaima()
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{ X =GIAY%10; Y = GIAY/10;
MADONVIS=MATD{X]; MACHUCS=MAT7TD[Y];
X =PHUT%10; Y = PHUT/10;
MADONVIM=MA7D[X]; MACHUCM=MATD[Y];
X =GI0%10; Y = GIO/10;
MADONVIH=MATD[X], MACHUCH=MA7D[Y];}

void main( )

{ TMOD=TO M0_; TRO=1; EA=Il; ET0=1;
DEM=15536; TLO =DEM: THO = DEM >> §8;
BDN =0; GIO=0; PHUT =0, GIAY =0;
while(1)

{ giaima();

if (BDN <20)  hienthi{ );
¢lse { BDN= BDN-20;

GIAY ++;

if (GIAY==60)

{ GIAY=0; PHUT++;
if (PHUT==60)
{ PHUT=0; GIO++;
if (GIO==24)  GIO=0;

}
b} } }

Bai 9-7: Dung vi digu khién AT89S52 giao tiép 8 led 7 doan quét dé
dém gi¢r phit gidy chinh xdc ding dinh théi timer0 bao ngét, ¢6 ba nit nhin
MOD. UP, DOWN ding dé chinh théi gian gior phit gidy.

Nhan MOD lan th& nhét thi cho phép chinh gidy: nhan UP thi tang
gify, nhdn DOWN thi giam gidy.

Nhén MOD thém 1n nita (4n 2) thi chuyén sang chinh phit.
Nhén MOD thém ln nita (i4n 3) thi chuyén sang chinh gio,

Nhin MOD thém 13n nita (14n 4) thi chuyén vé trang thai khong cho
chinh thdi gian.

» So do mach: gidng bai 9-4.
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> Luu db:

KHO TAO TIMERS EEEM XUNG DN = BON -
NOI 50000, CHO PHEP TIMERD = ;
QN(',-AT' CHO TIMERD BEM KHOM TAD LAl TIMERC BEM TIEP
GIAY = PHUT = GI{¥ = 0, BDN =0
r
GIAI MA GIOY, PHUT, GIAY |
[t

h |
[ HIEN THI GI&Y PHUT GIAY, KIEM TRA CAC PHIM |

[ BiEN BEM NGAT BON =0, XU LY GIAY, PHUT, GIO' |
L _—

Hinh 9-14: Luu d6 dém gio phit gidy — diing ngdt delay 1s, c6 phim chinh
thoi gian.
» Chuong trinh Keil-C:
#include<AT89X52.H>
#define MOD P3_0
#define UP P3_1
#define DOWN P32
signed char GIQ,PHUT,GIAY;

unsigned char
BDN,X,Y,BMOD,DAUCHAMS.DAUCHAMM,DAUCHAMH;

unsigned char
MADONVIS,MACHUCS,MADONVIM,MACHUCM,MADONVIH,MAC

HUCH;
unsigned int DEM;

const unsigned char
MA7D[10]={ 0xC0.0xF9,0x A4,0xB0,0x99,0x92.0x82,0xF8 L0x80,0x901};

void timerQ_interrupt() interrupt 1
{ BDN++: TLO=DEM; THO=DEM>>8; }
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void delay(unsigned int x)
{unsigned int y;

for(y=0;y<x;y++) {
void hienthi ( )

1

[ P2= MADONVIS; P1_0=0; delay(100);P1_0=1;
P2= MACHUCS; P1_1=0; delay(100);P1_i=1;
P2= MADONVIM; P1.3=0; delay(100);P1_3=1;
P2= MACHUCM; P1_4=0; delay(100);P1_4=1;
P2= MADONVIH; P1_6=0; delay(100);P1_6=1;

P2= MACHUCH; . P1_7=0;

void delay HIENTHI(unsigned int x)
{unsigned int y;

for(y=0;y<x;y++)

void gi‘aima()'

delay(100);P1_7=1; }

{hienthi ();}}

{ X=GIAY%10; Y = GIAY/10;
MADONVIS=MA7D[X]; MACHUCS=MA7D[Y];
X = PHUT%10: | Y = PHUT/10;
MADONVIM=MA7D{X]: MACHUCM=MATD[Y];
X = GIO%10; Y = GIO/10; '
MADONVIH=MA7D[X]; MACHUCH=MATD[Y];
MADONVIS = MADONVIS & DAUCHAMS;
MADONVIM = MADONVIM & DAUCHAMM;
MADONVIH <=° MADONVIH & DAUCHAMH:
b
void CHONGDOL MOD ()
{  if (MOD == 0)
{ delay HIENTHI(20);
if (MOD == 0)
" {  BMOD++ |
if (BMOD==4) BMOD =0;
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[if(BMOD==0) { DAUCHAMS = 0XFF, DAUCHAMM = OXFF:
DAUCHAMH = 0XFF;}

if(BMOD==1} { DAUCHAMS = 0X7F. DAUCHAMM = OXFE;”
DAUCHAMH = 0XFF;}

if(BMOD==2) { DAUCHAMS = OXFF; DAUCHAMM = 0X7F;
DAUCHAMH = O0XFF;}

if(BMOD==3) { DAUCHAMS = 0XFF; DAUCHAMM = OXFF;
. DAUCHAMH = 0X7F;}

giaimaf);
do { hienthi( ); ~ }
while (MOD == 0);

void CHONGDOI_UP ()

{  if(UP==0)
{  delay_HIENTHI (20);
if (UP == 0)
{  switch (BMOD)

{ case 1: GIAY++;
if (GIAY==60) GIAY=0; break;
case 2: PHUT++;
if (PHUT==60) PHUT=0; break;
case 3: GIO++;
if (GIO==24) GIO=0;  break;
default: break;

giaima();
do {  hienthi(); }
while (UP == 0);

) } )
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void CHONGDOI_DOWN () ]
{ if (DOWN == 0)
{ delay_HIENTHI (20);
if (DOWN ==0)
{ switch (BMOD)
{ case I GIAY--;  if{GIAY==-1)
GIAY=59,; break;
case 2: PHUT--; if (PHUT==-1)
PHUT=59; break:;
case 3: GIO--; if (GIO==-1)
GIO=23; break;
default: break;

giaima();

do | hienthi( ); }

while (DOWN == (),
1

void main{ )
{ TMOD=TO_MO_; TRO=1; EA=l; ETO=1;
DEM-= 15536; TLO =DEM; THO = DEM >> 8;

BDN = 0; GIO=0; PHUT = 0; GIAY =0, BMOD=0;
DAUCHAMS = 0XFF; DAUCHAMM = 0XFF;
DAUCHAMH = 0XFF,;

while(1)
{ glaima();
if (BDN <20)

{ hienthi( ); CHONGDOI_DOWN ();
CHONGDOI_UP (); CHONGDOI_MOD (); }
else { BDN= BDN-20;
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¥ GIAY++;
if (GIAY==60)
{ GIAY=0, PHUT++
if (PHUT==60)
{ PHUT=0; GIO++;
} if (G10==24)  GIlO=0;
bl } }

%  Giai thich chwong trinh:

~ Chuong trinh chinh sau khi tién hanh céc 1énh khoi tao thi giai ma va
kiém tra bién dém ngdt BDN néu con nho hon 20 thi cho hién thi va kiém
tra xem ¢6 nhin cdc phim hay khéng, neu khong nhén thi quay lai lam uép.
Khi bién dém ngét bang 20 thi tién hanh xi 1y gidy, phit va gid binh
thudng.

Néu c¢6 nhin phim MOD: thi tién hanh chéng ddi va tang gid tri bién
mod BMOD 1&n mét don vi, déng thai xir 1y cho hién thi dau chim & led
hang don vi gidy dé cho bit dang cho phép chinh gidy, hién thi ddu cham o
led hang don vi phit ¢ cho biét dang cho phép chinh pht, hidn thi dau

a

chim & led hang don vi gidr dé cho biét dang cho phép chinh gio. néu khang

.

cho phép chinh thi d4u cham tat.

Néu c6 nhan phim UP: thi tién hanh chong ddi va can cir vao gid tri
ctia bién mod BMOD dé xir 1y tang gidy hoac phit hoéc gid. Trong khi cho
nha phim, tién hanh hién thi dé led khong bi tat.

Néu c6 nhén phim DOWN: thi tién hanh chéng doi va ciin cir vao gid
tri ctia bién mod BMOD dé x 1y giam gidy hogc phiit hodc gio. Trong khi
chd nha phim, tién hanh hién thj 4 led khong bj tat.

“Khi gié trj bién BMOD bing O thi khong cho phép chinh théi gian va
tit dau chim.

Khi bién BMOD béng 1 thi cho déu chdm don vi gidy sdng, tit don vi
phut va don vi gid.

Khi bién BMOD biéng 2 thi cho déu chdm don vi phit séng, tit don vi
gidy va don vi gio.

Khi bién BMOD bing 3 thi cho déu chidm don vi gidy sang, tat don vi
gify va don vi phiit.
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Bai 9-10: Ding vi diéu khién AT89S52 giao tiép LCD dé dém gid
phut gidy chinh xdc dung dinh thoi timerQ bdo ngat, ¢6 ba mit nhan MOD,
UP, DOWN ding dé chinh thdi gian gid phit gidy.

Nhén MOD lan thir nhit thi cho phép chinh gidy: nhén UP thi tang
gidy. nthan DOWN thi giam gidy.

Nhén MOD thém 14n nita (1an 2) thi chuyén sang chinh phdt.
Nhén MOD thém l4n nita (l4n 3) thi chuyén sang chinh gio,

Nhin MOD thém 14n nita (14n 4) thi chuyén vé trang thdi khoéng cho
chinh théi gian.

> So @6 mach:

C1 ATBDSE2

F1.0(T2} PO.O_ADK
P1.1(F2_Ex)  PO1_ADH
P12 PO.2_AO2
P13 PO.3_ADA

cC

P14 PUA_AD4 >
P1.5_Mas1 PDS_ADS bl VYT
P1.6_MISO POE_ADS ]
P1.7_5CK PO.T_ADT

FSEN

AST ALEFRGG T
ERNFP

P3.ORED

P3ATAD P20_A%

Pa.2TATY P2.1_A%

P3.LNTT P2.2_A10

P3.4ITO P23 AN
PR&TY P24_A12

GNG

VRLch_]L
4

131

4

£ 354B3LEE <§ 3 8%
RENRERNENENNONENE
IRNRNRNRRERERENED

Hinh 9-15: So d6 mach déng hé hién thj LCD c6 ba phim dé chinh thoi
' gian.

PATHD F26_ai4

XTAL1

EE N ST A e

XTaL2 S| = emw w
kd P e e e e

» Luu do:

Luu do ciia ddng hd hién thi trén LCD khdc voi hién thi trén led 7
doan ding phuong phép quét 1a khong can phai hién thi quét lién tuc, & led 7
doan thi phai quét lién tuc dé led séing, néu ngimg quét thi led s& (it, Do khong

can quét nén chuong trinh viét cho LCD & don gian hon nhidu so vii Led.
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KHCY TAC TIMERO BEM XUNG
NOQI 50000, CHO PHEP TIMERD BDN = BDN +1;
NGAT, CHO TIMERO DEM KHO! TAQ LAI TIMERQ DEM TIEP
GIAY = PHUT = GIY = 0, BDN =0
|
. )
Y
[ GIAIMA VA HIEN TH] GIY, PHUT, GIAY |
[

A
[ KIEM TRA X{F LY CAC PHIM MOD, UP, DOWN |

[ eiEN BEM NGAT BDN =0, XU7 LY GIAY, PHUT, GO |
l ot

Hinh 9-16: Luu dé dém gio phiit gidy — ding ngdt delay 1s, c6 phim chinh

thoi gian.
» Chuong trinh Keil-C:
#include<AT89X52.H>
. |#include<THUVIEN_LCD16X2.C>
#define MOD P10

#define UP P11

#define DOWN Pl1_2 )

const unsigned char HANG1[16]={"CLOCK: "1

const unsigned char HANG2[16)=("* DHSPKT TPHCM *"};

signed char GIO,PHUT,GIAY j;
unsigned char BDN,X,Y,BMOD;

unsigned char :
MADONVIS,MACHUCS,MADONVIM,MACHUCM,MADONVIH,MAC

HUCH;
unsigned int DEM;

void timerQ_interrupt() ihterrupt_l |
{ BDN++; TLO=DEM; THO=DEM>>8; }
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void hienthi ()
{ COMMAND_WRITE (0x88);

