Lam quen véi vi diéu khién 8051 - c4u tric phan cdng va cach 4p trinh phdn mém

Cau truc bus

Bus dia chi cGa ho vi diéu khién 8051 gébm 16 dwdng tin hiéu (thuwéng goi la bus
dia chi 16 bit). Voi sb lwong bit dia chi nhw trén, khdng gian nhé cda chip dwoc
mé& rong téi da 1a 2'° = 65536 dia chi, twong dwong 64K.

Bus di¥ liéu cta ho vi diéu khién 8051 gdm 8 duwdng tin hiéu (thwdng goi 1a bus
dir liéu 8 bit), d6 1a ly do tai sao néi 8051 |a ho vi diéu khién 8 bit. V&i do rong
cta bus di liéu nhw vay, cac chip ho 8051 c6 thé xir Iy cac toan hang 8 bit trong
mét chu ky Iénh.

Bé nh& chwong trinh

Vi diéu khién ho 8051 c6 khdng gian bd nhé chwong trinh 1a 64K dia chi,
dé ciing la dung lwgng bd nhé chwong trinh 1én nhat ma méi chip thudc ho nay
c6 thé c6 dwoc. B6 nhé chuong trinh cha cac chip ho 8051 c6 thé thudc mot
trong cac loai: ROM, EPROM, Flash, hoac khéng cé bé nh& chwong trinh bén
trong chip. Tén cla tng chip thé hién chinh loai bd nhé chwong trinh ma né
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

B6 nh& dir liéu

Vi diéu khién ho 8051 cé khéng gian bd nhé dir liéu 1a 64K dia chi, do
ciing 1a dung lwong bd nhé di liéu Ién nhat ma médi chip thudc ho nay c6 thé co
dwoc (néu phdi ghép mét cach chinh téc, st dung cac dwdng tin hiéu cta bus
dia chi va dir liéu). Bd6 nhé div liéu ctia cac chip ho 8051 c6 thé thudc mét hay hai
loai: SRAM hoac EEPROM. B6 nh¢ dir liéu SRAM dugc tich hgp bén trong moi
chip thudc ho vi diéu khién nay, cé dung lwong khac nhau tiy loai chip, nhwng
thwdng chi khodng vai tram byte. Day chinh Ia noi chira cac bién trung gian trong
qua trinh hoat ddng cua chip. khi mét dién, do ban chat cia SRAM ma gié tri cla
céac bién nay cling bi mat theo. Khi c6 dién tr& lai, ndi dung ctia cac & nhé chra
cac bién nay ciing la bat ky, khong thé xéc dinh trwéc. Bén canh bd nhé loai
SRAM, mét s6 chip thudéc ho 8051 con c6 thém bd nhé dir liéu loai EEPROM v&i
dung lwong tdi da vai Kbyte, tly ting loai chip cu thé. Dwéi day 1a mét vai vi du
vé bd nhé chuong trinh ctia mét sé loai chip théng dung thudc ho 8051.

STT Tén chip Bé 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
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Téng quat vé bd nhé cha 8051, ta cé thé thAdy mbi chip 8051 gdm cd nhirng bod

nhé sau:
A
Phan khéng gian Phan khéng gian
64 dia chi cho bd nh& dia chi cho bd nh&
Kbyte chwong trinh con d@ lieu (hoan toan
trong, bang 64 trong rong 64K
Kbyte trir di lwgng byte, danh cho bd
bd nhé onchip nhé div liéu ghép
thém bén ngoai
néu co)
B6 nh&d SRAM
v /X
Dung lvgng
tuy loai chip

Dbi v&i céc chip c6 bd nhé SRAM 128 byte thi dia chi cta cac byte SRAM nay
dwoc danh sé tir 00h dén 7Fh. Béi véi cac chip c6 bd nhé SRAM 256 byte thi dia
chi clia cac byte SRAM dwoc danh sé tlr 00h dén FFh. O ca hai loai chip, SRAM
c6 dia chi tv 00h dén 7Fh dwoc goi la ving RAM thap, phan cé dia chi tir 80h
dén FFh (néu c6) duoc goi la ving RAM cao.

Bén canh cac bd nh&, bén trong méi chip 8051 con c6 mét tap hop cac thanh ghi
chirc nang dac biét (SFR — Special Function Register). Cac thanh ghi nay lién
quan dén hoat ddng clia cac ngoai vi onchip (cac cbng vao ra, timer, ngat ...). Dia
chi cda chdng trung véi dai dia chi cia vung SRAM cao, tc la cling c6 dia chi tw

80h dén FFh.
W
\ Vung SFR, ciing
co dia’chi ttr 80h
dén FFh
Nguyén Xuan Kién — MicroStudy Group 2

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Lam quen véi vi diéu khién 8051 - c4u tric phan cdng va cach 4p trinh phdn mém

Vay khi truy cap vao mot dia chi thuéc dai tir 00h dén 7Fh thi sé truy cap dén o
nhé thuéc ving RAM thap Tuy nhién khi truy cap dén mét dia chi x thudc dai tw
80h dén FFh thi xay ra van dé can giai quyét: sé truy cap dén thanh ghi SFR o
dia chi x hay truy cap dén 6 nhé & dia Chl x cla ving RAM cao? Nha san xuét
quy dinh rang, trong trucrng h0’p nay, néu kiéu truy cap st dung ché do dia chi
truc tiép thi sé truy cap vao vung SFR, nguoc lai néu kiéu truy cap st dung ché
dd dia chi gian tiép thi sé truy cap vao viing RAM cao.

Ban do6 cac thanh ghi SFR

Table 5-1. ATagsSs2 SFR Map and Reset Values

oFeH OFFH
. B -
FOH 1 oooocoon OFH
DEBH DEFH
- ACC -
OEOH | pooocoon OETH
DDBH ODFH
PEW .
OB0H | pooocoon on7H
ocan | T2CON T2MOD ACAP2L RCAPZH TL2 TH2 oCFH
00000000 | 00ODMD0 | 00000000 | 0000D0CO | oDOODOOO | 0DOCODOO -
DGIH GTH
wikly x:-culuF-;-:-:uu OBFH
. F3 .
OB | q414444 CETH
- IE -
OABH | axoo0ooo DAFH
- P2 ALXRA WOTRST -
AR 44414444 OO0 000X DATH
BGON SBUF
%8H | pooocoon | xoo00000¢ o
Fi
el EERTRRRTR &TH
g | TEON TMOD TLO L THO TH AUXR aFH
00000000 | 0000000 00000000 | 0ODO0DOO | DODOOOOD | 00000000 | SOOK00XXO
= FO SP DPoL DPOH DFIL DP1H PCON | o
1111111 | 00000114 00000000 | DODOODOD | DODOOOOD | 0000000 DXXA0000
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Nhac lai ve bé nhé& cua 8501

8051 c6 2 khéng gian dia chi danh cho bdé nhé chwong trinh va bé nhé div
ligu riéng biét. Ca 2 khong gian nay déu cé 16bit dia chi, do d6 co thé chira dwoc
t6i da 2'° = 64K = 65536 6 nhé méi loai.

B6 nhé onchip clGa 8051 gdm c6 4 Kbyte bé nhé chuwong trinh (ROM,
EPROM, EEPROM hoé&c Flash tuy loai bién thé) va 128byte bd nhé di liéu
(RAM). 4 Kbyte bd nhé chwong trinh onchip nam trong khéng gian dia chi 64
Kbyte danh cho bé nhé chuwong trinh (thudc dai dia chi tir 0X0000 dén OXOFFF).

