Tai li¢u tham khio mén ky thuit vi diéu khién

Chuwong 1: GIOI THIEU VI PIEU KHIEN 8051

1.1. Tong quan vé ho vi diéu khién

Vao nam 1981 héang Intel gidi thiéu bo vi diéu khién dugc goi 12 8051. Bo vi diéu khién
nay c6 128 byte RAM, 4K byte ROM trén chip, hai bo dinh thoi, mot cong ndi tiép va 4
cong (d6 rong 8 bit) vao — ra tat ca duoc dat trén mot chip. 8051 14 mot b xur 1y 8 bit ¢6
nghia 1a CPU chi c6 thé 1am viéc véi 8 bit dit lidu tai mot thoi diém. Dit liéu 16n hon 8 bit
duoc chia ra thanh céc du liéu 8 bit dé xir 1y.

8051 d4 tré 1én pho bién sau khi Intel cho phép cac nha san xuat khac san xuét va ban céc
dang bién thé ciia 8051. Diéu ndy din dén sy ra doi nhidu phién ban cta 8051 vdi cac toc do
khac nhau va dung lugng ROM trén chip khac nhau. Miac du ¢ nhiéu bién thé khac nhau
ctia 8051 vé téc do va dung lugng nhd ROM trén chip, nhung tat ca ching déu twong thich
v6i 8051 ban dau vé cac 1énh. Didu ndy c6 nghia 1a néu viét chuong trinh cia minh cho mot
phién ban nao cua 8051 thi no ciing s€ chay véi moi phién ban khac ma khdong phén biét no
dugc san xuat tir hdng nao.

Pic Tinh S6 Lwong
ROM trén chip 4K byte
RAM 128 byte
Bo dinh thoi 2

Céc chan vao —-ra 32

Cong ndi tiép 1

Nguon ngat 6

Bang 1.1: Cac ddc tinh ciia 8051 dau tién

Ta c0 thé so sanh 3 loai chip cia ho vi diéu khién 51 nhu bang sau

Pac tinh 8051 8052 8031
ROM trén chip 4K byte 8K byte 0 K byte
RAM 128 byte 256 byte 128 byte
B6 dinh thoi 2 3 2
Chén vao - ra 32 32 32
Cong ndi tiép 1 1 1
Nguon ngat 6 8 6

Bdng 1.2: Bang so sanh ddc tinh cua 3 thanh vién ho 8051
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1.2. Kién triic phan cirng ciia ho 8051
1.2.1. So' d khdi ciia 8051
Kién triic co ban bén trong 8051 bao gém cac khéi chirc ning sau
- CPU (Central Processing Unit): don vi diéu khién trung tim
- B6 nhé chuong trinh ROM bao gom 4 Kbyte
- B nhd dir liéu RAM bao gdm 128 byte
- B6n cong xuat nhép
- Hai b dinh thoi/bd dém 16 bit thuc hién chtic nang dinh thoi va dém su kién
- B giao dién ndi tiép (cong ndi tiép)
- Khéi diéu khién ngét véi hai ngudn ngét ngodi

- B0 chia tan s6

The 8051 Block Diagram

External interrupts

4K byte 128 bvte WWEEE, counter
Interrupt Control ROM Wl o) e Inputs

I
1

Y
Bus
QSC Gl /O Ports
i
11
PO P2 P1 P3
{Address/Data)

Hinh 1.7: So do khoi cia b vi diéu khién 8051

1.2.2. So' dd chan va chirc niing cic chan ciia vi diéu khién 8051

Hinh 1.2 cho ta so d6 chan cta chip 8051, mé ta chirc nang cac chan nhu sau:
* Chén 1 dén 8: dugc goi 12 Cong 1 (Port 1),

Tam chan nay c6 duy nhat 1 chirc ning 12 xut va nhap. Cong 1 ¢6 thé xuat va nhap theo
bit hoic byte. Ta d4nh tén cho mdi chan cia Port 11a P1.X (X =0 dén 7)
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P1.0
P1.1

P1.2

P13

P14

P1.5

P16

P17

RST

(RXD) P3.0
(TXD) P3.1
" (NTO) P3.2
T (INT1) P3.3
(TO) P34
(T1) P35
(WR) P36
RD) P3.7
XTAL2
XTAL1
GND

8051
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40
39
38
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23
27
26
25
24
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22
21

Juduuyguuuuyyyuuutt

Hinh 1.2: So do6 chdn cia 8051

* Chéan 9: la chan vao reset cua 8051

Vee

P0.0 (ADO)
P0.1 (AD1)
P02 (AD2)
P0.3 (AD3)
P0.4 (AD4)
P0.5 (AD5)
P0.6 (ADS)
P0.7 (AD7)
EANPP
ALEPROG
PSEN
P27 (A15)
P26 (A14)
P25 (A13)
P24 (A12)
P23 (A11)
P2.2 (A10)
P21 (A9)
P2.0 (A8)

Khi tin hiéu nay dugc dua 1én muc cao trong it nhat 1a 2 chu ky may, cac thanh ghi trong
bo vi diéu khién duoc tai nhimng gia tri thich hop dé khai dong hé théng. Hay noi cach khac

1a vi di€u khién s€ bi reset néu chan nay dugc kich hoat murc cao.

vce On Reset
10,uFi““'“: /
&

L

- GND

Hinh 1.3: So d6 mach reset ngoai cia 8051

* Chén 10 dén 17: duogc goi 1a Cong 3 (Port 3)

