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LOI NOI PAU

K¥ thuat vi diéu khién véi tbe do phat trién nhanh da va dang mang dén
nhing thay d6i to 16n trong khoa hoc va cong nghé ciing nhu trong doi song
hang ngay. Ngay nay, cdc thiét bi may moéc ngdy cang trd nén théng minh
hon, cac cong viéc dugc thuc hién voi hi€u qua cao hon, d6 ciing 1a nho vi
diéu khién.

K¥ thuat vi diéu khién 1a k¥ thuat ctia tuong lai, 1a chia khoa di vao
cong nghé hién dai. P6i véi sinh vién chuyén nghanh dién ty dong cong
nghiép, day 1a mot linh vuc hua hen va mo ra nhiéu trién vong.

Véi tinh wu viét cua vi diéu khién, em thuc hién dé tai: “Nghién ctu
xay dung hé thong bang thong tin dién tir ”.Dé tai gom nhing ndi dung sau:

Chuwong 1: Tong quan cic phwong an diéu khién

Chuong 2: Thiét ké va thi cong phan cing ciia bang thong tin dién tir

Chuwong 3: Thiét ké chwong trinh phan mém

Nhiing kién thirc hoc duoc cong thém hiéu biét tir cac tai liéu tham
khao,tuy c6 thé hoan thanh cudn d6 4n nay nhung khong thé tranh khoi nhiéu
thiéu sot mong cac thay cd gido khi xem cudn do an nay c6 thé thong cam.

Pé hoan thanh cudn d6 an nay, em da nhan dugc su chi bao tan tinh ctua
thay gido hudng dan va sy giap d& nhiét tinh cia ban bé. Cudi cing em xin
cam on thiy gido hudng dan Th.s Nguyén Trong Thang va cic thy cb gido
d3 day cho em nhiing kién thtrc co ban dé em c6 thé hoan thanh cubn d6 4an
nay.

Em xin chan thanh cam on!

Sinh vién thuc hién

Lé Minh Hoa



Chuong 1:
TONG QUAN CAC PHUONG AN PIEU KHIEN

1.1.PAT VAN PE:

Trong thoi dai hién nay c6 rat nhiéu hinh thire théng tin quang cdo.Mot
trong s nhitng hinh thirc ¢6 hiéu qua nhat va dang dugc str dung rong rai do
1a thong tin quang cao bang bang dién tir.Dé thuc hién didu ndy ngudi ta ding
ma tran led. Pé diéu khién cic ma tran led, ta c6 2 phuong an: Diéu khién
quét va diéu khién diém.

1.2 PIEU KHIEN QUET:

1.2.1. So db khoi:

Véi phuong an diéu khién quét thi mot bang quang cao dién tir thong
thuong gdm c6 bén khdi chinh: Khdi diéu khién,khdi quét cot.khdi xuat dir

liéu va khdi hién thi

I -
/
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1.2.2. Nguyén ly hién thi:
Dé hién thi thong tin 1én bang quang cio trong mot thdi gian nhit

dinh(du 1au dé mat ngudi ¢ thé luu gitt hinh anh)thi thuc chat ta s& lam cho



cac cOt ctia bang dién tir sang 1én trong 1 thoi diém nho(quét cot). Tai mot thoi
diém d6,dir lidu s& xuat phat tir vi diéu khién qua 2 con duongPudng thir
nhat chira théng tin vé mot cot cu thé ndo d6 s& duoc phat sang,qua khdi quét
cot 1am cho cot d6 phat sang con cac cot con lai sé tit. Duong the 2 mang dir
lidu s& dugc phat sang tai cot d6 thong qua khéi xuat dit liéu hang. Tat ca cac
thong tin d6 tap trung tai bang ma tran led va né s& hién thi thong tin trén mot
cot ma ta mong mudn.Cac cot lién tuc luan phién phat sang véi tin sb cao nhd
su luu anh ctia mit ma ta théy dugc cac thong tin trén bang dién tir mot cach
lién tuc ,khong bi chop tat

1.2.3. Uu diém va nhwoc diém:

a. Uu diém:

- Do trong mdi thoi diém chi c6 mot cdt sang nén phuong an quét tiét
ki€ém dién

- Xay dung phan cimg dé dang

- Chi phi gi4 thanh san xuét ré

b. Nhwoc diém:

- Tuy rang tiét kiém dién nang nhung phuong an quét cho ta do sang
cta bang dién tir khi dit ngoai troi khong duoc tt nén it sir dung .

