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LOI GIOI THIEU

Khoa hoc ky thudt dang ngdy cang phat trién rat manh mé, cc
cong nghé mdi thuOc cic linh vuc khac nhau ciing nhG dé da ra doi
nham ddp Ung nhu cau cla xa hoi va ky thudt Vi diéu khién ciing
nam trong sO d6. Hién nay kY thudt Vi x(r ly da dugc gidng day rOng
rdi ¢ cac trudng Pai hoc va Cao dang trong ca nudc, tuy nhién linh
vuc mdi Vi diéu khién van dang con rat mGi mé, va nhiing Ung dung
clUa né van chua dugc khai thac triét d€ trong cac hé théng diéu
khi€n, do ludng va di€u chinh cla cac day chuyén cong nghiép. Qua
qua trinh tham gia gidng day tai trudng Pai hoc SPKT Hung yén va
thOi gian hoc tap ndng cao ¢ CHLB DUc, tac gia da tap trung nghién
cru va bién soan gido trinh ky thudt Vi diéu khién nham phuc vu
cong viéc gidng day linh vuc ndy tai truong. Toan b ndi dung gido
trinh dugc chia 1am 2 phan. Phan 1 bao gdm céc kién thlic co bdn vé
phan cling va cic tap 1énh cla ho Vi diéu khién 80C51/ AT89C51. O
phan 2 tac gid tap trung trinh bay phan clUng ho Vi diéu khién 80C52/
AT89S8252 va ky thudt 1&p trinh bang hop nglt. POi tugng cla
quyén gido trinh nay 1a cac sinh vién nganh Dién, Pién t, Co dién tU,
Cong nghé théng tin. Tuy nhién d€ ti€p thu t6t ndi dung tU quyén gido
trinh nay, ngudi hoc can cé ki€n thlc vé kY thudt sO, kY thuat mach
dién tUr va da biét qua mOt ngdn ng(r 1ap trinh cap cao nhu Pascal, C...

Mac du da rat cd gang trong qua trinh bién soan, nhung do trinh
d0d va thdi gian con bi han ché nén chac chan quyén gido trinh nay
khong tranh khoi nhiing thi€u sét, rat mong nhan dugc nhiing y ki€n
dong gbp, phé binh cla ban doc.

Bach Hung Truong 7 24-10-
2003




DAI HOG:SPKT-HUNG YEN: ¢

Gidotrinh: Ky thudt-Vi Piéu Khién

Hung yén, thang 10 nam 2003

Tac gid

Chuong 1. KIEN TRUC HE VXL

INPUT

OuTPUT

CPU
Registers
CuU
—— PC | >
Interface ALU IR Interface
TRl
ROM Program Memory
RAM Data Memory

Hinh1.1. Khai quat chung vé hé VXL

1.1. CPU(Central Processing Unit):
BO vi xU Iy (VXL) la thuat ng(r dugc bat ngudn tU tén goi tiéng Anh 13
MICROPROCESSOR (MP) hoac CENTRAL PROCESING UNIT (CPU). Trong
mOi hé VXL, CPU luén la thanh ph&n quan trong nhat, né quan 1y tat ca cac
hoat dOng cla hé VXL va thuc hién cic thao tac trén d{r liéu. Hau hét cac
CPU chi bao gdm mOt tap cac mach Logic thuc hién lién tuc 2 thao tac: tim
nap 1énh va thuc thi 1énh. CPU c6 kha niang hi€u va thuc thi cac 1énh dua
trén mOt tap cdc md nhi phdn, trong d6 mOi mOt ma thuc hién mot thao tac nao
d6. Cac 1énh nay bao gOm:

- Nhém 1énh di chuyén dir liéu (Mov,...).

- Nhém 1énh s6 hoc (Mul, Div, Add, Subb,...).

- Nhém 1énh Logic (ANL, ORL, CPL, XRL,...).
- Nhém 1é€nh ré nhdnh chuong trinh (Jmp, Call, ...).
- Nhém 1&nh diéu khién bién Logic (Setb, CIr,...)....
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Cac nhém 1énh trén dugc bi€u thj bdi 1 tap cdc ma nhi phan va dugc goi la
tap 1énh.