A

64K

I
v

Nguoec lai, 128 byte RAM onchip lai khdng nam trong khéng gian dia chi
64 Kbyte danh cho bd nhé dir liéu. Ta cé thé twéng twong khong gian bd nhé
chwong trinh 1a mét chiéc thung dwoc 1ap day 1/16 dung tich bdi 4 Kbyte bd nhé
onchip, con khong gian bé nhé di liéu la mot thung to dung tich 64 Kbyte réng
hoan toan va mét hdp nhd dung tich 128 byte (dia chi tr 0x00 dén 0x7F) nadm
riéng ré bén canh.
A

64K

v — ERelA

B6 nhé chuwong trinh dung dé chira ma cda chwong trinh nap vao chip.
Mai Iénh dwoec ma hoa béi 1 hay vai byte, dung lwong ctia bdé nhé chwong trinh
phan anh sb lwong 1&nh ma bd nhé c6 thé chira dwoc. Dia chi dau tién cta bd
nhé& chwong trinh (0x0000) chinh la dia chi Reset cia 8051. Ngay sau khi reset
(do tat bat nguén, do mic dién &p tai chan RESET bi kéo 1&én 5V...), CPU sé
nhay dén thwe hién lénh dat tai dia chi nay trwdec tién, luén ludn la nhw vay. Phan
con tréng trong khong gian chwong trinh khdng dung dé 1am gi ca. Néu mudn mé
rong b nhé chwong trinh, ta phai dung bé nhé chwong trinh bén ngoai cé dung
lwong nhw y mudn. Tuy nhién khi ding bdé nhé chuwong trinh ngoai, bé nhé
chwong trinh onchip khéng dung dwoc niva, bd nhé chwong trinh ngoai sé chiém
dai dia chi ngay ttr dia chi 0x0000.

B6 nhé dir liéu RAM onchip thwdng ding dé chira cac bién tam thoi trong
qua trinh vi diéu khién hoat déng, d6 ciing la noi danh cho ngén xép hoat déng.

Nguyén Xuan Kién — MicroStudy Group 4

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Lam quen véi vi diéu khién 8051 - c4u tric phan cdng va cach 4p trinh phdn mém

Khong gian di¥ liéu 64Kbyte duoc dé trong hoan toan va chi dung duoc khi ghép
noi v&i bo nho dir liéu bén ngoai. Khi ghép ndi thém bod nhd di liéu bén ngoai,
dung lwgng cha cac bd nhé nay sé chiém dan cac vi tri trong khéng gian, tuy
nhién khéng hé anh hwéng dén 128byte RAM onchip.

Ngan xép trong 8051 lién quan dén mét thanh ghi tén 1a con trd ngan xép
SP (Stack Pointer). Thanh ghi nay luén trd vao dinh ctia ngan xép, t&c 1a n6 chira
dia chi cta vj tri ngay séat vi tri cé thé lwu dia chi/di liéu tiép theo vao. Khi cat 1
byte dia chi/dir liéu vao ngan xép, SP tw dong tang lén 1 don vi sau d6 méi cat
dia chi/d@ liéu vao 6 nhé c6 dia chi bang véi gia tri cia SP sau khi da tang. Khi
ldy 1 byte dia chi/d@ liéu ra khéi ngan xép, gia tri s& dwoc 4y ra sau d6 SP m&i
tw dong trtr di 1 don vi. Gia tri sau khi reset cia SP la 0x07, do d6 quy dinh ngan
xép sé cat dir liéu tw dia chi 0x08 tr& di. Tuy nhién do dac tinh hoat ddng banh
trwdng theo chiéu tang dia chi ma ngan xép thudng dwoc bb tri 1én vang trén
cung clGa bd nhé RAM onchip dé tranh tranh chép véi cac bién lwu trong RAM.

Mo ta bé nhé chwong trinh cda 8051:

- OXOFFF
Théan chuwong

trinh (chuwong
trinh chinh,
chwong trinh
con, chwong
trinh x& ly ngat,
bang céc hang
sb...)

Vector ngat thr 1 0x0003

dia chi reset 0x0000
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Mo ta bé nhédirliéu RAM cua 8051:

| 8052¢6 |
Ox7F ' thém vang |
\ RAM cao ! oo
Vgng RAIYI | (diachi | bay la vung cac
thwong (khong L clng tor | thanh ghi chic
danh dija chi bit ' Ox80 dén | / nang dac biét SFR
duorc) | OxFF) | (RSpe_ciaI )Fupqtiorj
| | egister) c6 0 ca
0x30 i nhung 7 .
vy ||| oe e
vingRAM 16 | Ox2F i phai theo /oo viae
byte c6 thé dénh | ché do dia | (ghifdoc) ving nay
dia chj bit ter ! c_h; gy cac dia?/chi'tp 0x80
0x00 dén Ox7F 0x20 | Eep ge 5 G OXEE n“t;u,ng
' an biét _ h
4 bang thanh ghi Ox1F F\),c',,i ving | phai theo ché do
moi bang co 8 SFR dia chi tryec tiép
thanh ghi RO..7 ' !
an g I OXOO —————————————
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Céng vao/ra song song (Parrallel I/O Port) trong 8051

8051 6 4 cong vao ra song song, ¢4 tén lan lwot la PO, P1, P2 va P3. Tat
ca cac cdng nay déu la cong Vvao ra hai chiéu 8bit. Cac bit ctia méi cbéng la mot
chan trén chip, nhw vay moi cong Sé c0 8 chan trén chip.

Hucrng di¥ liéu (dung cong dé lam cong ra hay cong vao) la doc lap gitra
cac cong va gilra cac chan (cac bit) trong cung mét cbng. Vi dy, ta c6 thé dinh
nghia cdng PO l1a cbng ra, P1 a céng vao hodc ngwoc lai médt cach tly y, véi ca 2
céng P2 va P3 con lai cling vay. Trong cung mét cdng PO, ta ciing c6 thé dinh
nghia chan P0.0 la céng vao, P0.1 lai la cdng ra thy .

Lién quan dén méi cdng vao/ra song song cltia 8051 chi c6 mét thanh ghi
SFR ( thanh ghi chirc nang dac biét) c6 tén trung véi tén cta cdng. Ta c6 cac
thanh ghi PO ding cho céng PO, thanh ghi P1 dung cho céng P1 ... Day la cac
thanh ghi danh dia chi dén twng bit (bit addressable), do d6 ta cé thé dung cac
lénh tac dong bit doi véi céc bit cia cac thanh ghi nay. Méi thanh ghi nay gom 8
bit twong tng v&i cac chan (bit) cta cbng do. Khi mét chan (bit) céng nao do
duwoc dung lam cbng vao thi trudc d6 bit twong ng trong thanh ghi SFR phai
dwoc dat & mirc 1. Néu mét chan (bit) cdng nao d6 dwoc dung lam cbng ra thi
gia tri cta bit twong trng trong thanh ghi SFR sé la gia trj 16gic mudn dwa ra chan
cbng d6. Néu mubn dwa ra mirc I6gic cao (dién ap gan 5V), bit twong &ng trong
thanh ghi phai dwoc d&t bang 1, hién nhién néu mubn dua ra mic ldgic thap
(dién ap gan 0V) thi bit tvong (ng trong thanh ghi phai dwoc dat bang 0. Nhw da
néi & trén, cac bit ‘trong thanh ghi cong c6 thé duwoc dat bang 1/0 ma khong lam
anh hwéng dén cac bit con lai trong cong dé bang cach dung céc 1énh setb (dat
len 1) hay clr (d&t vé 0).

Sau khi dat mét chan cdng lam céng vao, ta cé thé dung cac 1&énh kiém tra
bit d& doc vao va kiém tra cac mirc 16gic ciia mach ngoai dang ap vao la méc 0
hay mc 1. Cac I1énh nay la jb (nhdy néu bit bang 1), jnb (nhdy néu bit bang 0).

M&i cdng co cau tric gdbm mét latch (chinh 1a céc bit cha thanh ghi céng),
mach lai dau ra (output driver) va mach dém dau vao (input buffer).

Ngoai chirc ndng vaolra théng thwérng, mét sé cdng con duogc tich hop
thém chlrc nang cta moét sb ngoai vi khac. Xem bang liét ké sau:

Port Pin Alternate Function
P10 T2 (Timer/Counter 2 external input) (If Timer 2 available)
Pt T2EX (Timer/Counter 2 capture/reload trigger) (If Timer 2 available)
P3.0 RXD (serial input port)
P3.1 TXD (serial output port)
P32 INTO (external interupt)
P3.3 INTT (external interupt)
P34 TO {TirnerCounter 0 extemal input)
P35 T1 (TimerCounter 1 extemal input)
P36 WH (extemal Data memory write strobe)
P37 RD (extemal Data memory read strobe)

Céc chan cbéng P1.0 va P1.1 dwoc tich hop véi cac tin hiéu cda timer2
trong trwo'ng hop chip 1a 8052.