-V &1 nhiing bang c6 kich thude 16n x4y ra hién tugng ro dong(cd nhiing
thong tin sang 10 mo khong mong mudn xuét hién trén bang dién tir)do sy
khéng ddng bo giita khoi xuét dir liéu va khoi quét cot

1.3. PIEU KHIEN DIEM

1.3.1 So' d khi:

Diéu khién diém _ véi tén goi nay ta c6 thé hiéu day la phuong an diéu
khién ting con led trén bang dién tir.Phuong an nay bao gdm nhitng khdi
sau:Khoi diéu khién,khdi xuat dir liéu hang,khdi ghi dich,chét dit liéu va khéi

hién thi



1.3.2 Nguyén ly hién thj:
Tai thoi diém ban dau ,khdi xuét dit 1iéu nhan dit liéu tir khdi diéu khién

dua dén khéi ghi dich.Pay 1a dit lidu ctia mot cot.Khoi ghi dich nhan dit liéu va

lvu dir lidu nay lai.Luc nay khéi diéu khién phat xung dén khéi ghi dich,cho
phép khéi ghi dich nay dua dit liéu ra led. Viéc diéu khién cir tuan ty nhu vay.

1. 3.3 Uu diém va nhuoc diém:

a. Uu diém:

- Do diéu khién ting led nén phuong 4n diéu khién diém mang lai cho
ta d sang toi da cua led

- Khong xdy ra hién tugng ro6 dong

- Kich thudc ctia bang dién ta vo han

b. Nhwoe diém:

- Tiéu thy dién nang nhiéu

- Phan ctng phirc tap

1.4. XAY DUNG PHUONG AN TOI UU

Ta nhén thay rang diéu khién diém c6 tinh ning wu viét hon so véi diéu
khién quét.nod thé hién sy vuot trdi vé anh sang,my thuat .Mac du van cé
nhitg nhugce diém nhung ching ta van c6 thé han ché néu xay dung duoc
phan cing t6i wu.Trén co sé do,em tim hiéu va thiét ké san pham 1a bang

thong tin dién ti dung phuong phap diéu khién diém



Chuong 2 :
THIET KE VA THI CONG PHAN CUNG CUA BANG
THONG TIN PIEN TU

2.1. GIOI THIEU CAC LINH KIEN

2.1.1. Khao sat ho vi diéu khién 8051:

IC vi diéu khién 8051 thudc ho MCS51 ¢6 dic diém sau:
- 4kb ROM(dugc 1ap trinh bdi nha san xuét chi co & 805 1)
- 128 byte Ram

- 4 port 1/0O 8 bit

- 2 b dinh thoi 16 bit

- Giao tiép nbi tiép

- 64 kb khong gian by nhé chuong trinh mé rong

- 64 kb khong gian b nh¢ dir 1iéu mo rong

- 1 bd xtr 1i ludn 1i (thao tac trén céac bit don)

- 210 bit nhan dia chi hoa

-bonhan/chia4 u s



2.1.1.1. Céu triic bén trong ciia 8051:

EXTERNAL
INTERRUPTS
1 «
TIMER 1
o ROM
INTERRUPT —— 128 BYTES ﬁlol‘tl{lﬂl'?n
CONTROL ¢ RAM TIMER O

—

=B
T 1 |

osc conTROL 4 1/0 PORTS ey
| e | H I[ H ﬂ I
I I TXD  RXD
- - PO P2 P1  P3
ADDRESS/OATA

Hinh 2.1 : So do khoi 8051

Phén chinh ctia vi diéu khién 8051 13 bd xtr li trung tAm(CPU:central
processing unit) bao gom :

- Thanh ghi tich liiy A

- Thanh ghi tich lily phu B,dung cho phép nhan va chia

- Pon vi logic hoc ( ALU : Arithmetic Logical Unit )

- Tu trang thai chuong trinh ( PSW :Program Status Word )

- Boén bang thanh ghi

- Con trd ngan xép

- Ngoai ra con c¢6 bd nhd chwong trinh ,bo giai ma 1énh, bo diéu khién
thoi gian va logic

Pon vi xr li trung tdm nhan tryc tiép xung tir bd giao dong ,ngoai ra
con c6 kha nang dua mdt tin hi€u gilt nhip tir bén ngoai.