Tam chan nay ngoai chirc ning 1a Xuat va nhap nhu cac chan & cong 1 (chan 1 dén 8) thi
mdi chan nay con ¢d chirc ning riéng nira, cy thé nhu sau:
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Bit Tén Chirc ning
P3.0 RxD Chan nhan dir liéu cho cong ndi tiep
P3.1 TxD Chan truyén dir liéu cho cong ndi tiép
P3.2 INTO Chan ngat bén ngoai 0
P3.3 INT1 Chan ngat bén ngoai 1
P3.4 T0 Ng0 vao cia Timer/counter 0
P3.5 T1 Ng6 vao cia Timer/counter 1
P3.6 WR Xung ghi bo nhé dir li¢u ngoai
P3.7 RD Xung doc bo nha dir liéu ngoai

Bang 1.3: Bang mé td chirc nang riéng cia cong 3

* Chén 18 va 19 (XTAL1 & XTAL?2)
Hai chan nay duoc str dung dé ndi véi bo dao dong ngoai

8051 Clock Circuit

12 MHz
33pF Crystal

i—_ra KTAL?
L

19

Xx51

XTALL

33pF

Xx51 Xx51

TTL Clack XTALD e —8

Source

XTALZ

XTAL1

CMOS Clack —22{ xTaL1
Source

|||I—

Hinh 1.4: Mach dao déng cap cho 8051

Thong thuong mdt by dao dong thach anh s€ dugc ndi t6i cac chan dau vao XTAL1
(chan 19) va XTAL2 (chan 18) cing véi hai tu gom gia tri khoang 30pF. Mot phia cua tu
dién duoc ndi xudng dat nhu hinh trén.

Cac hé thong xay dung trén 8051 thuong co tan sb thach anh tir 10 dén 40 MHz, thong
thuong ta dung thach anh 12 Mhz
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* Chan 20: dugc ndi vao chan 0V cia ngudn cap
* Chén 21 dén chén 28: duoc goi 12 cong 2 (Port 2)

Téam chén ciia cong 2 ¢6 2 cong dung, ngoai chirc nang 1a cong xuat va nhap nhu cong 1
thi cong 2 nady con 1a byte cao cua bus dija chi khi sir dung bo nhé ngoai.
* Chén 29 (PSEN):

Chan PSEN la chan diéu khién doc chuong trinh & bd nhé ngoai, né6 dugc ndi véi chan
OE cia ROM ngoai dé cho phép doc cac byte ma lénh trén ROM ngoai. PSEN ¢ mtc thap
trong thoi gian doc ma Iénh.

Khi thuc hién chuong trinh trong ROM néi thi PSEN duoc duy tri & mc cao
* Chén 30 (ALE):

Chéan ALE cho phép tach cac duong dir liéu va cac duong dia chi tai Port 0 va Port 2.

* Chan 31 (EA):

Tin hiéu chan EA cho phép chon bd nhé chwong trinh Ia bo nhé trong hay ngoai vi diéu
khién. Néu chan EA dugc ndi & mirc cao (ndi ngudn Vece), thi vi didu khién thi hanh chuong
trinh trong ROM ngi. Néu chan EA ¢ mirc thap (dugc ndi GND) thi vi diéu khién thi hanh
chuong trinh tir bd nhé ngoai.

* Chdn 32 dén 39: dugc goi 1a cong 0 (Port 0)

Cong 0 gém 8 chan ciing co 2 cong dung, ngoai chirc nang xuat nhap, cong 0 con la bus
da hop dir liéu va dia chi, chtrc nang nay sé duoc sir dung khi 8051 giao tiép véi cac biét bi
ngoai co kién triic Bus nhu cac vi mach nhé...

Vi cong PO 12 mot mang mé khéc so Véi cac cong P1, P2 va P3 nén cac chan & cong 0
phai dugc ndi v6i dién trd kéo khi sir dung cac chan nay nhu chan vao/ra. Pién trd nay tly
thuc vao dic tinh ngd vao cila thanh phan ghép ndi véi chan ciia port 0. Thuong ta ding
dién tro kéo khoang 4K7 dén 10K

Vo
10 K
PO.0
PO.1 + o
PO.2 o
8051 pp.3 ~
PO.4 =
P0.5
PO.6
PO.7

Hinh 1.5: Néi dién tré kéo cho cong 0 ciia 8051

* Chan 40: chan ngudn cia vi diéu khién, duoc ndi vao chan Vcc cia ngudn
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1.3. To chirc by nhé

Trén vi diéu khién 8051/8052 déu c6 ca bd nhd chuong trinh (ROM) va b nhé dir lidu
(RAM). Tuy nhién dung luong ciia cac bd nhé trén chip 1a han ché. Khi thiét ké cac ung
dung doi hoi bo nhé 16n ngudi ta co thé dung bd nhé ngoai.

1.3.1. B§ nhé chwong trinh

B6 nhé chuong trinh 14 bo nhé chi doc, 14 noi luu trit chwong trinh caa vi diéu khién. Bo
nhd chuong trinh caa ho 8051 ¢6 thé thudc mot trong cac loai sau ROM, EPROM, FLASH
hodc khong c6 bd nhd chwong trinh trén chip. Véi ho vi diéu khién 89xx, bo nhé chuong
trinh dugc tich hop sin trong chip ¢ kich thudc nho nhat 12 4kByte. Véi cac vi diéu khién
khong tich hop sin bd nhé chuong trinh trén chip, budc phai thiét ké bo nhé chuong trinh
bén ngoai.

Pia chi dau tién cua bd nhd chuong trinh 13 0000H, chinh 1a dia chi reset cua vi diéu
khién. Ngay khi bat ngudn hodc reset vi diéu khién, thi CPU s& nhay dén thyc hién lénh &
dia chi 0000H nay.

Khi sir dung bd nhé trén chip thi chan EA phai dugc ndi 18n mic logic cao (+5V). Néu
ban muén mé rong bd nhd chwong trinh thi ching ta phai ding bo nhd ngoai véi dung
lugng ti da 12 64Kbyte.