Khi diing v&i cac chirc ndng cla cac ngoai vi, chan cdng twong (ng phai
dwoc dat 1én 1. Néu khdng céc tin hiéu sé ludn bi ghim & murc 0.
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So db6 ctia mach cla mét chan céng:

Veo

Fusad
Laich -

INT. BUS
Wit

To
Latch

RAgad
Pn

ADDRDATA

CONTROL

Read

Latch

PO.X
il

INT. BUS

Write
T

Lateh

PIN

Voo

INTERNAL
PULL-URY

PN

(A) PORT 0 BIT et

Allermate
Cutput
Function

he's

Reac 1
Latch Intarnal

Full-Ug*

PIN

INT.BUS

L\l ite

T e &
La}rh
READ_

PIN

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

Céng PO khong co dién trg treo cao (pullup resistor) bén trong, mach lai
tao mic cao chi co khi sir dung céng nay véi tinh nang la bus dén kénh dia
chi/d@ liéu. Nhw vay véi chire nang ra théng thudng, PO 1a céng ra open drain,
v&i chire nang vao, PO la céng vao cao tré (high impedance). Néu muédn st dung
céng PO lam cbng vao/ra théng thwéng, ta phai thém dién tré pullup bén ngoai.
Gié tri dién tr& pullup bén ngoai thwdng tir 4K7 dén 10K.

Céc cbng P1, P2 va P3 déu c6 dién tr& pullup bén trong, do do co thé
dung véi chirc nang cbng vao/ra thong thwdng ma khéng can cé thém dién trd
pullup bén ngoai. Thuc chat, dién tré pullup bén trong la cac FET, khong phai
dién tré tuyén tinh théng thwong, tuy vay nhung khd nang phun dong ra cda
mach lai khi dau ra & mic cao (hodc khi la dau vao) rat nho, chi khoang 100
micro Ampe. Trong datasheet ctia AT89S5x (mét trong nhirng bién thé cda ho
8051 do Atmel s&n xuét) c6 thdng ké sé liéu nhw sau:

Symbol Parameter Condition Min Max Units
lop = 60 PA, Voo = 5V £ 10% 2.4 v
OCutput High Voltage _
Vo {Ports 1,2,3, ALE, PSEN) lon = -25 pA 0.75 Vee v
loy = -10 pA 0.9 Ve v

Theo d6, néu ta thiét k& dé cac céng phai cung cap cho tai & dau ra mic
cao mdt lwong dong dién loy = 60 micro Ampe thi mirc dién ap & dau ra Voy sé
bi kéo sut xuéng, chi c6 thé dam bao tlr 2.4V tré 1én b&i nha san xuét, khéng thé
cao séat v&i 5V nhw ly thuyét.
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Trong khi d6, kha nang nuét dong cta mach lai khi dau ra & murc thap lai
cao hon rat nhiéu, c6 thé dat tr vai dén hang chuc mili Ampe.

Symbol Parameter Condition Min Max

Units

' Output Low Voltage" (Ports 1,2,3) lo = 1.6 mA 0.45

v Output Low Voltage!™
oL (Port 0, ALE, PSEN)

lo, = 3.2 mA 0.45

Nhw vay, khi thiét ké véi cac phan tir bén ngoai, ta nén dé y dén dac tinh
vaolra ctia cac chan cdng. Vi du khi dung dé ghép ndi véi LED don hodc LED 7
thanh, ta nén thiét ké chan céng nudt dong tr LED dé lam LED sang (cdng ndi
v&i Cathode clia LED), khdng nén thiét ké chan céng phun dong cho LED dé lam
LED séang (céng ndi véi Anode ctia LED).

Co ché ngat cua 8051

8051 chi c6 mdt sé lwong kha it cac nguon ngéat (interrupt source) hodc co thé
gO| la cac nguyén nhan ngét. Mi ngat c6 mot vector ngét riéng, d6 1a mét dia chi
cb dinh nam trong bo nh& chwong trinh, khi ngéat xay ra, CPU sé tw déng nhay
dén thwc hién Iénh nam tai dia chi nay. Bang tom tat cac ngat trong 8051 nhw
sau:

STT | Tén ngat M6 ta Co Thanh Vector
ngat | ghichira ngat
co
1[INTO Ngat ngoai 0 khi cé | IEO TCON 0x0003

tir] hiéu tich cwc theo
kieu da chon & chan
P3.2

2 | Timer0 Ngat tran timer0 khi | TFO TCON 0x000B
gia tri timer0O tran tw
gia tri max vé gia tri
min

3|INT1 Ngat ngoai 1 khi cé | IE1 TCON 0x0013
tin hiéu tich cwc theo
kiéu da chon & chan
P3.3

4 | Timerl Ngat tran timerl khi | TF1 TCON 0x001B
gia tri timerl tran tw
gia tri max vé gia tri
min

5 | Serial Port Ngat céng ndi tiép khi | TI, Rl | SCON 0x0023
vi diéu khién nhan
hoac truyén xong mot
byte bang céng nbi
tiép

V@i 8052, ngoai cac ngat trén con c6 thém ngat cla timer2 (do vi diéu
khién nay c6 thém timer2 trong s cac ngoai vi onchip).
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Mb&i ngat dwoc danh cho mét vector ngat kéo dai 8byte. Vé mét ly thuyét,
néu chuwong trinh d0 ngén, ma tao ra chiva dd trong 8 byte, ngudi 1ap trinh hoan
toan cé thé dat phan chwong trinh x& ly ngat ngay tai vector ngat. Tuy nhién
trong hau hét cac trwong hop, chwong trinh x& ly ngat c6 dung lwong ma tao ra
I&n hon 8byte nén tai vector ngét, ta chi dat 1énh nhay t&¢i chwong trinh xt ly ngét
nam & ving nhé khac. Néu khong lam vay, ma chwong trinh xt Iy ngat nay sé
l4n sang, dé vao vector ngat ké can.

Lién quan dén ngét cha yéu c6 hai thanh ghi la thanh ghi IE va thanh ghi IP.
Table 13-1.  Interrupt Enable (IE) Register

(MSE) (LSB)

| EA | - | ET2 | ES | ET1 | EX1 | ETO | EX0

Enable Bit = 1 enables the interrupt.

Enable Bit = 0 disables the interrupt.

Symbol Position Function

EA IE7 Disables all inter_ru_pts,_ I_T EA =0, no interrupt is acknowledged. If EA = 1{_ each _
interrupt source is individually enabled or disabled by setting or clearing its enable bit.

- IE.6 Reserved.

ET2 IE.5 Timer 2 interrupt enable bit.

ES IE.4 Serial Port interrupt enable bit.

ETH1 IE.3 Timer 1 interrupt enable bit.

EX1 IE.2 External interrupt 1 enable bit.

ETO IE.A Timer 0 interrupt enable bit.

EX0 IE.0 External interrupt 0 enable bit.

User software should never write 1s to reserved bits, because they may be used in future AT89 products.

Dé cho phép mét ngét, bit twong (ng véi ngét d6 va bit EA phai duwoc dat
bang 1. Thanh ghi IE 1a thanh ghi danh dia chi bit, do d6 c6 thé dung céac Iénh tac
doéng bit dé tac dong riéng ré lén tng bit ma khong lam &nh hudng dén gia tri
céc bit khac. Co ngat hoat dong doc lap véi viéc cho phép ngét, diéu d6 cé nghia
la c& ngét sé tw dong dat lén bang 1 khi c6 sy kién gay ngat xay ra, bat ké s
kién d6 c6 dwoc cho phep ngat hay khéng. Do vay, trwwéc khi cho phép mot ngat
ta nén x6a c& cua ngat do aé dam bao sau khi cho phép, cac sy kién gay ngat
trong qua khir khong thé gay ngét niva. Vi du trwéc khi cho phép ngét timer0 ma
timer 0 d& chay va tran (du la tran mét hay nhiéu lan) thi c& TFO sé& bang 1, néu
sau do ta cho phép ngét timer0 thi sé gay ra ngat ngay do c& tran dang bang 1
(sw kién tran gay ngét trong trwdng hop nay la tran trong quéa khir, khéng phai sy
kién ta quan tam dén). Vi vay hady x6a c& TFO truwdc khi cho phép ngét tran
timerO.