DATA_WRITE (MACHUCH); DATA_WRITE
(MADONVIH),

DATA_WRITE (" );
DATA_WRITE (MACHUCM); DATA_WRITE (MADONVIM);
DATA_WRITE (' ");

DATA_WRITE (MACHUCS); DATA_WRITE
(MADONVIS);

}
void CHOPTAT ()

{ if (BMOD ==1) { COMMAND_WRITE (0x8E);
DATA_WRITE (',
DATA_WRITE (' 9, COMMAND_WRITE (0x90);

)

else if (BMOD ==2) {  COMMAND_WRITE (0x8B);
DATA_WRITE (' );

DATA_WRITE (' V; COMMAND_WRITE (0x90):
}
else if (BMOD ==3) | COMMAND_WRITE (0x88);
DATA_WRITE (' "),
DATA_WRITE (' ; COMMAND_WRITE (0x90);
}
}
void giairna()
{ X =GIAY%10; Y = GIAY/10;
MADONVIS=X +0X30; MACHUCS=Y +0X30;
X =PHUT%10; Y = PHUT/10;
MADONVIM=X +0X30;, MACHUCM=Y +0X30;
X =Gl0%10; Y = GIO/10;

MADONVIH=X +0X30; MACHUCH=Y +0X30;
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}
void CHONGDOI_MOD ()

{ if (MOD ==0)
{ delay(10000);
if ((MOD ==0)
{ BMOD++: COMMAND_WRITE (0xOF}:
if (BMQOD==4) BMOD =0,
do { }
while (MOD == 0);

void CHONGDOI_UP ()
{ if (UP==0)
{ delay(10000},
if (UP==0)
{ switch (BMOD)

{ case 1: GIAY++; if (GIAY==60) GIAY=0;  break;
case 2: PHUT++; if (PHUT==60) PHUT=0; break;
case 3: GIO++; if (GIOQ==24) GIO=0; break;
default:  break;

giaima(); hienthi( );
do { }
while (UP == 0});

H

void CHONGDOI_DOWN ()
[ if (DOWN ==0)
{ delay(10000);
if (DOWN == 0)
{ switch (BMOD)
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{ case 1: GIAY--; if (GIAY==-1} GIAY=59; break;
case 2: PHUT--; if (PHUT==-1) PHUT=59; break;
case 3: GIO--, 1f {GIO0==-1) GI0O=23; break;
default: break;

}
giaimal); hienthi( );
do { }
while (DOWN == 0);
b

void main( }
{ T™OD =T0_MO0_: TRO=1; EA=I; ET0=1;
DEM= 15536: TLO =DEM; THO = DEM >> §;

BDN =0; GIO=0; PHUT = 0; GIAY =0; BMOD=0;
SETUP_LCD( );
COMMAND_WRITE(addr_linel); delay(10};
for( j=0sj<12;j++) {DATA_WRITE(HANG1[j});}
COMMAND_WRITE(addr_line2): delay(10);
for( j=0;j<16;j++) {DATA_WRITE(HANG2[j]);}
while(1)
{ .
if (BDN <20) )
{ CHONGDOI_DOWN (}; CHONGDOI_UP ();
CHONGDOI_MOD ();
if (BDN==10) {CHOPTAT();)
| _
else { BDN=BDN.20;
. GIAY++;
if (GIAY==60)
{ GIAY=0; PHUT++:;
if (PHUT==60)
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{  PHUT=0; GIO++;
if (GIO==24)  GIO=0; H
giaima(); hienthi( );
} } }

%  Giai thich chwong trinh:

- Chuong trinh chinh sau khi tién hanh céc 1énh khéi tao thi giai ma va
kiém tra bién dém ngdt BDN. Néu con nho hon 20 thi cho kigm tra xem ¢4
nhén cdc phim hay khong va kieém tra xem bién dém ngat BDN. Néu bang
10 (tuong duong 0,5 gifly) thi di ki€m tra bién BMOD néu dang & trang théi
khong cho chinh thén gian thi thodt, néu ¢6 thi tién hanh kiem tra dang chinh
gidy hodc phiit hoZc gio thi tién hfmh, hién thi khoang trang dé tat va doi con
tré dé tao hiéu tmg nhép nhéy cho biet déi tuong dang hidu chinh.

Khi bién dém ngdt bing 20 thi tién hanh xr 1y gidy, phiit va gio binh
thudmg. :
N&u c6 nhén phim MOD: thi tién hanh chéng doi va tang gid trj bién
mod BMOD 1én 1 don vi.

Néu ¢6 nhén phfm UP: thi tién hanh chong ddi va cin el vao gid i
ctia bién mod BMOD dé xir 1y tang gidy hodc pht hodc gio.

Néu ¢6 nhén phim DOWN: thi tién haoh chong ddi va can cir vio gid
tri cia bién mod BMOD dé xtr 1y giam gidy hodc phit hoac gid.

IV. CAUHOI ON TAP - TRAC NGHIEM - BAI TAP
1. Céu hoi 6n tip |
Céu 56 9-1: Hiy cho biét t&n cac thanh ghi lién quan dén ngit cia vi diu
khién AT89S52.

Céu 56 9-2: Hay cho bidt chirc ning ctia cac bit trong thanh ghi IE va IP
ciia vi didu khién AT89S52. .

Cau sé9.3: Hay cho biét cic vector dia chi ngat cia vi diéu khién AT89S52.

2. Ciu héi mé rong '
Cau 9-4: Hay so sinh nght ctia vi diéu khién AT89852 véi PIC16F887.

3. Cau héi tric nghi¢m _
Céu 9-1: Trong AT89S52 thi cac thanh ghi 6 lién quan dén ngat: .

277




CHUONG 9 GIAO TRINH VI XF LY

(a) THO, TLO (by TCON, SCON
) IE, IP (d) TH1, TLL1
Cdu 9-2: Trong AT89S52 thi c¢6 bao nhidu ngudn ngit:
(a) 4 (b)5
()6 (d)7
Céu 9-3:  Bit nio cia AT89552 thi cho phép ngit ton cuc:
(a) ETO (b) ET1
(c) EA (d) EX0
Cdu 9-4:  Bit ndo cia AT89S52 thi cho phép ngét ngoai thir 0 va thiy 1:
(a) ETO, EX1 {(b) ET1, EX0
(c) ETO, ET1 (d) EX0, EX1
Cdu 9-5:  Bit ndo clia AT89S52 thi cho phép ngit timer0 va timerl:
(a) ETO, EX1 (b)Y ET1, EXO
{¢)ETO, ET1 (d) EXO, EX1

Cdu 9-6:  Khi nio thi ngdt timer0 ctia AT89S52 xay ra:
(a) Khi ngd vao INT1 xudng muc 0
(b) Khi ¢6 dit liéu dén
(¢) Khi timer dém tran bi tran
(d) Khi phét xong dit liéu
Cau 9-7: Khino thi ngat truyén dit liéu ciia AT89S52 xay ra:
(a) Khi ngd vao INT1 xudng muc 0
(b) Khi mét ngudn
(c) Khi dém tran
(d) Khi phét xong dit liéu
Cdu 9-8:  Vector dia chi ngt truyén dit liéu ctia AT89S52 1a:

(a) 0013H (b) 0003H

(c) 000BH (d) 0023H
Cdu 9-9:  Vector dia chi ngét timer2 ciia AT89S52 |a:

(a) 0013H (b) 0003H
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(c) 002BH (d) 0023H

Cau 9-10: Vector dia chi ngét ngodi thix nhat cia AT89S52 la:
(a) 0013H (b) 0003H
(c) 002BH (d) 0023H

Céu 9-11: Bit ndo cia AT89S52 thi cho phép ngét truyén di liéu:
(a) ETO (b) ET1
(c) ES (d) EXO0

Céu 9-12: Didu kién d& chuong trinh con ngit timer0 cia AT89S52 duwoc

thyre hién la:

(a) ETO=0vAET1=1 (b)ETO =1 vaEA=0
(c) ETO=1vAEA=1 (d) ETO = 0 vA EA= 1

Cén 9-13: Didu kién dé chuong trinh con ngét INTO, INT1 cla AT89S852
dugce thuc hién la:

(a) EX0 =0 vaEX1 =1 (b) EX0=1,EX1=1vaEA=0
(c) EX0=1vaAEA=1 () EX0=1,EX1=1vaEA= |
4. Bai tap

Bai tap 9-1: Mot vi dicu Khién AT89S52 giao tiép voi nam led 7 dogn loai
anode chung. Hay viét hwu do v chuong tinh dém gidy
chinh xéc hién thi trén hai led st dung timerl dinh thirt bdo
ngit va dém san pham hién thi trén céc led con lai gioi han
d&m tir 000 dén 999, ding TO.

Bai tap 9-2: Mot vi diéu Khidn AT89S52 giao tiép v6i 8 led 7 doan loai
anode chung dung phuong phép quét. Hay viet Juu do va
chuong trinh dém phat gifiy chinh xac str dung timerl dinh
thoi bdo ngat va dem san pham hién thi uén cic led con lai
giéi han dém tir 000 dén 999, diing TO.

Bii tap 9-3: Mot vi diéu Khidn AT89S52 giao tiép véi 9 led 7 doan loai
anode chung dung phuong phdp quét. Hay viét luu do vi
chuong trinh dél:l’l gio phL’lt giﬁyphx’nhu x4c sir dung timerl
dinh thoi bao ngat va dém san phém hién thi trén cac led con

£

lai gi6i han dém tir 000 dén 999, ding TO.
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Bai tgp 9-4:

Bai tip 9-5.

280

Mt vi didu khién AT898552 giao tiép voi nam led 7 doan loai

- anode chung. Hiy viét Twu dd va chuong trinh dém gifly

chinh xdc hién thi trén hai led su dung timerl dinh thoi bao
ngat vi dém san phim hién thi trén cédc led con lai gioi han
dém tir 000 dén 999, ding TO. Khi mach dém giay vé 00 thi
ddng théi x6a ludn gid tri dém cla counter.

Mét vi didu khién AT89S52 giao tiép véi LCD. Hiy viét luu
d6 va chuong trinh dem gio phat gidy chinh xdc s dung
timer] dinh thoi bdo ngét, ¢6 thé hen gity ¢é doéng mo thiét bj
hién thi trén LCD & hang 2, ¢6 ba nit dé chinh thai gian va
cai dat thdd gian hen gio.
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Chwong 10
VI DIEU KHIEN AT89S52:
PORT XUAT NHAP

GIOI THIEU

TONG QUAN VE CAC KIEU TRUYEN DU LIEU

TRUYEN DU LIEU NOI TIEP DONG BQ VA KHONG PONG BO
TRUYEN DU LIEU NOI TIEP CUA AT89852

TRUYEN DU LIEU KHONG DONG BO CUA AT89S52

CHUC NANG CAC THANH GHI TRUYEN DU LIEU CUA
ATR9S5

v

Thanh ghi SBUF (serial buffer)

v Thanh ghi SCON (Serial Control)
CAC KIEU TRUYEN DU LIEU CUA AT89S52

v
v
v

v

Truyén dit liéu kiéu 0 — kiéu thanh ghi dich

Truyén dit liéu kiéu 1 — thu phdt bdt dong bo t6c dp thay doi

Truyén dit liéu kiéu 2 — thu phdt bét déng bé 9 bit t6¢ do

co dinh

Truyén dir lidu ki€u 3 — thu phdt bér déng bo 9 bit 16¢
do thay doi

NG DUNG TRUYEN DU LIEU UART CUA AT89S52
TRUYEN DU LIEU NOI TIEP SP1 CUA AT8988252 188
TRUYEN D{’ LIEU SPI CUA AT8958252

CHUC NANG CAC THANH GHI TRUYEN DU LIEU SPI
CUA AT89S8252

DANG SONG TRUYEN DU LIEU SPI 190

/NG DUNG TRUYEN DU LIEU SPI CUA AT89S8252
¢ TRUYEN DU LIEU NOI TIEP 12C

GIOI THIEU
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=  TONG QUAN VE TRUYEN DU LIEU I2C
*  QUY TRINHTRUYEN DU LIEU CHUAN I2C
= DANG SONG TRUYEN DU LIEU CHUAN 12C
=  KHAO SAT REALTIME DS13B07
*  DANG SONG TRUYEN DU LIEU SPI
* (NG DUNG REALTIME
<» CAU HOI ON TAP - TRAC NGHIEM - BAI TAP
*  CAUHOIONTAP
*  CAUHOI MO RONG
*  CAUHOI TRAC NGHIEM
* BAITAP
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1. GIOI THIEU

Truyén dit liéu néi tiép c6 nhidu tién fch trong diéu khién nén hiu hét
chc vi didu khién d&u tich hop, & chuong niy ching ta s& khao sat nguyén 1y
hoat ddng truyén dir }iéu ddng bd va khong dong bo, céc viét chuong trinh
truyén dir liéu cho céc ung dung.