Méi bé VXL (CPU) thudng bao gém:

Céc thanh ghi ndi (Registers): c6 nhiém vu Itru gilr tam thoi cac thong tin,
d(r liéu.

Pon vi s6 hoc logic (Arithmetic Logic Unit - ALU): Thuc hién cdc thao
tdc trén cac thong tin hay dr liéu da dugc luu gilr tam thOi trong thanh ghi
noi.

Pon vi diéu khi€én (Control Unit - CU): C6 nhiém vu gidi mi 1énh va
diéu khién viéc thuc hién cic thao tac, d6ng thoi thiét 18p cac hoat dbng
can thiét dé thuc hién cic thao tac do.

Thanh ghi 1énh (Instruction Register - IR): LUru gil¥ md nhi phdn cla 1énh
dé€ dugc thuc thi.

B6 dém chuong trinh (Program Counter - PC): Lutu gilr dia chi ca 1énh
ké tiép trong bO nhG can dudc thuc thi.

1.2. Qua trinh tim nap 1énh va thuc thi 1énh clia CPU:

+ Viéc tim nap moOt 1énh tU RAM hé thOng 1a mOt trong nhiing thao tac

cO ban nhdt ma CPU thuc hién. Qué trinh tim nap dugc thuc hién theo cac
budc sau:

« NOi dung cla PC dugc gUi 1én kénh dia chi.

« Tin hiéu diéu khién READ dugc xac 1ap (chuyén sang trang thai
tich cuc).

« D({rliéu (ma 1énh) dugc doc tr RAM va gUi di trén kénh dir liéu.

« Ma 1énh dugc chot vao thanh ghi 1énh bén trong CPU.

« NOi dung clla PC duoc tang 1én d€ chudn bi tim nap 1énh ké ti€p tur

b Address Bus
CPU
> S
PC n
IR [opeode i
RAM
n+2
Control B
Clock ontrol Bus | bocoe E:l_
21:;3;% Hung Read 9 01 24-10-
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+ Giai doan thuc thi 1énh bao gdm viéc gi@i md cdc md 1énh va tao ra
cdc tin hiéu d€ diéu khién viéc xudt nhdp gitra cdc thanh ghi ni véi ALU,
dong thoi thong bao d€ ALU thurc hién thao tdc di dugc xéc dinh.

1.3. BO nh& trung tam cUa hé Vi xu ly:

B0 nhé trung tam 1a b phéan rat quan trong d6i véi moi hé VXL, né 1a tap
hop céc thanh ghi thong tin v&i s6 luong 16n. Chlc nang co ban clia b nhé 1a
dé€ trao d6i va luu tr(r thong tin.

1.3.1. BO nhé chi doc (Read Only Memory - ROM):
1.3.1.1. ROM cO ban:

ROM dung dé€ luu tr(t chuong trinh di€u hanh (Monitor) cla hé VXL.
Chuong trinh ndy s€ quy dinh moi hoat ddng cla hé VXL. BO VXL sé cin cl
vao cac 1énh chifa trong chuong trinh d€ diéu khién hé VXL thuc hién cac chirc
ning, nhiém vu dugc an dinh trong 1&nh. Néi cach khac, hé VXL sé thuc hién
mOt cach trung thuc thudt todn ma nguoi thiét k€ phan mém da xay dung va cai
dat vao ROM cUa hé.

Ngoai ra, ROM trong hé VXL con diing d€ Iuu tr{(f cdc bdng bi€u, tham s
cUa hé thOng ma trong qua trinh hoat dOng khong dugc thay d6i nhu: bang dia
chi cOng giao ti€p, cac bang tra ctu sO liéu, cac b0 ma can s dung trong hé.

ROM ciing dugc qudn ly theo phuong thlrc ma trén di€m, né c6 nhiéu
chlng loai khac nhau: ROM, PROM, EPROM, EEPROM, ...