1.3.2. By nhé dir liéu

Bo6 nhd dir lidu ton tai doc lap so v6i bd nhd chuwong trinh. Ho vi diéu khién 8051 c6 bd
nhé dir liéu tich hop trén chip nho nhat 14 128byte va ¢6 thé mo rong véi bo nhé dir lidu
ngoai Ién toi 64kByte.

B0 nh¢ dit liéu dugc phan chia nhu sau:

* Cac biing thanh ghi c6 dia chi tir 00H dén 1FH

32 byte thap ctia bo nhé ndi duge ding cho cac bang thanh ghi (ddy thanh ghi). Bo 1énh
8051 hd tro 8 thanh ghi RO dén R7 va theo mic dinh sau khi reset hé théng, cac thanh ghi
nay c6 cac dia chi tir 00H dén 07H.

Do c6 4 bang thanh ghi nén tai mot thoi diém chi c6 duy nhat 1 bang thanh ghi duoc truy
suit bgi cac thanh ghi RO - R7, dé thay d6i cac bang thanh ghi thi ta thay d6i cac bit chon
bang trong thanh ghi trang thai PSW.

* Ving RAM dia chi héa tirng bit c6 dia chi tir 20h dén 2Fh

8051 chtra 210 vi tri bit dugce dinh dia chi trong d6 128 bit chira trong cac byte ¢ dia chi
tir 20H dén 2FH (16 byte x 8 bit = 128 bit) va phan con lai chtra trong cac thanh ghi dac
biét. Ngoai ra 8051 con ¢ cac cong xuat/nhap co thé dinh dia chi tirng bit, diéu nay 1am don
gian viéc giao tiép bang phan mém vdi cac thiét bi xuat/nhap don bit.

* Vung RAM da dung cé dia chi tir 30h dén 7Fh

Bat ky vi tri nhé nao trong ving RAM da muc dich déu c6 thé dugc truy xuat tu do bang
céch str dung céc kiéu dinh dia chi truc tiép hodc gian tiép
* Cac thanh ghi chire niing dic biét cé dia chi tir 80h dén FFh

Ciing nhu céc thanh ghi tir RO dén R7, ta c6 21 thanh ghi chirc nang dic biét SFR chiém
phan trén ciia Ram ndi tir dia chi 80H dén FFH. Can luu y 12 khdng phai tat ca 128 dia chi
tir 80H dén FFH déu dugc dinh nghia ma chi ¢6 21 dia chi dugc dinh nghia.
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00FFh

Fah FFh
Fh B F7h
SFRs
Egh EFh
00&0h EQh| ACC E7h
DOTEA DBh DFh
Scratch Registers
(This space DOh | PSW O¥h
availahle for stack) CBh Fh
1030h
Z0h Z7h
UOZFh [ Bit-addressable
Boh P3 BTh
4 Register Banks
1 Bank= & general ASh IE AFh
purpose registers
000k Alh P2 ATh
98h | SCON | SBUF 49Fh
Q0h F1 497h
g8ah | TCOMN | TMOD [ TLO | TLT | THO| TH1 aFh
a0h PO SP OFL| DFH PCOM | 8Th

Hinh 1.6: Cdu triic bo nhé dir liéu ciia 8051

1.3.3. Cac thanh ghi chirc ning dac biét (SFR)

Thanh ghi ctia 8051 dugc dung dé lwu trit tam thoi dit liéu hodc dia chi. Cac thanh ghi
nay chu yéu cé kich thudc 8 bit, 8 bit ciia cac thanh ghi duoc sap xép nhu hinh duéi trong
d6 bit D7 1a bit ¢ trong s6 cao nhat, con bit DO 14 bit ¢ trong so thap nhat.

D7 | D6 | D5 D4 | D3 | D2 | D1 | DO

Hinh 1.7: Thanh ghi 8 bit

Phan dudi day, chiing ta s& nghién ctru khai quat vé cac thanh ghi co ban ciia 8051. Chi
tiét hoat dong cia mdi thanh ghi, cd... s& dugc tim hiéu k¥ khi hoc 1énh lap trinh,
a) Thanh ghi chinh A

La thanh ghi dic biét ciia 8051 dung dé thuc hién cac phép toan caa CPU, thuong ki hiéu
la A (Accumulator).
b) Thanh ghi phu B

La thanh ghi tinh toan phu ciia vi diéu khién 8051, ¢ dia chi FOH duoc dung chung véi
thanh ghi chinh A trong cac phép toan nhan, chia. Thanh ghi B ciing dugc su dung nhu mot
thanh ghi trung gian
¢) Thanh ghi cong PO - P3

Céc port Xuét/nhélp cua 8051 bao gém Port 0 tai dia chi 80H, Port 1 tai dia chi 90H, Port
2 tai dia chi AOH va Port 3 tai dia chi BOH. T4t ca cac port nay déu c6 thé truy suét theo bit
hoac theo byte.
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o
4]
=l
3
o
=
=
(=}
8
o
<
=

| RAM Memory

Special Function

Registers
(SFRs)

Input / Qutput
Register

Input / Output

Port

—
I/O Pins

Hinh 1.8: M@ td chitc ndng xudt/nhdp ciia thanh ghi cong
d) Thanh ghi trang thai chwong trinh PSW

Thanh ghi trang thai chuong trinh PSW (dia chi: DOH) 1a thanh ghi mo ta toan bg trang
thai chuong trinh dang hoat dong cta hé thong.

PSW.7

PSW.6

PSW.5

PSW.4

PSW.3

PSW.2

PSW.1

PSW.0

CY

AC

FO

RS1 RSO

ov

P

Bang 1.4: Thanh ghi trang thadi chuwong trinh PSW
Giai thich chirc nang timg bit ctia thanh trang thai chuong trinh PSW

* Co nhé CY (Carry Flag) - dia chi D7h: co nhé ¢ tac dung kép (dung trong cac phép

toan sd hoc va logic). Thong thuong nd duoc ding cho cac Iénh toan hoc: Co C duoc Set

Ién 1 néu phép cong co Bit nhd tir Bit 7 (bi tran) hodc phép trir c6 Bit muon cho Bit 7.