Ngoai trir c& clia ctia ngat ndi tiép (va cd clia ngat timer2 trong 8052), cac
c& ngét khac déu ty ddng dwoc x6a khi CPU thwe hién chwong trinh phuc vu
ngét. Ly do la ngat cong ndi tiép (va ngat timer2 trong 8052) dwoc gay ra béi 2
nguyén nhan (c6 2 c& cho moi ngat) khi xay ra ngat, ngwoi lap trinh can phai
kiém tra xem c& nao dwoc dat bang 1 dé phan biét ‘nguyén nhan gay ra ngét do
la nguyén nhan nao dé xt ly thich hop. Vi du ngét cdng néi tiép la ngat dwoc gay
ra bi 1 trong 2 nguyén nhan: vi diéu khién nhan xong hoac truyén xong mét byte
di liéu qua cong Nnoi tlep Xay ra sy kién nao thi co ngat twong tng sé tw dong
dwoc dat Ién bang 1, néu nhan xong thi c& RI bang 1, néu truyen xong thi c& TI
bang 1. Trong chwong trinh x& ly ngat, ngwoi lap trinh phai kiém tra c& T1 hay co
Rl bang 1 dé& quyét dinh x(r ly ngat truyén hay x& ly ngét nhan. Sau khi kiém tra,
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ngwoi lap trinh phai viét Iénh x6a c& dé vi viec nay khéng dwoc CPU thuc hién
tw dong nhw cac co ngat khéac.

NGi dén ngat khong thé khong néi dén mirc wu tién cda ngat. Mirc wu tién
cla ngat & day c6 thé dwoc hiéu 1a sy phan bac, quyét dinh xt ly ngat nao khi
hai hay nhiéu ngét xay ra. C6 2 co ché phan bac wu tién. Thir nhat la co ché
phan bac danh cho cac ngét xay ra déng thei, hai ngat A va B xay ra ciing mot
thdi diém nhin tlr phia vi diéu khién. Thir hai 1a co ché phan bac danh cho céac
ngét xay ra xen k& nhau, trong khi dang xt ly ngat A thi ngat B xay ra, vay thi
trong tirng tredong hop, CPU sé xt ly ra sao? Hay xem duwoi day.

V6i trwong hop cac ngat xay ra dong th&i, CPU sé xem xét mirc wu tién
cla cac ngat do, tr do quyet dinh x& ly ngat c6 mrc wu tién cao hon trwdce. M

wu tién trong trwd'ng h0’p nay & mdc wu tién cung (dwoc quy dinh b&i nha san
xuét, b&i cau tric sén co cua 8051 va ngudi lap trinh khéng thé thay déi
dworc).

Table 2-27. Interrupt Priority Level

Source Priority Within Level
1 IED (highest)
2 TFO
3 IE1
4 TF1
5 RI+TI
5} TF2 + EXF2 (lowest)

Nhin vao bang trén ta thay ngét INTO la ngat c6 mirc wu tién cao nhét va
ngat timer2 1a ngat c6 mrc wu tién thap nhat trong sb cac ngat. Nhw vay néu
ngét ngoai 1 va ngat timer0 cung xay ra mét ltc, ngat ngoai 1 sé dwgc CPU xir ly
trwdc, sau d6 méi x&r ly ngat timerO.

V&i trudng hop xay ra ngat xen k&, khi CPU dang x& ly ngét A ma ngat B
xay ra, CPU sé giai quyét theo 2 hwéng: tiép tuc xt ly ngat A néu mkrc wu tién
cta ngét B khéng cao hon m&c wu tién cta ngat A, hodc sé ding viéc xr ly
ngét A lai, chuyén sang x& ly ngat B néu miéc wu tién clia ngat B cao hon mic
wu tién cla ngat A. Mrc wu tién cho cac ngat trong trwdng hop nay khong phai
la mirc wu tién cing do nha san xuét quy dinh (trc 1a khéng can c& vao bang
trén) ma la do ngudi 1p trinh d&t. Nguoi 1ap trinh c6 thé dung thanh ghi IP dé
quy dinh mirc wu tién cho cac ngét & mot trong hai mirc: mirc cao va mirc thap.
Dé dat mdre wu tién cla mot ngat (trong trwdng hop xay ra xen k&) & méc cao, ta
dat bit twong ng véi ngat d6 trong thanh ghi IP bang 1, méc thap (rng vai gia tri
bit = 0.

Thanh ghi IP (Interrupt Priority)
| - | - [ P2 | pPS | PT1 | PX1 | PTO | PX0 |

Cac bit trong thanh ghi IP twong tng voi cac ngéat didng nhw trong thanh ghi
IE (bit PX0 danh cho ngat ngoai 0, bit PTO danh cho ngat timer 0...)
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M6t diéu dé& nhan ra la néu mét ngat duwoc dat mirc wu tién cao (bit twong
trng trong thanh ghi IP bang 1) thi sé chang c6é ngat nao cé thé xen vao qua trinh
X ly n6é dwoc nirva.

N6i vé mirc wu tién ngat, c6 thé dung mét vi du téng quat sau, gia siv hai ngét
timer0 va ngat cong ndi tiép cung duoc cho phép (cac bit twong (ng va bit EA
trong thanh ghi IE dwoc dat bang 1), bit PTO = 0, bit PS = 1 thi:

Néu hai ngét cung xay ra, ngat timer0 sé thang thé va dwoc phuc vu
trude.

- Neu ngat cbng nébi tiép xay ra trwdc va dang dwoc xo Iy thi ngat timer0
neu co xay ra cing khong thé chen vao, lam dirng quéa trinh x& ly ngat
cong n0| tiép duoc.

- Néu ngat timer0 xay ra trwdc va dang duoc x( Iy ma ngat cong noi tiép
xay ra thi CPU sé phal dirng viéc xir ly ngat timer0 lai, chuyen sang xt ly
ngéat cdng ndi tiép, xt Iy xong méi quay lai xt ly tiép ngat timer0.

Ngat ngoai (External Interrupt)

Nhw d& n6i & trén, 8051 c6 2 ngat ngoai la INTO va INT1. Ngét ngoai dwoc
hiéu la ngét dugc gay ra boi sy kién mire l6gic 0 (mic dién ap thap gan OV)
hoac swon xudng (sw chuyén murc dién ap tlr mirc cao vé muirc thap) Xay ra &
chan ngét twong tng (P3.2 véi ngat ngoai 0 va P3.3 véi ngét ngoai 1). Viéc lwa
chon kiéu ngat dwoc thwe hién bang céac bit IT (Interrupt Type) ndm trong thanh
ghi TCON. Pay la thanh ghi diéu khién timer nhung 4 bit LSB (bit0..3) dwoc dung
cho céc ngét ngoai.

7 6 5 4 3 2 1 0

TF1 TR1 TFO TRO IE1 IT IED ITO

Khi bit ITx = 1 thi ngat ngoai twong (rng duoc chon kiéu 1a ngét theo swon
xuong ngwoc lai néu bit ITx = 0 thi ngat ngoai twong trng duoc sé co kiéu ngét
la ngat theo murc thap Cac bit IE la cac bit co ngéat ngoai, chi c6 tac dung trong
trwdng hop kiéu ngat duoc chon la ngat theo swon xuong.

Khi kiéu ngat theo swon xubng duwoc chon thi ngét sé xay ra duy nhat mot
lan khi c6 swon xuéng cta tin hiéu, sau do khi tin hiéu & mic thap, hodc cé
swon 1én, hoac & mire cao thi cling khéng c6 ngat xay ra nira cho dén khi co
swon xudng tlep theo. C& ngat IE s& dwng |én khi c6 swdn xubng va ty déng bi
x6a khi CPU bét dau X ly ngét.

Khi kiéu ngat theo mirc thap dwoc chon thi ngat sé xay ra bat civ khi nao
tin hiéu tai chan ngat & mac thap. Néu sau khi xi Iy xong ngét ma tin hiéu van &
mirc thap thi lai ngét tiép, c& nhw vay cho dén khi xtr ly xong ngét lan thé n |, tin
hiéu da len mac cao roi thi théi khdng ngat nira. Co ngét IE trong trwdng hop
nay khéng c6y nghia gi ca.

Théng thwéong kiéu ngat hay dwoc chon la ngat theo swon xubng.

Céc timer/counter trong 8051

8051 c6 2 timer tén la timerO va timerl. Céac timer nay déu 1a timer 16bit,
gia tri d&m max do d6 bang 2'° = 65536 (dém tlr 0 dén 65535).