ROM 1a bd nhé c6 dinh c6 cdu tric don gidn nhat. NOi dung cla né do
nha san xudt ché€ tao, ngudi s& dung khong thé€ thay d6i ndi dung nay dudc
nua.

1.3.1.2. PROM (Programmable ROM - ROM c¢6 kha ndng ldp trinh
duoc):

Pac diém chung: Nbi dung clla PROM do nha sdn xuat hodc ngudi thiét
k€ hé VXL nap vao nhung chi duoc 1 1an. Sau khi nap xong nli dung nay khong
th€ thay d6i dugc nira.

1.3.1.3. EPROM (Eraseable PROM — ROM nap/xod duoc nhiéu lan):

Bach Hung Truong 10 24-10-
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EPROM 1a b0 nh& cO dinh c6 cau triic ddc biét. NOi dung cUa né do nha
sdn xudt hay nguoi thiét k&€ hé VXL nap vao va c6 thé nap/xoa nhiéu lan.
NgUudi ta tao ra 1 bit thong tin trong EPROM dua trén nguyén tac lam viéc cla
Transistor truOng c6 cuc cla cach ly kénh cdm Ung (MOSFET kénh cam Ung).

1.3.1.4. EEPROM (Electrical EPROM — ROM c6 kha ndng lap trinh va
xod duoc bang dién).

1.3.2. BO nhé truy cdp ngau nhién (Random Acess Memory -
RAM):

RAM 1a bd nh& c6 th€ ghi va doc dugc, thong tin trén RAM s€ bi mat khi
mat nguOn cung cap. Theo phuong thitc luu trlt thong tin, RAM dudgc chia thanh
2 loai cO ban: RAM tinh va RAM d0ng.

RAM tinh: C6 thé€ luu tr( théng tin lau tuy ¥ mién la dugc cung cap dién

nang - tat ca cac loai phan t& nhd bang Trigd déu thubc loai nay.

RAM déng: Chi luu dugc thong tin trong 1 khodng thdi gian nhat dinh.
Muon kéo dai thdi gian nay can cé phuong thirc lam tuoi lai théng tin trong
phan t& nhd RAM. Phan t& nhé clla RAM d0ng don gidn nhat 1a moOt linh
kién dién dung - tu dién. S dung RAM dbng c6 phUc tap nhung vé cau tric
nhG lai don gidn, tiéu tOn it ning lugng, ting mat d0 bd nhG va ddi khi con
1am tang ca tOc d6 lam viéc clla bO nhd.

Cau triic mach dién cla cac b0 nhé RAM rat da dang cd v€ cong nghé
ché tao chiing (TTL, MOS,... ) va cac yéu cau si dung chiing nhu cac yéu cau
v€é ghép nodi, tc d6 1am viéc, mat do linh kién va dung luong can thiét. ..

1.4. Cac thi€t bi xuat/nhap:

Cac thiét bi xudt/nhap hay cac thi€t bi ngoai vi két hop vdi cac mach
giao ti€p (Interface) s€ tao ra cic duong truy€n thong gilta hé VXL vdi thé gidi
bén ngoai. Tuy nhién dé€ trao dGi thong tin gilta hé VXL vdi cac thiét bi ngoai vi,
can c6 cac phuong phap diéu khién thich hop nhu:

- biéu khién vao/ra bang chuong trinh.

- biéu khién vao/ra bang ngat.

- biéu khién vao/ra bang phan clng.

NOi dung nay sé dugc xét ky & cidc chuong sau.

Bach Hung Truong 11 24-10-
2003




DPAI HOC:SPKTHUNG YEN: ¢ Gidotrinh: Ky thudt-Vi Piéu Khién

1.5. Cau triic kénh chung cla hé VXL:

Kénh (Bus) 1a tap hop cic dudng thong tin c6 cliing muc dich. PE CPU c6 thé
giao ti€p dugc vdi cac bO phén khac trong hé VXL theo yéu cau, mbi hé VXL
can sU dung 3 kénh nhu sau:

- Kénh dia chi (Adress Bus).

