Dé cwong bai giang — 8051 Starter Kit

Chwong I: Gi&i thiéu ho Vi diéu khién 8051

Vi diéu khién 8051 1a mét trong nhirng vi diéu khién 8 bit théng dung nhét
hién nay. Bat dau xuat hién vao nam 1980, trai qua gan 30 nam, hién da c6 téi hang
tram bién thé (derrivatives) dwoc san xuat bdi hon 20 hang khac nhau, trong d6
phai k& dén cac dai gia trong lang ban dan (Semiconductor) nhuw ATMEL, Texas
Instrument, Philips, Analog Devices... Tai Viét Nam, cac bién thé ctia hang ATMEL
la AT89C51, AT89C52, AT89S51, AT89S52... da cb thdi gian xuét hién trén thj
tredng kha 1au va cé thé néi 1a dwoc st dung rong rai nhat trong céc loai vi diéu
khién 8 bit. Chwong nay sé tap trung mé ta twong ddi chi tiét cau trdc bén trong cla
cac bién thé noi trén (tam goi chung 1a AT89) ciia hang ATMEL.

C4u tric ctia AT89 & dang so db khbi téng quat

CPU
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B nhé B nhé Vao/ra Vao/ra Ngat Bo dinh
chwong di liéu song noi tiep thoi / bd
trinh song dém
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CAu trac bus
Bus dia chi ctia ho vi diéu khién 8051 gébm 16 dwdng tin hiéu (thwong goi 1a bus dia
chi 16 bit). V&i sb lwong bit dia chi nhw trén, khéng gian nhé cla chip dwoc mé rong
t6i da la 2'® = 65536 dia chi, twong dwong 64K.

Bus di¥ liéu cta ho vi diéu khién 8051 gém 8 duong tin hiéu (thwong goi la bus do
liéu 8 bit), o la ly do tai sao n6i 8051 la ho vi dieu khién 8 bit. V&i d6 rong cua bus
di liéu nhw vay, cac chip ho 8051 cé thé xtr ly cac toan hang 8 bit trong mét chu ky
lénh.

CPU (Central Processing Unit)

CPU la don vi xt ly trung tam, d6 1a bd ndo cua toan bd hé théng vi dién tir
dwoc tich hop trén chip vi diéu khién. CPU cé c4u tao chinh gbm mét don vi x( ly
sb hoc va 16gic ALU (Arithmethic Logic Unit) - noi thwe hién tat ca cac phép toan sbé
hoc va phép I6gic cho qua trinh x( ly.

B6 nh& chwong trinh (Program Memory)

Khéng gian bd nhé chuwong trinh ctia AT89 la 64K byte, tuy nhién hau hét cac
vi diéu khién AT89 trén thi trwdng chi tich hop sén trén chip mét lwong bd nhé
chwong trinh nhat dinh va chiém dai dia chi tir 0000h tr& di trong khéng gian bd nhé
chwong trinh.

AT89C51/AT89S51 c6 4K byte bd nh¢ chwong trinh loai Flash tich hop san
bén trong chip. Day 1a bd nhé cho phép ghi/xéa nhiéu lan bang dién, chinh vi thé
cho phép nguoi st dung thay ddi chwong trinh nhiéu 1an. Sé 1an ghi/xéa duoc
thwong I1&n t¢i hang van lan.

AT89C52/AT89S52 cb 8K byte bd nhé chwong trinh cung loai.

B6 nhé chuwong trinh cia cac chip ho 8051 cé thé thudc mét trong cac loai:
ROM, EPROM, Flash, hoac khéng c6 bd nhé chwong trinh bén trong chip. Tén cua
tirng chip thé hién chinh loai bdé nhé chwong trinh ma ndé mang bén trong, cu thé 1a
vai vi du sau:

STT Tén chip ROM EPROM Flash
1 8051 4 Kbyte X X
2 8052 8 Kbyte X X
3 8031 X X X
4 8032 X X X
5 87C51 X 4 Kbyte X
6 87C52 X 8 Kbyte X
7 | AT89C51 / AT89S51 X X 4 Kbyte
8 AT89C52 / AT89S52 X X 8 Kbyte
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B6 nh& chwong trinh dung dé chra mé clia chwong trinh nap vao chip. Méi
lénh dwoc ma hoa béi 1 hay vai byte, dung lwong cua bdé nhé chwong trinh phan
anh sb lwong lénh ma bdé nhé cé thé chira dwoc. Dia chi dau tién cha bd nhé
chwong trinh (0x0000) chinh 1a dia chi Reset cia 8051. Ngay sau khi reset (do tat
bat nguén, do mdc dién &p tai chan RESET bj kéo 1&n 5V...), CPU s& nhay dén thyc
hién 1énh dat tai dia chi nay trwdc tién, ludn lubn la nhw vay. Phan con tréng trong
khong gian chwong trinh khéng dung dé lam gi cd. Néu mudn mé& réng bd nhd
chwong trinh, ta phai dung bd nh& chwong trinh bén ngoai ¢é dung lwong nhw y
mubn. Tuy nhién khi dung bd nhé chwong trinh ngoai, bd nhé chwong trinh onchip
khéng dung dwoc nira, bd nhé chwong trinh ngoai sé chiém dai dia chi ngay tir dia
chi 0x0000.

Hinh anh minh hoa bé nh& chwong trinh
OxOFFF

Than chwong
trinh (chwong
trinh chinh,
chwong trinh
con, chwong
trinh x& ly ngat,
bang cac hang
sb ...)
0x0030

Vector ngat thiy

Vector ngét thiy 0x0003

dia chi reset 0x0000

B6 nhé dir liéu (Data Memory)

Vi diéu khién ho 8051 c6 khdng gian bd nhé div liéu 1a 64K dia chi, do ciing 1a
dung lveng bd nhé div liéu Ién nhat ma médi chip thudc ho nay cé thé c6 duwoc (néu
phdi ghép mét cach chinh téc, st dung cac dwong tin hiéu cda bus dia chi va di
liéu). Bd6 nhé dir liéu cha céac chip ho 8051 cé thé thudc mét hay hai loai: SRAM
hoac EEPROM. B6 nh& dir liéu SRAM dwoc tich hgp bén trong moi chip thuéc ho vi
diéu khién nay, c6 dung lwong khac nhau tly loai chip, nhung thuong chi khoang
vai tram byte. Day chinh la noi chira cac bién trung gian trong qua trinh hoat dong
cta chip. khi mat dién, do ban chat cia SRAM ma gia tri ciia cac bién nay ciing bi
méat theo. Khi c6 dién tré lai, ndi dung cta cac 6 nhé chira cac bién nay ciing 1a bat
ky, khdng thé xac dinh trwdc. Bén canh bd nhé loai SRAM, moét sé chip thudc ho
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8051 con co6 thém bo nhé di lieu loai EEPROM véi dung lwong ti da vai Kbyte tay
ting loai chip cu thé. Dwéi day 1a mét vai vi du vé bd nhé chwong trinh ctia moét sé
loai chip théng dung thuéc ho 8051.

STT Tén chip B6 nhé SRAM | B6 nhé EEPROM
1 | AT89C51 128 byte 0
2 | AT89C52 256 byte 0
3 | AT89C2051 128 byte 0
4 | AT89S51 128 byte 0
5 | AT89S52 256 byte 0
6 | AT89S8252 256 byte 2048 byte

Téng quéat vé bd nhé cha 8051, ta c6 thé thay méi chip 8051 gdm cd nhirng
bd nhé sau:

A

Phan khéng gian Phan khéng gian
64 dia chi cho b6 nh& dia chi cho b6 nh&
Kbyte chwong trinh con di liéu (hoan toan
trong, bang 64 trong rong 64K
Kbyte trir di lwong byte, danh cho bd
bd nhé onchip nhé dir liéu ghép
thém bén ngoai

néu co)

B& nho chwong
trinh onchip B6 nhé SRAM
v \ LA

e

Péi v&i céac chip c6 bd nhd SRAM 128 byte thi dia chi ctia cac byte SRAM
nay dwoc danh sb tir 00h dén 7Fh. Déi véi cac chip c6 bd nhé SRAM 256 byte thi
dia chi ctia cac byte SRAM duwoc danh sb tir 00h dén FFh. O ca hai loai chip, SRAM
c6 dia chi tir 00h dén 7Fh dwoc goi 1a vung RAM thap, phan c6 dia chi tir 80h dén
FFh (néu cé) duoc goi la viang RAM cao.

Bén canh cac bd nhé, bén trong moi chip 8051 con cé moét tap hop cac thanh
ghi chrc nang dac biét (SFR — Special Function Register). Cac thanh ghi nay lién
quan dén hoat déng clia cac ngoai vi onchip (cac cdng vao ra, timer, ngat ...). Dia
chi cda chung trung v&i dai dia chi cia vung SRAM cao, tic la ciing cé dia chi tw
80h dén FFh.

Dung lwvong
tuy loai chip
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Vung RAM cao, vl

c6 dia chi ttr 80h
dén FFh \ Vung SFR, ciing
c6 dia chi ttr 80h
dén FFh

Ving RAM thap
co dia,chi ttr 00h
den 7Fh

Vay khi truy cap vao mét dia chi thudc dai tr 00h dén 7Fh thi sé truy cap dén
6 nhé thuéc vung RAM thap Tuy nhién khi truy cap dén mot dia chi x thudc dai tir
80h dén FFh thi xay ra van dé can giai quyet sé truy cap dén thanh ghi SFR ¢ dia
chi x hay truy cap dén 6 nhé & dia chi x ciia ving RAM cao? Nha san xuét quy dinh
rang, trong trwong hop nay, néu kiéu truy cap st dung ché do dia chi truc tiép thi sé
truy cap vao vung SFR, nguwoc lai néu kiéu truy cap st dung ché dé dia chi gian tiép
thi sé truy cap vao vung RAM cao.

B6 nh& dir liéu RAM onchip thuwérng dung dé chiva cac bién tam thoi trong
qua trinh vi diéu khién hoat déng, do ciing la noi danh cho ngan xép hoat déng.
Khéng gian di¥ liéu 64Kbyte dwoc dé tréng hoan toan va chi dung dwoc khi ghép ndi
v&i bd nhé dir liéu bén ngoai. Khi ghép nbi thém bd nhé dir liéu bén ngoai, dung
lwong clia cac bd nhé nay sé chiém dan cac vi tri trong khdng gian, tuy nhién khéng
hé anh hwéng dén 128byte RAM onchip.

Ngan xép trong 8051 lién quan dén mot thanh ghi tén 1a con tré ngdn xép SP
(Stack Pointer). Thanh ghi nay ludn trd vao dinh cta ngdn xép, t&rc 1a nd chia dia
chi cha vi tri ngay sét vi tri c6 thé lwu dia chi/di liéu tiép theo vao. Khi cat 1 byte dia
chi/d@ liéu vao ngan xép, SP tw dong tang 1én 1 don vi sau d6 méi cat dia chi/diy
liéu vao 6 nh& co6 dia chi bang v&i gia tri ctia SP sau khi da tang. Khi lay 1 byte dia
chi/d@ liéu ra khdi ngan xép, gia tri sé dwoc lay ra sau d6 SP méi tw dong trir di 1
don vi. Gia tri sau khi reset ctia SP 14 0x07, do d6 quy dinh ngan xép sé cét di liéu
tr dia chi 0x08 tr& di. Tuy nhién do dac tinh hoat déng banh trwéng theo chiéu téng
dia chi ma ngan xép thwdng dwoc bd tri 1én ving trén cung ctia bd nhéd RAM onchip
dé tranh tranh chép v&i cac bién lwu trong RAM.
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Hinh anh minh hoa bé nheé dir liéu

i 8052¢cO
OX7F % thém vang |
. \ RAMcao ! o )
Vgng RAM | (dia chi Day la vung cac
th,wo’ng (kh(?ng L clngtor ! :[hanhvghl_ghu’c
danh dia chi bit | 0x80 dén /v nang d’_ac biét S_FR
dwoc) | OxFF) / (Spe_C|aI FUE‘](ZtIOI;]
0x30 nhung Reglster} cé & ca
i truy nhap i 8051 va 8952.
VingRAM 16 | Ox2F '\ phaitheo | Truynhap
byte co thé danh | ché do dia ! (ghi/doc) ving nay
dia chi bit tr . chigian | 1a truy nhap vao
0x00 dén OX7F | oOx20 | tiépdé | cac dia chi tir 0x80
. . ' phan biét | den OxFF nhung
4 bg_ngvthanh, ghi Ox1F | V&iving | phal thfao che.‘do
moi bang c6 8 SFR dia chi triec tiép
thanh ghi RO..7 0x00 o .