Sau khi két thic chuong nay, ban ¢6 thé str dung duge truyén dit li¢u
néi tiép cuia céc vi didu khién.

II. TONG QUAN VE CAC KIEU TRUYEN DU LIEU
- Go nhidu kiéu truyén dit liéu phd bién tich hop trong cic ho vi didu
khién bao gom:

e Truydn dir lidu néi tiép dong bd va bat dong bd (UART

synchronous asynchronous receiver and transmitter).

. Truyén dir liéu gilta cac vi didu khién véi cdc thiét bi ngoai vi (SPI

serial peripheral interface).

o Truyén dit liéu hai diy (12C: inter-integrated circuit).

& kidu trayn ndi tiép ddng bd thi c6 mdt duong dir li¢u v mdt dudmg
xung clock, thiét bi ndo cip xung clock thi thiét bijdéng vai tro 14 chi, thiét
bi nhan xung clock déng vai tro 12 16, the d truyen dit lidu phu thubc viao
tdn s6 xung clock.

O kiéu truyén nbi tiép bét ddng bd thi ¢6 mot duong phét dif licu va
mot dudng nhén dir liéu, khong con tn hiéu xung clock nén goi la bt dong
bo. Dé truyén dugc dir liéu thi ca bén phdt va bén nhéan phai ty tao xung
clock ¢6 cung tan sb va thudmg goi 1a toc do truyén dit liéu (baud), vi dy

.

2400baud. 4800baud, ..., 2400baud c6 ngha ia trayén 2400 bit trén 1 gidy.

L. TRUYEN DU LIEUNOI TIEP DPONG BO VA KHONG PONG BQ

Truyén dir liéu dong b gbm céc dudmg truyén di‘r ligu (DT) va tin
hiéu xung clock (CK) — chirc néng cua CK ding & dich chuyén dir liéu,
méi 1 xung ck la 1 bit dir ligu dwpc truyén di.

Trong hé théng truyén dir li¢u déng b, he thong no cung cap xung
CK thi déng vai trd 1a master (chi) — nhitng h¢ thong con lai nhan xung ck
déng vai trd 12 slave (10).

Téc d6 truyén dir liéu chinh 12 tdc do ctia xung ck — chinh la tan s0
xung ck.
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Vi du tAn s& xung ck 12 1MHz thi tdc d6 truyén dir liéu 13 1IMBPS -
1M baud.

TD | ~ TD | TxD ARy
RxD TxD
CK CK _ CK CK
GND GND GND GND
HTI HT2 .
MASTER || SLAVE HTI HT2

Hinh 10-1: Hé thing truyén dong Hinh 10-2: H¢ thong truyén bér
bg. dong bd.
Truyén dir ligu khéng déng bp gibng nhu hé théng truyén dir lidu

dong b6 nhung khong ¢6 xung CK. Khdng con phén biét chu va té — cic hé
thong Ja ngang cap.

Méi I xung ck li 1 bit dit lidu dwpe truyén & - bay gio khéng con
xung Ck thi lam sao dé truyén dir liéu?

Pé truyén dit liéu thi mbi hé thong phai ¢6 moét mach dao déng tao
xung CK — hai h¢ thdng s& c6 hai mach dao dong ddc 1ap nhung phai cung
tin 8 hay ciing tbc do.

IV. TRUYEN DU LIEU NOI TIEP CUA AT89S52
1. Truyén dit ligu khdng ddng b§ ciia AT89S52

Trong vi didu khién AT89S52 ¢6 tich hop truyen dit liéu khéng ddng
b c6 so 35 khdi nhu sau:

TAD -P3.1 RXD - P3.0

CLK f o]

{  SHIFT REGISTER "
‘ AT TR ST R TP
A

LK

"_’ [WRITE ONLY)

BALID RATE BAUD RATE
CLOCK CLOCK
(TRANSMIT) (RECEIVE] [READ ONLY)
I CPU INTERNAL DATA BUS ]

Hinh 10-3: So d6 khéi hé théng truyén b dong bé.
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Dit lidu cin truyén di s& duge luu viio thanh ghi SBUF, dir li¢u trong
thanh ghi nay s& dugc xung clk dich ra ngoai chan TxD (& chin P3.1). D
liéu nhan vé dang ndi tiép & ngd vio RxD (& chén P3.0) s& duge xung clk
dich vio va chuyén thanh song song furu vao thanh ghi SBUF.

Khi dir liéu truyén di thi s& 1am & TI 1&n 1, khi ¢6 dit }igu nhén vé thi
co RIlén L.

C6 hai thanh ghi phuc vu cho truyén dif lidu ndi tiép 1a SCON va
SBUF.

2. Chire niing cic thanh ghi truyén dir li¢u ciia AT89S52

C6 hai thanh ghi phuc vu cho truyén dir lidu néi tiép 12 SCON va

SBUF.
> Thanh ghi SBUF (serial buffer)

C6 hai thanh ghi sbuf: mdt cho phét va mot g:ho nhén, thanh ghi phdt
thi chuyén dit liéu song song thanh ndi tiep de truyen di. Thanh ghi nhan thi
chuyén dir liéu nhén ndi tiép vé va chuyén thainh song song.

Trong tdp 1énh, khi thyc hién 1¢nh ghi, vi didu khién t dong ghi di
Jiéu vao thanh ghi phat dé phat di, khi doc dir liéu thi vi diéu khién s& doc
dir liéu tir thanh ghi nhén.

» Thanh ghi SCON (Serial Control)

C6 chiic ning thiét 14p ché do truyén dir lidu. Té chitc cha thanh ghi

nhu sau:

R1

swo | smi | sm2 | REN | TBS

Hinh 10-4: Thanh ghi SCON.
Bang 10-1: Tém tit chirc nang cdc bit trong thanh ghi SCON:
Bit | Ki hi¢u | Chirc ning
7 | SMO | Bit chon kiéu truyén ndi tiép: bit thir 0.

6 | SMI_| Bit chon kiéu truyén néi tiep: bit thir 1.

5 | sM2 | Bitcho phép truyén nhiéu vi xi¥ 1§ & mode 2 va 3;
RI s& khong tich cuc néu bit thir 9 da thu vao 1a 0.
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4 | REN | REN =1 s& cho phép nhédn ki tu.
3 | TBS | Dingdé luubit 8 dé truyén di khi hoat déng & mode 2 v 3.
2 | RBS | Dingdé luu bit 8 nhan v& khi hoat ddng & mode 2 va 3.

1 TI | Cé& béo higu niy 1én mirc 1 khi truyén xong 1 ki ty.

0 RI C¢& bédo hiéu nay 1én mire 1 khi nhan xong 1 ki tu.

3. Céc kiéu truyén dir liéu cia AT89S52
Hai bit SM1, SMO dung de thiét 1ap céc kiéu truyén dir lidu.
Bdng 10-2: Tém tit cdc ché 45 truyén dir lidu:

SMO | SM1 | Kiéu Mo ta Téc d9 baud

0 0 0 | Thanh ghi dich | C6 dinh bang tan sé dao dong £/12.

0 1 1 UART 8 bit | Téc db truyén thay déi bai Timer.

1 0 2 UART 9bit | C6 dinh bang tin sb dao déng f!3’>
or /644

1 1 3 UART 9 bit | Téc db truyén thay ddi boi Timer.

Khao sat chi tiét cic kiéu truyén di liéu.
> Truyén dit ligu kibu 0 - kiéu thanh ghi dich
Dit liéu ndj tiép nhan vao va di liéu truyén di déu thong qua chin
RxD. Chén TxD thi ding dé tao xung clock. 8 bit dir liéu dé truyén di hoic

nhan vé thi ludn bét ddu véi bit 6 trong sb nho nhit LSB, xem hinh 10-5.
Moi mét xung clock thi 1 bit dir liéu dugc truyén di.

Téc d6 Baud duge thiét 1dp ¢b dinh & tin sb bing %2 tin sé dao dong
thach anh trén chip.

—-l |4— One machine cycle

ALE

gﬁTTARxD y . . . . . . . .__—

cmcmn|f|f_‘|f_“|+[ftim

Hinh 10-5: Trinh ty truyén dit liéu 6 mod 0.
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Ung dung cua kidu truyén nay dung dé mé rong port nhu hinh sau:

1 RAnAmE -
3 1 poo_aoo ross | EEERERER
| pofam P21 An [-EL EEEFEEEEE
P02 a2 Pi AN [ FEEE P
o % PO.3_AD3 eryny )
Poi D Prian [ o
B posacs  Pas A - o e EIR R "
e HER mup
[ LT Tt w w
ToMF asr N 58584588 & ; EEEEELES: 5 38438885 3 z
10 , 4 ce £ o ¥ S ik % 2 811 % ]
R B 1l ol g ik g H
R2! 2_\.!1:3 i = w He : # . R & o kd .m Pﬁ ‘c’c\ L] =
h PIMNTD  PLEMSOD i e ._,I ér o L L b
e eI g.mml Pl.!_l:i‘ﬁ‘l' [+ L_i ] " -
15 easm pia +A | [ 1 |
2 Paswm 2 | | I |
[F}] R R P Yl 1 | d ] | H
PIOTT - + —q l
r{ﬂl} (T3 i I\ —
2WHZ Y
L] gz

Hinh 10-6: Ung dung kiéu truyén mod O dé md rong port.

Trong so dod mach nhu hinh 10-6 sit dung thém céc IC thanh ghi dich
74595 dich vao noi tiep ra song song va nbi tiép. Ra song song dé diéu
khién, ra ndi tiép dé ghép nhiéu IC vdi nhau.

. V&i ba IC trong mach ta cb thém 24 dudng xudt dit lidu ra dé diéu
khién, mudn nhidu hon ta két ndi thém IC.

Chiin tin hidu SER clia 74595 14 ngd vao nhan dif lidu néi tiép s& ndi
vi chan xuét nhap dir iéu cia vi dicu khien.

Chan tin hiéu SCK dung dé nhan xung clock dé nhip ddy dir ligu vao
thanh ghi dich s€ ndi voi chin xudt tin higu xung clock cua vi diéu khién,

Chan tin hiéu SCLR dung d& x6a dit li¢u trong thanh ghi dich ni tiép.

_ Thanh ghi dich 74595 c6 hai bd thanh ghi 8 bit: mot bd thanh ghi ding
d& nhan dit liéu dich vao (shift register) va mdt bo thanh ghi dich dimg dé luu

dit Yiéu xuvit ra ngodi (storage register). tin hi€u RCK ding dé nap dir ligu tu
thanh ghi dich bén trong sang thanh ghi dich xuvat ra ngodi, xem hinh sau:
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; SCK  8-STAGE SHIFT REGISTER :
__O SCL )QH
|

e RCK

=
T AR T Yy

3-STATE QUTPUT il
Q Q@ Q@ Q@ O & Q f;

Hinh 10-7: Céu triic ciia thanh ghi dich 74595.

Chan tin higu G ding dé mé bo dém ba trang théi xudt tin hiéu ra ngodi.

Chtre néing hai ting thanh ghi 1a khi dich chuyen dir liu s& khong lam
anh huéng dén ngd ra, cho cho dich chuyén hét dir liéu méi xuét dir licu ra
ngoai.

Chuong trinh truyén dir liéu 3 byte ra ba thanh ghi nhu sau:
MOV SCON,#00010000B ;SMOSM1=00 — MOD 0: REN = |

MOV  SBUF,30H :GOI BYTE THU 1
INB TL$ ;CHO TRUYEN XONG
CLR TI XOA CO
MOV SBUF31H ;GOI BYTE THU 2
JNB  TL$
CLR TI
MOV  SBUF,32H ;GOI BYTE THU 3
"JNB  TL$

CLR TI

IMP $

END
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CHUONG 10

Lénh tha nhat khoi tao ché d6 truyén dit liéu mod 0, & kiéu nay thi toc
dd truyén 12 ¢0 dinh nén khdng can thiét 1ap tée dd.