Chuong trinh dang chay c¢6 thé cho dimg lai nho mot khéi diéu khién
ngit & bén trong .Cac ngudn ngét cé thé 1a : cac bién cd & bén ngoai ,su tran

bd d€m dinh thot hodc cling ¢6 the 1a giao dién noi tiép.



Hai by dinh thot 16 bit hoat dong nhu 1 bd dém.

Céc cong (port0,portl,port2,port3 ). Str dung vao muc dich diéu khién.
O cong 3 c6 thém cac duong dan diéu khién dung dé tra doi voi mot bo nhd
bén ngoai, hodc dé diu ndi giao dién ndi tiép, ciing nhu cac dudng ngit dan &
bén ngoai

Giao dién ndi tiép co6 chira mot bo truyén va mdt bod nhan khong déng
bd,lam viéc doc lap voi nhau.Téc do truyén qua céng ndi tiép c6 thé dat trong
dai rong va duogc an dinh bang mot bo dinh thoi.

Trong vi diéu khién 8051 c6 2 thanh phan quan trong khac d6 13 bd nhé
va cac thanh ghi:

B6 nhé gém c6 bd nhé ram va bd nhé rom(chi c6 & 8031) dung dé luu
trir dir li€u va ma 1énh.

Céc thanh ghi sir dung dé luu trir thong tin trong qué trinh xir 1i .Khi
CPU lam viéc n6 lam thay d6i ndi dung cta céc thanh ghi.

2.1.1.2. Chirc niing cac chin vi diéu khién:

P1.0C] 1 UJO:}VCC

P1.1] 2 39 [0 PO.0 (ADO)
P1.2] 3 38 3 PO.1 (AD1)
P1.3 4 37 O P0.2 (AD2)
P1.4]5 36 O P0.3 (AD3)
P1.50 6 35 [ P0.4 (AD4)
P1.67 34 O P0.5 (ADS)
P1.7C] 8 33 P0.6 (ADS6)
RSTI]9 32 O PO.7 (ADT7)

(RXD) P3.0] 10 31 P EA/VPP
(TXD) P3.1 ] 11 30 O ALE/PROG

(TNTO) P3.211 12 29 1 PSEN
(TNTT) P3.3[] 13 28 I P2.7 (A15)
(TO) P3.4] 14 27 O P2.6 (A14)
(T1) P3.5C 15 26 QO P2.5 (A13)
(WR) P3.6] 16 25 P2.4 (A12)
(RD) P3.70] 17 24 3 P2.3 (A11)
XTAL2 ] 18 23 P2.2 (A10)
XTAL1 ] 19 22 P2.1 (A9)
GND ] 20 21 P2.0 (AB)

a.port0: 1a port co chirc ning & trén chan tir 32 dén 39 trong cac thiét
ké ¢& nho (khéng dung bo nhéd mod rong) coé 2 chirc niang nhu cic duong
1/0.D6i véi cac thiét ké c& 1on (v6i bd nhd mo rong ) n6 duoc két hop kénh

gitra céac bus.



b.portl: portl 1a mdt port I/O trén cac chan 1 — 8.cac chan duogc ki hiéu
pl.0,p1.1,p1.2...cé thé dung cho céc thiét bi ngoai néu can.Portl khong c6
chtrc nang khac, vi vay chiing ta chi dugc dung trong giao tiép véi cac thiét bi
ngoai .