Hai timer c6 nguyén ly hoat déng hoan toan giéng nhau va doc lap. Sau
khi cho phép chay, méi khi c6 thém mét xung tai dau vao dém, gia tri cta timer
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Sé ty déng dwoc téng |én 1 don vi, ctr nhw vay cho dén khi gia tri tang 1én vuot
qua gia tri max ma thanh ghi dém co6 thé biéu dién thi gia tri dém lai dwoc dwa tré
ve gié tri min (thong thwong min = 0). Sy kién nay dwoc hiéu la sw kién tran timer
(overflow) va c6 thé gay ra ngat néu ngat tran timer dworc cho phép (bit ETx trong
thanh ghi IE = 1).

Viéc cho timer chay/dirng dwoc thyc hién bédi cac bit TR trong thanh ghi
TCON (danh dia chi dén ting bit).

7 6 5 4 3 2 1

TF1 TR1 TFO TRO IE1 Im1 IED IT0

Khi bit TRx = 1, timerx sé& dém, ngwoc lai khi TRx = 0, timerx sé khong
dém mac du van c6 xung dwa vao. Khi divng khéng dém, gia tri cta timer dwoc
gilr nguyén.

Cac bit TFx la cac c& bao tran timer, khi sy kién tran timer xay ra, c& sé
duwoc tw déng dat 1én bang 1 va néu ngét tran timer dwoc cho phép, ngét sé xay
ra. Khi CPU x( ly ngat tran timerx, c& ngat TFx twong (rng sé tw dong dwoc xoa
vé 0.

Gi4 tri dém 16bit ca timerx dwoc lwu trong hai thanh ghi THx (byte cao)
va TLx (byte thap) Hai thanh ghi nay co thé ghi/doc dwoc béat ky IGc nao. Tuy
nhién nha san xuéat khuyén céo rang nén dirng timer (cho bit TRx = 0) trwéc khi
ghi/doc céc thanh ghi chra gia tri dém.

Céc timer c6 thé hoat déng theo nhiéu ché d6, dwoc quy dinh b&i cac bit
trong thanh ghi TMOD (khéng déanh dia chi dén tirng bit).

7 6 5 4 3 2 1

‘ GATE1 ‘ CImi# ‘ M11 ‘ Mo1 ‘ GATEO ‘ CITo# ‘ M10 ‘

Moo

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

5 M11 Timer 1 Mode Select Bits
M11 MO1 Operating mode
0 0 Mode 0: 8-bit timer/counter (TH1) with 5-bit prescaler (TL1).
4 MO 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: timer 1 halted. Retains count.

Timer 0 Gating Control Bit
3 GATED Clear to enable timer 0 whenever the TRO bit is set.
Set to enable timericounter 0 only while the INTO# pin is high and the TRO bit is set.

Timer 0 Counter/Timer Select Bit
2 CITo# Clear for timer operation: timer 0 counts the divided-down system clock.
Set for counter operation: timer 0 counts negative transitions on extarnal pin TO.

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

THO is an 8-bit timer using timer 1's TR0 and TFD bits.

) DPé xac dinh thdi gian, nguoi ta chon ngudn xung nhip (clock) dwa vao
dem trong timer la xung nhip bén trong (danh cho CPU). Ngudn xung nhip nay
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thwdng rat déu dan (c6 tan sb 6n dinh), do do tir sé dém cua timer ngudi ta co
thé nhan véi chu ky xung nhip dé tinh ra th&i gian tréi qua. Timer lic nay duoc
goi chinh xac vai cai tén “timer”, tirc bd dinh thoi.

Dé& dém cac sw kién bén ngoai, ngwdi ta chon ngudn xung nhip dwa vao
dém trong timer la tin hiéu t bén ngoai (d4 dwoc chuin hoa vé dang xung
vudng 0V/5V). Céc tin hiéu nay sé dwoc ndi véi cac bit cdng c6 don kénh thém
cac tinh nang TO/T1/T2. Khi c6 s kién bén ngoai gay ra thay déi méc xung &
dau vao dém, timer sé tw déng tang Ién 1 don vi gibng nhw trwéng hop dém
xung nhip bén trong. LUc nay, timer duwgc goi chinh xac véi cai tén khéc:
“counter”, tirc bd dém (sw kién).

Nhin vao bang mo ta thanh ghi TMOD bén trén, ta c6 thé nhan théy co 2
bé 4 bit gibng nhau (gém GATEX, C/Tx, Mx0 va Mx1) danh cho 2 timer0 va 1. Y
nghia c&c bit [a nhw nhau dbi véi méi timer.

Bit GATEXx 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 théda man. Théng thuwdng ngudi ta ding timer
véi GATE = 0, chi dung timer véi GATE = 1 trong trwérng hop mudn do d6 rong
xung vi lic d6 timer sé chi dem thoi gian khi xung dwa vao chan INTx & muc cao.

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

timer sé& dwoc cau hinh 1a bd dinh théi, néu C/Tx = 1, timer s& dwoc ciu hinh 1a
bd dém s kién.
Hai bit con lai (Mx0 va Mx1) tao ra 4 td hop cac gia tri (00,01,10 va 11) ng véi 4
ché do hoat déng khac nhau cua timerx. Trong 4 ché d6 d6 thwdng chi dung ché
dd timer/counter 16bit (Mx1 = 0, MxO = 1) va ché dd Auto Reload 8bit
timer/counter (Mx1 =1, Mx0 = 0).

Trong ché d6 timer/counter 16bit, gia tri d&m (ch®a trong hai thanh ghi
THx va TLx) tw dong dwoc tdng 1én 1 don vi mbi lan nhan dwoc thém mét xung
nhip. Khi gia tri dém ting vwot qua gia tri max = 65535 thi sé& tran vé 0, c& ngéat
TFx dwoc tw dong dat = 1. Ché dé nay dwoc ding trong cac ng dung dém thoi
gian va dém s kién.

Trong ché dé Auto Reload 8bit, gia tri dém sé& chi dwoc chia trong thanh
ghi TLx, con gid tri ctia thanh ghi THx bang mét sé n (tv 0 dén 255) do nguoi 1ap
trinh dwa vao. Khi c6 thém 1 xung nhip, gia tri @m trong TLx dwong nhién ciing
tang 1én 1 don vi nhw binh thwéng. Tuy nhién trong trwéng hop nay, gia tri dém
I&n nhat la 255 chi khéng phai 65535 nhw trwdng hop trén vi timer/counter chi
con 8bit. Do vay sw kién tran IGc nay xay ra nhanh hon, chi can vuot qua 255 la
gia tri dém sé tran. C& ngéat TFx van duoc ty dong dat = 1 nhw trong truéng hop
tran 16bit. Diém khac biét 1a thay vi tran vé 0, gia tri THx sé dwoc tw dong nap lai
(Auto Reload) vao thanh ghi TLx, do do timer/counter sau khi tran sé co gia tri
bang n (gia tri chira trong THXx) va sé dém tw gia tri n tré di. Ché do nay duoc
dung trong viéc tao Baud rate cho truyén théng qua céng ndi tiép.

Pé st dung timer cGa 8051, hay thuwc hién cac buwdc sau:

- Quy dinh ché do hoat déng cho timer bang céch tinh toan va ghi gia tri cho
cac bit trong thanh ghi TMOD.

- Ghi gia tri dém kh&i ddu mong mudn vao 2 thanh ghi dém THx va TLx. D6i
khi ta khéng mudn timer/counter bat dau dém tlr 0 ma tlr mét gia tri nao do
dé thoi diém tran gan hon, hodc chdn hon trong tinh toan sau nay. Vi du
néu cho timer dém tlr 15535 thi sau 50000 xung nhip (t&c 50000 micro
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gidy véi thach anh 12MHz) timer sé tran, va th&i gian mét gidy co6 thé dé
dang tinh ra kha chinh xac = 20 1an tran cla timer (dwong nhién méi lan
tran lai phai nap lai gia tri 15535).

- Dat mirc wu tién ngat va cho phép ngét tran timer (néu muén).

- Dung bit TRx trong thanh ghi TCON dé cho timer chay hay dwng theo y
muon.

Cong noi tiép (Serial Port) ctia 8051

Cong ndi tiép trong 8051 chu yéu duoc ding trong cac tng dung c6 yéu
cau truyen thong voi may tinh, hoac véi mét vi diéu khién khéac. Lién quan dén
cbng ndi tiép chi yéu c6 2 thanh ghi: SCON va SBUF. Ngoai ra, mét thanh ghi
khéc la thanh ghl PCON (khong danh dia chi bit) cé bit 7 tén la SMOD quy dinh
tbc dd truyén cta céng ndi tiép co gap doi Ién (SMOD = 1) hay khéng (SMOD =
0).