Lénh “MOV

SBUF,30H” ¢6 chiic néing gdi ndi dung 6 nhd ¢6 dia

chi 30H ra thanh ghi, kiém tra c& TI xem béng 1 hay chua, néu chua thi cho
1én 1, c6 nghia 1a da g&i xong, xdéa co TI va tiép tuc goi.

» Truyén div liéu kiéu 1 — thu phdt bit déng bj toc 36 thay doi

Truyén dir lidu ndi tiép bat ddng bd UART 8§ bit c6 t6c d6 Baud thay doi.

Trong kiéu niy, 10 bit dit lidu s& phét di & chan TxD va dif liéu nhén

vé

(e}

chan RxD, so d6 giao tiép hai vi diéu khién nhu hinh 10-8:

% P0.0ADG P0.0ADO gg
a7 PO.1AD1 RST RET FO1AD 57
ET FC.24D2 Q. 28z ?
<2 ro3an3 . N PO.3AD3 f32-
251 rosans E A PO.4AD4 |35
22 Posaps FSEN BSEN PosADS 33
22 Posaos PoaDs -3
2 ro7a07 XTAL1 XTAL1 PO.7AD? 32
=—— ALE ALE 22
—;— P10 T2 P10 T2 L~
—21 P19 TZEX XTAL2 XTALZ P11_T2EX |
3 ] =2 2_ F1.2 L3
4 ' ' 4
- ™3 P13 —
=1 P14 P14 =
S pis P1§ |8
—%— P16 e |-
-2 P17 0 pr7 2
o RxD F3.0 :'13 181 Pao R0 .
2 P20_A8 TA0 P31 [ 2 pa1mo P20 A8 |—L
S P21_AS ANTO P22 13 137 £32 INTD P21 A9 5%
221 Pa2lA10 MNT1Paa |2 B pas T P22 A10 (2
£ P23lan Pa4MO = T Paano P23 AT1 2
S5 F2.4_a12 PJ.5T1 76 15 1 Pasm P24 a12 o5
= P25 A13 PIEMWR |— = PIGWR P25 A13 ==
2 pog A4 p37mp L A7 | pawmD P25 Ald 2L
281 p27 At P27 ai5 22
ATB9S52 1C2 193] ATBAS52

Hinh 10-8: Giao tiép truyén dit liéu ndi tiép hai vi diéu khién.
10 bit gdm c6: 1 bit start, 8 bit data (LSB 12 bit dau tién) va I bit stop.
Téc @ Baud dugc thiét 1ap boi téc db tran cua Timer T1 hodc timer T2
hodic ca hai timer T1 va T2: mot timer cho mdy phat va mét timer cho may thu.
Thiét 13p the 46 truyén dir ligu: “tde do truyén di liéu bang tdc dd tran
cia timer chia cho 32 khi bit SMOD = 0 va chia cho 16 khi bit SMOD= 1",
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TDTRAN
32

TDTRAN
TDTDL = =

SMOD=0 16 SMOD=1

Vi dy 10-1: Hay tinh gié tri cla timer tran néu chon téc do truyen 1a
9600BPS = 9600BAUD, cho SMOD = 0, sir dung thach anh ¢6 thn s
12MHz.

TDTDL = TDTRAN‘

2 SSMOD=0
Tbe d6 tran cua timer 1A
TDTRAN = TDTDL %32 =9600BAUD x 32 =307200Hz

Tén sé thach anh sir dung 12 12MHz qua b9 chia 12 con IMHz, m01
xung c¢6 chu ky 1a 1us. Pé tran 307,200 14n trong 1 gidy thi timer s& dém sd
xung bang:

SOXUNGDEM = 1000000
307200

.. Sé lugng xung dém va tran 12 3,2552 xung, gid tri ndy 1€ s& gy sai s,
dé giam sai s thi ta tinh ngugc lal nhu sau:
SOLUONGXUNG =3x307200 =921600Hz
Tinh t&n sé cua tu thach anh bang:
TSTA=921600Hzx12=11059200Hz =11,0592MH?

Vay néu sir dung thach anh c6 tan sb bang 11,059MHz thi sai sb6 I
(%. Céac nha che tao ra tu thach anh nay ¢ phuc vu cho truyén dit ligu
khéng bi sai sd.

=3,2552

Bang 10-3: Cdc thong s6 toc dp truyén dit lidu:

Técd) | Tinséthach |SMOD| Gidtrinap | Técdp | Saisd
baud anh cho TH1 thuwe
9600 12MHz 1 -7 (F9H) 8923 7%
2400 12MHz 0 -13 (F3H) 2404 | 0,16%
1200 12MHz 0 -26 (E6H) 1202 | ~0%
19200 11,0592MHz 1 -3 (FDH) 19200 | 0%
9600 11,0592MHz 0 -3 (FDH) 9600 0%
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4800 11,0592MHz 0 6 (FDH) | 4800 0%
2400 11,0592MHz 0 -12 (F4H) 2400 0%
1200 11,0592MHz 0 .24 (E§H) 1200 0%

Trong bang trén, khi sur dung t}lach anh 12MHz ludn c6 sai s, khi st
dung thach qnh 11,059MHZ} thi sai $0 luén 1a 0 %. Céc gia tri nap vao s am
14 str dung sb nhi phén co dau,

> Truyén dit ligu kibu 2 — thu phdt bt dong b 9 bit téc dp cé dinh

Khi SM1 SMO = 10 thi truyén dit liéu hoat dong & kiéu 2 ¢6 toc dd
Baud ¢b dinh. C6 11 bit duge phat hodc thu: 1 bit Start, 8 bit data, 1 bit data
thir 9 duge 14p trinh va 1 bit Stop. Khi phét thi bit thir 8 dugc dét vao TBS
ctia SCON (c6 thé bit parity). Khi thu thi bit thir 8 duge dt vao bit RB8 cua
thanh ghi SCON. Téc 36 Baud trong mode 2 bing 1/12 holic 1/64 tan s6 dao
dong trén Chip.

> Truyén dix ligu kidu 3 — thu phdt bit dong b 9 bit téc dp thay dbi

Khi SM1 SMO = 11 thi truyen dir liéu hoat dong o kigu 3 13 k1eu
UART 9 bit ¢6 tdc d6 Baud thay dbi. Kiéu 3 tuong tu kigu 2 ngoai tru Loc
d6 Baud duoc thiét 1p béi Timer. Céc kiéu 1, kieu 2 va kiéu 3 rét gibng
nhau, nhimg diém khic nhau la & téc d6 Baud (kleu 2 cb dinh, kiéu 1 va
kidu 3 thay dbi) va sb bit dir lidu (kiéu 1 ¢6 8 bit, kidu 2 va kidu 3 ¢6 9 bit
data).

4. Ung dung truyén dit ligu ciia AT89S52

Phan nay trinh bay céc img dung truyen dir ligu gian cia AT89S52,
qua cac tng dung nay giip ban biét mach giao tiép truyén diy ligu, biér viét
chuong trinh truyen dir liéu khong sur dung ngat va ¢6 sir dung ngat. Tir cic
kién thic co ban nay s& gitp ban hiéu va viét dugc cde img dung khac.

Bai 10-1: Mot he thong ding hai vi didu khidn AT89S52 truyén dir
liéu nbi tlep UART. Vi didu khidn A ding port0 diéu khién 8 led don dém
nhj phan dong thoi goi dir ligu ctia port0 sang vi diéu khién B dé géi ru
port0. Téc d6 truyén dit lidu 12 9600baud, ding thach anh 11 L059MHz.
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. *
» So do mach:
o) 3} ATBGAED c2
1 B1
A piomn PD.0_ADO a1
o1 - Praz_Ew  PO.A_ADY Az B2
| B 214 pi2 PO.2_A02 A B3
U L 2] g3 PO3_ADS Y
2 = pis POA_ADS A5 B
2] P15 MOSI  POS_ADS a1 B8
10K 2] pra_Miso  POE_ADA &1 B7
=24 ] P17 ECK B.T_ADT A3 Bd
) 2. pzed
- 2 1 ggr ALEFROT DIR
GND %-— ERvRP a
<ot D1 B P20_A3 TAZAE L AAA
12 p32mTE P2.1_Ag A
] T PzZAM i3
A raemo P23 Al
P3.5T1 Fi4_A12
18 ) p3 /R P25 A3 AL Lot
ol 1] pavAD P2E_A14
FRIAE RLOD
XTALY o |
11.05MHZ U
ATALZ &
3 ATAD552 4
= From po.o_ADG |28 F I
-] muurzen  eotlaot |38 2 las ez
=1 niz P02 A02 e
4+ ma3 ey ' Bt
T it Pu4act |32 A5 B8
2 Piswost  posTaos |3 Pri
2| pigmso  poa_aDs a7 BT
1 pi7Tsck  moranr {22 A BY
2] preid
2} par P o g &—1] o
] S i
(TEL Y IE)—"?— i |21, GND 74245
T PIITKD PLO_AE
12 ey MLsa R o
L] ey ymr R22 AtD &%
U e pri_an |-2
3] paem P2a_piz |E2
18 | pyamm PLE_A12 —2%
oz 1 pyams Pra_ate |-
P27 a1y R §
,—l-l F—u— ALY
|17 osaviz
[T R NP

Hinh 10-9: So do giao tiép hai vi diéu khién dé truyén dit li¢u.

¥ Liru do:

KHEN TAQ TRUYEN DU LIEY KHO TAD TRUYEN DIF LIEU
KHET TAQ TIMER1 TAD TOC DO KHOT TAC TIMER1 TAD TOC B9
TRUYEN DL LIEU 9800 BAUD TRUYEN D{F usu 9800 BAUD

GO DIF LIEV CUA PORTO
DELAY, TANG GIA TR] CUA PORT

NHAN D{r LIEU G RA PORTO
XGa Clr BAO NHAN

( »

Hinh 10-10: Luu d6 diéu khién truyén dit ligu gitta hai vi diéu khién.
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» Chirong trinh Assembly:

.chirong trinh vi didu khién A

ORG  (000H
MOV  SCON#01010000B; MOD1, REN=1, RB8=TB38=0,

TI=R1=0
MOV  TMOD,#20H ;20H=0010 0000 =
T1:MODE2
MOV  THI#-3 ;BAUD=9600. 11.0592MHZ
SETB TRI ;T1:RUN
5839808856036 8888850868080889890008068980889880.9.¢999999908.990001
MOV PO#00 PO
MAINA: MOV SBUFPO :GOI DL DI
INB  TL$ ;CHO GOI XONG THI Ti=!
CLR TI
CALL DELAYIS
INC PO
IMP  MAINA .NHAY VE TRUYEN TIEP
SINCLUDE(TV_DELAY.ASM)
END

Chwong trinh chinh ¢6 chitc ning khon truyén dit li¢u modl, cho phép
nhén dir lidu, x6a céc cd phdt va nhan. Thiét 14p timerl hoat déng & mod 2 dé
tao tde dd tran phuc vu cho truyén dit liéu, 1énh khéi tao gia tri dém 3 xung 12
trin d2 thiét 1ap tdc d6 9600baud, 1énh thir bén cho phép timerl hoat dong,

Lénh “MOV P0,#0” lam port0 bang 0, lénh “MOV  SBUF,P0” tiell
hanh géi dit ligu di. 1énh “INB TL$” kiém tra c&r phdt TL1én 1 hay chua, néu
chua thi chd, néu 1én 1 thi dir lidu dd phét xong, tién hanh xda c&. Lénh goi
chuong trinh con delay d& 1am tré rbi tang port0 1én 1 don vi, lénh nhdy ve

nhin “MAINA” dé tiép tuc goi, ...
:chwong trinh vi diu khién B
| ORG  0000H
MOV SCON,#01010000B; MOD1, REN=1, RB8=TB8=0,

TI=RI=0
MOV TMOD #20H :20H=0010 0000 = TI:MODE?2
MOV THI1#-3 :BAUD=9600, 11.0592MHZ
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SETB TRI1 ;T1:RUN
XKXXKEXXXXXXXXXXKXXXXXXXX XX XKKKXKKXX XXX KX KX XK XK XXX KRX XX XX KX
MAINB: INB  RL$; CHO NHAN DL, CHO DEN KHI CO DL

CLR RI; XOADEBAOLANSAU

MOV P0,SBUF; LAY DL TU TG SBUF GOI RA PORTO

JMP  MAINB; NHAY VE NHAN TIEP

END

Chu'orng trinh chinh cia vi diéu khién B voi phan khéi tao gidng nhu
cua vi didu khién A. Sau khi khoi tao xong thi tién hanh kiém tra c& nhén dir
liéu RI ¢6 bang 1 hay khong, néu bang 0 thi khdng c6 dir ligu go dén, neu
bing 1 thi d3 c6 dit lleu tién hanh x6a co nhén @2 béo hidu cho lan sau, tién
hénh nhan dit liéu rdi gdi ra port0 rdi quay tro lai kiém tra c& dé nhan byte
t]Cp theo.