Dé cwong bai giang — 8051 Starter Kit

Ban doé cac thanh ghi chirc niang dic biét SFR

Table 5-1. ATassSs2 SFR Map and Reset Values

OFEH OFFH
OFOH 8 OFTH
00000000
DEBH DEFH
ACC
OEOH | oo DETH
ODBH ODFH
PEW
ODOH | oooonono OD7H
ocaH | T2CON T2MOD RACAPZL RGAPZH TL2 TH2 OCFH
00000000 | MXNCOOKKOO | 00000000 00000000 | 00000000 | 0OO0OODO
0COH OCTH
0BEH v OBFH
XX000000
P3
OBOH 1 44444414 OBTH
DABH = DAFH
0X000000
P2 AUXRA WDTRST
OADH 1 44444444 HHO0OX0 X000 QATH
SCON SBUF
%8H | oooooooo | 300000B0C 9FH
P1
BOH L 44444444 97H
spy | TGON TMOD TLO TLY THo TH AUXRA aFH
00000000 | 00OC0000 00000000 00000000 | 0OODOODO | 0000000 |  XXXOOXXD
B0H PO sP DFOL DPOH DP1L DP1H PCON | oo,
111114111 | 00000111 00000000 00000000 | 00000000 |  0OO0OODO 0X0CK0000
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Céng vao ra song song (I/0 Port)

8051 c6 4 codng vao ra song song, ¢4 tén lan Iwot 1a PO, P1, P2 va P3. Tat ca
cac cdng nay déu la cong vao ra hai chiéu 8bit. Cac bit ciia méi cdng la mét chan
trén chip, nhw vay méi cong se c6 8 chan tren chip.

Hwéng div liéu (dung céng d6 lam cbng ra hay cbng vao) la déc lap gitra cac
cong va glua cac chan (cac bit) trong cung mét céng. Vi du, ta cé thé dlnh nghia
cbng PO 14 cdng ra, P1 1a cdng vao hodc ngwoc lai mét cach tly y, véi ca 2 cbng P2
va P3 con lai cung vay. Trong cung mét cdng PO, ta ciing c6 thé dinh nghia chan
P0.0 la céng vao, P0.1 lai 1a cong ra tuy y.

Lién quan dén méi cdng vao/ra song song cua 8051 ch| c6é mot thanh ghi
SFR ( thanh ghi chirc ndng dac biét) ¢ tén trung vai tén cta céng. Ta c6 céc thanh
ghi PO duing cho céng PO, thanh ghi P1 dung cho céng P1 ... Day la cac thanh ghi
danh dia chi dén tirng bit (bit addressable), do d6 ta cé thé dung cac Iénh tac dong
bit d6i v&i cac bit clia cac thanh ghi nay. Méi thanh ghi nay gém 8 bit twong &ng véi
cac chan (bit) ctia cbng d6. Khi mét chan (bit) cdng nao dé duoc dung lam cbng vao
thi trvéc do bit two’ng ng trong thanh ghi SFR phai dwoc dat & maéc 1. Néu mot
chan (bit) cébng nao dé dwoc dung lam cbng ra thi gia tri cta bit twong trng trong
thanh ghi SFR sé la gia tri 16gic mubn dwa ra chan céng d6. Néu muébn dwa ra mac
l6gic cao (dién ap gan 5V), bit twong trng trong thanh ghi phai duwoc dat bang 1,
hién nhién néu mudn dwa ra mirc 16gic thap (dlen ap gan 0V) thi bit twong wng trong
thanh ghi phai dwoc dat bang 0. Nhw d& ndi & trén, céc bit trong thanh ghi Cong co
thé dwoc dat bang 1/0 ma khéng lam anh huéng dén cac bit con lai trong cong doé
bang cach dung cac lénh setb (dat 1én 1) hay clr (dat vé 0).

Sau khi dat mét chan céng lam cong vao, ta c6 thé dung cac lénh kiém tra bit
dé doc vao va kiém tra cac murc 16gic cia mach ngoai dang &p vao 1a mic 0 hay
murc 1. C4c Iénh nay la jb (nhay néu bit bang 1), jnb (nhay néu bit bang 0).

Mb&i céng cb cAu tric gbm mét latch (chinh 1a cac bit cda thanh ghi cbng),
mach lai dau ra (output driver) va mach dém dau vao (input buffer).

Ngoai chirc nang vao/ra thong thwong, mot sb cong con dwoc tich hop thém
chirc nang cta mot so ngoai vi khac. Xem bang liét ké sau:

Port Pin Alternate Function
MpP10 T2 (Timer/Counter 2 external input) (If Timer 2 available)
TP T2EX (Timer/Counter 2 capturefreload trigger) (If Timer 2 available)
P3.0 RXD (serial input port)
P31 TXD (serial output part)
P3.2 INTO {extemnal interrupt)
P33 INTT {extemal intermupt)
P34 TO {Timer/Counter 0 extemal input)
P35 T1 {Timer/Counter 1 extemal input)
P36 WR (external Data memory write sfrobe)
P37 RD (external Data memory read strobe)

Céc chan cbéng P1.0 va P1.1 duoec tich hop véi cac tin hiéu cua timer2 trong
trvdng hop chip la 8052.

Khi dung v&i cac chirc ndng cha cac ngoai vi, chan cbng twong (ng phai
dwoc dat 1en 1. Néu khéng cdc tin hiéu sé luén bi ghim & mdc 0.
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So dd ctia mach ctia mét chan cong:

Ver
A
CONTROL van
Paad
Lzach E E:trﬁd
R ot
INT. BUS RG] INT. 8US o —
— % — ]
Wrie LATCH MU Yyrite LATCH s Iﬁ
To ——l— 5 ] To fe3 o 1
[:] l
Aaad READ
Pin PIN
A) PORT 0 BIT
® (B} PORT 1 BIT
A!.hmale
1y
Funﬁﬁn
oo il "bc
ADDR Lateh
Inler nal
A e
INTBUS

White:
To
Lakch

REA|
PN nll'ur;nutm
Furelan

(C) PORT 2 BIT (D) POAT 3 BIT

Céng PO khdéng c6 dién trd treo cao (pullup resistor) bén trong, mach lai tao
murc cao chi ¢ khi st dung céng nay véi tinh nang 1a bus dén kénh dia chi/di liéu.
Nhw vay véi chirc nang ra théng thwong, PO 1a cbng ra open drain, v&i chirc nang
vao, PO 1a cbng vao cao tré (high impedance). Néu muén st dung céng PO lam
cbng vao/ra thong thwong, ta phai thém dién trd pullup bén ngoai. Gia tri dién tré
pullup bén ngoai thuweng tir 4K7 dén 10K.

Céc cdng P1, P2 va P3 déu cé dién tré pullup bén trong, do d6 cé thé dung
v&i chirc nang céng vao/ra théng thuwéng ma khéng can c6 thém dién tré pullup bén
ngoai. Thuc chat, dién tré pullup bén trong 1a cac FET, khéng phai dién tré tuyén
tinh théng thwdng, tuy vay nhwng kha nang phun dong ra ctia mach |4i khi dau ra &
mic cao (hodc khi la dau vao) rat nhd, chi khoang 100 micro Ampe. Trong
datasheet ctia AT89S5x (mét trong nhirng bién thé ctia ho 8051 do Atmel san xuat)
c6 théng ké sb liéu nhw sau:

Symbol Parameter Condition Min Max Units
y!
lon = -60 PA, Voo =5V £ 10% 2.4 W
Output High Voltage B
Von (Ports 1,2,3, ALE, PSEN) lon = -25 PA 0.75 Vee v
lop = -10 pA 0.9 Ve v
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Theo d6, néu ta thiét ké dé cac cdng phai cung cap cho tai & dau ra mac cao
mot lwong dong dién loy = 60 micro Ampe thi mre dién 4p & dau ra Vou sé bi kéo
sut xudng, chi cé thé dam bao tw 2.4V tr& 18n bdi nha san xuét, khéng thé cao sat
v&i 5V nhw ly thuyét.

Trong khi d6, kha nang nuét dong ctia mach lai khi dau ra & mirc thap lai cao
hon rat nhiéu, c6 thé dat tor vai dén hang chuc mili Ampe.

Symbol Parameter Condition Min Max Units

VoL Output Low Voltage!" (Ports 1,2,3) lop =1.6 mA 0.45 v
Output Low Voltage(’) .

Vou {Port 0, ALE, PSEN) o =3.2mA 0.45 v

Nhw vay, khi thiét ké voi cac phan tlr bén ngoai, ta nén dé y dén dac tinh
vao/ra cta cac chan céng. Vi du khi dung d& ghép ndi véi LED don hoac LED 7
thanh, ta nén thiét ké chan céng nuét dong tr LED dé 1am LED sang (cdng nbi voi
Cathode cuia LED), khéng nén thiét k& chan céng phun dong cho LED dé lam LED
sang (céng ndi véi Anode clia LED).

Céng vao ra néi tiép (Serial Port)

Cbng nbi tlep trong 8051 chi yéu dwoc dung trong cac trng dung c6 yeu cau
truyen thdng v&i may tinh, hodc véi mot vi diéu khién khéc. Lién quan dén cbng néi
tiép cht yéu c6 2 thanh ghi: SCON va SBUF. Ngoai ra, mét thanh ghi khac la thanh
ghi PCON (khong danh dia chi bit) c6 bit 7 tén la SMOD quy dinh tbc dé truyén cda
cbng ndi tiép c6 gap doi lén (SMOD = 1) hay khong (SMOD = 0).

D lieu dwoc truyén nhan ndi tiép théng qua hai chan céng P3.0(RxD) v
P3.1(TxD).

Thanh ghi SBUF Ia thanh ghi 8bit chra di¥ liéu truyén hodc nhan. Vé thuc
chét c6 hai thanh ghi di¥ liéu khac nhau, mét danh dé chira div liéu truyén di, mot dé
chva di¥ li& nhan dwoc. Ca hai thanh ghi nay déu c6 chung mét tén 1a SBUF, tuy
nhién CPU hoan toan phan biét dwoc mét cach dé dang. Khi ta muén truyén div liéu
di, ta phai ghi vao thanh ghi SBUF (vi du viét Iénh mov SBUF,a), con khi muén doc
kiém tra di¥ li&u nhan vé ta phai doc thanh ghi SBUF (vi du viét Iénh mov a,SBUF).
CPU sé can ct vao viéc thanh ghi SBUF nam & vj tri toan hang dich (toan hang bén
trai) hay toan hang ngudn (toan hang bén phai) dé quyét dinh sé truy nhap (doc/ghl)
thanh ghi SBUF nao. Nguai 1ap trinh khong can phai quan tam xa ly van dé nay.
Thanh ghi quy dinh ché do hoat dong va diéu khién cdng néi tiép la thanh ghi SCON
(danh dia chi bit).

[ SM0 | SMi | SM2 | REN | TB8 | RB8 | Tl | RI

Bit SM0, SM1, SM2 quy dinh ché dd hoat déng cta cdng ndi tiép. Thong thuwdng dé
truyén thdng gitra 2 vi diéu khién hodc gitra 1 vi diéu khién va 1 may tinh, gia tri cia
bit SM2 dwoc dat bang 0. Khi truyén thoéng theo kiéu mang da vi xi ly
(multiprocessor communication), SM2 dwoc dat bang 1. Hai bit SM0O va SM1 thuc
sw 1a céc bit quy dinh ché dd hoat dong cia cdng ndi tiép, ching tao ra 4 t6 hop
(00,01,10 va 11) tng v&i 4 ché dd hoat dong mé ta trong bang sau.

10
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SMO SM1 Ché dd Khung dir liéu Baud rate
0 0 0 - Pong bo 8 bit SBUF Fosc/12
0 1 1 - Di bd 8 bit SBUF Thay d6i dwoc
1 0 2 -Dibd 8bit SBUF + RB8/TB8 | Fosc/32 hoac Fosc/64
1 1 3 - Dibd 8bit SBUF + RB8/TB8 | Thay dbi duwoc

Ché db 0:1a ché do truyén ddng bd duy nhat. Chan RxD sé 14 tin hiéu truyén/nhan
dir liéu, chan TxD 1a tin hiéu xung nhip. Bit LSB (bit 0) cGa di¥ liéu dwoc truyén di
trwde tién. Toc do truyén cb dinh va bang 1/12 gia tri thach anh.

Ché d6 1:1a ché dd truyén di bo 8 bit. DI liéu 8 bit dwoc dong khung bédi mét bit
Start (= 0) & d4u va mét bit Stop (=1) & cudi trwde khi dwoc truyén di. Téc do truyén
thay déi dwoc theo y ngudi 1ap trinh.