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

Thanh ghi SBUF la thanh ghi 8bit chiva d liéu truyén hoac nhan. Vé thuc
chét c6 hai thanh ghi di¥ liéu khac nhau, mét danh dé chira di liéu truyén di, mot
dé chra div lié nhan dwoc. Ca hai thanh ghi nay déu c6 chung mét tén la SBUF,
tuy nhién CPU hoan toan phan biét dwgc mot cach dé dang. Khi ta muén truyen
div Ileu di, ta phai ghi vao thanh ghl SBUF (vi du viét [énh mov SBUF,a), con khi
mudn doc kiém tra di¥ liéu nhan vé ta phai doc thanh ghi SBUF (V| du viét 1énh
mov a,SBUF). CPU sé can c vao viéc thanh ghi SBUF nam & vi tri toan hang
dich (toan hang bén trai) hay todn hang nguon (todn hang bén phai) de quyét
dinh sé truy nhap (doc/ghi) thanh ghi SBUF nao. Nguoi lap trinh khong can phai
quan tam x& ly van dé nay.

Thanh ghi quy dinh ché d hoat déng va diéu khién céng néi tiép la thanh ghi
SCON (danh dia chi bit).

| SMO | SM1 [ sM2 | REN | TB8 | RB8 | Tl | RI

Bit SMO, SM1, SM2 quy dinh ché dd hoat dong cla cdng ndi tiép. Théng thudng
dé truyén thong gitra 2 vi diéu khién hoac gitra 1 vi diéu khién va 1 may tinh, gia
tri cha bit SM2 dwoc dat bang 0. Khi truyén théng theo kiéu mang da vi x& ly
(multiprocessor communication), SM2 dwoc dét bang 1. Hai bit SMO va SM1 thuc
sw la céac bit quy dinh ché dé hoat déng cla cdng ndi tiép, ching tao ra 4 té hop
(00,01,10 va 11) &ng vé&i 4 ché dd hoat ddng md ta trong bang sau.

SMO SM1 Ché dé Khung div liéu Baud rate
0 0 0 - Bong bd 8 bit SBUF Fosc/12
0 1 1 - Dibd 8 bit SBUF Thay déi dwoc
1 0 2 -Dibb 8bit SBUF + | Fosc/32 hoac
RB8/TB8 Fosc/64
1 1 3-Dibo 8bit SBUF + | Thay déi dwoc
RB8/TBS

Ché d6 0: la ché do truyén dong bo duy nhat. Chan RxD sé la tin hiéu
truyén/nhan di liéu, chan TxD la tin hiéu xung nhip. Bit LSB (bit 0) cta di liéu
dwoc truyen di triwde tién. Toc dé truyen co dinh va bang 1/12 gia tri thach anh.
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Ché dé6 1: 1a ché d6 truyén di bo 8 bit. D liéu 8 bit dwoc dong khung bdi mét bit
Start (= 0) & dau va mét bit Stop (=1) & cudi trwéc khi dwoc truyén di. Toéc do
truyén thay déi dwoc theo y ngwdi lap trinh.

Ché do 2: 1a ché d6 truyén di bd 9 bit. Dir liéu 9 bit dwoc ghép thanh bdi 8bit
trong thanh ghi SBUF va bit RB8 (trwong h0’p nhan vé) hoac TB8 (trwong hop
truyen di) trong thanh ghi SCON. Ngoai ra cac bit Start va Stop van dwoc gan
binh & d4u va cubi khung truyén. Trong ché dod nay, té¢c do truyén chi c6 thé chon
dwoc & 1 trong 2 mirc: 1/32 hoac 1/64 gia tri ctia thach anh (tly thudc vao gia tri
cla bit SMOD trong thanh ghi PCON da ndi & trén).

Ché d6 3: cling la ché do truyén di bd 9 bit, khac véi ché dé 2 & chéd tbe do truyén
c6 thé thay dbi dwoc theo y ngudi 1ap trinh nhw trong ché do 1.

Bit REN trong thanh ghi SCON Ia bit cho phép nhan di¥ liéu. D& liéu chi dwoc
nhan qua céng ndi tiép khi bit nay = 1.

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

Bit RB8 |a bit di¥ liéu th» 9 trong trwdng hop nhan vé 9 bit (8 bit kia trong thanh
ghi SBUF).

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

Dé tao ra tbc dd truyén (Baud rate) cta céng ndi tiép trong 8051, phai
dung dén timerl & ché d6 Auto Reload 8bit. Gia tri nap lai chia trong thanh ghi
TH1 duwoc tinh toan theo céng thirc sau (phu thudc vao Baud rate mong mudn va
gia tri cta thach anh).

Modes 1, 3 SMOD :
Baud Rate = > 3 nciltator Frequency
32 12x [256 ~ (TH1)]

Tom lai dé st dung céng n0| tiép cua 8051, hay thic hién cac bwdc sau:

- Chon ché d6 cho cbng néi tiép (dong bo/di bod, 8bit/9bit...), tr d6 chon
dworc gia tri cho cac bit trong thanh ghi SCON. Lwu y x6a cac bit Tl va RI.

- Chon téc do truyén mong muon, tlr d6 tinh ra gia tri cda thanh ghi TH1.
Cho timerl chay & che d6 Auto Reload 8bit (khdng dung ngat tran timerl).

- Dat mirc wu tién ngat va cho phép ngat cbng ndi tiép néu mudn.

- Bé&t dau qua trinh truyén dir liéu bang mét 1énh ghi di liéu muédn truyén
vao thanh ghi SBUF. Qua trinh truyén két thic thi c& Tl sé tw ddng dat 1én
1.

- Khi mét khung di¥ liéu da dwoc nhan day dud, cd RI sé tw dong dat 1én 1 va
ngudi 1ap trinh 1Gc nay cé thé dung 1énh doc thanh ghi SBUF dé lay di
liéu nhan dwoc ra xr ly.
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Tap lénh cua 8051
Trwéde khi n6i vé tap 1énh ctia 8051 phai nhac téi thanh ghi PSW, 1a thanh ghi ¢
cac bit phan anh trang thai hién thoi cua CPU.

Table 1-1. PSW: Program Status Word Reqgister

[MEB) (L5B)
[#3 | AC | FO | RS1 | RS0 | o | - | P
Symbol Position Mame and Significance
cY PSW.T Carry flag
AC Do E Audliary Camy flag.

(For BCD operations. )

= N Flag D
= {#Awailable to the user for general purposes. )
Register bank Select control bits 1 & 0. Sstcleared
e S 4 by 54::!"t|.l.-.3ra to determine working register bank (see
Mote).
RS0 PSW.3
o PSW.2 Crverflow flag.
PSW.1 (reserved)
Parity flag.
p PEw Set'cleared by hardware each instruction cycle to

indicate and oddfeven number of “one” bits in the
accumulator, i.e.. even parity.

Iote:

The contents of (RS1, RS0) enable the working register banks as follows:
(0.0-Bank 0{00H-07H)

(0.1+Bank 1{02H-OFH)

(1.0¢-Bank 2{10H-17H)

(1.1}+-Bank 2{18H-1FH)

Céc bit co trong thanh ghi nay dwoc tw dong cap nhat thuwdng xuyén ngay
sau tieng 1énh dwgc CPU thye hién.

Ngoai céc bit cd, céc bit RSO va RS1 cho phép ngwoi 1ap trinh chon bank
thanh ghi R dung hién tai la bank 0, 1, 2 hay 3.

Céc ché dé dia chi

Ché d6 dia chi truc tiép: chi ding cho cac toan hang nam trong ving RAM th4p
va vung thanh ghi chirc nang dat biét SFR.

Ché d6 dia chi gian tiép: dung cho céc toan hang nam trong RAM (c& ving cao,
ving thap va RAM ngoai), khdng dung cho ving SFR. Bia chi clia toan hang sé
duwoc chira trong mot thanh ghi con tré (RO hoac R1 dbi véi RAM trong, DPTR
dbi véi RAM ngoai). Thay vi xuét hién truc tiép ngay trong cau Iénh nhw ché do
trwc tiép, toan hang khong xuét hién ma chi co thanh ghi con tr6 dai dién ding
ra. Pac diém dé& nhan ra la cac thanh ghi nay xuat hién luén kém theo ky tv “@”
phia trwéc.