- Keénh d{t liéu (Daten Bus).

- Keénh diéu khién (Control Bus).

PE thuc hién thao tac doc hodc ghi, CPU x4c dinh 18 vi tri (dia chi) cUa d{r
liéu (hodc 1énh) bang cach dat dia chi d6 1én kénh dia chi, sau d6 kich hoat tin
hiéu Read hodc Write trén kénh di€u khi€n d€ chi ra thao tac 1a doc hay ghi.

Né€u kich hoat tin hiéu diéu khi€n Read, thao tac doc 18y 1 byte difliéu tUr b
nh& & vi tri di x4c dinh va dat byte nay 1én kénh d({t liéu. CPU sé doc d(rliéu va
cat d{t liéu vao 1 trong céac thanh ghi ni cla CPU.

Néu kich hoat tin hiéu diéu khién Write, CPU sé thuc hién thao tac ghi bang
cach xuat dr liéu 1én kénh dir liéu. NhO vao tin hiéu diéu khi€n, b0 nhé nhén
bi€t dugc day 1a thao tac ghi va luu di 1iéu vao vi tri dd dugc xac dinh.

Kénh d{r liéu cho phép trao d0i thong tin gilta CPU va b0 nhd, ciing nhu gilta
CPU vdi thiét bi ngoai vi. Thong thuong cadc hé VXL danh hau hét thoi gian cho
viéc di chuyén d(r liéu, da sO cac thao tac di chuyén d{F liéu xdy ra gilta 1 thanh
ghi cla CPU vGi ROM va RAM ngodi. Do d6 d0 16n cUa kénh d{ liéu anh
hudng rat 16n téi hiéu suat clla hé VXL. Néu b0 nhG cla hé théng rat 16n va
CPU c6 khd ning tinh todn cao, nhung vié€c truy xudt d{t liéu — di chuyén dit
liéu gilta b nhé va CPU thong qua kénh d{r liéu 1ai bi nghén thi hién tuong
“nghén c6 chai” ndy chinh 1a hdu qua cla dd rOng kénh d{r liéu khong du 16n.

PE& khac p! ] é? tuq% CPU Ong tin hi” DA h kénh d(r liéu.
l% /i Control Bus j l];
E S
N K0 RoM K—s
B U
U
s k=] RaM (K—— S
16
8
| Bit Bit
Bach Hu @ I/0 <: 24-10-
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Nhu @ hinh 1.3, kénh di{f liéu 1a kénh 2 chi€u, con kénh dia chi 1a kénh 1
chi€u. Céc théng tin vé dia chi luén dugc cung cap bdi CPU, trong khi cac d{f
liéu di chuyén theo cd 2 hudng tuy thudc vao thao tac thuc hién 1a doc hay ghi.
Thuat ng(t “d{r liéu” dugc st dung theo nghia tGng quét: “théng tin” di chuyén
trén kénh d(r liéu c6 th€ 1a Iénh cla chuong trinh, dia chi theo sau 1énh hodc
dir liéu dugc s dung bdi chuong trinh.

Kénh diéu khién la tdp hop cac tin hiéu, moOi tin hiéu c6 mOt vai tro riéng
trong vi€c diéu khi€n c6 trat tu hoat ddng cla hé thOng. Céc tin hiéu diéu
khi€én dugc cung cap bdi CPU d€ dong b0 viéc di chuyén théng tin trén céc
kénh dia chi va d{r liéu. Cac bd VXL thudng c6 3 tin hiéu diéu khién: Read,
Write, Clock. Tuy nhién tuy vao yéu cau cu thé€ cling nhu cdu tric phan clng
cUa tUng hé VXL ma sO luong tin hiéu diéu khién c6 th€ khac nhau.

Bach Hung Truong 13 24-10-
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2.1.

Chuong 2:
BO VI PIEU KHIEN AT89C51 (80C51)

Gigi thi€u chung:

Vi diéu khi€én (VDK) 1a m6t “hé&” Vi x(r Iy (VXL) dugc t6 chifc trong mot
chip. N6 bao gbm:

B& VXL

B0 nh& chuong trinh (ROM/EPROM/EEPROM/FLASH).