Ché do 2:1a ché d6 truyén di bo 9 bit. D liéu 9 bit dwoc ghép thanh bai 8bit trong
thanh ghi SBUF va bit RB8 (trwérng hop nhan vé) hoac TB8 (trwong hop truyen di)
trong thanh ghi SCON. Ngoai ra cac bit Start va Stop van dwoc gan binh & dau va
cudi khung truyén. Trong ché do nay, téc dd truyén chi cé thé chon dwoc & 1 trong 2
murc: 1/32 hoac 1/64 gia tri ctia thach anh (tuy thudc vao gia tri cta bit SMOD trong
thanh ghi PCON da ndéi & trén).

Ché d6 3: cling 1a ché do truyén di bd 9 bit, khac v&i ché dé 2 & chd tbe do truyén co
thé thay déi dwoc theo y nguwdi lap trinh nhw trong ché d6 1.

Bit REN trong thanh ghi SCON la bit cho phép nhan di¥ liéu. D liéu chi dwoc nhan
qua cong nai tiép khi bit nay = 1.

Bit TB8 Ia bit di¥ liéu thir 9 trong trwdng hop truyén di 9 bit (8 bit kia trong thanh ghi
SBUF).

Bit RB8 14 bit di¥ liéu thir 9 trong trwdng hop nhan vé 9 bit (8 bit kia trong thanh ghi
SBUF).

Bit Tl 14 c& ngét truyén, bao hiéu viéc truyén 1 khung dir liéu da hoan tat.
Bit Rl 14 c& ngat nhan, bao hiéu viéc nhan 1 khung di liéu d& hoan tat.

Dé tao ra téc do truyén (Baud rate) ctia cdng ndi tiép trong 8051, phai dung
dén timer1 & ché dd Auto Reload 8bit. Gia tri nap lai chra trong thanh ghi TH1 dwoc
tinh toan theo céng thirc sau (phu thudc vao Baud rate mong muén va gia tri cia
thach anh).

Modes 1,3 2SMOD  Oscillator Frequency
Baud Rate = bt
32 12x (256 ~ (TH1)]

Tom lai dé st dung cong ndi tiép clia 8051, hay thuc hién cac bwdc sau:
- Chon ché d6 cho cbng nbi tiép (ddng bd/di bd, 8bit/9bit...), tr d6 chon duoc
gia tri cho cac bit trong thanh ghi SCON. Lwu y xda cac bit Tl va RI.
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Chon téc d6 truyén mong mudn, tlr d6 tinh ra gia tri cta thanh ghi TH1. Cho
timer1 chay & ché dd Auto Reload 8bit (khong dung ngat tran timer1).

Bat mirc wu tién ngat va cho phép ngat cong noi tiép néu mudn.

Bat dau qua trinh truyén div liéu bang mét Iénh ghi di¥ liéu mudn truyén vao
thanh ghi SBUF. Qua4 trinh truyén két thuc thi c& Tl sé tw dong dat 1én 1.

Khi mét khung div liéu da dwoc nhan day da, co RI sé tw dong dat 1én 1 va
ngwdi 1ap trinh lGc ndy cé thé dung 1énh doc thanh ghi SBUF dé lay di liéu
nhan duwoc ra xt ly.

Ngat (Interrupt)
8051 chi c6 mét sb lwong kha it cac ngudn ngét (interrupt source) hodc co
thé goi 1a cac nguyén nhan ngat. Méi ngat c6 mét vector ngat riéng, dé la mét dia chi
cb dinh ndm trong bd nhé& chwong trinh, khi ngat xay ra, CPU sé tw dong nhdy dén
thure hién I8nh ndm tai dia chi ndy. Bang tom tat cac ngat trong 8051 nhw sau:

STT Tén ngat M6 ta Co» | Thanh ghi | Vector ngat
ngiat | chwaco

1 | INTO Ngat ngoai 0 khi c6 tin | IEO TCON 0x0003
hiéu tich cwc theo kiéu
da chon & chan P3.2

2 | TimerO Ngat tran timer0 khi| TFO TCON 0x000B
gia tri timer0 tran tw
gi4 tri max vé gia tri
min

3| INTH Ngat ngoai 1 khi co tin | IE1 TCON 0x0013
hiéu tich cwe theo kiéu
da chon & chan P3.3

4 | Timer1 Ngat tran timeri khi| TF1 TCON 0x001B
gia tri timer1 tran tw
gi4 tri max vé gia tri
min

5 | Serial Port Ngét cong ndi tiép khi | TI, Rl | SCON 0x0023

vi diéu khién nhan
hoac truyen xong mot
byte bang cbéng ndi
tiép

V&i 8052, ngoai cac ngat trén con cé thém ngét cta timer2 (do vi diéu khién
nay c6 thém timer2 trong s cac ngoai vi onchip).
Mbi ngat dwoc danh cho mét vector ngat kéo dai 8byte. V& mat ly thuyét, néu
chwong trinh d0 ngan, ma tao ra chira du trong 8 byte, ngwdi 1ap trinh hoan toan co6
thé dat phan chwong trinh x&r ly ngat ngay tai vector ngat. Tuy nhién trong hau hét
cac trwong hop, chuwong trinh x& ly ngat ¢é dung lwong ma tao ra I&én hon 8byte
nén tai vector ngat, ta chi d&t Iénh nhay t&i chwong trinh x&r ly ngét ndm & ving nhé
khac. Néu khéng lam vay, ma chwong trinh x& ly ngat nay sé lan sang, d& vao
vector ngat ké can.
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Lién quan dén ngéat cha yéu cé hai thanh ghi la thanh ghi IE va thanh ghi IP.
Tabla 13-1. Interrupt Enabla (IE) Register

{MSB) {LSB)
|EA |- |E'rz |Es |ET1 |Ex1 |E1'a |Exu |
Enabie Bit = 1 anables the interrupt.

Enable Bit = 0 disables the interrupt.

Symbol Position Function
EA E7 Disables all interrupts. If EA = 0, no interrupt is acknowledged. If EA = 1, each
! intarrupt source is individually enabled or dizabled by setting or clearing its enable bit.
- IE& Reserved.
ETz IE.5 Timer 2 interrupt enable bit.
ES IE.4 Serial Port interrupt enable bit.
ET1 IE3 Timer 1 interrupt enable bit.
EX1 IE2 External interrupt 1 enable bit.
ETO IEA Timer O interrupt enable bit.
EX0 IE.O External interrupt © enable bit.

User software should never write 1s to reserved bits, because they may be used in future AT88 producis.

DPé cho phép mét ngét, bit twong rng v&i ngat d6 va bit EA phai dwoc dat
bang 1. Thanh ghi IE 1a thanh ghi danh dia chi bit, do d6 c6 thé dung cac lénh tac
dong bit dé tac déng riéng ré 1&n tivng bit ma khéng lam anh huéng dén gia tri cac
bit khac. C& ngat hoat dong doc lap véi viéc cho phép ngét, diéu d6 cé nghia la co
ngat sé tw dong dat 1én bang 1 khi co sw kién gay ngat xay ra, bat ké sy kién d6 co
dwoc cho phep ngéat hay khéng. Do vay, trwéc khi cho phép mot ngat ta nén xba co
cta ngat d6 dé& dam bao sau khi cho phép, cac sy kién gay ngat trong qua khi
khong thé gay ngat niva. Vi du trwéc khi cho phép ngat timer0 ma timer 0 da chay
va tran (du 1a tran mot hay nhiéu Ian) thi c& TFO sé bang 1, néu sau dé ta cho phép
ngéat timer0 thi s& gay ra ngat ngay do c& tran dang bang 1 (sw kién tran gay ngéat
trong trwdng hop ndy 14 tran trong qua khir, khdng phai sy kién ta quan tam dén). Vi
vay hay x6a c& TFO truwée khi cho phép ngat tran timerO.

Ngoai trir c& cta cta ngét ndi tiép (va cd cua ngét timer2 trong 8052), cac co
ngat khac déu tw dong dwoc xéa khi CPU thuwe hién chwong trinh phuc vu ngét. Ly
do 1a ngét cbng nbi tiép (va ngét timer2 trong 8052) dwoc gay ra bdi 2 nguyén nhan
(c6 2 c& cho moi ngét) khi xay ra ngat, nguoi lap trinh can phai kiém tra xem co&
nao dwoc dat bang 1 dé phan biét nguyén nhan gay ra ngét do 1a nguyén nhan nao
dé xr ly thich hop. Vi du ngat cdng ndi tiép 1a ngdt dwoc gay ra bdi 1 trong 2
nguyén nhan: vi diéu khién nhan xong hoac truyén xong mét byte di liéu qua cbng
noi tiép. Xay ra sw kién nao thi co ngat twong (ng sé tw dong dwoc dat 1én bang 1,
néu nhan xong thi c& RI bang 1, néu truyen xong thi co TI bang 1. Trong chuo’ng
trinh xt ly ngét, ngui lap trinh pha| kiém tra c& Tl hay c& Rl bang 1 dé quyét dinh
xt ly ngat truyén hay x& ly ngat nhan. Sau khi kiém tra, nguoi 1ap trinh phai viét
lénh xéa c& dd vi viéc nay khéng dwoc CPU thuwe hién tw dong nhw cac c& ngat
khac.
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N6i dén ngat khong thé khdng noéi dén mic wu tién cda ngét. Méc wu tién
cla ngat & day cé thé dwoc hiéu 1a sw phan bac, quyét dinh x& ly ngat nao khi hai
hay nhiéu ngat xay ra. C6 2 co ché phan bac wu tién. Thir nhat 14 co ché phan bac
danh cho cac ngat xay ra déng thi, hai ngat A va B xay ra cung mét thei diém nhin
tr phia vi diéu khién. Thé hai 14 co ché phan bac danh cho céc ngat xay ra xen ké
nhau, trong khi dang xt ly ngat A thi ngat B xay ra, vay thi trong tirng trwdng hop,
CPU sé xr ly ra sao? Hay xem dwéi day.

V&i trudng hop cac ngat xay ra déng thdi, CPU sé& xem xét mirc wu tién cla
cac ngat do, tr d6 quyét dinh xt ly ngat cé6 mirc wu tién cao hon truéc. Mirc wu tién
trong trwdng hop nay 1a mire wu tién cirng (dwoc quy dinh bédi nha san xuat, béi ciu
tric s&n cé cha 8051 va ngudi lap trinh khéng thé thay déi dworc).

Table 2-27. Interrupt Priority Level
Source Priority Within Level
IEQ (highest)
TFO
IE1
TF1
RI+TI
TF2 + EXF2 (lowest)

= I I I VS B S B

Nhin vao bang trén ta thay ngat INTO la ngt c6 mirc wu tién cao nhéat va ngét
timer2 14 ngét c6 mic wu tién thp nhét trong sé cac ngat. Nhw vay néu ngét ngoai
1 va ngét timer0 cung xay ra mét lic, ngat timer0 sé& dwoc CPU xw ly trwde, sau d6
m&i x& ly ngat ngoai 1.

V&i trudng hop xay ra ngét xen k&, khi CPU dang xt ly ngat A ma ngat B xay
ra, CPU sé& giai quyét theo 2 huwdng: tiép tuc x&r ly ngat A néu mrc wu tién cda ngat
B khéng cao hon mirc wu tién ctia ngat A, hoac sé dirng viéc x&r ly ngat A lai,
chuyén sang x& ly ngat B néu méc wu tién cta ngat B cao hon mdc wu tién cla
ngét A. Mrc wu tién cho céc ngat trong trwong hop nay khdng phai 1a mic wu tién
ctrng do nha san xuét quy dinh (ttrc 1a khéng cén clr vao bang trén) ma la do nguoi
lap trinh d&t. Lap trinh vién cé thé dung thanh ghi IP dé& quy dinh mirc wu tién cho
cac ngat & mot trong hai mirc: mirc cao va mirc thap. D& dat mae wu tién cta mot
ngét (trong trwdrng hop xay ra xen k&) & mirc cao, ta dat bit twong &ng véi ngat dé
trong thanh ghi IP bang 1, mc thap tng véi gia tri bit = 0.

Thanh ghi IP (Interrupt Priority)

- |- 1 P2 | PS [ PT1 | PX1 | PTO | PX0

Cac bit trong thanh ghi IP twong (rng v&i cac ngét dang nhw trong thanh ghi
IE (bit PX0 danh cho ngat ngoai 0, bit PTO danh cho ngat timer 0...)
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Mot diéu d& nhan ra la néu mét ngat dwoc dat mirc wu tién cao (bit twong
&ng trong thanh ghi IP bang 1) thi s& chdng c6 ngét nao co thé xen vao qué trinh xd
ly né dwoc niva.