» Chwong trinh Keil-C: cho vi diéu khién A

#include <ATB9X52.hx>

void DELAY (unsigned int x)

{ unsigned int x; '

for (y =0 yex; y++) {5}
} .

void MAIN ()
{ SCON =0X50;
T™MOD =T1_M1_; TH1 = -3; TRI =1;
PO0=0X00;
while(1)
{ SBUF = PO,
do{}
while (TI ==0);
TI =0, DELAY(10000); PO++,;

Chuong trinh chinh: thyc hién khoi tao truyén dir liéu bang cach gén
gid tr} 50H = 01010000B cho thanh ghi SCON gidng nhu & chuong trinh
viét bang ngbn ngit Assembly, Tuong ty cho cac 1énh gén con [ai. Lgnh
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kiém tra co TI béng vong 13p do while, néu TI lén 1 thi thodt, tién hanh x6a

T1, delay va tdng gia tri port0 rdi Hp lai.
» Chuwong trinh cho vi diéu khién B

#include <AT89X52.h>
void MAIN ()
{ SCON = 0X50;
TMOD =TI_M1_; THI1 = -3; TR1=1;
while(1)

do{}
while (RI ==0});
PO = SBUF; RI=0;

 Bai 10-2: M{t hé théng ding vi didu khién AT89S52 giao tiép ndi
tidp v6i mdy tinh, vi didu khién che nhdn dir liéu tir mdy tinh géi xuong va

nhan dir liéu goi ra port® dé didu khién 8 led dom.
Str dung tdc d6 truyén 12 9600 baud.
> So dbé mach:

%] [le3] ATBESSZ c2
- pigma P.O_ADD =
Gt 2] mymeg  Poa_an R il =
¥ =1 p2 POZ_ADZ il e
14 10MF A pia FD.3_ADY I
21 e PO ADY i PP
-] pismos  osans (=3 —H w
2] praaso  PosADa
;tolr: —L" 7 son  eoraDr | T
1
RET aerroG (- &1 om
GND 2t EAwep oo —EC a
Py WRXD -
i1 Fa.umip peu_sa 3L GHD 74243
121 pyomm Pr1_Ap (44
1 samr eeimo (A2
] mum s23an [
134 pwm Feaanz [
&) mpasen F2s i (24
cH 12 ex 7m0 P2m_Ar 4L
p2rais |24 §
DIU-‘— ATALY
11. C3EMHZ

Hinh 10-11: So dé giao tiép vi diéu khién véi mdy tinh.
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May tinh ¢ chudn truyén dir liéu ndi tiép qua cong COM theo chuin
RS232 ¢4 thé giao ti€p voi cac vi diéu khien.

Chuan RS232 6 mirc logic ‘1° véi dién ap tir - 4V dén -15V, muc logic
‘0" voi dién dp tir 4V dén 15V, ¢6 the truyén di xa voi khoang cach 1000m.

Céc vi didu khién chi twrong thich v&i chuén TTL véi logic ‘1’ 1a 5V
va logic *0” 1a OV,
Chuén RS232 khong tuong thich voi chuan TTL nén sir dung thém IC

RS232 hay MAX232 dé chuyén d&i chuan RS$232 sang chudn TTL
{transistor — transistor logic).

» Liru db:

KHON TAO TRUYEN D LIEU
KHON TAG TIMER1 TAO TOC BO
TRUYEN DI LIEU 9600 BAUD

il

-

b4
CO DL LIEY
3]

NHAN DUF LIEU G RA PORTO
XOA CO BAQ NHAN

L J

Hinh 10-12: Luu d6 cho nhdn dit liéu tie mdy tinh.
» Chirong trinh Keil-C:

#include <AT89X52.h>

void MAIN ()
{ SCON = 0X50;
T™OD=T1 MI : THI1 =-3: TR1=1:
while( 1)
t

do{}

while (R]1 ==0,

PO = SBUF: RI=0;

——
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% Giai thich chwong trinh:

9] tai liu nay chi trinh bay chuomg trinh cho vi diéu khién chd nhén
i licu roi o ra porl. bén may tinh mudn giao tiép goi dir lidu xubng vi
didu khién thi phai su dung mot ngén ngir 1ap trinh nhu Visual basic hay
("~ + hay C#. phan nayv khéng duge trinh bay & tai liéu nay, ban ¢6 thé tham
khao thém & phdn tai liéu thuc hanh.

Bii 10-3: Mot hé théng gdm vi didu khién AT89852 didu khién dém
gy hién thi trén hai led 7 doan dung port0 va portl, port2 diéu khién 8 led
dom, ¢o giao tlep vOi may tinh dé nhén dir liéu gdi ra port 2, sir dung ngt dé
nhan dir liéu. mach dém gidy ding timer0 dé dinh thoi.

» So dbé mach:

o B0
BT B
P12

£13

1

21 5_M0si
a1 p_Mso
a1 7 508
ast
3 WRAS
P 1TKD
121 py R
12 1 p3amm
g azemn
3] aaam
: 184 s304gm
— A sixRD
i L |-1—‘5— ATA
i TRGMA?
i )
IR E S| g
= e
— - o
= v f—
— I ——
= - T
T = b wio
N .__IL_JJ'_ Th ot #:_ﬁu.l:z_._
, LY e tzour
— e L G AIN
Rx B azour  Hzm
MAXZ32

Hinh 10-13- So dé mach dém gidy va giao tiép may tinh nhdn dit ligu.

m Liwu db:

G

KHON TAD TRUYEN DIF LIEY KiHAN O LIEY GAN CHO PORT
KHOM TAD: T1 TAO TOC B XOA CO NHAN
2800 BAUD, T0 DEM 50MS

CHO PHEP NGAT TRUYEN DU
EU

¥

DEM GlAY: GLA MA, HIEN THI,
DELAY, TANG GIAY

{

Hinh 10-14: Liw d6 diéu khién va nhén div liéu tir mdy tinh diing ngdit.
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» Chwong trinh Keil-C;

#include <AT89X52 h>

unsigned char MA7D[10] =
{0XC0,0XF9,0xA4,0XB0,0X99,0X92,0X82,0XF 8,0X80,0X90};

int DEM,CHUC,DONVI,

void SERIAL_interrupt() interrupt 4 using 0
{ . P2 = SBUF; RI=0; }

void DELAY_TIMERO()
{ int BDN; TRO=1;
for (BDN = 0; BDN<20;BDN++)
{ do {}
while(TF0==0);
TF0=0; THO=0X3C; TLO=0XB0;
}

TRO = 0;

}

MAIN ()

{ SCON = 0X50; TMOD =T1_MI1_+T0O_MO_;
THI1 =-3; TR1 =1, THO =0X3C; TLO=0XBO0;
EA=1; ES=1;

while(1)

{
for (DEM = 0; DEM <60; DEM-++)
{ CHUC =DEM /10; DONVI = DEM %10;

PO = MA7D[DONVI]; Pi = MA7D{CHUC],
DELAY_TIMERO(};
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< Gidi thich chirong trinh:

Chuong trinh chinh c6 chiic néing khot tao truyén dit lidu voi tde do la
9600 baud, timerl hoat d¢ng mod 2, timer0 hoat déng mod 1. Nap hing so
dém bang - 3 vao thanh ghi TH1 dé tao toc &6 9600 baud, nap cac hing sb
vio céc thanh ghi cua timerQ d& dém 50ms, cho phép ngat truyén dit liéu va
ngit toin cyc.

Sau khi khéi tao xong thi cho phep dém gidy tur 00 dén 59 bang vong lap
for, tién hanh tach hang chuc va don vi, gidi ma hién thi, delay 1s dung timer0.

Khi ¢6 dit liéu tir mdy tinh gdi xuong thi s& phét sinh yéu ciu ngat
chwong trinh chinh s& bi ngimg dé nhay dén chuong trinh con phuc vu ngat
d& nhén dir ligu gén cho port2, x6a co bao ngat dé phyc vu cho 1n sau, trg
lai thue hién tiép chuong trmh chinh.

V.TRUYEN DU LIEU SP CUA AT8958252
1 Truyén dir liéu SPI cha AT8958252

Vi dleu khién AT89S52 khong tich hop chudn truyén dit liéu SPI va
" I2C, vi diéu khién c6 tich hop chuén SPI 13 AT89S58252.

Truyen dir liéu SPI cho phép truyén dir liéu ddng bd voi the dd cao
gura vi diéu khién AT89S8252 va céc thiét bi ngoai vi hodc gilta vi didu
khién AT8988252 véi nhau.

CAu triic truyén dit lidu SPI cia AT89S8252 nhu sau:
¢ Truyén dit liéu ddng bd ba diy song cong.

e (6 thé hoat ddng & ché 46 chi hodc 16.

e Téc d5 truyén 16n nhit 12 1,SMHz.

e (6 thé 14p trinh truyén dit ligu bat dau bing bit dit liéu LSB hay
MSB.

e  C6 hai bit dé lap trinh tdc @0 truyén di li¢u.

e C6 cdrbso nght khi truyén xong.

e C6 cir phat hién ghi dit lidu chong.

e (6 thé dnh thirc CPU AT8958252 khoi ché d§ ngt (chi dang cho 16).
So dd chu trdc truyén dif lidu SPI gitta chu va t6 nhu hinh 10-15:
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MSB MASTER LSB %MISO MISOE; MSB SLAVE LSB

8-BIT SHIFT REGISTER —— : | 8-BIT SHIFT REGISTER -
. i 1MOSI MOSE_, |

3P| 'SCK SCK: B
CLOCK GENERATOR * "5s &5
Vee i

Hinh 10-15: Hé théng truyén dit liéu SPL.

Tin hiéu xung SCK do vi didu khién chi cung cp cho t&. Khi tién
hanh ghi dif liéu 1én thanh ghi SPI cua vi diu khién chiz s& lam bd phit
xung clock cua khdi SPI hoat dong tao xung clock dich dir ligu ra ngoai
chan MOSI, dbng thoi dich dit liéu tir ngd vao cua chan MISO tir to.

Sau mdi 1an truyén xong mdt byte thi bd phat xung clock s& ngumng, c&
bso truyén dit liéu SPI 1a SPIF s& 1én 1, néu bit cho phép ngét SPIE bing 1
thi s& phét sinh yéu céu ngat. Yéu cau ngat cua SPI s& or vai ngit cia port
truyén dif liéu nbi tiép UART.

2. Chikc niing cac thanh ghi truyén dir liéu SPI clia AT8958252

Céc bit didu khién va cdc bit trang thai clia truyén dit liéu SPI chira
trong thanh ghi SPCR. Céc bit dit liéu chira trong thanh ghi SPSR.

» Thanh ghi SPCR (SPI control register)

Thanh ghi SPCR chira cdc bit dé didu khin truyén dit Tiéu SPI, chu
tric clia thanh ghi nhur hinh sau:

SPIE SPE | DORD |"“MAST | cpoL | CPHA | SPRL | SPRO

Hinh 10-16: Thanh ghi SPCR.
Bdng 10-4: Tom tdt chike ndng cdc bit trong thanh ghi SPCR:

Bit| Ki Chirc ning
higu

7 | SPIE | SPIInterrupt Enable: bit cho phép/cim ngét
SPIE = 1: cho phép SPI ngit.
SPIE = 0: cAm SPI ngit.
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6 SPE

SPE Enable: bit cho phép thiét 14p chuc nang port

SPE = 1: cho phép céc port: P14, P1.5, P1.6. P1.7 la cac
chéin SPI

SPE = 0: khong cho phép port hoat déng chirc nang SP1

5 | DORD

Data Order: lua chon trinh tr xudt dir lidu:
DORD = 1: truyén theo trinh tw tir bit LSB dén MSB.
DORD = 0: truyén theo trinh ty tir bit MSB dén LSB.