Nguoc lai, c& nhd C = 0 néu phép cong khong c6 nhé va phép trir khong cé muon. Dé dé

hinh dung, ta xem vi du ¢ hinh duéi day

C

10000000

10110101

00110101

Hinh 1.9: vi du vé co nhé CY
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* Co nhé phu AC (Auxiliary Carry Flag) - dia chi D6h: khi cong nhiing gia tri BCD, co
nhé phu duge Set 18n 1 néu ¢ Bit nhé tir Bit 3 (bit thir 4) sang Bit 4 hoic két qua trong 4
Bit thap nam trong khoang 0AH->0FH.

AC

00001010
00101101

00110111
Hinh 1.10: vi du vé co phu AC

* Co 0 (Flag 0) - dia chi D5h: co 0 1a mét bit co da dung dung cho cac tmg dung cuia nguoi
dung
* Bit chon bing thanh ghi RS1 va RSO - dia chi D4h & D3h: hai bit nay dugc ding dé
chon bang thanh ghi RO, R1, R2 hay R3. Chung dugc x6a vé 0 khi chip bi reset va dugc
thiét 1ap mirc 1 hay 0 bang phan mém.

Tuy theo RS1, RSO ¢6 gia tri bang 00,01,10 hay 11 s& chon dugc bang thanh ghi twong
ung Bang 0, Bang 1, Bing 2, Bang 3

RS1 RSO Rgg:f;er
0 0 0
0 1 1
1 0 2
1 1 3

* Co tran OV (Overflow flag) - dia chi D2h: ¢ tran dugc thiét 1ap (OV = 1) sau mot hoat
dong cong hodc trir néu co su tran toan hoc.

- Khi céc sé ¢6 dau duge cong hodc trir voi nhau, ta ¢ thé dung cd nay dé kiém tra xem két
qua c6 nam trong gidi han xac dinh khong (-127, +128).

- Khi cong hoic trir cac s6 khong dau thi co ndy dugc bo qua.

ﬂDV
01001101
01101010

l0110111

Hinh 1.11: vi du vé co tran OV
* Bit PWS.1 - dia chi D1h: bit dugc dung cho nguoi dung dinh nghia
* Co chiin 1é P - dia chi DOh: phan 4nh sd bit 1 trong thanh ghi A 14 chén hay 1¢. Néu thanh
ghi A chtra mot s6 chén cac bit 1 thi P = 0 con chira mot s6 16 bit 1 thi P = 1.
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e) Con tré ngin xép SP (Stack Point)

Ngin xép chinh 1a ving bd nhé RAM duoc CPU sir dung dé luu thong tin tam thoi.
Thong tin nay c6 thé 1a dir liéu hodc dia chi. CPU can cac thanh ghi ndy vi s6 cic thanh ghi
bi han ché.

Nhu vay, dé co thé truy cap vao ving nhé ngin xép thi can phai c6 thanh ghi trong CPU
tro dén. Thanh ghi SP nay s& duoc dung dé tro dén ngan xép, nén duoc goi 1a thanh ghi con
tro ngan xép.Thanh ghi nay c6 d6 rong 1 8 bit, tirc 14 chi ¢ thé tro dugc cac dia chi tir 00h
dén FFh.

f) Con tré dir liéu DPTR (Data pointer)

Con tro dit liéu duge dung dé truy xuit bd nhé chuong trinh ngoai hodc bd nhd dir lidu
ngoai. Con tré dir liéu 12 mot thanh ghi 16 bit & dia chi 82H (DPL - byte thap) va 83H (DPH
- byte cao).

g) Thanh ghi b$ dém truyén théng ndi tiép SBUF (Serial Data Buffer)

Bo dém truyén thong duoc chia thanh hai bd dém, bo dém truyén dit liéu va bé dém nhan
dir liéu. Khi dir liéu dugc chuyén vao thanh ghi SBUF, dir liéu s& duoc chuyén vao bo dém
truyén dir lidu va sé dugc luu giit & d6 cho dén khi qué trinh truyén dir liéu qua truyén thong
néi tiép két thuc. Khi thuc hién viéc chuyén dit lidu tir SBUF ra ngoai, dit liéu s& duoc 1y tir
bo dém nhan dir lidu cia truyén thong ndi tiép.

h) Thanh ghi ciia b dinh théi/bo dém

8051 c6 2 bo dém/dinh thoi (counter/timer) 16 bit dé dinh cac khoang thoi gian hodc dé
dém céc su kién. Cac cap thanh ghi (THO, TLO) va (TH1, TL1) la c4c thanh ghi ctia by dém
thoi gian. Bo dinh thoi 0 co dia chi SAH (TLO, byte thap) va 8CH (THO, byte cao). Bo dinh
thoi 1 ¢6 dia chi 8BH (TL1, byte thap) va 8DH (TH1, byte cao).

Hoat dong ctia by dinh thoi dugc thiét 1ap boi thanh ghi ché do dinh tho1i TMOD (Timer
Mode Register) ¢ dia chi 88H. Chi c6 TCON dugc dinh dia chi tirng bit.

i) Thanh ghi ngit (Interrupt register)

Ngat (Interrupt) - nhu tén ciia né, 1a mot s6 sy kién khan cap bén trong hoic bén ngoai bo
vi diéu khién xay ra, budc vi diéu khién tam dimg thyc hién chuwong trinh hién tai, phuc vu
ngay lap tic nhiém vy ma ngat yéu ciu — nhiém vy ndy goi 1a trinh phuc vu ngit
(ISR: Interrupt Service Routine).