N6i vé mirc wu tién ngat, co thé dung moét vi du téng quat sau, gid st hai ngét
timer0 va ngét céng ndi tiép cung dwoc cho phép (cac bit twong (rng va bit EA trong
thanh ghi IE dwoc dat béng 1), bit PTO = 0, bit PS = 1 thi:

- Néu hai ngat cung xay ra, ngét timer0 sé thang thé va duoc phuc vu trede.

- Néu ngat cbng ndi tiép xay ra truéc va dang duoc xr ly thi ngét tlmerO neu
c6 xay ra cling khong thé chen vao, lam dirng qua trinh x& ly ngat cdng ndi
tiép dwgc.

- Néu ngét timer0 xay ra trwéc va dang duoc Xt ly ma ngat cbng ndi tiép xay
ra thi CPU sé pha| dirng viéc xwr ly ngat timer0 lai, chuyén sang x& ly ngat
cbng ndi tiép, xr ly xong m&i quay lai x ly tiép ngat timer0.

Nhw da noi & trén, 8051 ¢ 2 ngat ngoai 1a INTO va INTH. Ngét ‘ngoai dwoc
hiéu la ngat dwoc gay ra b&i sy kién mere 16gic 0 (mire dién ap thap gan 0V) hoac
swdn xudng (sw chuyen mtrc dién ap tir mirc cao ve murc thap) xay ra & chan ngat
twong &ng (P3.2 v&i ngét ngoai 0 va P3.3 v&i ngat ngoai 1). Viéc lwa chon kiéu ngat
duwoc thwe hién bang céc bit IT (Interrupt Type) nam trong thanh ghi TCON. Day 1a
thanh ghi diéu khién timer nhwng 4 bit LSB (bit0..3) dwoc dung cho cac ngat ngoai.

7 B 5 4 3 2 1 0

TF1 TR1 TFO TRO IE1 Im IED ITO

Khi bit ITx = 1 thi ngat ngoai twong &ng dugc chon kiéu 1a ngat theo swon
xudng, nguoc lai néu bit ITx = 0 thi ngat ngoai twong (rng duoc s& co kiéu ngat la
ngat theo murc th4p. Céac bit IE la cac bit co ngat ngoai, chi c6 tac dung trong truedng
hop kiéu ngat duoc chon 1a ngét theo swon xuong.

Khi kiéu ngét theo swén xudng dwoc chon thi ngét sé xay ra duy nhat mét lan
khi c6 swon xubng cda tin hiéu, sau d6 khi tin hiéu & mwc thap, hodc c6 swon 1én,
hodc & mdre cao thi cling khéng cd ngat xay ra nira cho dén khi co6 swén xubng tiép
theo. C& ngét IE sé& dwng lén khi cé swon xudng va tw ddng bi x6a khi CPU bat dau
Xt ly ngat.

Khi kiéu ngat theo muirc thdp dwoc chon thi ngat sé xay ra béat ci khi nao tin
hiéu tai chan ngdt & mac thap. Néu sau khi x&r ly xong ngat ma tin hiéu van & mic
thap thi lai ngat tiép, cr nhw vay cho dén khi x& ly xong ngét 1an thi n | tin hiéu da
lén mire cao rdi thi thdi khdng ngét niva. Co ngét IE trong trwdng hop nay khéng cd
y nghia gi ca.

Théng thuwéng kiéu ngat hay duwoc chon Ia ngét theo swén xudng.

B6 dinh thei/Bé dém (Timer/Counter)

8051 co 2 timer tén la timer0 va timer1. Gac timer nay déu 1a timer 16bit, gia
tri dém max do d6 bang 2'° = 65536 (dém tir 0 dén 65535).
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Hai timer c6 nguyén ly hoat déng hoan toan giébng nhau va déc lap. Sau khi
cho phép chay, méi khi c6 thém mét xung tai ddu vao dém, gia tri cta timer sé tw
dong duoc tang 18n 1 don vi, c& nhw vay cho dén khi gia tri tang 1&én vwot qua gia tri
max ma thanh ghi dém c6 thé biéu dién thi gia tri dém lai dwoc dwa trd vé gia tri min
(thong thwong min = 0). Sy kién nay dwoc hiéu la sw kién tran timer (overflow) va cé
thé gay ra ngat néu ngét tran timer dwoc cho phép (bit ETx trong thanh ghi IE = 1).

Viéc cho timer chay/dirng dwoc thwc hién béi cac bit TR trong thanh ghi
TCON (danh dia chi dén tivng bit).

7 6 5 4 3 2 1 0

TF1 TR1 TFO TRO IE1 Im1 IEQ ITO

Khi bit TRx = 1, timerx s& dém, ngwoc lai khi TRx = 0, timerx s& khéng dém
mac du van cé xung duwa vao. Khi dirng khéng dém, gia tri cda timer duoc gilr
nguyén.

Cac bit TFx la cac co bao tran timer, khi sy kién tran timer xay ra, co sé dwoc
tw dong dat 1én bang 1 va néu ngat tran timer dwoc cho phép, ngat sé xay ra. Khi
CPU x@ ly ngat tran timerx, c& ngat TFx twong &ng sé tw dong dwoc xda vé 0.

Gia tri dém 16bit cua timerx dwoc lwu trong hai thanh ghi THx (byte cao) va
TLx (byte thap) Hai thanh ghi nay co thé ghi/doc dwoc bat ky lic ndo. Tuy nhién
nha san xuat khuyén céo rang nén ding timer (cho bit TRx = 0) trwdc khi ghi/doc
cac thanh ghi chira gia tri dém.

Céc timer c6 thé hoat dong theo nhiéu ché dd, dwoc quy dinh bdi cac bit
trong thanh ghi TMOD (kh6ng danh dia chi dén twng bit).

7 6 5 4 3 2 1 0

| GATE1 ‘ cm# ‘ M11 | MO1 | GATED | CiTo# | M10 | MO0

Bit Number | Bit Mnemonic | Description

Timer 1 Gating Control Bit
7 GATE1 Clear to enable timer 1 whenever the TR1 bit is set.
Set to enable timer 1 only while the INT1# pin is high and TR1 bit is set.

Timer 1 CounterfTimer Select Bit
6 Cimi# Clear for timer operation: timer 1 counts the divided-down system clock.
Set for Counter operation: timer 1 counts negative fransitions on external pin T1.

L] M11 Timer 1 Mode Select Bits
M11 MD1 Operating mode
0 0 Mode 0: 8-bit timerfcounter (TH1) with 5-bit prescaler (TL1).
4 MO1 0 1 Mode 1: 16-bit timer/counter.
1 0 Mode 2: 8-bit auto-reload timer/counter (TL1). Reloaded from TH1 at overflow.
1 1 Mode 3: fimer 1 halted. Retains count.

Timer 0 Gating Control Bit
3 GATEOD Clear to enable timer 0 whenever the TR0 bit is set.
Set to enable timerfcounter 0 only while the INT(H# pin is high and the TRO bit is set.

Timer 0 CounterfTimer Select Bit
2 CITO# Clear for timer operation: timer 0 counts the divided-down system clock.
Set for counter operation: timer 0 counts negative fransitions on external pin TO.

1 M10 Timer 0 Mode Select Bit
M10 MO0 Operating mode
0 0 Mode 0: 8-bit timerfcounter (THO) with 5-bit prescaler (TLD).
0 1 Mode 1: 16-bit timer/counter.
0 Moo 1 0 Mode 2: 8-bit auto-reload timer/counter (TLD). Reloaded from THO at overflow.
1 1 Mode 3: TLO is an 8-bit fimer/counter.

THO is an 8-bit timer using timer 1°s TR0 and TFO bits.
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DPé xac dinh thoi gian, ngwdi ta chon ngudn xung nhip (clock) dwa vao dém
trong timer 1a xung nhip bén trong (danh cho CPU). Ngudn xung nhip nay thuwéng réat
déu dan (cé tan sbé 6n dinh), do do6 tr s dém cla timer ngudi ta c6 thé nhan véi
chu ky xung nhip dé tinh ra th&i gian tréi qua. Timer luc nay dwoc goi chinh xac voi
cai tén “timer”, tirc b dinh thoi.

Dé& dém céac sw kién bén ngoai, ngwdi ta chon ngudn xung nhip dwa vao dém
trong timer 1a tin hiéu t» bén ngoai (d4 dwoc chudn hda vé dang xung vuéng
0V/5V). C4c tin hiéu nay sé dwoc ndi véi cac bit cong co6 don kénh thém cac tinh
nang TO/T1/T2. Khi ¢ sw kién bén ngoai gay ra thay déi mdc xung & dau vao dém,
timer sé& tw dong tang 1én 1 don vi gibng nhw trwéng hop dém xung nhip bén trong.
Ldc nay, timer dwoc goi chinh xac véi cdi tén khac: “counter”, tirc bd dém (sw kién).

Nhin vao bang mo ta thanh ghi TMOD bén trén, ta cé thé nhan thay c6 2 b6 4
bit gibng nhau (gdbm GATEx, C/Tx, Mx0 va Mx1) danh cho 2 timer0 va 1. Y nghia
c4c bit 14 nhw nhau dbi véi méi timer.

Bit GATEx quy dinh viéc cho phép timer dém (run timer). Néu GATEx = 0,
timerx s& dém khi bit TRx bang 1, dirng khi bit TRx bang 0. Néu GATEx = 1, timerx
sé& chi dém khi bit TRx = 1 va tin hiéu tai chan INTx = 1, dirng khi mét trong hai diéu
kién trén khéng con théa man. Théng thwong nguwoi ta dung timer véi GATE = 0, chi
dung timer v&i GATE = 1 trong trwdng hop mudn do dd réng xung vi lic do timer sé
chi dém thoi gian khi xung dwa vao chan INTx & mirc cao.

Bit C/Tx quy dinh nguén clock dwa vao dém trong timer. Néu C/Tx = 0, timer

sé dwoc cau hinh 12 bd dinh thei, néu C/Tx = 1, timer sé dwoc cau hinh 12 bd dém
sy Kién.
Hai bit con lai (Mx0 va Mx1) tao ra 4 t6 hop cac gia tri (00,01,10 va 11) &ng voi 4
ché dd hoat dong khac nhau cla timerx. Trong 4 ché dé do thuwdng chi dung ché do
timer/counter 16bit (Mx1 = 0, Mx0 = 1) va ché d6 Auto Reload 8bit timer/counter
(Mx1 =1, Mx0 = 0).

Trong ché dd timer/counter 16bit, gi4 tri dém (chira trong hai thanh ghi THx
va TLx) tw dong dwoc tang 1én 1 don vi méi lan nhan dwoc thém mét xung nhip. Khi
gia tri dém tang vuwot qué gia tri max = 65535 thi sé& tran vé 0, cd ngét TFx dwoc tw
dong dat = 1. Ché d6 nay dwoc dung trong cac ng dung dém thoi gian va dém sy
kién.

Trong ché dd Auto Reload 8bit, gia tri d&m sé& chi dwoc chra trong thanh ghi
TLx, con gia tri cta thanh ghi THx bang mét sé n (tlr 0 dén 255) do nguwdi 1ap trinh
dwa vao. Khi c6 thém 1 xung nhip, gia tri d&m trong TLx dwong nhién cling tang 1&n
1 don vi nhw binh thwéng. Tuy nhién trong trwdng hop nay, gia tri dém Ion nhat 13
255 chi khéng phai 65535 nhuw trwdng hop trén vi timer/counter chi con 8bit. Do
vay s kién tran lic nay xay ra nhanh hon, chi can vwot qué 255 1 gia tri dém sé
tran. C& ngét TFx van dwoc tw dong dat = 1 nhw trong trwdng hop tran 16bit. Diém
khac biét 1a thay vi tran vé 0, gia tri THx sé& dwoc tw déng nap lai (Auto Reload) vao
thanh ghi TLx, do d6 timer/counter sau khi tran sé& c6 gia tri bang n (gia tri chva
trong THx) va sé& dém tir gia tri n tr& di. Ché dé nay dwoc dung trong viéc tao Baud
rate cho truyén théng qua cdng néi tiép.
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Pé st dung timer cGa 8051, hay thwc hién cac buéc sau:

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

- Ghi gia tri dém kh&i dau mong mudn vao 2 thanh ghi dém THx va TLx. Déi
khi ta khéng mudn timer/counter bat ddu dém t 0 ma to mot gia tri nao dé dé
thdi diém tran gan hon, hodc ch&n hon trong tinh toan sau nay. Vi du néu
cho timer dém tlr 15535 thi sau 50000 xung nhip (t&rc 50000 micro gidy v&i
thach anh 12MHz) timer sé tran, va thdi gian mot gidy c6 thé dé dang tinh ra
kha chinh xac = 20 lan tran cia timer (dwong nhién méi 1an tran lai phai nap
lai gia tri 15535).