4 | MSTR

Master/Slave Select: bit lya chon chu 1o
MSTR = 1: chon chirc nang chu.
MSTR = 0: chon chirc néng t6.

3 | CPOL

Clock Polariry: bit lua chon mitc tich cuc cua xung clock
CPOL. = 1: SCK s& & mrc 1 khi ngimg.
CPOL = 0: SCK s& & mirc 0 khi ngiing

2 | CPHA

Clock Phase: bit lua chon pha cla xung clock. Bit nay cung
v&i bit CPOL s& diéu khién mdi quan hé gifta xung clock va
dir Jiéu ctia chi v t&. Trinh bay r6 ¢ dang séng.

1 | SPRI1

SPI Clock Rate Select. Bit lua chon tAn sb xung clock — bit
thir 1.

0 | SPRO

SPI Clock Rate Select. Bit lua chon hé s6 chia xung clock —
bit thir 0.

TAn sb truyén bang tan s6 dao ddng thach anh chia cho hé s .
Hai bit SPR1SPRO ¢6 bdn trang thai 00, 01, 10, 11 tuong
duong véi n bing 4, 16, 64, 128.

» Thanh ghi SPSR (SPI Staus Register)
Thanh ghi SPSR chira céc bit trang thdi, chu tric cta thanh ghi nhu

hinh sau:

Hinh 10-17: Thanh ghi SPSR.
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Bing 10-5: Tom Gt chirc ndng cdc bit trong thanh ghi SPSR:

Bit Ki Chirc néiing
hi¢u

7 | SPIF | SPI Interrupt Flag: c& bao ngét cua SPI

Khi truyén xong dit lidu thi ¢ SPIE 1én 1. Néu c& SPIF va
WCOL bing 1 thi s& bj x6a khi doc thanh ghi SPSR, sau d
tién hanh doc thanh ghi chia dit liéu.

5 | WCOL | Write Collision Flag: Co bdo hiéu xung dot dir ligu: co nay
s& 1én 1 néu nhan dix liéu méi trong khi dir ligu cil truyén
chua xong. Khi doc thanh ghi SPSR s& x6a c& nay.

» Thanh ghi dit liégn SPDR (SPI Data Register)

Thanh ghi SPDR chutta dit lidu dé phat di, cdu tric ca thanh ghi nhu
hinh sau;:

Hinh 10-18: Thanh ghi SPDR.

3. Dang séng truyén dir lidu SPI ciia AT89S8252
Dang séng truyén dix lidu SPI khi bit CPHA bing 0 nhu hinh 10-19:

SCK CYCLE # '
{FOR REFERENCE) L 3 h 3 8 ? 8 ]
SCK (CPOL=0) LU LA
SCK (CPOL=1) W2 I 2 N2 N D2 IN 2 NS N2 N
MOS!
FROM Ao mse 6 5 3 3 2 1 158
MISO Famn|
(FROM S_AVE) - . : : 2 : 58
55 (TO SLAVE) L_
I 1

Hinh 10-19: Dang séng truyén SPI khi bit CPHA béng 0.
Dang s6ng truyén di liéu SPI khi bit CPHA béng 1 nhu hink 10-20:
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SCK CYCLE # 1 5 3 7 5 5 7 5

(FOR REFERENCE) |
[ |
SCK {CPOL=0) AN _/I""\_/*\ _/| )_\/r\_/“\_/ 1
- [ | ) :
SCK [CPOL=1} | /] _\_/ l -/ aN W
|
MOSI |
(FROM MASTER) MSB X € 5 4 3 2 1 % LB
MISO o
(FROM SLAVE) _J msp X6 )5 X 4 X 3 X 2 D G
8 (TO SLAVE) | ‘ I~
- | | /-

Hinh 10-20: Dang séng truyén SP1 khi bit CPHA bing 1.

-4, Ung dung truyén dit lifu ciia AT89S52
Phin ndty trinh bay céc (g dung trayén dit liéu SPI ciia AT89S8252.
Bai 10-4: Mt hé théng dimg hai vi diu khién ATS9S8252 truyén da
ligu ni tiép SPL Vi didu khién A (chi) ding port0 dieu khién 8 led don
dém nhi phan ddng thoi goi dit liéu chia port0 sang vi diéu khién B (to) d¢
g1 ra portQ.

» So dé mach:

11 ATHOSS2 c2
N preys PO.O_ADD | 2E— 2d a0 w
= Pt.m:}m porTapi |Eh I
B R e e o a8
I e e Mo
o - P14 PO4_AD4 MBS
&5 PisMOS  POSADS |- Y
¢t [FED> PrEMSO  Pos ADS |22 A
s GE— pirsex poror R A Ba
i _{!— i 22 | reEd
L1 pev PR 4 <14 or
(JJ—} ERwee chc a
o vecn | B [P B GNG 14245
g 224 pamTd 2R -g—g—
A3 1 pasAHTT pzzao AL
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Hinh 10-21: So d6 giao tiép hai vi diéu khién dé truyén dit liéu chudn SPI.
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» Chuong trinh Assembly: cho vi didu khién A (chu) truyén dir liéu:

MOSI  BIT PL.5 SPI
MISO  BIT P16 .SPI
SCK BIT P1.7 :SPI
SPCR DATA ODSH ; SPI CONTROL REGISTER
SPSRDATA 0AAH ; SPI STATUS REGISTER
SPIF EQU 10000000B ; INTERRUPT FLAG
SPDR DATA 086H : SPI DATA REGISTER
ORG 0000
MAIN: MOV SPCR, #01010101B : cho phép ngit,

nhén dit liéu, master, hé s chia 16

MOV PO, #0
MAINI: CALL  GOI DLSPI

CALL  DELAYIS

INC RO

IMP MAIN1
2:0,0:9,0.0,9.0.0.0.0:0.9.0.4.0.0.0.6.0.0.0.0.0:0.6.0.0.0.0.00:000 00000 0.0 ¢
;:CHUONG TRINH CON TRUYEN DU LIEU SANG SLAVE
0:9,0.9,0.0,0.0.0,0.9.9.0.0.0.0.0.0.0.0.0.0.0.0.6.00.0.0.0.9.0 00000000004
GOI_DLSPI. MOV SPDR, PO
GOL DLSPII: MOVA, SPSR

ANL A, #SPIF

JZ  GOL_DLSPII

MOV A, SPDR

RET _
3:9:0:9.9.9,0.0.0.0.0:0.0.0.0.6.0.0.0.0.0:6.0.0.0.0.0.9.0.0.9.0.00.0.6.0 600001

SINCLUDE(TV_DELAY.ASM)
END
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» Chwong trinh Assembly: cho vi didu khién B (1) nhan dit liéu

khéng dung ngai:
MOSI BIT P1.5 .SPI |
MISO BIT P1.6 :SPI
SCK  BIT P17 .SPI
SPCR DATA 0D5H . SPI CONTROL REGISTER
SPSR DATA OAAH . SPI STATUS REGISTER
SPIF EQU 10000000B  ; INTERRUPT FLAG
SPDR DATA 086H . SPI DATA REGISTER
;XXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXKX
ORG 0000

MOV SPCR,#01000101b; cho phép ngat, nhén dir liéu,
slave, hé sO chia 16
MAINI: MOV A.SPSR :doc thanh ghi trang thi
ANL  AM#SPIF chi giir lai bit SPIF
1Z MAIN1  ;quay lai néu bang 1 hay chua ¢6 dir licu

MOV  PO.SPDR .READ INPUT DATA
SIMP MAINL! ' :
END

» Chuwong trinh Assembly: cho Vi &idu Khién B (t6) ding ngat dé nhén

dir liéu:

MOSI BIT P1.5 SPI’
MISO BIT P1.6 :SPI
SCK BIT P1.7 :SPI
SPCR DATA 0D5SH . SPI CONTROL REGISTER
SPSR DATA 0AAH - SPI STATUS REGISTER
SPIF EQU 100000008 . INTERRUPT FLAG
SPDR DATA 086H - SPIDATA REGISTER

;XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXK
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ORG 0000

JIMP  MAIN
KXXXKXXXX XXX XXX XX XXX XXX XXX XXX XX XXX XXX XX XXX X XXX

ORG  0023H

MOV  P0,SPDR ;READ INPUT DATA

CLR RI

RETI
AXXXXXXXXXKXXX XX KKK KKKKXKXKK XXX XXKX XX XX KK KX XK XK

MAIN; MOV SPCR#11000101b  ;cho phép ngét, nhan di liéu,
h¢ sé chia 16

SETB EA
IMP  §
END

» Chirong trinh Keil-C: cho vi didu khién A

#include <AT898252. H>
void DELAY_TIMERO()
{ int BDN;
TRO =1;
for (BDN = (; BDN<20; BDN++)
{ do {} while(TF0==0);
TF0=0; THO=0X3C; TLO= 0XBO;
}
TRO = 0,
}
MAIN ()
{ SPCR = 0X55;
TMOD = T0_MO_; THO = 0X3C; TLO = 0XBO:; PO=0X00;
while(1)
{ SPDR = PO;
do {} while(SPIF_ ==0);
DELAY_TIMERO(); PQ= PO+1;
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}
}

Chuong trinh chinh: thuc hién khoi tao trayén dir liéu SPI, khéi tao
timer() dém 50ms, cho port0 bang 0, vong 13p while tién hanh gé&i dit liéu ra
chan MOSI, vong 13p do while tién hanh kiém tra c& bao ngét xem néu con
béng 0 thi chd, néu 1én 1 thi thodt. Tién hanh delay va tang gi4 tri cia port0
1én 1 rdi quay tr& lai 1am tiép.

» Chuong trinh cho vi diéu khién B - t& chi chy nhan dir ligu

#include <AT898252 H>

MAIN ()
{  SPCR =0X45; PO =0X00;
while(1) _
{  do{} while(SPIF_ ==0);
PO = SPDR;

}

Chuong tiinh t& sau khi khéi tao thi kiém tra c&r bdo ngét cita SPI va
chd néu chua c6 dit lidu, ndu c6 thi doc dif ligu va quay lai 1am tiép cho dit
liéu tiép theo.

VI. TRUYEN DU LIEU 12C
1. Gigi thigu | |

Vi didu khidn AT89S52 khong tich hop chuin truyén dit liéu 12C
nhung c6 thé 1ap trinh giao tiép véi cac thiét bi ngoai vi theo chuéan 12C.

C6 rét nhidu ngoai vi tich chudn giao tiép. 12C nhu bd nhé Eeprom néi
tiép, ADC-DAC, Realtime, IC mé rdng ngoai v1, ...

Trong phn ndy trinh bay, chuén giao tiép 12C va l4p trinh cho vi dicu
khidn AT89S52 thyc hién giao tiép véi dong ho thoi gian thuc theo chudn I2C.

2. Tdng quan vé truyén dir li¢u chuén I2C

12C viét the ctia tir Inter-Integrated Circuit 12 mdt chgén @yén thﬁpg
do hang dién tir Philips Semiconductor séng 1ap cho phép giao tiép mot thit
bj chi v&i nhidu thist bj t¢ véi nhau nhu hinh 10-23.
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+5Y
é THIET Bj THIET BI THIET BJ

1 2 3

SDA
SCL

Hinh 10-23: H¢ thong cdc thiét bi giao tiép theo chudn 12C.

Chufn giao tiép 12C c6 hai dudng tin hiéu tén la SDA (serial data) ¢6
chug nang truyén tai dir lidu va tin hiéu SCL (serial clock) truyén tai xung
clock @ dich chuyén dit liéu.

Trong hé thong truyén dit li¢u 12C thi thidt bi nao cung cap xung clock
thi dugc goi 1a chli (master), thiét bi nhan xung clock dwoe goi la té (slave).

Thiét bi chit chi ¢6 1, thiée bi t& thi ¢6 nhiéu, mbi thiét bi 1& s& cé mot
dia chi ddc 1ap, chuan truyén ban ddu diing dia chi 7 bit nén cd thé mdt chu
giao tlep voi 128 thiét bi t6. Céc thiét bi sau ndy tang thém s bit dja chi nén
c6 thé giao tiép nhidu hon.

Dia chi cia thiét bj t& thudmg thi do nha ché tao thiét bi thiét 1ap sin.