Dé thiét 1ap ngat, ta s& thiét 1ap cac gia tri trong thanh ghi cho phép ngit IE & dia chi
A8H, thir tr vu tién nga‘it duoc dat bﬁng cach set cac bit ¢ thanh ghi uu tién ngét IP & dia chi
B8h. Ca hai thanh ghi nay dugc dinh dia chi theo bit.

1.4. Giéi thi¢u vé 1ap trinh hop ngir 8051 va phan mém Kiel C

Trong phan nay ching ta ban vé dang thirc cia hop ngit va dinh nghia mét sé thuat ngir
st dung rong rdi gan lién voi lap trinh hop ngir.

CPU chi ¢6 thé 1am viéc véi cac s6 nhi phan va c6 thé chay véi téc do rat cao. Tuy nhién,
that 1a ngan ngam va cham chap dbi véi con nguoi phai 1am viéc véi cac s6 0 va 1 dé lap
trinh cho may tinh. Mot chuong trinh chira cac s6 0 va 1 dugc goi 12 ngdn ngi may.

Trong nhiing ngay dau ciia may tinh, cac lap trinh vién phai viét ma chuong trinh dudi
dang ngdn nglr may. Mic du hé thong thap luc phan (s6 Hex) da dugc sir dung nhu mot
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cach hiéu qua hon dé biéu dién cac s6 nhi phan thi qua trinh 1am viéc voi ma may van con la
cong viéc cong kénh ddi voi con nguoi. Cudi cling, hop ngit ciing duoc xay dung, trong d6
O str dung cac tur goi nhd cho cac 1énh m@ may cong véi nhitng dac tinh khac giap cho viée
lap trinh nhanh hon va it mac 161 hon. Thuét ngir tir goi nhé (mnemonic) thudng dugc Sir
dung trong tai liéu khoa hoc va k¥ thuat may tinh dé tham chiéu cho cic ma Iénh va tir viét
tat twong d6i dé nhé. Cac chwong trinh hop ngit phai duoc dich ra thanh ma may bang mot
chuong trinh dugc goi la trinh hop ngit (hgp dich). Hop ngit dugc coi nhu 1a mdt ngdn ngir
bac thap vi n6 giao tiép truc tiép véi cau trac bén trong caa CPU. Dé 1ap trinh trong hop
ngit, 1ap trinh vién phai biét tit ca cac thanh ghi cia CPU va kich thudc cia chiing cling nhur
céc chi tiét khac.

Ngay nay, ta c6 thé sir dung nhiéu ngdn ngir 1ap trinh khéac nhau, chang han nhu Basic,
Pascal, C, C ++, Java va vb sd ngon ngir khac. Cac ngdn ngir nay duoc coi 1a nhitng ngon
ngit bac cao vi lap trinh vién khdng can phai tuong tac voi cac chi tiét bén trong caa CPU.
Mot trinh hop dich dugc dung dé dich chuong trinh hop ngit ra md may con (con doi khi
cling con dugce goi ma ddi tuong (Object Code) hay ma Iénh (Opcode), con cac ngdn ngir
bac cao duoc dich thanh cac ngbn ngir ma may bang mot chwong trinh goi 1a trinh bién dich.
1.4.1 Giéi thiéu vé hop ngir

Mot chuong trinh hop ngit bao gom mot chudi cac dong lénh hop ngit. Mot 1énh hop
nglr co6 chira mot tir goi nhé va tuy theo ting 1énh va sau né cé mot hoac hai toan hang. Cac
toan hang 1a cac dir liéu can dugc thao tac va cac tir goi nhé 1a cac lénh dbi véi CPU noi nd
lam gi véi cac dir liéu. Dudi day 14 vi du vé mot chuong trinh hop ngir.

ORG OH ; Bdt dau (origin) tai ngan nhé 0
MOV R5, #25H;  Ngp 25H vao R5
MOV R7,#34H; Nap 34H vao R7

MOV A, #0 Nap 0 vao thanh ghi A

ADD A, R5; Cong noi dung R5 vao A (A=A + R5)

ADD A, R7 ; Cong noi dung R7 vao A (A=A + R7)

ADD A, #121H ;  Codng gid tri 12Hvao A (A = A + 12H)
HERE: SIMP HERE ; o0 lai trong vong lap nay

END ; Két thiic tép nguon hop ngiv

Nhu vy ciu triic ciia mot chuong trinh hop ngir ta ¢4 duoc biét, cau hoi dat ra 1a chuong
trinh s& dugc tao ra va hop dich nhu thé nao va lam thé nao dé c6 thé chay dugc?

Céc bude dé tao ra mot chuong trinh hop ngir c6 thé chay duoc 1a:

1. Trudc hét ta st dung mot trinh soan thao dé viét duoc chwong trinh gidng nhu
chuong trinh & vi du trén. C6 nhiéu trinh soan thao tuyét voi dé soan thao chuong trinh nhu
trinh soan thao EDIT ctiia MS-DOS hoic Notepad ciia. Luu Y rang, trinh soan thao phai ¢
kha ning tao ra tép ma ASCII. P6i véi nhiéu trinh hop ngi thi c4c tén tép tuan theo cac quy
ude thuong 1& cia DOS, nhung phan mé rong ciia cac tép ngudn phai 1a .asm hay .src
(source - tép ngudn) tuy theo trinh hop ngir ma ta sir dung.
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2. Tép nguodn co6 phan mo rong .asm duoc tao ra & bude 1 s& dugce nap vao trinh hop
dich ctia 8051. Trinh hop dich chuyén cac 1énh ra ma may. Trinh hop dich s& tao ra mot tép
dbi twong va mot tép liét ké véi cac thanh phan mé rong .obj va .Ist tuong tng.