- Pat mire wu tién ngéat va cho phép ngéat tran timer (néu muén).

- Dung bit TRx trong thanh ghi TCON dé cho timer chay hay dirng theo y
mudn.
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Chwong Il: Cac ngén ngir lap trinh cho vi diéu khién

Trong ky thuat vi xt& ly néi chung, ngén ng lap trinh thuwdng dwoc chia lam 2
loai: Ngén ngir bac thap va Ngén ngi¥ bac cao.

Ngdn ngi¥ bac thép 1a ngbn nglr may hodc ngdn ngir gan véi may. Ngén ngiy
may 1a ngén nglr & bac thap nhat, chinh |a ma may & dang nhi phan. Lap trinh voi
ngdn ngl ndy ddng nghia véi viéc 1ap trinh vién phai viét tirng bit 0/1 cho tivng ma
lénh cu thé, dwong nhién do 1a viéc rat vat va va khé khan. Ké dén 1a ngén ngir gan
v&i may, chinh 1a hop ngir (Assembly). V&i ngdn ngir nay, 1ap trinh vién cé thé viét
cac lénh cu thé & dang ky tw, tuan theo mét tap hop cac ky tw nhat dinh goi 1a tap
lénh. N6i cach khéac, & cap d6 nay, lap trinh vién sé viét cac 1énh & dang ma goi nhé
(mnemonic) thay vi phai viét cac bit 0/1 cho cac méa lénh cu thé. Trinh hop ngiy
(Assembler) - mét phdn mém trén may tinh - sé dam nhiém viéc dich cac Iénh do lap
trinh vién viét & dang méa goi nhé sang dang ma may 0/1.

Ngén ngi¥ bac cao la cac ngdn nglr gan véi ngdn nglr con ngudi hon, do d6
viéc 1ap trinh bang cac ngdn ngir nay tré nén dé dang va don gian hon. Co thé ké
dén mot s6 ngdbn ngiy 1ap trinh bac cao nhw C, Basic, Pascal... trong d6 C & ngén
nglr thong dung hon ca trong k¥ thuat vi xr ly. V& ban chét, st dung cac ngdn ngir
nay thay cho ngén ng bac thap |1a sw gidm tai cho lap trinh vién trong viéc nghién
clru CAc tap 1énh va xay dwng cac cau tric giai thuat. Chuong trinh viét bang ngdn
nglr bac cao ciing sé dwoc mdt phan mém trén may tinh goi Ia trinh bién dich
(Compiler) chuyén sang dang hop ng trwdc khi chuyén sang ma may.

M®i loai ngdbn ng c6 wu va nhuwoc diém riéng.

V&i hop ngi (dai dién cho ngdn ngir bac thap):

- Uu diém: ma may sinh ra rat ngan gon, thoi gian x&r Iy cia CPU vi

thé cling dwoc giam thiéu, trinh hop ngir (Assembler) cia cac ho vi
diéu khién déu mién phi déi v&i nguwdi st dung.

- Nhuoc diém: khd khan trong viéc tiép can véi tap 1énh (tuy & dang
ma goi nhé nhwng van chwa thuc sy gan véi ngdn ngl con ngudi),
cac cau tric gidi thuat (if...else, for..., switch...case...) hdu hét khéng
c6 sdn, vi vay qué trinh 1ap trinh kh6 kh&n, mat nhiéu thdi gian va
cong strc, viéc ké thira va phat trién la gan nhw khéng thé.

V&ingbn nglr C (dai dién cho ngbn nglr bac cao):

- Uu diém: ngbn nglr gan v&i ngdbn nglr con ngudi, cac cau trdc gidi
thuat co san, do do tao sy thuan tién, dé dang trong sw dién dat thuat
toan, viéc ké thira va phat trién 1a kha thi, ton it thoi gian.
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- Nhuoc diém: ma may sinh ra thwong dai hon so véi hop ngiv (tat
nhién cling con tuy vao nang lwc cla lap trinh vién), thoi gian x ly
ctia CPU vi thé ciing dai hon, céc trinh bién dich (Compiler) tly theo
cap do t6i wu ma duoc thiét ké va ban véi gia rat cao.

Trong thwc té hién nay, cac vi diéu khién co tai nguyén (resourse) néi chung
va bd nhé (memory) néi riéng rat phong phi va doéi dao. Mat khac cac trinh bién
dich (Compiler) cling duoc thiét ké ngay cang tbi wu, hd tro rat nhiéu cac thao tac
xt ly giai thuat, cho phép trdn Iénh hop ngir vao nhirng tinh hudng yéu cau khét khe
vé mat thoi gian va lwong ma may sinh ra. Chinh vi thé yéu cau vé tdi gidn ma may
khi lap trinh khéng con quéa blrc xic nhw trwvée kia. S dung ngbn nglr bac cao gilp
rat ngan rat nhiéu thoi gian nghién ciru, thiét ké san pham truéc khi dua ra thi
tredng (time to market), nang cao kha nang ké thira, phat trién, cai tién cac tinh
nang san pham, tlr d6 kéo dai chu ky séng (life time) ctia sa&n pham trén thi trudng.
D6 13 ly do tai sao ngdn ngir bac cao (dién hinh 1a ngdn ngir C) 1a sw lwa chon cia
hau hét nhirng nguwoi tac nghiép trén linh vuc ki thuat vi xi ly.
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Chuong lll: Hwéng dan str dung trinh bién dich Keil C
cho ho vi diéu khién 8051

Trong sb céc trinh bién dich C (C Compiler) cho ho vi diéu khién 8051, Keil C
la mét trinh bién dich ti wu, dwoc st dung rdng rai. Chwong nay chd yéu hwéng
dan s dung trinh bién dich nay trong viéc thiét ké phan mém cho ho vi diéu khién
8051.

Cai dat

Keil C chay dwoc trén cac Hé diéu hanh Win98, Windows2000, WindowsME,
WindowsXP. Dé cai dat, hay chay file setup.exe trong thuw muc Setup cla Keil C trén
dia CD kém theo. Tiép d6 hay theo cac chi dan cua giao dién cai dat.

Tao moét Project mé&i

File Edit Wiew ebug Flash Peripherals Tools SYCS Window  Help |

== E- | =R |0 g0 7 @M

Import pwisionl Project. ..

.
@ ] EH Open Project
Project Warkspace Close Project

Components, Environment, Books. ..
Select Device for Target 'Target 1'
Remove Ikem

Options for Target ‘Targst 1'

uild karget F7
ebuild all target files

@ Translate :iDocuments and SettingsiMicrastudyiMy Documents\COSPYHong ngoai Transmitter .o

Stop build

1 CihDocuments and SettingsiMicroStudy My DocumentsiCDSPiHong ngoail Transmitker U2

£ C:hDocuments and SettingstMicroStudy|My Documents\CDSPHong ngoailReceiver v

3 CihDocuments and SettingsiMicroStudy My DocumentsiCDSPILCDILCD, U2

4 C:hDocuments and SettingsiMicroStudy\My Documents\CDSPMa tran phimlButton_Matrix, Le

S CihDocuments and SettingsiMicroStudy My DocumentsyCDSPADCLADC, Lz

6 C:\Documents and SettingsiMicraStudy|My Documents\CDSPYMgat ngoal External_Interrupt. vz
7 C:A\Documents and SettingsiMicroStudy My DocumentsiCDSPIRSZ3ZR5252 0w

& CihDocuments and SettingsiMicroStudy My DocumentsyCDSPILED 7 thanhiLED_7seg.uvz

9 ChDocuments and SettingstMicroStudy\My Documents\CDSPILED donlLED_single. vz

10 CrigeilC5 1 EXAMPLES blackmoon)huyento, uwz

|§l e

K -
’ ]
S
3
c
=
H ﬁl
S LA I Build # Command Find in Files 4] | 8
Create a new projeck | ,— W ,_ ’_ ’R.I'T

Tiép do6 gb tén project vao hop thoai. Chon dwéng dan va bam OK.
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Chon tiép loai vi diéu khién sé& st dung (trong trwdng hop nay 1a AT89S52).

. % - p¥ision2

File Edit “iew Project Debug Flash Peripherals Tools ZWCS window Help |
TLLEE L EEREE Y Y L L T I R T
@ i % d&lTatgeH

Project wiorkspace v x|

E-{Z7 Target1

Select Device for Target "Target 1°

CrPU

Wendor  Atmel
Dewvice:  ATEI552 ™ Use Extended Linker [Lx51] instead of BLS1
Family: MC5-51 ™ Usze Extended Aszembler [8351] instead of 451

[Diata baze Description;

{27 ATRILYST 8051 bazed Full Static CtMOS controller with Three-Level Program Memony
[T ATEILVE2 32140 lines, 3 Timers/Counters, 8 Interupts Sources, Watchdog Timer, 2
[0 ATEALVES Sk, Flash Memory, 256 Bytes Orechip RAM

[0 ATE354D12

[ ATB958252
(10 ATECE122
-2 ATECEISHDT
[ ATIIF40416
(3 AT9IF40816
[0 ATIIFR401E2

|r§l (e

]

WA ] Buitd ;{ Cormmand )\ Find in Files f [N |+ l_l
I [ [ o[ [ Ri

Cutpt Window _« %

Chon cau tra 101 “No” khi dwgc hoi “Copy Standart Startup Code to Project
Folder and Add File to Project?’
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Tao mot file méi

W % - p¥ision2

W Project Debug Flash Petipherals Tools SWCS Window Help

EOE= o o mE . |12 2| @ BF |0 e T m

= Ctri+0
-Ll- n Sawe Crl+5
Save B,
& save al

Device Database. ..

Prink Setup...
& print 4P

Prink Preview

1 Transmitker
2 KITEDS1

3 CAKEILYCS14IMC | ATMELLATESHSZ
4 Receiver

S Transmitker
6 Main

Exit

|§l e

i Fy

: ]

S

3

c

=

H ﬁl

8 I 4§ »{ M|\ Build } Command Find in Files el | B
Create a new file I ‘ R [ Fw
e e R

Sau khi Keil tao cho ta mét file mac dinh dang Text, hay Save File lai du®i
dang mong mudn (*.c néu Ia file ma ngudn, hoadc *.h néu 13 file header).
Mét Project chii yéu st dung hai loai file noi trén.

Tiép do thwe hién soan thao céc file theo y mubn.
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CAu trdc mét chwong trinh

Wy - pVision2 - [C:\Documents and Settings\MicroStudy\WWy Documentsimain.c™]

@Eila Edit Wiew Project Debug Flash Petipherals Tools SYCS Window Help = |E|£I‘

PeHF| iR D|(EE0% 2% Bl “ldh @2 QBE 00T m

& % | % &[T B |

Project Workspace - x| /# Khai bao cac file header -
= — #include <ATBO9¥S2 H» el

B2 Targe #include <KitB8051 h»

7 Source Group 1
</ Khai bao cac bien toan cuc

# Khai bao cac ham
void InitSy=stem{wvoid):

<+ Dinh nghia cac ham
wvoid InitSysten({void)
i

S Cam LCD

LCD_E = 0;

## Chon ngat theo suon =uong
IT1 = 1:

< Cho phep ngat ngoai 1
EX1 = 1;

E4d = 1;

}

void Externallnterrupt (void) interrupt IE1_VECTOR

1
<+ Dao trang thai cua cong PO (trang thai cac LED) khi co ngat
PO = ~FO:

1

## Chuong trinh chinh
wvoid main{woid)

< Khoi tao he thong

InitSy=steni);
/7 Yong lap wo tan
while{l}):
¥ -
||§l (e [<L X
£ ry
v
Z
0
c
=
E |;|
AL A0 ) Build 4 Command Find in Files 1|+ |>

[ L1 Cizs [ o[ [ R

Mét s6 Iwu y khi lap trinh véi Keil C

Khai bao cac file header

Khi st dung loai vi diéu khién 8051 nao (da lwa chon trong khi tao Project
m&i) thi phai st dung file header cua loai dé. Trong trwong hop nay ta str dung file
“AT89X52.H” cho vi diéu khié& AT89S52. Céc file header dwoc tim trong thu muc
...C51\INC\ cua Keil C da cai ra.
Pinh nghia hang sb trong bd nhé chuong trinh

unsigned char code <tén bién>;

Vi du dinh nghia mét mang 3 hang sé:

unsigned char code array[3] = {1,2,3};
Pinh nghia cac chuong trinh con phuc vu ngét

void <tén chuong trinh> (void) interrupt <tén Vector ngat>

<tén chuwong trinh> do 1ap trinh vién tuy y dat.