Ché dé dia chi thanh ghi: dung cho trwong hop todn hang la 1 trong 8 thanh ghi
Ri trong bank thanh ghi dwoc chon. Cac thanh ghi R trong trwdng hop nay khdng
cO ky ty “@” phia trwdc.

Ché d6 dia chi thanh ghi cu thé: 1a ché dd dia chi &p dung cho nhirng I&énh chi tac
déng 1én mot thanh ghi duy nhat nao dé.
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Ché dé dia chi tie thoi: 1a ché dd dia chi khi ma gia tri cGa toan hang dwoc néu
ra rd rang ngay trong cau lénh. Dac diém dé dang nhan ra la cac toan hang nay
ludn kém theo ky tw “#” phia trwéc.

Ché dé dia chi chi sé: chi danh cho Iénh movc, 1a 1énh doc bé nhé chuwong trinh,
thwdng ding cho viéc tra bang. Trong cau lénh nay cing xuét hién ky ty “@”
nhwng sau do la mét toan hang tao thanh béi phép cdng mét thanh ghi 16bit (PC
ho&c DPTR) véi thanh ghi Acc. Thanh ghi 16bit chiva dia chi clia dau mang, con
thanh ghi A chiva d6 1&ch cia 6 nhé can doc so v&i dau bang. Gia tri doc ra sé
dwoc ghi dé vao thanh ghi A (xem mé ta tap lénh dé biét chi tiét hon).

Khi 1ap trinh hop ngi cho 8051, lwu y cac diéu sau:

- viét ding ma Iénh ma nha sén xuét quy dinh, dimg bao gio nghi dén
chuyén sang tac ma Iénh. Trinh hop ngi sé khéng chdp nhan bat ky mét
bién tdu nao, du la nhé nhét..

- chi st dung mét trong cac ché do dja chi danh cho lénh d6. Khéng phai
lénh nao ciing cho phép st dung véi tét c 6 ché dé dia chi ké trén, tham
chi c6 nhing 1énh chi cho phép s dung véi 1 ché dé dia chi duy nhét.

- tuén theo cac cl phap ma ché dé dja chi da chon yéu céu.

- d&c biét luu y cac 1énh c6 lién quan dén cac co nhuw cac 1énh cong c6 nhé
(ADDC), Iénh tree (SUBB), cac lénh nhady c6 diéu kién (JZ, INZ, JC, INC,
CJNE ...) Céac c& ludn duwoc cdp nhat gia tri méi mét cach tw déng sau mai
lénh duwoc thuc hién, do d6 can ndm duoc céc tinh hudng cda gia trj cac
co trwrée khi viét cac 1énh trén.

- viét ding the tr toan hang. Toan hang ngudén nam bén phai, toan hang

dich ndm bén trai, gidka cac toan hang ngan cach nhau béi dau “,”.

Cac ky hiéu dung trong viéc mé ta tap lénh

A: thanh ghi chra (Accumulator).

B: thanh ghi B.

Ri: thanh ghi RO hodc R1 cda bat ky bang thanh ghi nao trong 4 bang
thanh ghi trong RAM.

RnN: bat ky thanh ghi nao cla bat ky bang thanh ghi nao trong 4 bang

thanh ghi trong RAM.

Dptr: thanh ghi con tré di liéu (c6 d6 réng 16bit dwoc két hop t 2 thanh
ghi 8 bit 1a DPH va DPL).

Direct: la mét bién 8 bit(hay chinh 1a & nhé) bat ky trong RAM (trir 32 thanh
ghi Rn & dau RAM).

#data: modt hang sb 8 bit bat ky.

#datal6: mdt hang sé 16 bit bat ky.

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

<addr11>: dia chi bat ky nam trong khoang 0 — 2Kbyte tinh ti dia chi cta lénh
tiép theo.

<addr16>: dia chi bat ky trong khong gian 64K (4p dung cho ca khoéng gian
nhé chwong trinh va khéng gian nh¢ div liéu).

<bit>: bit bat ky c6 thé danh dia chi dwoc (khdng dung cho cac bit khéng
danh dwoc dia chi).
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Céac lénh tac déng dén cac c® trong thanh ghi trang thai

STT Lénh CoCY Co OV CoAC
0 | ADD X X X
1 | ADDC X X X
2 | SUBB X X X
3 | MUL 0 X
4 | DIV 0 X
5 | DA X
6 | RRC X
7 |RLC X
8 |SETB C 1
9 |[CLR C 0

10 |[CPL C X
11 | ANL C,<bit> X
12 | ORL C,<bit> X
13 | MOV C,<hit> X
14 | CINE X

0: c& bi x6a vé “0”.
1: c& bisetlén “1".
X: cO bij thay ddi tuy theo két qua cla viéc thwc hién lénh.

Cé&c lénh tinh toan sé hoc

STT Cu phép lénh Mo ta Sé Sé
Ma Toan hang byte | chu ky
[énh ma clock
héa
1 | ADD A,Rn A=A+Rn 1 12
2 | ADD A,direct A=A + direct 2 12
3 | ADD A ORI A=A+ @RI 1 12
4 | ADD A #data A = A + #data 2 12
5 | ADDC A,Rn A=A+Rn+C 1 12
6 | ADDC A,direct A=A +direct+C 2 12
7 | ADDC A ORI A=A+@Ri+C 1 12
8 | ADDC A #data A=A+ #data+C 2 12
9 | SUBB A,Rn A=A-Rn-C 1 12
10 | SUBB A,direct A=A —direct—C 2 12
11 | SUBB A @RI A=A-@Ri—-C 1 12
12 | SUBB A #data A=A —-#data—-C 2 12
13 | INC A A=A+1 1 12
14 | INC Rn Rh=Rn+1 1 12
15 | INC Direct direct = direct + 1 2 12
16 | INC @RI @Ri=@Ri+1 1 12
17 | DEC A A=A-1 1 12
18 | DEC Rn Rn=Rn-1 1 12
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19 | DEC Direct direct = direct — 1 2 12
20 | DEC @RI @Ri=@Ri—-1 1 12
21 | INC Dptr dptr =dptr + 1 1 24
22 | MUL AB B:A = A*B 1 48
23 | DIV AB A/B = A(thwong) + B (dw) 1 48
24 | DA A Hiéu chinh thap phan sbé 1 12
liéu trong thanh ghi A
Cac lénh thwc hién cac phép toan légic
STT Cu phéap lénh M6 ta Sé Sé
Ma Toan hang byte | chuky
Iénh ma clock
hoa

1 ANL A,Rn A = (A)and(Rn) 1 12
2 ANL A.direct A = (A)and(direct) 2 12
3 ANL A,@RIi A = (A)and(@Ri ) 1 12
4 ANL A#data A = (A)and(#data) 2 12
5 ANL direct,A direct = (direct)and(A) 2 12
6 ANL Direct,#data direct = (direct)and(#data) 3 24
7 ORL A,Rn A = (A)or(Rn) 1 12
8 ORL A,direct A = (A)or(direct) 2 12
9 ORL A,@RIi A =(A)or(@Ri) 1 12
10 ORL A #data A = (A)or(#data) 2 12
11 ORL direct,A direct = (direct)or(A) 2 12
12 ORL Direct,#data direct = (direct)or(#data) 3 24
13 XRL A,Rn A = (A)xor(Rn) 1 12
14 XRL A,direct A = (A)xor(direct) 2 12
15 XRL A,@RIi A = (A)xor(@Ri) 1 12
16 XRL A #data A = (A)xor(#data) 2 12
17 XRL direct,A direct = (direct)xor(A) 2 12
18 XRL Direct,#data direct = (direct)xor(#data) 3 24
19 CLR A A=0 1 12
20 CPL A A = not(A) 1 12
21 RL A Quay trai A 1 12
22 RLC A Quay trai Aquacod C 1 12
23 RR A Quay phai A 1 12
24 RRC A Quay phdi Aquaco C 1 12
25 | SWAP A Hoan ddi 2 ntra clia A 1 12
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Céc lénh trao doi div liéu