3. Céc trinh hop dich yéu cau mot budc thir ba goi 12 lién két. Chuong trinh lién két lay
mot hodc nhiéu tép ddi trong va tao ra mot tép ddi twong tuyét d6i véi thanh phan mo rong
.abs.

4. Ké sau @6 tép .abs duoc nap vao mot chuong trinh chuyén d6i tép ddi tuong vé dang
s6 HEX duoc goi 1a “OH”. Tép nay dudi mé rong Hex va co thé nap tét vao trong ROM.

Hién nay cac phan mém thuong két hop cac budc 2 dén 4 vao thanh mot budc dé tao
duoc tép .Hex. Pién hinh nhu phan mém KEIL C, day la chuong trinh hd tro kha diy du
trong viéc 1ap trinh cho vi diéu khién ho 8051 ngoai viéc bién dich bang ngdn ngir C ban
cling c6 thé bién dich dudi dang ASM.

Trong phan mém nay, ta c6 thé soan thao chuong trinh bang ngdn ngit C hoic hop ngir
Assembly, sau d6 s& dung phan mém nay dé bién dich chuong trinh thanh tép Hex dé nap
vao Chip.

1.4.2. Huwéng din sir dung phan mém KEIL C dé soan thio va bién dich chwong trinh

Keil C 14 cong cu phan mém hd trg kha day du dé ngudi ding soan thao va bién dich

chuong trinh danh cho cac vi diéu khién thudc ho 8051 bang ngdn ngir C va Assembly.
Khi ta khai dong chuong trinh thi sé ¢6 giao dién nhu sau

EEX

rals Tools SUCS Window Help
BB $H B E S A e uls @ BEOaYH
2 A\Target] ME]
4 Target

[=-£3 Source Group 1
- [#] Huasm

KEIL

An ARM® Company

D]

IDE for Microcontrollers

Copyri gM @1387 2003 Heil Scftware, Ine. Ml rights
This program i protested by US and internatior i

A=k @

m &G, 20
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Buwéc 1: Tao mot du an - Vao Project -> Chon new project

~ File Edt View |Project| Debug Flash Peripherals Tooks SYC3 window Help

Iz | — ) AR AL =1 [

Import isiond Project..

Open Project .,
[Project Workspace Close Praject

Target 1
Sourd B Components, Environment, Books. ..

Select Device for Target Target 1'

Options for Target ‘Targst 1'

%] Build target F7
Rebuld all target files

1 CiKei 51\ ExamplesiHELLOR uv2

2 CiikeilCs1ExamplesiHELLOVL 11, uv2

3 CilkeiCstiExamplesiHeloiHelo. vz

4 CikeilCS1 | ExamplesiMeasureiieasre. Liv2
5 Cikeio51 RExTiny ZyExamples)\Trffic Traffic, 1V2
6 CHiKeiNCS1|ExamplesiBlinky | Blinky Lv2

2 CiikeilC51 \ExamplesiCampleiCaample. Lv2

Lo |>|;i

‘Simulation

_ Ble Edit View Project Debug Flash Petipherals Took S¥CS Window Help
¢ % % % B | ) R - = R TR
Target 1 - A=

T

=43 Target 1
(=15 source Group 1
- [# HLasm

Create New Project

Savein | ) HELLD BN ol =

Filename:  [Datten|

Saveaslype [Project Files (*uv2)

Lo |>|;i

Command Find in Files

Tl T [ [ Rw
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Buwéc 3: Chon dén hing san xuat va tén chip can 1ap trinh

Vi du: chip AT89C51 ctia hdng Atmel, chon OK

\/ Dat ten - pVision3

_ fle Edit Yew Project Debug Flgsh Pefipherals ook SVCS Window Help

FHg tBR ¢ T T P |

: i1 K| Target1 MR
x

#Hlesp S QB[R elm

Praject Workspace ~ x|
@] Target1

Select Device for Target ‘Target 1'

CPU

Wendor  Atmel
Device: I Use Estendsd Linker [L3451) instead of BLE1
Toolset: ™ Use Estended Assembler [6551] instead of 451

Database Description:

151 @ Acer Labs
@ Actel

1 @ Aerofler UTME
@ Alium

@ Analog Devices
chotChips

G Atmel Wireless & uC

@ Cast, Inc.

-2 CML Microcicults

- Cybemetic Micro Systems
- CybiaTech

1§ Cygnal Integrated Product o

< i (-

Cancel

Cutput Windove

Lo |>|;i

Tl T [ [ Rw

Budéc 4: ta chon Yes dé hoan thanh viéc tao project

i/ Dat ten - pVision3

~ Fle Edit View Project Debug Flash Peripherals Tools S¥CS Window Help

== - A & % % Ve B | v M= A O )

i

18 K |Target - =

|Project Workspace - x]
[#-77 Target1

pVision3

(2 ) Copy Standerd 8051 Startup Code to Projact Folder and Add Fils to Projact 7

Cutput Windov

Lo |>|;i

Tl T [ [ Rw
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Buéc 5: tao file dé viét chuong trinh.
Chon menu File va chon New...

k2 Dat ten - uVision3 ‘Z"E”X‘

Edit View Project Debug Flash Peripherals ook SYCS Window Help

e 0 s - = w2 A [EBE] o el m

Cpert... (=

et 1 Sl

e

=
=]
@

Save Al

Device Database...

License Management. .

Print Setup. ..

LHL
2 STARTUP.AS1
3 Text2

4 ABSTRACT
SHELLO

Exit

Lo |>|;i

‘Simulation

B Phu huc - Mi

Bude 6: Chon File -> Save -> chon thu muc luu Project ¢ trén va dat tén cho file.

Luru y: Khi I3p trinh trén Keil C bang ngon ngit Assembly phai thyuc hién luu file & dang c6
phan m¢ “.asm”, vi du “Test.asm”. .