<tén Vector ngat> dwoc tra & phan cubi file header (AT89X52.H).
Khéng nén viét Iénh & dang biéu thirc dai ma nén tach ra thanh tirng phép tinh nhé
thwee hién Ian lwot.
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Céc tinh ndng khédc giébng nhu ANSI C.

Bién dich Project
Dé tao ra file ma may dang *.hex nap vao chip, click chuét phai nhw hinh vé.

" x - pVision2 - [C:\Documents and Settings\MicroStudy\My Documents\main.c™]

@Eile Edit Miew |Project Debug Flash Peripherals Tools SWCS Window Help - |E|i||
Mew Py t... o

Bl | e (B[ |0 g P m |
Impork piisionl Project,..

@ ‘ Qpen Project

Project Warkspace Close Praject =

=859 Target 1

I:‘ Source Components, Environment, Books. ..

Select Device for Target Target 1

Rermove hemn

Build target F7

Rebuild all karget files
@ Translate C:\Documents and SettingsiMicroStudy|My Documentsimain.c

Skop build

’T 1 CiiDocuments and SettingsiMicroStudy My Documentsx.uvz
Z Ci\Documents and Settings\MicroStudyi My Documents\C0SP\Hong ngoail Transmitker, Uz
3 CiiDocuments and SettingsiMicroStudyi My Documents|C0SPiHong ngoailReceiver Uv2
4 CiiDocuments and Settings\MicroStudyd My Documents\CDSPALCDVLCD Uy
5 CiiDocuments and SettingsiMicroStudyi My Documents|COSPYMa tran phim Butkon_Matrix Lvz hi co ngat
& CiiDocuments and Settings\MicraStudyi My Documents|\CDSPLADCLADC UvE
7 CiiDocuments and SettingsiMicroStudy My Documents|\CDSPIMNgat ngoaiiExternal_Interrupt. vz
& Ci\Documents and Settings\MicraStudyi My Documents\CDSPIRSZ32\RS232 uvd
9 CiiDocuments and SettingsiMicroStudyi My Documents|COSPILED 7 thanhiLED_7seg.uvZ
10 C:\Documents and SettingsiMicroStudy My Documents\COSPILED donlLED_single. vz

L) 4= =y T3 2

while(1l):
} —
) hd
|§| [N [<L] X
K e
’ ]
E]
2
=
‘g -
3 [« ] Build  command )\ Find in Files l Led I L lJ
Set Project options [ [=] [ W[ [ [rfw

Trong hop thoai hién ra, hay check vao Creat Hex File nhw chi dan.

Device | Target Output | Listing| C51 | 451 | BLS1 Locate | BLST Misc| Debug | Utiiies |

&
Select Folder for Objects. .. | Mame of Executable: IR
&
% Create Executable: A«
¥ Debug Information ¥ Browse Information [ Merge32K Hesfile
¥ Create HEX Filef HE* Farmat: IHEX-SU 'l
A € Create Library: e LIB [~ Create Batch File
 After Make
¥ Beep When Complete [~ Start Debugging
i ™ Fun User Program #1: I Browse... |
I~ Run User Program #2: I Browse... |

ok I Cancel | Defaults
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Cudi cung chon theo Menu nhw hinh &nh, ho&c badm phim F7.

. x - pVision2 - [C:\Documents and Settings\MicroStudy\My Documentsimain.c*]

@Eile Edit View |Project Debug Flash Peripherals Tools S¥CS Window Help — |E|l||
Mews Project.., ’E’E| I m
Import pvisionl Project...
Cpen Project

Project Workspace Close Project

[

-5 Target 1

D Source Components, Environment, Books. ..

Select Device for Target Target 1

Remove Tkem

Options For Target 'Target 1

jld target
[#¥ Rebuild all target files
@ Translake C:\Documents and SettingsiMicroStudy\My Documentsimain. c
Skop build

'Tl Ct\Documents and SettingsiMicroStudyyiy Documents|x uvz
2 C:\Documents and SettingsiMicroStudy\My Documents\CDSPYHong ngoail Transmitker, vz

3 C:\Documents and Settings)MicroStudyi My Documents|CDSPHong ngoailReceiver. vz
4 Ci\Documents and SettingsiMicroStudyiMy Documents|COSPLCDALCD, LvE

5 Ci\Documents and Settings\MicraStudyiMy Documents\CDSPMa tran phim'Butkon_Matrix, v hi co ngat
6 C:\Documents and SettingsiMicroStudyiMy Documents|\CDSPLADCIADC L2

7 Ci\Documents and Settings\MicraStudyiMy Documents\CDSPYMgat ngoailExternal_Interrupk. vz
8 C:\Documents and SettingsiMicroStudyiMy Documents|\CDSPRSZIZ\RSZ5Z, uvE

9 Ci\Documents and SettingsiMicroStudyiMy Documents|CDSPLED 7 thanhiLED_7seq.uvz

10 C:\Documents and SettingsiMicroStudy\My Documents\CDSPILED donlLED_single. vz

T
while{l):
H —
L -
2@ T8 T [ B
x =
: ]
E]
2
2
5| v
2]\ Build { Command . Findin Files 7 L | 'lJ
Build target [ [iczs [ Jum R
— -~ - ]

File ma may *.hex tao ra s& nam trong cung mét thw muc véi cac file khac cua
Project.

S dung phan mém SPI — Flash Programmer c6 sén trén dia CD kém theo dé& mé
file ma may (bang nat Open) va nap xudng chip (nat Program). Phan mém nay chay
trwc tiép khong can cai dat va chay tét nhat trén cac Win98, 2000 va ME, voi
WindowsXP déi khi khéng twong thich & mét sé rét it cac trwdong hop.

ﬁ‘ SPI - Flash Programmer 3.7

Fle Options Help

Read | verity | ATB9552 -
Program | Witite LBs | Lock Bits
Erase | Signature | [~ LockBit1
Blank Chik | Reset Chip | L plockEics
™ LockBit3
Reload File |
Fuse Bytes |
Disp Buffer | About | -

Buffer CheckSum  LF37DF
Device Signature - - -
Calibration Bytes = e a5

cidocuments and settingsiricrostudyimy documentsicdspithong ngol
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ChwonglV: Hwéng dan thwe hanh mét sé bai thi nghiém mau
v&i 8051 Starter Kit

Bai 1: Ghép néi véi LED don — Light Emitting Diode

Nguyén ly thiét ké
LED -LIGHT EMITTING DIOCDE
DI IED 5 IED 71 W
OO 2 K 1 IEDI PO 4 H 8203 41 b7
i W
2N R . D5 IED g R SIP1
PO 1 5
K 4 -
. ' T 3
D3 IED o7 IED 16 f
P2 2 K 1 IFD® M6 K IFY  _ 1ED ;
TEDd
o o 5% g
PO 3 mKLED TFDM P07 EKIED 820 2 % g
3 f
9
i ' m

LED don dwoc ndi truc tiép véi cdng vao ra cia vi diéu khién AT89, st dung
dién tr& han dong 470 Ohm. Vi diéu khién dwa ra mirc logic 0 lam dén sang, muc
logic 1 lam dén tét.

Vi du: Thwe hién nhap nhay LED.
// Khai bao cac file header
#include <AT89X52.H>
#include <Kit8051.h>

// Khai bao cac ham
void Delay(unsigned int n);
void InitSystem(void);

// Dinh nghia cac ham
void Delay(unsigned int n)
{
unsigned int i,j;
for(i=0;i<n;i++)
for(j=0;j<100;j++);
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}
void InitSystem(void)
{
LCD_E =0;
}
// Chuong trinh chinh
void main(void)
{
// Khoi tao he thong
InitSystem();
// Vong lap vo tan
while(1)
{
PO = ~PO;
Delay(1000);
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Bai 2: Ghép néi véi LED 7 thanh — 7 Segment LED
Nguyén ly thiét ké

7-SEGMENT LED

61

—

L =T I -

Laa || s ] bt [ | -2 [=

-

B[ E| B2 e 28

8.6.8.8.

EJN

2

ANODEI

AMNODE2 9
AMODE? 8
ANODE4 &

0.
jums
ANCDES
P10 w BASE1 P12 w BASE3
RS KT
Al A~ B Py  RILE gy

LED 7 thanh st dung 14 loai Anode chung. Cac LED 7 thanh dwoc ndi chung
chan di liéu v&i nhau va néi véi mét cdng vao ra 8 bit cta vi diéu khién. Viéc cap
dién cho tirng LED dwoc thuc hién béi cac transistor, diéu khién béi cac chan vao
ra khac cta vi diéu khién AT89. Cac LED dwoc cp ngudn cho sang & cac thei diém
khac nhau, viéc quét cac LED nay duwgc thwe hién lién tuc, do hién twong anh lwu
véng mac ma con ngudi nhin thay cac LED hién thi mét cach lién tuc.

Vi du: Hién thj 4 s6 1234 & 4 LED 7 thanh.
// Khai bao cac file header

#include <AT89X52.H>

#include <Kit8051.h>
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// Khai bao cac bien toan cuc

unsigned char code LED_code[] = {NumberO,
Numberi,
Number2,
Number3,
Number4,
Numberb,
Number®6,
Number?7,
Number8,
Number9};

// Khai bao cac ham

void Delay(unsigned int n);

void InitSystem(void);

void Display(unsigned char digit1,
unsigned char digit2,
unsigned char digit3,
unsigned char digit4);

// Dinh nghia cac ham
void Delay(unsigned int n)
{
unsigned int i,j;
for(i=0;i<n;i++)
for(j=0;j<100;j++);
}
void Display(unsigned char digit1,
unsigned char digit2,
unsigned char digit3,
unsigned char digit4)

// Hien thi so thu nhat
LED = LED_codel[digit1];

K1 =0;
Delay(1);
Ki1=1;
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}

// Hien thi so thu hai
LED = LED_codel[digit2];
K2 =0;

Delay(1);

K2 =1;

// Hien thi so thu ba

LED = LED_code[digit3];
K3 = 0;

Delay(1);

K3 =1;

// Hien thi so thu tu

LED = LED_codel[digit4];
K4 = 0;

Delay(1);

K4 =1;

void InitSystem(void)

{
}

LCD_E =0;

// Chuong trinh chinh
void main(void)

{

// Khoi tao he thong
InitSystem();
//'Vong lap vo tan
while(1)
{
Delay(10);
Display(1,2,3,4);
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Bai 3: Str dung ngat ngoai cta vi diéu khién 8051 — External Interrupt

Nguyén ly thiét ké
|
EXTERNAL INTERRUPT
P3 3
S BI0  SWPB
W D——AANA o o—-~|||
I
C3 1000F

Ngat ngoai cia AT89 dworc kich hoat b&i mét phim bam bén ngoai. Khi phim
bam, mirc 16gic 0 sé dwoc dwa vao chan ngét cda vi diéu khién, khi nha phim, mic
l6gic tré lai mirc cao. Tu C8 dwoc mac nham han ché rung phim do co khi ché tao
khéng hoan toan chinh xac cta cong tac.

Vi du: Nhan tin hiéu phim bam bén ngoai bang ngat, thé hién bang viéc dao trang
thai LED don.

/I Khai bao cac file header

#include <AT89X52.H>

#include <Kit8051.h>

// Khai bao cac bien toan cuc

// Khai bao cac ham
void InitSystem(void);

// Dinh nghia cac ham
void InitSystem(void)
{

// Cam LCD

LCD_E =0;

// Chon ngat theo suon xuong
IT1 =1;

// Cho phep ngat ngoai 1
EX1=1,;

EA =1;

}
void Externallnterrupt(void) interrupt IE1_VECTOR

{
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// Dao trang thai cua cong PO (trang thai cac LED) khi co ngat
PO = ~F’0,

// Chuong trinh chinh

void main(void)

{
// Khoi tao he thong
InitSystem();
// Vong lap vo tan
while(1);

Bai 4: Ghép néi véi ma tran phim — Button Matrix

Nguyén ly thiét ké
BUTTON MATRIX
Bl SWIFB B4 SWFB B7 SWFB
— e, — . —
O o 0 Cr 0 Cr
F2 0
B} SWFB B3 SWFB BE SWFB
. [ . .
P21
B3 SWIEB Bs SWFB BY SWFB
e e e
— o— — o— — 00—
P22
P23
P? 4
P25

Phim bdm dwoc ndi thanh ma tran 3 hang x 3 cot, cac hang va cot duwoc nbi
v&i cac chan cbng vao ra cla vi diéu khién AT89. Khi mét phim dwoc bam, né sé nébi
mot hang va moét cot twong rng. Thuat toan quét phim dwoc st dung 1a 1an lwot tim
hang va tim cét (hodc ngwoc lai). Khi tim hang, cac hang sé dwoc dat lam dau vao,
cac cot dwoc dat lam dau ra mire thap. Sau do6 kiém tra cac hang xem ¢ hang nao
& mirc thp hay khéng (c6 phim nao bam gay ra ndi véi cot hay khdng)? Sau khi
xac dinh dwoc hang sé dat cac cot lam dau vao, hang vira tim dwoc lam dau ra muc
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thap. Viéc kiém tra dwoc tién hanh véi cac cot. Sau khi xac dinh dwoc hang va cot
sé suy ra phim dwoc bam.