B0 nhd dit liéu (RAM).

Cac thanh ghi ch(rc nang, cac cOng 1/0, co ché diéu khi€én ngat va truyén
tin nOi ti€p.

Céac b0 th0i gian dung trong linh vuc chia tan va tao thoi gian thuc.

B6 VDK c6 thé dugc 1ap trinh d€ diéu khién cac thiét bj théng tin, vién
thong, thiét bi do 1uOng, thiét bj diéu chinh ciing nhu cac Ung dung trong cong
nghé thong tin va ky thuat di€u khién tu dOng. C6 thé xem bd VDK nhu moOt

Bach Hung Truong 14 24-10-
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hé VXL On-chip, d0i véi ho AT89C51, né c6 day du chlc ning cla moOt hé
VXL 8 bit, duoc di€u khi€én bdi mot hé 1énh, c6 s6 1énh d0 manh, cho phép
14p trinh bang hop nglt (Assembly).

22.  Su khac nhau gitra b6 VXL va bé VDK.

VXL VDK
o CPU, RAM, ROM, Timers, SFR,
Phan , . . PN n <
. CPU don chip. mach giao ti€p, he thOng ngat
clmng

va cO ché diéu khién ngat.....

SU dung cac tap 1énh bao S’ dung cac 1énh diéu khién
quat, manh vé ki€u dinh dia | xudt nhap, c6 thé truy xuat dr
T@p | chi. Cic 1énh nay c6 thé truy | li€u & dang Bit hodc Byte. Céc
Iénh | xuat dit1iéu 16n, thuc hién & | nhém 1€nh chinh: Chuyén dir
dang 1/2 Byte, Byte, Word, | liéu, di€éu khi€n bién logic, ré

Double Word. nhanh chuong trinh, tinh todn sO
hoc va logic.
VXL VDK

Um R T ic hé thong diéu khién,
g Trong cac he may vi tinh. rons ca\c T nAg ' u =

dung do luOng va di€u chinh...

2.3. SO d6 khoi.
Bach Hung Truong 15 24-10-
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External
Interrupts
vl .
Interrupt |«— 4K 128 Bytes Timer 1 <_}Counter
Control <— | FLASH RAM Timer 0 («—Inputs
/\ /N
CPU N/ . |
\/ \/ V4
05C Bus i} 4 1/0O Ports Serial
mn Control Ports
L L /WR /RD @@@@ TxD RxD
- PO P2 P1 P3
H_}
Address/Data

Hinh 2.1. SO d6 khoi ho VDK AT89C51

B VDK 8 bit AT89C51 hoat ddng & tan s6 12 MHz, v4i b0 nhd ROM
4Kbyte, b0 nhd RAM 128 Byte cU trti bén trong va c6 th€ mé rOng bd nhd ra
ngoai. 0 bd VDK nay con c6 4 cSng 8 bit (PO...P3) vao/ ra 2 chiéu dé giao ti€p
vGi thi€t bi ngoai vi. Ngoai ra, né con co:

- 2 b0 dinh thdi 16 bit (Timer 0 va Timer 1)

- Mach giao ti€p noi tiép.

- BO xUr 1y bit (thao tac trén cac bit riéng ré).

- Hé thOng diéu khién va xU 1y ngat.

- Cac kénh diéu khién/ dit liéw/ dia chi.

- CPU

- Céc thanh ghi chlc nang dac biét (SFR).
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Tuy nhién, tuy thuQc vao tUng ho VDK cUa tUng hang san xuat khac nhau
ma tinh ning cling nhu pham vi Ung dung cla mOi bd VDK la khéc nhau, va
chting dugc thé hién trong cac bang théng ké sau:

ROM RAM | TOc dd | Cac chan | Timer/ NguOn
Ho VDK ’ UART -
i (bytes) (bytes) | (MHz) I/0 Counter ngat
8051
8031AH ROMLESS 128 12 32 2 1 5
8051AH 4K ROM 128 12 32 2 1 5
8051AHP 4K ROM 128 12 32 2 1 5
8751H 4K EPROM 128 12 32 2 1 5
8751BH 4K EPROM 128 12 32 2 1 5
8052
8032AH ROMLESS 256 12 32 3 1 6
8052AH 8K ROM 256 12 32 3 1 6
8752BH 8K EPROM 256 12 32 6
80C51 32
80C31BH ROMLESS 128 12,16 32 2 1 5
80C51BH 4K ROM 128 12,16 32 2 1 5
80C31BHP | 4K ROM 128 12,16 32 2 1 5
87C51 4K EPROM 128 12,16,20 | 32 2 1 5
,24
8xC52/54/58
ROMLESS 12,16,20
80C32 256 24 ) 32 3 1 6
80C52 8K ROM 256 1224;16,20 32 3 1 6
8K EPROM 12,16,20
87C50 256 24 ) 32 3 1 6
80C54 16K ROM 256 122‘;16,20 32 3 1 6
16K EPROM 12,16,2
87C54 6 0] 256 2‘; 6,20 | 32 3 1 6
ROM RAM | TOc do | Cacchan | Timer/ Nguén
Ho VDK UART -
i (bytes) (bytes) | (MHz) I/0 Counter ngat
80C58 32K ROM 256 122‘;16,20 32 3 1 6
2K EPROM 12,16,2
87C58 3 OM 256 16,20 | 32 3 1 6
24
8x1.52/54/58
80L52 8K ROM 256 12,16,20 | 32 3 1 6
871.52 8K OTP ROM | 256 12,16,20 | 32 3 1 6
80L54 16K ROM 256 12,16,20 | 32 3 1 6
Bach Hung Truong 17 24-10-
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16K OTP | 256 12,16,20 | 32 3 1 6
87154
ROM
80L58 32K ROM 256 12,16,20 | 32 3 1 6
32K OTP | 256 12,16,20 | 32 3 1 6
87L58
ROM
Bang 2.1. Cac thong sO cla cac ho VDK thudc hang Intel (MSC 51)
Ho VDK B6 nhé' | BO nhé dir li€éu | Timer Cong
chuong (Bytes) 16 bit nghé
trinh(Bytes)
AT89C1051 1K Flash 64 RAM 1 CMOS
AT89C2051 2K Flash 128 RAM 2 CMOS
AT89C51 4K Flash 128 RAM 2 CMOS
AT89C52 8K Flash 256 RAM 3 CMOS
AT89C55 20K Flash 256 RAM 3 CMOS
AT89S8252 8K Flash 256 RAM + 2K |3 CMOS
EEPROM
AT89S53 12K Flash 256 RAM 3 CMOS

Bang 2.2. Cac thong s6 cla cac ho VDK thudc hing Atmel

.Trong khuén kho tai liéu ndy, tac gid s€ tap trung trinh bay cau tric phan
cUng cla ho VDK AT89C51 thuQc hang Atmel.

2.4. SO dO chan tin hiéu clla 80C51/AT89C51.
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P1.0 - 1 O 40 | --Vce
P1.1- --P0.0 (ADO)
P1.2-| 2 39 | --P0.1(AD1)
P1.3-- --P0.2 (AD2)
P14--| 3 38 | --P0.3 (AD3)
P1.5-- --P0.4 (AD4)
P16--| 4 37 | --P0.5 (AD5)
P1.7-- --P0.6 (AD6)
RST--| 5 36 | --P0.7 (AD7)
(RxD) P3.0-- --/EA/Vpp
(TxD) P3.1--| 6 35 | --ALE/(/PROG)
(/INT0) P3.2-- --/PSEN
(/INT1) P3.3-| 7 34 | --P2.7 (A15)
(T0) P3.4-- --P2.6 (A14)
(T1) P3.5--| 8 33 | --P2.5 (A13)
(/Wr) P3.6-- --P2.4 (A12)
(/Rd) P3.7- 9 32 | --P2.3 (Al1)
XTAL2-- --P2.2 (A10)
XTAL1--| 10 31 |--P2.1(A9)
GND-- ~-P2.0 (A8)
11 30
12 29