C.port2: port2 1a mot port cong cu kép trén cac chan 21 — 28 dugc dung
nhu cic duong xuét nhap hodc byte cao ciia bus dia chi dbi voi cac thiét ké
dung by nhé mo rong.

d.port3: port3 la mot port cong cu kép trén cac chan 10 -17.cac chan
ctia port nay c6 nhiéu chtic niang , cic cong cu chuyén d6i co lién hé véi cac

tinh dac biét ctia 8051 nhu ¢ bang sau:

Bit Tén Chitc ning chuyén doi

P3.0 RXD Dit liéu nhan cho port noi tié'p
P3.1 TXD Dit liéu phét cho port ndi tiép
P3.2 INTO Ngit 0 bén ngoai

P3.3 INT1 Ngit 1 bén ngoai

P3.4 TO Ngé vao cua timer/counter 0
P3.5 T1 Ngé vao cua timer/counter 1
P3.6 WR Xung ghi bo nhd dir liéu ngoai
P3.7 RD Xung doc bo nhé dir liéu ngoai

e.Psen ( program store enable): 8052 c6 4 tin hiéu diéu khién PSEN
1a tin hiéu ra trén chan 29.N¢ 1a tin hiéu diéu khién dé cho phép bd nhd
chuong trinh mé rong va thudng duge ndi dén chan OE ( output enable ) ciia
1 EPROM & cho phép doc cac byte ma lénh.

PSEN s& & muc thip trong thoi gian 1ay 1énh.Cac md nhi phan cua
chuong trinh duoc doc tir EPROM qua bus va duoc chét vao thanh ghi 1énh
ctia 8051 dé giai ma 1énh.Khi thi hanh chuong trinh trong ROM noi (8051)

PSEN s€ & murc thu dong (murc cao).



f.ALE ( Address latch Enable ): Tin hiéu ra ALE trén chan 30 tuong
tw vGi cac thiét bi 1am viée vé6i cac xtr 1i 8585, 8088 ,8086 , 8051 dung ALE
mot cach tuong tu cho lam vi¢c giai cac kénh bus dia chi va dit liéu khi port0
dugc dung trong ché do chuyén d6i cua n6 : Vira 13 bus dir liéu vira 13 bus
thap cia dia chi, ALE 1a tin hiéu dé chét dia chi vao mot thanh ghi bén ngoai
trong nira dau ctia chu ky b nhd.Sau d6 cac dudng port 0 ding dé xuét nhap
dir li€u trong nira sau chu ky cia bd nhé.

Céc xung tin héu ALE c6 tdc d6 bang 1/6 1an tan s6 dao dong trén chip
va c6 thé dugc dung 12 ngudn xung nhip cho cac hé thong.néu xung trén 8051
1a 12MHz thi ALE c6 tan sé6 2MHz.Chi ngoai trir khi thi hanh 1énh MOVX, 1
xung ALE s& bi mat.Chan nay ciing dugc 1am ngd vao cho xung lap trinh cho
EPROM trong 8051.

g.EA ( External Access ): Tin hiéu vao EA trén chan 31 thuong duoc
mic 1én mirc cao ( +5v) hodc muc thap ( GND) Néu ¢ mic cao ,8051 thi
hanh chuong trinh tir ROM noi trong khoang dia chi thap ( 4k) .Néu & mirc
thap, chuong trinh chi duoc thi hanh tir b nhé mé rong Néu EA duge ndi
murc thap bd nhd bén trong,chuong trinh 8051 s& bi cAm va chuong trinh thi
hanh tr EPROM mo rong. Nguoi ta con dung chian EA lam chan cép dién ap
12V khi lap trinh cho EPROM trong 8051.

h.RST (Reset): Ngo vao RST trén chan 9 1a ngo reset cua 8051. Khi
tin hiéu nay dugc dua 1én mic cao ( trong it nhat 2 chu ky may ) ,cac thanh
ghi trong 8051 dugc tai nhitng gia tri thich hop dé khoi dong hé thng.

i.Cac ngoé vao by dao dong trén chip : 8051 c6 1 bo dao dong trén
chip.N6 thuong duoc ndi véi thach anh giita 2 chan 18 va 19.Cac ty giita

cling can thiét ké nhu da v&.Tan s6 thach anh théng thuong 1a 12MHz.



Figure 14. Using the On-Chip Oscillator
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Figure 15. A: Oscillator Connections

c2
3 I XTAL2
c1 I
—| XTAL1

l GND

j-Cac chin nguén :

Vce: Cung cip duong ngudn cho On-chip (+ 5V).