Vi du: Quét ma tran phim va hién thj s th&r tw phim dwoc bdm 1&n LED 7 thanh.
// Khai bao cac file header

#include <AT89X52.H>

#include <Kit8051.h>

// Khai bao cac bien toan cuc

unsigned char code LED_code[] = {NumberO,
Number1,
Number2,
Number3,
Number4,
Numberb,
Number6,
Number7,
Number8,
Number9};

unsigned char stt=0;

// Khai bao cac ham

void Delay(unsigned int n);

void InitSystem(void);

void ScanMatrix(void);

void Display(unsigned char number);

// Dinh nghia cac ham

void Delay(unsigned int n)

{
unsigned int i,j;
for(i=0;i<n;i++)

for(j=0;j<100;j++);

}

void Display(unsigned char number)

{
// Hien thi so thu tu phim bam ra LED cuoi cung
LED = LED_code[number];
K4 = 0;
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Delay(1);
K4 =1;
}
void InitSystem(void)
{
// Gam LCD
LCD_E =0;
// CGau hinh Timer0 o che do 16 bit
TMOD = 0x01;
/I Cho phep ngat tran Timer 0
ETO=1;
EA =1;
// Cho Timer 0 chay
TRO = 1;
}
void TimerOlInterrupt(void) interrupt TFO_VECTOR
{
// Dung Timer 0
TRO = 0;
// Nap lai gia tri = 55536--> con 10000 clock nua la tran
THO = (unsigned char)(55536>>8);
TLO = (unsigned char)(55536);
// Tiep tuc cho chay Timer 0
TRO = 1;
Display(stt);
}
void ScanMatrix(void)
{
/I Chuyen cac hang lam dau vao, cac cot lam dau ra muc thap
ROW_1 =1;
ROW_2 = 1;
ROW_3 = 1;
COL_1 =0;
COL_2 =0;
COL_3 =0;
// Kiem tra xem co phim bam?
if(('IROW_1)|('ROW_2)|('ROW_3))
{
/I Chong rung phim
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Delay(100);

// Kiem tra lai

// Neu la hang 1 co phim bam
if('(ROW_1)

{

}

/I Chuyen cac cot lam dau vao
COL_1 =1;

COL_ 2 =1;

COL_3 =1;

// Hang 1 lam dau ra muc thap
ROW_1 = 0;

// Kiem tra cac cot de xac dinh phim
if(!COL_1) stt=1;

else if (ICOL_2) stt = 2;

else if (ICOL_3) stt = 3;

// Neu la hang 2 co phim bam
if(lROW_2)

{

}

/I Chuyen cac cot lam dau vao
COL_1 =1;

COL_2=1;

COL_3 =1;

// Hang 2 lam dau ra muc thap
ROW_2 = 0;

// Kiem tra cac cot de xac dinh phim
if(!COL_1) stt = 4;

else if (ICOL_2) stt = 5;

else if (ICOL_3) stt = 6;

// Neu la hang 3 co phim bam
if('(ROW_3)

{

/I Chuyen cac cot lam dau vao
COL_1 =1;

COL_ 2 =1;

COL_3 =1;

// Hang 3 lam dau ra muc thap
ROW_3 =0;
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// Kiem tra cac cot de xac dinh phim
if(!COL_1) stt=7;
else if (ICOL_2) stt = 8;
else if (ICOL_3) stt=9;

}

}
// Chuong trinh chinh

void main(void)

{
// Khoi tao he thong
InitSystem();
// Vong lap vo tan
while(1)
{

ScanMatrix();

}

}
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Bai 5: Ghép ndi véi may tinh qua giao dién RS232
RS232 Communication

Nguyén ly thiet ké
RS232 COMMUNICATION
|
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Giao thirc truyén théng gitra cdng COM cta may tinh va cbng ndi tiép UART cua vi
diéu khién AT89 Ia twong thich. Tuy nhién vé mat dién hoc thi cé sw khac biét vé
murc ldgic gitba may tinh va vi diéu khién. Vi mach MAX232CPE dwoc s dung dé
tao ra sw twong thich vé mat dién hoc, tw déng chuyén dbi mirc légic gita vi diéu
khién va may tinh.

Vi du: Thiét ké thiét bi tw déng truyén tra lai PC nhirng di¥ liéu nhan dworc.
// Khai bao cac file header

#include <AT89X52.H>

#include <Kit8051.h>
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// Khai bao cac bien toan cuc

// Khai bao cac ham
void InitSystem(void);

// Dinh nghia cac ham
void InitSystem(void)
{
// Cam LCD
LCD E =0;
// Khoi tao cong noi tiep
SCON = 0x50;
// Khoi tao Timer1 dung de tao Baud Rate
TMOD = 0x20;
TH1 = OxFD;
TR1 =1;
/I Cho phep ngat cong noi tiep
ES =1;
EA =1;
}
void SerialPortInterrupt(void) interrupt SIO_VECTOR
{
unsigned char temp;
// Kiem tra xem ngat la do nhan duoc du lieu hay truyen xong du lieu?
if(Rl==1)
{
Rl =0;
// Doc du lieu nhan duoc tu bo dem
temp = SBUF;
// Truyen tra lai may tinh
SBUF = temp;

else
TI=0;

}

// Chuong trinh chinh
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void main(void)

{
// Khoi tao he thong
InitSystem();
// Vong lap vo tan
while(1);

Bai 6: Ghép néi véi LCD — Liquid Crystal Display
Nguyén ly thiét ké

LCD -LIQUID CRYSTAL DISPLAY

LCTH

\CC
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g
e ~ Fld  4790.5W
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LCD la thiét bi hién thi chuan, tiét kiém nang lwong va khdéng dodi héi phai quét lién
tuc nhw LED 7 thanh. C&c loai LCD ky tw (character LCD) déu tuan theo mét tap
|énh chung.

Table 2. The Command Control Codes.

Command Bimary Hex
or G 05 N4 3 02 o1 oo

Clear Display 0 i { Qa ¥ 1] 0 1 a1
Cesplay & Cursee Home 0 ] 0 [ --:J. 1o 0 1 x 0F or 03
Character Entey Made 0 1] i :.’_“l I} 1 (i n; 5 04 1a 07
Ce=play OnsOFF & Cursor 0 0 0 -':_'l 1 (1] L £} 4 ta OF
Display Cunsor Shift 0 ] 0 1 | pic | R ] % 13 to 1F
Funcisan Sat t] ] 1 4/9 ; 1 [ 10/7 | = X 20 o 3F
Sien CGRAM Address o | 1 [ & | & | a|a|a | a |avwr
Sat Display Acdress vl a [ a [ aTlalaTlala[]sewr
1L Taincrament®, J=Desrsmant ReL: 1=Right shift, O=Left shift
G W=Desplay shift on, O=Display shitt offe B/4: 1=E bit intertace®, Q=4 hit interface
[ 1=[usplay On, O Oaplay QI 4 T hine minde, O=1 lme mocde®
U T=Curgor undefine on, O=lnderbne aff* 107 1=59x 00 dot fornal, =527 dal Fonrat®

E: 1=Cursoe hlink am, O=Cursar blink afd®

0/C: 1 -Display shilt, O=Cursoe mave ¥ = [hon®t cars o Ineteabeation settings

Céc thao tac ghi doc duoc thue hién theo biéu dd thoi gian sau:

3
RS )< RS Walid ><
k. 3

Las

R/W X BSW Walid K

ten Lo

s s tis EiiH

i
DATA (DOtoDY) >< Data Vald
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Vi du: Hién thi dong chir “Truong CDSP HN” 1én dong thé nhét, dong chir “8051
Starter Kit” Ién dong th hai ctia LCD.

// Khai bao cac file header

#include <AT89X52.H>

#include <Kit8051.h>

// Khai bao cac bien toan cuc
unsigned char code string1[] = "Truong CDSP HN";
unsigned char code string2[] = "8051 Starter Kit";

// Khai bao cac ham

void InitSystem(void);

void Delay(unsigned int n);

void InitLCD(void);

void WriteCommand(unsigned char command);
void WriteCharacter(unsigned char character);
void WriteLCD(unsigned char x);

void SendString2LCD(unsigned char code *p);
void DisplayText(void);

// Dinh nghia cac ham

void InitSystem(void)

{
// Cam LCD
LCD_E =0;
// Sang den backlight
LCD_BL = 0;
// Tre de LCD tu khoi tao ben trong (it nhat 15ms)
Delay(100);
// Tat den backlight
LCD_BL = 1;
InitLCD();

}

void Delay(unsigned int n)
{
unsigned int i,j;
for(i=0;i<n;i++)
for(j=0;j<100;j++);
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void InitLCD(void)

{
WriteCommand(0x30);
WriteCommand(0x30);
WriteCommand(0x30);

// 8 bit, 2 lines, font 5x7
WriteCommand(0x38);
// Display on, hide cursor
WriteCommand(0x0C);

// Xoa man hinh
WriteCommand(0x01);

}

void DisplayText(void)

{
// Dich con tro den vi tri thu 2, dong thu nhat
WriteCommand(0x81);
SendString2LCD(string1);
// Dich con tro den dau dong thu hai
WriteCommand(0xCO0);
SendString2LCD(string2);

}
void WriteLCD(unsigned char x)

{
LCD_RW = 0;
LCD_DATA = x;

LCD E=1;
LCD E=0;
Delay(5);
}
void WriteCommand(unsigned char command)
{
LCD _RS =0;
WriteLCD(command);
}

void WriteCharacter(unsigned char character)

{
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LCD_RS = 1;
WriteLCD(character);

}
void SendString2LCD(unsigned char code *p)

{

unsigned char i=0;

while(p[i]'=0)

{
WriteCharacter(p[i]);
i++;
Delay(200);

}

}
// Chuong trinh chinh

void main(void)

{
// Khoi tao he thong
InitSystem();
DisplayText();
// Vong lap vo tan
while(1);

Bai 7: Ghép néi véi ADC — Analog to Digital Converter
Nguyén ly thiét ké

ADC - AMALOG TO DIGITAL CONVERTER
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ADC0804 la mét trong nhirng IC cho phép chuyén dbi dién ap dang twong tw
(analog) sang gia tri dang sb (digital), dwoc (ng dung trong rat nhiéu cac thiét bi do
lwdng. Dau vao dién ap co thé trong dai ttr 0 dén +5V. Gia tri sé dau ra trong dai tir
0 dén 255. C4c tin hiéu D0-D7 dung dé dwa di liéu da chuyén ddi xong t&i vi diéu
khién. C4c tin hiéu CS, RD, WR (déu tich cwc & mirc thap) dung dé ra 1énh cho
ADC bat dau chuyén déi hoac dwa dir liéu da chuyén dbi ra. K& tir khi nhan dwoc
lénh yéu cau chuyén dbi ttr vi diéu khién, ADC s& méat mot khoang thdi gian dé thuc
hién nhiém vu. Trong khoang thi gian nay tinh hiéu INTR sé & mirc cao (bao ban).
Khi qua trinh chuyén dbi két thic, tin hiéu nay sé tw dong tré lai mirc thap dé théng
béo rang ADC da chuyén dbi xong va c6 thé thuwc hién l1an chuyén dbi tiép theo. Lap
trinh vién cé thé tham do tin hiéu INTR dé biét khi nao ADC ban, khi nao ADC san
sang hoac don gian chi can doi mot vai mili gidy truwéc khi doc két qua hoac ra lénh
chuyén déi tiép theo.

Vi du: Do dién &p (trong dai tr 0 dén +5V) duwoc tao ra tir chiét 4p va hién thj gia tri
do duwoc |én LCD.