N\

STT Cu phéap lénh M6 ta Sé Sé
Ma Toan hang byte | chu ky
[énh ma clock
héa
1 MOV A,RN 1 12
2 MOV A, direct 2 12
3 MOV A ORI 1 12
4 MOV A #data 2 12
5 MOV Rn,A 1 12
6 MOV Rn,direct 2 24
7 | Mov Rn,#data Copy gia tri cua toan 2 12
) MOV Direct,A hang bén phai cho vao 2 12
9 | mMov Direct,Rn toan hang bén trai 2 24
10 MOV Direct,direct (cac toan hang déu la 3 24
11 | MOV Direct, @Ri 8bit) 2 24
12 MOV Direct #data 3 24
13 MOV @RI,A 1 12
14 MOV @Ri,direct 2 12
15 MOV @Ri,#data 2 12
16 MOV Dptr,#datal6 Puwa gia tri 16bit vao 3 24
thanh ghi DPTR
17 | MOVC A,@A+dptr DPoc gid tri bd nho 1 24
chwong trinh tai dia chi =
A + DPTR, cét két qua
vao A
18 | MOVC A @A+PC DPoc gid tri bd nho 1 24
chwong trinh tai dia chi =
A + PC, cét két qua vao A
19 | MOVX A @RI Poc vao A gia tri cta bd 1 24
nh& ngoai tai dia chi = Ri
20 | MOVX A,@dptr Poc vao A gia tri cta bd 1 24
nhé ngoai tai dia chi =
DPTR
21 | MOVX @RIi,A Ghi gia tri cia A vao bd 1 24
nh& ngoai tai dia chi = Ri
22 | MOVX @dptr,A Ghi gia tri cia A vao bo 1 24
nh& ngoai tai dia chi =
DPTR
23 | PUSH Direct Céat noéi dung cua bién 2 24
trong RAM vao dinh ngan
xép
24 | POP Direct LAy byte & dinh ngan xép 2 24
cho vao bién trong RAM
25 | XCH ARn Hoan dbdi gia tri clia A va 1 12
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26 XCH A,direct toan hang con lai 2 12
27 XCH A @RI 1 12
28 | XCHD A @RI Hoan ddi 4 bit thap gitra 1 12
A va mét 6 nhd trong
Ram tai dia chi = Ri
Céc lénh thao tac xtr ly dai sé Boolean
STT Cu phép lénh Mo ta Sé6 |Séchu
Ma Toan hang byte Ky
Iénh ma clock
héa
1 CLR C Xba c& Cvé 0 1 12
2 CLR Bit Xda bit vé 0 2 12
3 SETB C PDatcd C=1 1 12
4 SETB Bit Datbit=1 2 12
5 CPL C Pao giatriciacd C 1 12
6 CPL Bit Pao gia tri cla bit 2 12
7 ANL C,bit C = (C)and(bit) 2 24
8 ANL C.,/bit C = (C)and(dao cua bit) 2 24
9 ORL C,bit C = (C)or(bit) 2 24
10 ORL C,/bit C = (C)or(dao cua bit) 2 24
11 MOV C,bit C =bhit 2 12
12 MOV Bit,C Bit=C 2 24
13 JC <rel> nhdy dén nhan <rel> néu 2 24
c=1
14 | JNC <rel> nhdy dén nhan <rel> néu 2 24
C=0
15 JB Bit, <rel> nhay dén nhan <rel> néu 3 24
bit=1
16 JNB Bit, <rel> nhay dén nhan <rel> néu 3 24
bit= 0
17 JBC Bit, <rel> nhdy dén nhan <rel> néu 3 24
bit = 1 va sau do xéa luén
bit vé 0
Nguyén Xuan Kién — MicroStudy Group 22

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Lam quen véi vi diéu khién 8051 - c4u tric phan cdng va cach 4p trinh phdn mém

Cac lénh ré nhanh chwong trinh

STT Cu phép lénh Mo ta Sé Sé
Ma Toan hang byte | chuky
[énh ma clock
héa
1 | ACALL <addrl1l> goi chwong trinh con 3 24
2 LCALL <addrl6> goi chwong trinh con 3 24
3 RET tré vé tr chwong trinh 1 24
con
4 RETI tré vé tr chwong trinh 1 24
phuc vu ngét
5 | AJMP <addr11> nhay dén nhan 2 24
6 | LIMP <addr16> nhay dén nhan 3 24
7 | SIMP <rel> nhay dén nhan 2 24
8 JMP @A+DPTR nhdy dén dia chi = 1 24
A+DPTR
9 Jz <rel> nhay dén nhan néu A = 2 24
0
10 | JINZ <rel> nhdy dén nhan néu At 2 24
0
11 | CJINE A, direct,<rel> So sanh va nhay dén 3 24
nh&n néu At direct
12 | CJINE A #data,<rel> So sanh va nhay dén 3 24
nhdn néu A ! data
13 | CJINE Rn,#data,<rel> | So sanh va nhay dén 3 24
nhédn néu Rn ! data
14 | CJINE @Ri,#data,<rel> | So sanh va nhay dén 3 24
nh&n néu byte c6 dia chi
= Ri ¢6 ndi dung khac
V@i data
15 DJINZ Rn,<rel> Gidam Rn di 1 va nhay 2 24
dén nhan néu chua
gidmvé 0
16 | DJINZ direct,<rel> Giam direct di 1 va nhay 3 24
dén nhan néu chua
gidmvé 0
17 NOP Khoéng lam gi ca 1 12
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Cau triic mét chwong trinh hop ngir cho 8051 (st dung trinh
hop ngir Readsb51)

- dau chwong trinh, khai bao file chtra dia chi cua cac thanh ghi SFR

#include <sfr51.inc> j ) )
; dinh nghfa tén goi cho cac chan cong vao/ra (néu muon)
#define ledl P1.0
#define led2 P1.1
: khai bao céac bién dang byte (néu c6)
varl data 0x30
var2 data 0x31
- khai bao cac bién dang bit (néu c6)
flagl bit 0x00
flag2 bit 0x01
- dinh nghia cac hang sé (néu co)
constantl  equ 123
constant2  equ 456
;.'.[ao ma dat tai dia chi reset
org 0x0000
ajmp main )
; tao ma dat tai cac vector ngat (néu str dung ngat)
org 0x0003
ljmp ChuongTrinhXuLyNgatNgoaiO
org 0x000B
ljmp ChuongTrinhXuLyNgatTimerO
- dat dia chi dau cho chwong trinh chinh
org 0x0030
main: o )
; bat dau viet cac Iénh cho chwong trinh chinh tir day
mov SP,#0x6F )
; viet cac thua tuc khéi tao hé thong
- viét than chwong trinh chinh (vong 1ap chinh)
main_loop:
] sjmp main_loop o
; viet cac chwong trinh con va cac chwong trinh xt& ly ngat (néu co)
ChuongTrinhCon1:
; cac lénh xt&r ly cua chwong trinh con 1
- két thac bang lénh ret
ret
ChuongTrinhCon2:
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; cac lénh x ly cua chwong trinh con 2

. két thic bang lénh ret
ret

EhuongTrinthLyNgatNgoaiO: ]
; cac lénh x& ly cua chwong trinh xtr ly ngat ngoai 0

: két thic bang lénh reti
reti
ChuongTrinhXuLyNgatTimerO:
: c4c lénh x& ly ctia chwong trinh x& ly ngat timer 0

: két thic bang lénh reti
reti

. dinh nghta cac bang hang sb lwu sén trong bd nhé chuong trinh

Bangl:

db 0,1,0x02,0x86

Bang2:

db 156,235,8,9

- chi dan bao hiéu két thic toan bd doan chuwong trinh
end

- Céc chiv viét sat 18, két thic bang dau “:” 1a cac nhan, d6 c6 thé 1a dau mot
chwong trinh con hodac don gian chi la mét nhédn phu trong than mét
chwong trinh nao do.

- céac chir mau db la chi dan hodc ma I1énh nén phai viét dang theo.

- Cac ch* mau xanh la cac chr dwoc dat sau dau *;”, sé dwoc coi la cac
cau cha thich va trinh hgp nglr sé bd qua, ndi dung tly y nhwng phai trén
mét dong, néu kéo dai xubng dong khac thi phai thém dau “;” khac vao
trwdc phan chi thich cta dong do.

- Céac chi¥ mau den hau hét 1a cac tén nhan hay tén bién va ngudi 1ap trinh
tay y dat.

- Gilra cac tén (nh&n) phai sy théng nhat khi khai bao va lic s dung trong
cau lénh, khéng duwoc khai bdo mét kiéu, dung trong Iénh lai kiéu khac di.

Chuc hoc tét!
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