3. Quy trinh truyén dir ligu chuin 12C
Quy trinh thiét bj chu 2120 tlep véi thiét bi t& dé thue hién vig¢c ghi doc
dir liéu nhu sau:
» Qud trinh thiét bj chii ghi div lidu viro thiét bj 16

Budce 1: Thiét bi chi tao trang thai START dé bat diu qua trinh

truyén div ligu - cic thiét bi to s& & trang thai sin sang nhan dia chi tr thiét
bi chu.

Bude 2; Thié bi chu g&i dia chi cua thiét b t& cin giao tlep khi dé
tt ca céc thiét bi té déu nhin dia chi va so sénh véi dia chi cua minh, céc
thiét bi t& sau khi phat hién khong phai dia chi caa minh thi chd cho dén khi
nao nhén trang thai START méi.

Trong dir ligu 8 bit thi ¢6 7 bit dia chi va 1 bit diéu khlen doc/ghi
(R/W): thi bit nay bang 0 dé bdo cho thiét bi t& s& nhdn byte tiép theo.

Budc 3: Thiét b chi cho nhan tin hiéu bat tay tir thiét bi t&. Thiét bi
t& nao ding dia chi thi phat mdt tin hiéu tra 1&i cho chi biét,

Budc 4: Thiét bj chu tién hanh goi dia chi cia 6 nh¢ bét diu cin ghi
dir li¢u, bit R/W & trang thai ghi.
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Burde §: Thiét bi chit cho nhan tin higu tra 101 ti thiét bi 5,

Buwéc 6: Thibt bi chi goi tién hanh g0l dir licu dé ghi vio thiét bi to,
méi 14n ghi 1 byte, sau khi g&i xong thi tién hanh cho nhan tin hi¢u tra 101 tr
thiét bi 10, qua trinh thuc hién cho dén byte cubi ciing xong rdi thi thiét bi
chu chuyén sang trang thai STOP dé& chim dirt qud trinh giao tlep voi thiét
b1 to.

> Qud trinh thiét bj chii dpc dir ligu vio thiét bit6

Bude I: Thiét bi chu tao trang thai START dé bar dau qua tinh
truyén dir lidu - c4c thiét bi t& s& & trang théi san sang nhéan dia chi tr thiét
bi chu.

Burée 2: Thiét bi chu goi dia chi cua thiét bi t& can giao tiép — khi d6
tt ca cac thiét bi & déu nhan dia chi va so sanh véi dia chi cua minh, cac
thiét bi 1& sau khi phat hién khong phai dia chi cua minh thi ché cho dén khi
nio nhén trang thdi START méi.

Trong dir liéu 8 bit thi ¢ 7 bit dia chi vd 1 bit diéu khlen doc/ghi
(R/W): thi bit nay bang 0 & béo cho thiét bi t& s& nhén byte tiép theo,

Buée 3: Thibt bi chit ché nhdn tin higu bét tay tir thiét bj t&. Thiét bi
t¢ ndo ding dia chi thi phdt mot tin hiéu tr& 161 cho chu biét.

Budc 4: Thiét bi chil tién hanh goi dia chi cua 6 nho bit dau cén doc
dit liéu, bit R/W & trang thdi doc.

Buée 5: Thiét bi chit chdr nhén tin hidu tré 16i tir thict bi t6.

Budc 6: Thlet bi chu chuyén sang trang thai STOP, bét dau lai trang
th4i START, tién hanh géi dia chi cta thiét bi va bit RFW bang 1 dé yéu ciu
t& goi dit lidu ndi dung 6 nhd clia dia chi da nhéan.

Bude 7: Thiét bi chu sau khi nhén s& bdo tin hiu tra 101, qué trinh nay
thuc hién cho den khi nhan hét dir ligu mong mudn thi thiét bi chu tao tin
hiéu STOP dé cham drrt.

4. Dang séng truyén dir ligu chuin 12C
Dang séng truyén dit ligu 12C cua qué trinh ghi dit ligu tr chu 1&n t&
nhu hinh 10-24.

START GO b]a CHi CUA THIET B T4 - NILAN TRA LG GOID|A CIl & NIIG CAN GHI CHO THIET B| TG
']

l- rmlaslmluluinlmln;wncx [A?l%ln51ﬂ4|k51nzlhl!ﬂ0 lnCK
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Dang séng truyén dit liéu 12C cia qua irinh doc dit 1idu tir t& nhu hinh 10-25.
START G5 D14 CHE CTIA THIET BI 10 - NHAN TRALOL  GOIDIA CHI & NHO CAN BOC CHO THIET B] TG

L TeTelsle [alolw o [vlw]slal [a]a]s lu | 1

START GOt bja CHi clA THIET B[ T - oI THIET B T GOI DU LIEL LEN CHO CHU - BYTE 1

-~—— 1

s | : ]AEIAS'M{ASIAZ'A].IM'WACK [D?‘DE]DS'D# DS|D2|DI]DD |ACK
i

|

|

THIET B T0 GJT DI' LIEU LEN CHO CHU - BYTE 2 THIET B) TG GO DI LIEU LEN CHO CHO - BYTE 3

iD‘J‘lD&leiD‘ilD! ]DZlDl IW—IACKlb?IDGIDSIDﬂ]DS IDZiDl—’;D InCK

Hinh 10-26: Qud trinh chi ghi diF liéu véo 16.

5. Khio sat IC Realtime DS13B07

DS13B07 1a chip ddng hd thdi gian thuc cia Dallas Semiconductor.
Chip 64 6 nhd, trong d6 c6 8 6 nhé 8-bit chira thoi gian: gidy, phit, gid, thir
(trong tudn), ngay, thdng, ndm va thanh ghi diéu khién ngd ra, ving nhé con
lai 12 56 & diing c6 thé diing dé luu dit lisu,

DS1307 giao tiép theo chudn ni tiép 12C nén so db chan bén ngodi
chicé 8 chan.

X101~ 83 vee
X232 7 1 SQW/oUT
Vear[] 3 6 (1SCL
GND O] 4 5 1 SDA

Hinh 10-27: So @6 chan DS1307.
Céc chan cua DS1307:

Hai chan X1 va X2: ding dé kbt ndi véi tu thach anh c6 tin s
32768Hz dé tao dao dong.

~ Chén Vg7 m"‘)i' véi nguén duong cia pin 3V3 dé chip v&n hoat ddng
dem thoi gian khi mét ngudn.

Chan GND 13 chan ndi OV,

Chén Vee ndi v6i ngudn Vee c6 thé 1a 5V hodic 3V3 tly thudc vao
ting loai chip.

310



GIAC TRINH VI XU LY " CHUONG 10

Chén SQW/OUT la ngd ra tao xung vudng (Square Wave / Output
Driver), tan so 6 thé 1ap trinh.

Hai chan SCL, SDA 12 hai dumg tin higu giao tiép chuan 12C.

CRYSTAL
l\-"l:c 1VEC |_|[||_‘ Ve
SRe 2 1 X
spA - -SQW/
T our
CPU e
.. -WBAT

ttl—%‘ 1

_l' DS13B07

Hinh 10-27: So d6 két ngi DS1307
T chirc bd nhé bén trong ciia RT DS13B07 nhu hinh

HEEEN
ADDRESS
oo SECONDS ooH | CH| 10SECONDS SECONDS 00-59
D1H MINUTES olH | 0 10 MINUTES MINUTES 00-59
02H HOURS 1 10HR 01-12
oo v o2H | O A 10HR HOURS w0-23
baH DATE ok tof0 |00 0 DAY 1-28,29,30,31
osH MONTHS o | 0| 0 | 10DATE DATE 00-59
G6H YEARS
o7H CONTROL gsk | 0 | 0 | 0MONTH MONTH 00-59
1}
™ P 10 YEAR YEAR 00-59
RAM 56 BYTE

ot lout! o | 0 jsewsj 0 { O [RSI RS0

3FH

Hinh 10-28: Té chirc b9 nhé ciia DS1307.
Hinh 10-29: Té chirc cdc thanh ghi thoi gian.

Vi 7 thanh ghi dan tién 12 quan trong nhét trong hoat dong cua
DS1307 nén ta quan sit tb chirc theo timg bit cua céc thanh ghi ndy nhu
trong hinh dudi:

O nhé lwu gidy (SECONDS): c6 dia chi 12 0x00 c¢ chic nang luu
hang chuc gidy va hang don vi gidy. Bit thit 7 c6 tén CH (Clock halt — ngimg
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déng hd), néu bit nay bing 1 thi bd dao dong trong chip ngtmg 1am ddng hé

=

ngung hoat d6ng. Néu mudn dong hd hoat dong thi bit nay phai bing 0.

O nhé lvu phat (MINUTES): ¢é dia chi 0x01, ¢6 chiic ndng huu phat
hang don vi va hang chuc, bit 7 ludn bing 0.

O nhé luu giy (HOURS): ¢ dia chi 0x02 ¢6 chuce néng luu hang
chuc gidr va hang don vi gid 6 2 ché dd 12 gid va 24 gid dugc lua chon boi
bit thir 6 c6 tén 14 12/24.

g SOWIBUT
X1 1HZ/4.098kHZ/B, 192k Hz/ 32, TE Bk Hz MUXs
1 ™ oFrer M
B" 3 Tz * | <
Te
X2 - — -
- Oscillalor
and dividar 4 RAM
¥ > (56X8)
v . CONTROL
e LOGIC
.| Power
GND CONTROL CLOCK,
. CALENDAR,
Voar = M/]Xl/Vl AND CONTROL
+ DS1307 REGISTERS
scL | SERIALBUS +
INTERFACE |
AN ADDRESS USER BUFFER
3DA 1 REGISTER J (T BYTES)

Hinh 10-30: Céu triic bén trong DS13B07.

Néu bit 12/24 chon ché dé 24 gio thi phan hang chuc gios sit dung 2 bit
thir tur va thir nim ¢6 k¢ hiéu 12 10HR.

Néu bit 12/24 chon ché dd 12 gid thi phin hang chyc gitr sir dung bit
thr (. con bit thir ndm s& c6 ky hiéu 1a A/P tuong ung véi hai ché do gio
AM va PM.

Bit 7 luén bfmg 0.

O nhé lvu thi (DAY - ngay trong tudin): c6 dia chi 0x03, c6 chiic
nang luu thir trong tuan ¢6 gid tri tir 1 dén 7 twong tmg tir Cht nhat dén thir
bay trong tuén, chi sir dung 3 bit thép.

Céc 6 con lai 1a ngay thdng nam.

Chu tric bén trong cua DS13BO7 nhur hinh 10-30:
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6. Ung dung realtime DS13B07

Phin nay trinh bdy cdc tng dung truyén dir ligu theo chuén 12C.

Bai 10-5: Mot hé théng dong ho thoi gian thye ding vi diéu khién
ATR9S8252 giao tiep v&i DS13B07 theo chuén 12C, giao tiép véi LCD va
ba ndt nhén dé hiéu chinh théi gian.

Hiy viét chwong trinh dng hd hién thi gits phut gidy, ngay thdng n&m
trén LCD.