// Khai bao cac file header

#include <AT89X52.H>

#include <Kit8051.h>

// Khai bao cac bien toan cuc

unsigned char code string1[] = "8051 Starter Kit";
unsigned char code string2[] = "Dien ap = ";
unsigned char voltage,digit1,digit2;

// Khai bao cac ham

void InitSystem(void);

void Delay(unsigned int n);

void DelayShort(void);

void InitLCD(void);

void WriteCommand(unsigned char command);
void WriteCharacter(unsigned char character);
void WriteLCD(unsigned char x);

void SendString2LCD(unsigned char code *p);
void DisplayText(void);

void DisplayVoltage(void);

void Convert();

void Calculate();
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// Dinh nghia cac ham

void InitSystem(void)

{
// Cam LCD
LCD_E =0;
// Sang den backlight
LCD_BL = 0;
// Tre de LCD tu khoi tao ben trong (it nhat 15ms)
Delay(100);
// Tat den backlight
LCD_BL = 1;
InitLCD();

}

void Delay(unsigned int n)

{
unsigned int i,j;
for(i=0;i<n;i++)

for(j=0;j<100;j++);

}

void DelayShort(void)

{
unsigned char i;
for(i=0;i<10;i++);

}

void InitLCD(void)

{
WriteCommand(0x30);
WriteCommand(0x30);
WriteCommand(0x30);

// 8 bit, 2 lines, font 5x7
WriteCommand(0x38);
// Display on, hide cursor
WriteCommand(0x0C);

// Xoa man hinh
WriteCommand(0x01);

}
void DisplayText(void)
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// Dich con tro den dau dong thu nhat
WriteCommand(0x80);
SendString2LCD(string1);

// Dich con tro den dau dong thu hai
WriteCommand(0xC1);
SendString2LCD(string2);

// Dich con tro den vi tri don vi do
WriteCommand(0xCE);
WriteCharacter('V");

}
void WriteLCD(unsigned char x)

{
LCD_RW = 0;
LCD_DATA = x;

LCD E=1;
LCD E=0;
Delay(5);
}
void WriteCommand(unsigned char command)
{
LCD _RS =0;
WriteLCD(command);
}

void WriteCharacter(unsigned char character)
{

LCD_RS = 1;

WriteLCD(character);

}
void SendString2LCD(unsigned char code *p)

{
unsigned char i=0;
while(p[i]'=0)
{
WriteCharacter(pli]);
i++;
Delay(50);
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}

void Convert(void)

{
ADC_CS =0;
DelayShort();
ADC_WR = 0;
DelayShort();
ADC_WR = 1;
DelayShort();
ADC _CS =1;

// Tre cho chuyen doi xong
Delay(10);
/I Chuyen Port thanh cong vao de chuan bi doc du lieu
ADC_DATA = 0xFF;
ADC_CS =0;
DelayShort();
ADC _RD =0;
DelayShort();
// Doc du lieu vao
voltage = ADC_DATA;
ADC RD =1;
DelayShort();
ADC_CS = 1;
}
void Calculate(void)
{
unsigned int temp;
temp = (voltage*10);
temp = temp/52;
// tinh ra dien ap tu gia tri ADC dua ve
// tach phan nguyen va phan thap phan
digit1 = (unsigned char) (temp/10);
digit2 = (unsigned char)(temp%10);
/I chuyen sang ma ASCII
digit1 = digit1 + 0x30;
digit2 = digit2 + 0x30;
}
void DisplayVoltage(void)
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{
// Dua con tro den vi tri can hien thi
WriteCommand(0xCB);
WriteCharacter(digit1);
WriteCharacter('.");
WriteCharacter(digit2);

}

// Chuong trinh chinh
void main(void)

{
// Khoi tao he thong
InitSystem();
DisplayText();
// Vong lap vo tan
while(1)
{
Convert();
Calculate();
DisplayVoltage();
}
}
Bai 8: Thiét ké hé giao tiép tir xa bang héng ngoai
Infrared Communication
Nguyén ly thiét ké
IR TRANSMITTER
CC
B3 4K7
Ql o Pl 4
AlOLS RIS B2
I IZEIKIRI_ED
I AAA
! . RI3 100
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Mach phéat dwoc thiét ké véi mot transistor cong suat nhd cé thé dong cat
ngudn cdp cho LED héng ngoai & tan sb6 ~36KHz. Pay la tAn sb dwoc dung trong
céc thiét bi thu phat hdng ngoai phd bién trong sinh hoat (TV, diéu hoa nhiét do, dau
dia CD,...)

IR RECEIVER =
- w
—— 1016V 1
WCO————— AN — 2
Rl 100 3
LA TR RECEIVER
R & B3 2

Mach thu dworc thiét ké véi mét thu hdng ngoai sén co trén thi trwerng. Méat
thu nay duoc thiét k& véi bd loc théng mét dai, chi cho phép cac tan sb xap xi
36KHz di qua. Do loai méat thu nay d&c biét nhay cam véi nhiéu ngudn nudi nén dau
vao nguoén nudi cho mat dwoc thiét ké véi mdt mach loc RC thay vi nbi truc tiép 1&n
ngudn cta mach thi nghiém. Binh thwdng dau ra ctia mét thu & mirc cao, khi nhan
dwoc tin hiéu hdng ngoai & tan sb ~36KHz truyén t&i, dau ra clia mat thu sé lap tic
xubng murc l6gic thdp (mec 0). Khi hét tin hiéu héng ngoai, dau ra lai tré vé mic
logic cao (mtrc 1). Nhe vao viéc do khoang thdi gian & mire thap cta dau ra, ngudi
ta c6 thé biét dwoc thoi gian phat xung twong dwong & bén phat, tv d6 suy ra ma
dwoc truyén di. Trong vi du sau sé& sir dung tia hdng ngoai dé truyén di 3 loai ma,
phan biét nhau bi thoi gian phat di (2ms, 4ms va 6ms). Cac nguwdng dé phan biét
cac ma véi nhau va cac ma véi nhiéu 1a 1ms, 3ms, 5ms va 7ms.
M4 thir nhat kéo dai 2ms twong dwong véi khodng 80 xung phat di & tan sb
~36KHz. Ma nay dugc phat di khi mach bén phat nhan dwoec tin hiéu ttr mét trong
ba phim badm cta hang 1.
M4 th hai kéo dai 4ms twong dwong véi khoang 160 xung phat di & tan sb
~36KHz. Ma nay duwgc phat di khi mach bén phat nhan dwoec tin hiéu ttr mét trong
ba phim badm cda hang 2.
M4 thr ba kéo dai 6ms twong dwong véi khodng 240 xung phat di & tan sb ~36KHz.
Ma nay duwoc phat di khi mach bén phat nhan dwoc tin hiéu tr mét trong ba phim
bam cda hang 3.
Vi du: Thiét k& hé thu phat tin hiéu héng ngoai, thwe hién thu phat ba loai ma va
hién thi 1én LCD loai ma thu dworc.
Code mau cho bén phat
// Khai bao cac file header
#include <AT89X52.H>
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#include <Kit8051.h>
// Khai bao cac bien toan cuc

// Khai bao cac ham

void Delay(unsigned int n);

void Delay12us(void);

void InitSystem(void);

void ScanMatrix(void);

void Transmit(unsigned char n);

// Dinh nghia cac ham
void Delay(unsigned int n)
{
unsigned int i,j;
for(i=0;i<n;i++)
for(j=0;j<100;j++);
}
void Delay12us(void)
{
unsigned char i;
i++;
i++;
i++;
i++;
i++;
i++;
}
void InitSystem(void)
{
// Cam LCD
LCD E =0;
}
void ScanMatrix(void)
{
/I Chuyen cac hang lam dau vao, cac cot lam dau ra muc thap
ROW 1 =1;
ROW 2 =1;
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ROW_3 = 1;

COL_1=0;

COL_2 =0;

COL_38=0;

// Kiem tra xem co phim bam?
if((ROW_1)|(IROW_2)|(IROW_3))

{

}

}

// Chong rung phim
Delay(100);
// Kiem tra lai
// Neu la hang 1 co phim bam
ifl(ROW_1)
{
Transmit(80);
// Doi nha phim
while(ROW_1);
}
// Neu la hang 2 co phim bam
ifl(ROW_2)
{
Transmit(160);
// Doi nha phim
while(ROW_2);
}
// Neu la hang 3 co phim bam
if(ROW_3)
{
Transmit(240);
// Doi nha phim
while(ROW_3);

void Transmit(unsigned char n)

{

unsigned char i;
for(i=0;i<n;i++)

{

IR_LED = 0;
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Delay12us();

IR_LED = 1;

Delay12us();
}

}
// Chuong trinh chinh

void main(void)

{
// Khoi tao he thong
InitSystem();
// Vong lap vo tan
while(1)
{

ScanMatrix();

}

}

Code méu cho bén thu

/I Khai bao cac file header
#include <AT89X52.H>
#include <Kit8051.h>

// Khai bao cac bien toan cuc
unsigned char code string1[] = "8051 Starter Kit";
unsigned char code string2[] = "Ma nhan duoc = ";

// Khai bao cac ham

void InitSystem(void);

void Delay(unsigned int n);

void InitLCD(void);

void WriteCommand(unsigned char command);
void WriteCharacter(unsigned char character);
void WriteLCD(unsigned char x);

void SendString2LCD(unsigned char code *p);
void DisplayText(void);

// Dinh nghia cac ham
void InitSystem(void)

{
// Cam LCD
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LCD_E =0;

// Tre de LCD tu khoi tao ben trong (it nhat 15ms)
Delay(100);

InitLCD();

// Khoi tao Timer0 o che do 16bit
TMOD = 0x01;

// Gau hinh ngat ngoai 0 theo suon xuong
ITO = 0;
/I Cho phep ngat ngoai 0
EX0=1;
EA =1;

}

void Delay(unsigned int n)

{
unsigned int i,j;
for(i=0;i<n;i++)

for(j=0;j<100;j++);

}

void InitLCD(void)

{
WriteCommand(0x30);
WriteCommand(0x30);
WriteCommand(0x30);

// 8 bit, 2 lines, font 5x7
WriteCommand(0x38);
// Display on, hide cursor
WriteCommand(0x0C);

// Xoa man hinh
WriteCommand(0x01);

}
void DisplayText(void)

{
// Dich con tro den vi tri thu 2, dong thu nhat
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WriteCommand(0x80);
SendString2LCD(string1);

// Dich con tro den dau dong thu hai
WriteCommand(0xCO0);
SendString2LCD(string2);

}
void WriteLCD(unsigned char x)

{
LCD_RW = 0;
LCD_DATA = x;

LCD_E =1;
LCD_E =0;
Delay(5);
}
void WriteCommand(unsigned char command)
{
LCD_RS = 0;
WriteLCD(command);
}

void WriteCharacter(unsigned char character)
{

LCD_RS = 1;

WriteLCD(character);

}
void SendString2LCD(unsigned char code *p)

{
unsigned char i=0;
while(p[i]!'=0)
{
WriteCharacter(p[i]);
i++;
Delay(100);
}
}
void ExternallnterruptO(void) interrupt IEO_VECTOR
{
unsigned char temp;
// Xoa Timer 0
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THO = 0;
TLO = 0;
// Cho Timer 0 chay
TRO = 1;
// Doi cho den khi tin hieu nhan duoc ket thuc
while(IP3_2);
// Dung Timer 0
TRO = 0;
/I So sanh gia tri cua Timer voi cac nguong de xac dinh ma nhan duoc
temp = THO;
if(temp>THRESHOLD_1)&&(temp<THRESHOLD_2))
{
// Dua con tro den vi tri mong muon
WriteCommand(0xCF);
// Hien thi ma nhan duoc
WriteCharacter('1');

}
else if((temp>THRESHOLD_2)&&(temp<THRESHOLD_3))

{
// Dua con tro den vi tri mong muon
WriteCommand(0xCF);
// Hien thi ma nhan duoc
WriteCharacter('2");

}
else if((temp>THRESHOLD_3)&&(temp<THRESHOLD_4))

{
// Dua con tro den vi tri mong muon
WriteCommand(0xCF);
// Hien thi ma nhan duoc
WriteCharacter('3');

}

}
// Chuong trinh chinh

void main(void)

{
// Khoi tao he thong
InitSystem();
DisplayText();
//'Vong lap vo tan
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while(1);

File header cho toan bo cdc chuong trinh méu & trén bao gém file “AT89X52.H” ¢6
sén cta trinh bién dich Keil. Ngoai ra con cé thém mot file header khdc tén la
“Kit8051.h” do nguoi str dung tw tao ra nhdm dinh nghia cdc hang sb, cac tén goi
khac cta céc tin higu giao tiép, diéu khién. Chi tiét xin tham khdo trong dia CD kém
theo.
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