Néu ta lap trinh bang ngdn ngtt C, thyc hién luu file & dang file phan mé rong “.c”, vi du
“Test.c”.

E.j[)at ten - pVision3 E"E”X\

- File Edit View Project Debug Flash Peripherals Tools SWCS window Help
BRI AN A EeRE R R B s - r & a ERE] 0 e0 @
S g Targett - 8=

Project Warkspace - =]

® & Target 1
= el

0 Tén file dwoc
Saveir: | ) HELLD s~ EekE- Iu,u TEST asm
[EE B pat ten (= H1.0pt [Hhi =
[B111 [ [HHewo = =
= 111.0pt St SreLo 1Z] hi =y
=101 vepsk  [HHL [2) HELLD ] hi \°F
b1 aesTRACT B = hinp -
o HL (B HeLo.opt F
&l i | | i

« Fie name:  [Testasrl Save v 4

pe: [AllFiles () ~|

BlEam e [

]2\ Build i Command }, Findin Fies IEN |»|_i

T T T T kw

{rdungk.. (B MACH ¥1 DIEU KHIEN. .,
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Tai li¢u tham khao mén ky thuit vi diéu khién

Buéc 7: ta phai add file vira tao vao project bang cach:

- Kich phai chudt vao SOURCE GROUP 1

- Chon Add files to Group “Source Group 1”

- 1 bang thong bao yéu cau chon file hién ra -> chuyén sang budc 8

£ Dat ten - pVision3 E"E”E

File Edit View Project Debug Flash Peripherals Tools S¥CS Window Help
REHO | PBRR (o2 s 0% A e - o m @ a B 0@ m
COE B B K| Target v b=

FEX

[#4] Rebuld target
[4] puild target F7

Bx

Hew Group

Add Files to Group "Source Group 1'

Al Manage Components

Remove Group 'Source Group L' andits Files

Tnchuide Dependencies

‘Bl=lwal® ]

Cutput Windove

Lo >

Add Files o current Project Group [Simulation

B Phuluc- W2 Datten -y en & M

fie Edit Yiew Project Dsbug Flash Peripherals Tooks SYCS Window Help

B HOtEB(o2 s B e - wm e a @BE 0w m

=43 Target 1
=15 Source Group 1

B E5| C:Keil\C51\ExamplestHELLOVTest.asm

Add Files to Group ‘Source Group 1°
Lock in: | £ HELLD s - EerE
B HELLO

File name:

Files of type: | C Source file [.c]

CSource fle [ 0]
sm Source fle [ *sic: %)
Object fle [*.obi)

‘Bl=lwal® ]

Cutput Windove

Lo >

simultion T T T T Fw
B Phuluc- W2 Datten -y
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Buwéc 9: chon file TEST.asm ma ta tao & bude trén va kich add -> chon Close

Fie Edit Yiew Project Debug Flash Peripherals Toolks SYCS Window Help

G Y 4 % % e By (R = v Y T R
i1 g Target1 - &=

—=]

Target 1
[=1-£5 Source Group 1

. et |2 C:\Keil\C51\Examples\HELLO\Test.asm

Add Files to Group ‘Source Group 1°
Loak i | ) HELLD RIS = N e

= H1.opt [=hi (= hi.opt
HELLO hi hi_Opt.Bak ext2
B0 1] hi = hi_uvz.Bak Type: ProjE Assembly File |

(%] HeLLo 7] hi SsrarTUP Date Modfied: 05/06/2014 2:27 CH
|=HeLLo = hinp (= srarme cushibyies
Breocot  [BhiMst (B sTARTUP ASL

] i

Filename:  [Test

Files of type:  [Allfies 1)

i [Qf* = -

Lo !»ILi

‘simulation T T [ [ Fw

Nhu vay ta ¢4 hoan thanh viéc tao du 4n - bay gio ta bit ddu soan thao chuong trinh.

Buée 10: Soan thao chwong trinh nhu hinh dudi

k£ Dat ten_ - pVision3

Eile Edit View Project Debug Flash Peripherals Tools S¥CS Window Help
EHG B nx 4% % % By (T RIS = A R TR
f i1 gX|Target1 - A=

orkspace
4 Target 1
=9 Source Group 1
- [#) sTaRTUP.ASL
o [H] Test.asm

B C:Keil\C51 \Examples\HELL OVTest. asm*
1 oF DDD s khai bac dia chi de bat dau chuony trinh tren Rom

==>>2> lam cac chan Port 0 xuat ra muc 1
»>> lam cac chan Port Z zuat ra mac 1

FO, #OFFH
F2,#111111118 -

Cutput Windove

Lo !»ILi

Simulation L6 Cil [ R

Command Find in Files
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Buée 11: Sau khi hoan thanh viéc soan thao chuong trinh, ta tién hanh dich file asm nay
sang file hex dé nap vao chip

Ta chon Project -> Options for Target “Target 1”

£ Dat ten - pVision3d

Fie Edit Yiew t| Debug Flash Peripherals Tooks SYCS Window Help

e = - e - omEa o g 7 @

Import isiond Project..