High 2.2. IC 80C51/ATHPC51

Chc ndng cUa cdc chénlill'n hiéu nhu sau: 7
- P0.0 dén P0.7 1a cac chakbcla cOng 0. 26
- P1.0 dén P1.7 1a cdc chap,cUa cOng 1. 25
- P2.0 dén P2.7 1a cc chan cla cOng 2

- P3.0 d&n P3.7 1a cac chalcla cbng 3 24
- RxD: Nhan tin hiéu ki€ygn0i tiép. 23
- TxD: Truyén tin hiéu ki€u noi ti€p. ”

- /INTO: Ngat ngoai 0.
- /INT1: Ngdtngoai 1. 20 21

- TO: Chéan vao 0 cUa b0 Timer/Counter 0.

- T1: Chan vao 1 cla b Timer/Counter 1.

- /Wr: Ghi d{t liéu vao b nhd ngoai.

- /Rd: Boc d(t liéu tU b nhé ngoai.

- RST: Chén vao Reset, tich cuc & mUc logic cao trong khodng 2 chu ky may.
- XTAL1: Chan vao mach khuyé&ch dai dao dOng

- XTAL?2: Chan ra tU mach khuyéch dai dao dOng.

- /PSEN : Chén cho phép doc b0 nhé chuong trinh ngoai (ROM ngoai).

Bach Hung Truong 19 24-10-

2003




DPAI HOC:SPKTHUNG YEN: ¢ Gidotrinh: Ky thudt-Vi Piéu Khién

- ALE (/PROG): Chan tin hiéu cho phép choOt dia chi d€ truy cap b0 nhd ngoai,
khi On-chip xuat ra byte thap cUa dia chi. Tin hiéu chot dugc kich hoat & mUc
cao, tan sO xung ch6t = 1/6 tan s dao dOng cla b0 VPK. N6 c6 thé duoc
ding cho cic bO Timer ngoai hodc cho muc dich tao xung Clock. Day ciing la
chan nhén xung vao d€ nap chudng trinh cho Flash (hodc EEPROM) bén trong
On-chip khi n6 ¢ mUc thap.

- /EA/Vpp: Cho phép On-chip truy cap b6 nhd chuong trinh ngoai khi /EA=0,
néu /EA=1 thi On-chip s& 1am vié€c vGi bd nh& chuong trinh n6i trd. Khi chan
nay dugc cap ngudn dién ap 12V (Vpp) thi On-chip ddm nhan chlc ning nap
chuong trinh cho Flash bén trong no.

- Vcc: Cung cap duong ngudn cho On-chip (+ 5V).

- GND: n6i mat.

2.5. Chuic nang cac thanh phan clia AT89C51:

2.5.1. Cdc thanh ghi chtrc ndng dac biét.

SFR ddm nhiém cac chiic ning khac nhau trong On-chip. Ching nam &
RAM bén trong On-chip, chi€m ving khong gian nh& 128 Byte dugc dinh dia
chi tUr 80h dén FFh. Cau trtic cUa SFR bao gbm cac chUc ning th€ hién & bang
2.3 va bang 2.4.

Thanh NOi dung
ghi | MSB LSB
IE EA - ET2 ES ET1 EX1 ETO EX0
IP - - PT2 PS PT1 PX1 PTO PX0
PSW cY AC FO RS1 RSO oV - P
TMOD | GATE | C/(/T) | M1 MO GATE | C/(/T) M1 MO
TCON | TF1 | TR1 | TFO TRO IE1 IT1 1EO ITO
SCON | SM0 | SMI | sSM2 | REN TB8 RBS TI RI
PCON |[sSMoD | - - - GF1 GFO PD IDL
P1 T2 | T2EX /SS | MosI | Miso SCK
P3 RXD | TXD | /INTO | /INTI TO T1 /WR /RD

Bang 2.3. ChUc ning riéng cUa tUng thanh ghi trong SFR
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