Sau d6 hily thém phan higu chinh thoi gian bang ba phim: MOD, UP,
DOW™’

» So d6 mach:

1 ATE9SEZ

PO FGO_ADO ﬁ

AT 5

BT ek  porsor |

zgﬂ aerros R i

e . l

mie e f—— — ‘

::.::U :;:E::; _.ig—._-_.—_ g 3\.'RLC:IZH 4

HTALL %l h.,mei:u:z 2 o Lt

2%"‘ BH8BZAEE “§ Q %‘
gEnsEnNENiEAREREY
pRapEEIENREEREEED
Hinh 10-31: So dé giao tiép AT89S52 véi DS13B07 d4é truyén dit liéu chudn
2C.
» Chuong trinh Keil-C:
—

#include<AT89X52.H>
#define GIAY_HTAI 0X55
#define PHUT_HTAI 0X20
#define  GIO_HTAI 0X15
#define THU _HTAI 2
#define NGAY_HTAI 0X17
#define THANG_HTAI 0X10 |
#define NAM_HTAI 0X12
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|#define  MA_DS 0X98

#include<THUVIEN_LCD! C>

#include< THUVIEN _DS13B07.C>

unsigned char j;

const unsigned char HANG1[16])={"CLOCK: "1
const unsigned char HANG2[16]={"*DHSPKT* "}

void HIENTHI_TIME_DS13B07 @]

{ COMMAND_WRITE (0xC8);
DATA_WRITE (MACHUCH); DATA_WRITE (MADONVIH)Y;
DATA_WRITE (' ;
DATA_WRITE (MACHUC'M); DATA_WRITE (MADONVIM);
DATA_WRITE (' ");
DATA_WRITE (MACHUCS); DATA_WRITE {(MADONVIS);

COMMAND_WRITE (0x88); .
DATA_WRITE (MACHUCD); DATA_WRITE (MADONVID);
DATA_WRITE (' );

DATA_WRITE (MACHUCMT); DATA_WRITE (MADONVIMT);
DATA_WRITE (' ");

DATA_WRITE (MACHUCY); = DATA_WRITE (MADONVIY):

}

void GIAI_MA_TIME_DS 13B07()

{ MADONVIS=(GIAY_DS13% 16) +0X30;
MACHUCS=(GIAY_DS13/ 16) +0X30;
MADONVIM=(PHUT_DS13% 16) +0X30;
MACHUCM=(PHUT_DS13/16) +0X30;
MADONVIH=(GIO_DS13%16) +0X30;
MACHUCH=(GIO_DS13/16) +0X30;
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MADONVID=(NGAY_DS13%16) +0X30;
MACHUCD=(NGAY_DS13/16) +0X30;
MADONVIMT=(THANG_DS13%16) +0X30;
MACHUCMT=(THANG_DS13/16) +0X30;
MADONVIY=(NAM_DS13%16) +0X30;
MACHUCY=(NAM_DS13/16) +0X30;

}

void main( )

{

READ_CODE_DS13B07();
if(MA_DS13!=0X98)
{ LOAD _CURRENT_TIME();
SETUP_NEW_TIME_DS13B070;}
SETUP_LCD ();
COMMAND_WRITE(addr_linel); delay(20);
for (j=0;j<6;j++) { DATA_WRITE (HANGL{j]);
}
COMMAND_WRITE(addr_line2); delay(20);
for (j=0;j<6;)++) { DATA_WRITE (HANG2[j]);
| _
READ _TIME_DS13B07(1);
while(1)
{ GIAI_MA_TIME_DSI3BO’?();
HIENTHI_TIME_DS13B07();

do { READ_SECOND_I2C(); }

while (GIAYTAM_DS 1_3==GIAY_DS 13);

GIAYTAM_DS13=GIAY_DS 13;
READ_TIME_DS13B07(0);

}

}

Thur vién cho real-time DS13B0O7:

#ifndef SDA

#define SDA P3 6
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fendif
#ifndef SCL

#define SCL P3_7
#endif
#define ADDR_WR_13B07 0xDO
#define ADDR_RD_13B07 0xD1
#define ADDR_MEM 0x00
unsigned char bdata RWI2C;
sbit LSB_RWI2C = RWI2CA0 ;
sbit MSB_RWI2C = RWI2C*7 ;

signed char

NAM_DS13,THANG_DS13NGAY_DS 13, THU_DS13,GIO_DS13,
DSTAM,

PHUT_DS13,GIAY_DS 13MA_DS13,CONTROL_DS13,GIAYTAM
_DS813,

unsigned char

MADONVIS,MACHUCS,MADONVIM.MACHUCM,MADONVIH,
MACHUCH;

unsigned char

MADONV[D,MACHUCD.MADONVIMT,MACHUCMT.MADON
VIY MACHUCY;

void START_I2C()
{ SDA=1; SCL=1; SDA=0: SCL=0; SDA=1]:}
void STOP_I2C()
{ SDA=0; SCL=1; SDA =1, }
void SEND_BYTE_I2C(unsigned char SBYTE)
{ unsigned char [

RWI2C = SBYTE;

for (I=0:1<8:1++)

{ SDA =MSB_RWI2C; SCL=1; SCL = 0,
RWI2C = (RWI2C <<1);}
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SDA =1; SCL=1;
LSB_RWI2C = SDA; SCL =0;

}
void LOAD_CURRENT_TIME(Q)

{ GIAY_DS13 =  GIAY_HTAL
PHUT_DS13 =  PHUT_HTAL
GIO_DS13 =  GIO_HTAL
THU_DSI13 =  THU_HTAL
NGAY_DS13 =  NGAY_HTAL
THANG DS13 =  THANG_HTAL
NAM_DSI13 =  NAM_HTAL
CONTROL_DS13 = 0X90;

MA_DS13 = MA_DS;

}
void SETUP_NEW_TIME_DS13B07()
{ START_I2C():

SEND_BYTE_I2C(ADDR_WR_1 3B07);
SEND_BYTE_I2C(0X00):

SEND_BYTE_I2C(GIAY_DS13);
SEND BYTE_I2C(PHUT_DS13);

SEND_BYTE_I2C(GIO_DS13);
SEND_BYTE_I2C(THU_DS13):

SEND_BYTE_I2C(NGAY_DS 13);
SEND_BYTE_I2C(THANG_DSI 3

SEND BYTE_I2C(NAM_DS13);
SEND_BYTE_I2C (CONTROL_DS13);

SEND_BYTE_I2C(MA_DS13);
STOP_I2C();
j

char READ_LAST _BYTE_12C(
{ unsigned char [;
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for (I=0;1<8;I++)
{SCL = 1; RWI2C = (RWI2C <<1);  LSB_RWI2C = SDA:
SCL =0}
return(RWI2C);
}
char READ_1BYTE_I2CY()
{ unsigned char RT_RB;
RT_RB = READ_LAST__BYTE__QC();HREAD_lBYTE_IZC()l
SDA=0; SCL=1; SCL=0;
return(RT_RB);
}
char READ_BYTE_I2C()
{ unsigned char RT_RBT:
RT_RBT = READ_IBYTE_I2C 0;
SDA =1,
return (RT_RBT);}
char READ_MEM_I2C(unsi gned char ADDR)
{ unsigned char CODE_DS|3;
START_I2C(): SEND_BYTE_I2C{ADDR_WR _ 13B0O7);
SEND_BYTE_I2C(ADDR);

STOP_I2C();
START_I2C(); SEND_BYTE_I2C(ADDR_RD_13B07);

CODE_DS13 = READ_LAST_BYTE_I2C():
STOP_I2C(); return (CODE._DS13);

}
void READ_SECOND_I2C()

{ GIAY_DS13=READ_MEM_I2C(0X00):)
void READ_CODE_DS13B07()

{ MA_DSI3 = READ_MEM_I2C(0X08);)
void HTHI_CODE_DS()

{ unsigned char XY,
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X=(MA_DS13%16)+0X30; Y=(MA_DS13/16)+0X30;
COMMAND_WRITE(0xD6);
DATA_WRITE (Y); DATA_WRITE (X);}

void READ_TIME_DS13B07(bit TT_READ_DST)

{  START_I2C();
SEND_BYTE_I2C(ADDR_WR_13B07);

SEND_BYTE_I2C(0X00);
STOP_12C();

START_I2C(};
SEND_BYTE_I2C(ADDR_RD_13B07);

if(TT_READ_DST==1)

( GIAY_DS13 = READ_BYTE_I2C(:
PHUT_DS13 = READ_BYTE_I2C();
GIO_DS13 = READ_BYTE_I2C();

THU DS13 =READ_BYTE_12C();
NGAY_DS$13 = READ_BYTE_12C();
THANG_DS13= READ_BYTE_12C();
NAM_DS13 =READ_BYTE_12C();
CONTROL,_DS13= READ_BYTE_I2C();
MA _DS13 = READ_BYTE_I2CO;
}

else] GIAY DS13 = READ_BYTE_I2C();

if (GIAY _DS13==0x00)

( PHUT_DS13 = READ_BYTE_I2C0:
if (PHUT_DS13==0)

( GIO_DS13 = READ_BYTE_12C0:

if (GIO_DS13==0)

( THU_DS13 =READ BYTE_I2CO:
NGAY _DS13 = READ_BYTE_12C0:
THANG_DS13= READ_BYTE_12C();
NAM_DS13 = READ_BYTE_12C0:
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CONTROL_DS13= READ BYTE_2C(); |

MA_DS13 = READ_BYTE I2C();
1

DSTAM = READ_LAST_BYTE_I2C(}:
STOP_I12C();

i—‘"‘"

VIL. CAUHOI ON TAP - TRAC NGHIEM - BAI TAP
1. Cau héi on tap ‘
Cau 56 10-1: Hiy cho biét tén céc thanh ghi lién quan dén truyén dit lién
UART cta AT89S52.

Céu 56 10-2: Hiay cho ‘biét chirc nang cda cac bit trong thanh ghi SCON
cua vi diéu khién AT89S52.

Céu 56 10-3: Hay cho biét hoat dong truyén dir lidu mod 0 cia vi didu
khién AT89S52,

Céu 56 10-4: Hiay cho biét hoat dong truyén diy Héu mod | cla vi didu
khién AT89S52.

Céu 56 10-5: Hay cho biét tén céc thanh ghi lién quan dén truyén dit liéu
SPI ciia AT8958252.

2. Cau héi mé ring
Caus6 10-5: Hay im hiu so sénh hai vi didy khién AT89S52 va
ATR9S8252,
3. Cau héi tric nghiém
Cau 10-1:  Trong AT89S52 thi cic thanh ghi ¢6 lién quan &én truyén di liéu:
(a) THO, TLO, SBUF, SCON
(b) SCON, SBUF
(c) THO, TLO, TCON, TMOD, TH1, TL1
(d) THL. TL1, TCON, TMOD, SCON, SBUF
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Cau 10-2: Trong AT89S52 thi ¢6 bao nhiéu mod truyén diy liéu:

(a)2 (b) 3
(c) 4 (d)5
Cén 10-3: Bit lua cho mod truyén dit lidu trong AT89S52 la:
(2) M1, MO (b) SM1, SMO
(c) SM2, SM1 (d) SM2, SM1, SMO
Cau 10-4: Trong AT89S52 thi timer ndo khong thé sir dung d& tao tdc d0 baud:
(a) T1 va TO (b) T1 va T2
(c) T2 va TO (d) TO
Céau 10-5: Trong AT89S52 thi bit nao 1én 1 khi phét xong mdt ki tu:
(a) RB8 (b) TB8
() TI (d) RI
Céu 10-6: Trong AT89S52 thi bit nao lén 1 khi nhan xong mot ki fw:
(a) RB8 (b) TB8
(¢) TI (d) RI

Cau 10-7: Trong AT89S52 thi ngat truyén dit Jigu c6 sb thi t 1a:

(a) 4 5
(c)6 (d)2

Céau 10-10: Trong AT89S552 thi ngét truyén dit lidu cé vector dia chi la:
(a) 0003H (b) 0023H
(c) 000BH (d) 002BH

Cau 10-11: Trong AT89852 thi gid tri nao s& thidt lap tbc dd 4800 baud:
(a) TH1 = -3 (b) TH1 =-6
(c) TL1 =-3 (d) TL1 = -6

Céau 10-12: Trong AT89S52 thi timer ta0 t5¢ do baud hoat dong & mod:
(a) 2 (b} 3
()1 ()0
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Céu 10-13: Khi truyén dir liéu thi bit nao s& truyén di ddu tién:

(a) Bit dit 1iéu DO (b) Bit Stop
(c) D7 (d) Bit Start
Cdu 10-14: Khi truyén dix liéu thi bit ndo s& truyén sau clng:
(a) Bit dix liéu DO {b) Bit Stop
(c)D7 (d) Bit Start
Céu 10-15: Khi truyén dir liéu thi trang thai cda bit start va stop la:
(a) Ca 2 déu & muc 0 (by Ca 2 déu & muc 1
(cj Start & murc 0, stop & mtrc 1 (d) Start ¢ muc 1, stop ¢ mirc 0

4. Bai tap
Bai tdp 10-1: Mot hé théng hai vi didu khidn AT89S52: vi diéu khién A
giao tiép véi 24 led don, vi diéu khidn B giao tiép voi 24 led
don ding port0, 1, 2. Hai vi diéu khién giao tiép truyén dir
liéu noi ti€p. Hay viét chuwong trinh didu khidn 48 led sang
déan, tat dan do vi diéu khién A thuc hién, goi sang vi didu
khién B d hién thi.

Bai tdp 10-2: Mot hé théng hai vi didu khién AT89S52: vi didu khién A giao
li€p v6i ban phim ma trén 8x8, vi didu khién B giao tiép voi
hai led 7 doan anode chung port0, port1. Hai vi diéu khién giao
tiép truyén dir ligu ndi tiép. Hay viét chuong trinh didu khién

khi nhan phim nao thi hai led sang ddng mi phim dé.
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