Praject Warkspace Close Project

(=823 Target 1
=143 50U B Components, Environment, Books. .

e Select Device For Target Target I

Open Project...

s khai bao dia chi de bat dau chuong trink tren Rom

=>>>> lam cac chan Port 0 xuat ra muc 1

| Options for Target Target 1
>>>> lem cac cham Port Z xust ra muc 1

1118

I Build target F7
[£4] Rebuid al target fles
5 Translate C:\KeilC511Examples|HELLO Test, asm
5 ot

1 CikeilS1|ExamplesiHELLOADat ken uv2

2 CiikeiCE1 \ExamplesiHELLO N uv2

3 CilKeiCsT\ExamplesiHELLOV L1 1 vz

4 C:ikeil 51 \ExamplesiHeloHelo L2

5 Cilkeil o5t \Examplesiteasureiieasure, vz

6 CHiKeiCS1\RETiny 2| Examples\Traffic Traffic, Uvz
2 Ciikeil 51 \ExamplesBlinky|Blinky V2
8 CilKeilCs1\ExamplesiCampleiCSample. vz

Test

‘Bl=lan ®

L]

Cutput Windove

T T T il Commard J, Frdmries 7 Lol !’ri

Set Praject options Simulation L6 Cil [ [ [ Ry

‘J start ) Fdng dinsir g, | G HACH ¥ CIEU KHIEN. . 2 suthieneis.. | T Phulc K7 Dt e -

Eile Edit View Project Debug Flash Peripherals Tools S¥CS Window Help
e =l - N ks 4% % % By (T RIS = A R TR
Fi Target 1 - f =

[Froject Worksmace
= 33 Target 1
=9 Source Group 1
- [#) sTaRTUP.ASL
o [H] Test.asm

Atmel ATEICTT

Memry Model
Code Rom Size

Operating system: [Mone

- Off-chip Code meman - Off-chip #data memar
Star; Size: Start: Size!

Eprom

e par] |
e -
™ -

Eprom

I™ CodeBarking Start End: = 't memory type suppart
Banks [Z + Bark Are: <0000 [0s0n0n | (17 Save addiess evension SFA in interrpts

@ = 0K | Concel | Defaus

Cutput Windove

T T T il Commard J, Frdmries 7 Lol !’ri

Simulation L6 Cil [ [ I Rw
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Budc 13: Chon tab Output va click chon Create HEX File, OK

Fie Edit Yiew Project Debug Flash Peripherals Toolks SYCS Window Help

[ER=N =N N R 4% % Ve B e - o m @ a EE ool
&5 |Target1 - B
|

6 | 48

(=43 Target 1
> Source Group 1
STARTUP.ASL
[4] Test.asm

| C:\Keil\C51\Examples Options for Target ‘Target 1°

Device | Target Output | Lising | C51 | A51 | BL1 Locate | BLST Misc | Debug | Utites |

Select Folder for Objects. Mame of Executable: |Dat ten

End * Create Executabler \Dat ten
¥ Debug Information ¥ Browse Information
[ Cieate HEX File  HEX Pprmat: [HEX-50 -

" Crete Libiay: ADat ten LI

I™ Create Batch Fie

- aifter

¥ Beep When Complete ™ Start Debugging

I~ Run User Program #1: | Browse...
I~ Run Uset Program #2: | Browse...

‘Bl=lwal® ] Test

Command Find in Files

Simulation

Buéce 14: tao file hex

Ta chon Project -> Build Target F7

Ble Edt Yiew |Project| Debug Flgsh Peripherals Tools SVCs Window Help

o = - e e - wm e a EE e m
o

Impart isiont Project...
Open Project...
Close Project

=3 Target 1
-3 508 B components, Environment, Books. .
5] Select Device for Target Target 1' ; khai bac dia chi de bat daw chuong trinh tren Rom

»>> lam cac chan Port 0 xuat ra mac 1

Options for Target ‘Target 1'
>x> lem cac chan Port 2 muat ra mue 1

111B

£ Buid target F7
154 Rebuid all target fies
£2 Translste C:iKeilCS1Ezamples\HELLOI Test sm

X

CHKeilCS1\ExamplesiHELLO|Dat ken uv2
2 CiikeiCE1 \ExamplesiHELLO N uv2
3 CilKeiCsT\ExamplesiHELLOV L1 1 vz
4 C:ikeil 51 \ExamplesiHeloHelo L2
5 Cilkeil o5t \Examplesiteasureiieasure, vz
6 CHiKeiCS1\RETiny 2| Examples\Traffic Traffic, Uvz
2 Ciikeil 51 \ExamplesBlinky|Blinky V2
8 CilKeilCs1\ExamplesiCampleiCSample. vz

=% Test

SYMBOL: ?C_START B
MODULE: STARTUP.obj (?C_STARTUP)
ADDRESS: 0010H

é Program Size: data=9.0 zdata=0 code=21

£ creating hex file from "Dat ten"...

5|"Dat ten" - 0 Error(s), 3 Warning(s). 'j
4

2 Command }, Find in Flles e I

Build target Simulation L6 Cil [ [ [ Rw
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Budre 15: thong bao dé tao file hex hay chua, thong bao 16i va canh bao

EEX]

k£ Dat ten_ - pVision3
File Edit Yiew Project Debug Flash Peripherals ook SWCS indow Help

tmBaeEs B3k Hm 000 ceele-wlala o & 1 |

= 33 Target 1

=9 Source Group 1
- [#) STARTUP.ASL
(8 Test.asm

B C:Keil\C51\Exam ples\HELL OVTest. asm
1 oF DDD s khai bac dia chi de bat dau chuony trinh tren Rom

FO, #OFFH s===»p>> lam cac chan Port 0 xuat ra mmc 1
F2,#111111118  s===>>>> lam cac chan Port 2 xuat ra mmc 1

EIECES e [

x SYMBOL: ?C_START B
; MODULE: STARTUP.chj (7C_STARTUP)
ADDRESE: 0010H

é Program Size: data=9.0 zdata=0 code=21

£ creating hex file from "Dat ten"...

5|"Dat ten" - 0 Error(s), 3 Warning(s). 'j

4

3 A uild £ Cormand J, Frdnfies 7 L >
imulation L6 Cil T il [ Rw

B Phuluc 3 N & z4scH

7% start

Nhu vay ta d@ hoan thanh viéc chuan bi, soan thao va bién dich chuong trinh. Ta s& sir dung
file .hex nay dé nap vao chip 8051.
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