GND: nbi mat.

2.1.1.3. Cac thanh ghi dac biét:

SFR dam nhiém céac chirc ning khac nhau trong On-chip. Chiing nam &
RAM bén trong On-chip, chiém ving khong gian nhé 128 Byte duoc dinh dia
chi tir 80h dén FFh. Céu triic cia SFR bao gdm céc chirc ning thé hién ¢ bang
2.3 vabang 2.4.
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Bang 2.3. Chirc nang riéng cua tung thanh ghi trong SFR

Thanh Noi  dung
ghi MSB LSB
IE EA ET2 ES ET1 EX1 ETO EX0
IP PT2 PS PT1 PX1 PTO PX0
PSW CcY AC FO RS1 RSO ov P
TMOD | GATE | C/(/T) | M1 MO GATE | C/(/T) M1 MO
TCON TF1 TR1 TFO TRO IE1 IT1 IEO ITO
SCON SMO | SM1 | SM2 | REN TB8 RB8 TI RI
PCON | SMOD GF1 GFO PD IDL
P1 T2 | T2EX /SS MOSI | MISO SCK
P3 RXD | TXD | /INTO | /INT1 TO T1 /WR /RD

Bang 2.4. Dia chi, y nghia va gia tri cua cdc SFR sau khi Reset

Symbol Name Address | Reset Values
* ACC | Thanh ghi tich luy OEOh 00000000b
* B Thanh ghi B OFOh 00000000b
* PSW Tur trang thai chuong trinh 0DOh 00000000b

SP Con tré ngan xép 81h 00000111b
DPOL | Byte cao cua con tré dit licu 0 | 82h 00000000b
DPOH | Byte thap cta con tro dit liéu 0 | 83h 00000000b
* PO Cong 0 80h 11111111b
* P Cong 1 90h 11111111b
* P2 Cong 2 0AOh 11111111b
* P3 Cong 3 0BOh 11111111b
* |P TG diéu khién ngat wu tién 0B8h xxx00000b
* |E TG diéu khién cho phép ngat | 0A8h 0xx00000b
TMOD | biéu khién kiéu Timer/Counter | 89h 00000000b
* TCON | TG diéu khién Timer/Counter | 88h 00000000b

11




THO Byte cao cuia Timer/Counter 0 | 8Ch 00000000b
TLO Byte thap cua Timer/Counter 0 | 8Ah 00000000b
TH1 Byte cao cua Timer/Counter 1 | 8Dh 00000000b
TL1 Byte thap ctia Timer/Counter 1 | 8Bh 00000000b

* SCON | Serial Control 98h 00000000b
SBUF | Serial Data Buffer 99h indeterminate
PCON | Power Control 87h 0xxx0000b

*  ¢6 thé dinh dia chi bit, x: khong dinh nghia

2.1.1.3.1. Thanh ghi ACC: 1a thanh ghi tich lu¥, ding dé luu trit cac
toan hang va két qua cta phép tinh. Thanh ghi ACC dai 8 bits. Trong cac tap
1énh cia On-chip, n6 thuong dugc quy udc don gidn 1a A.

2.1.1.3.2. Thanh ghi B : Thanh ghi nay duwoc dung khi thuc hién cac
phép toan nhan va chia. Bdi véi cc 1énh khac, né c6 thé xem nhu 1a thanh ghi
dém tam thoi. Thanh ghi B dai 8 bits. N6 thuong duge dung chung véi thanh
ghi A trong cac phép toan nhan hoac chia.

2.1.1.3.3. Thanh ghi SP: Thanh ghi con tro ngan xép dai 8 bit. SP chira
dia chi cua dir li€u hién dang & dinh cua ngéan Xép. Gia tr1 cua nd duoc tu
dong tang lén khi thuc hién 1énh PUSH trudc khi dit liéu duoc luu trit trong
ngan xép. SP s& tu dong giam xudng khi thuc hién 1énh POP. Ngin xép c6 thé
dit & bat ct noi nao trong RAM on-chip, nhung sau khi khéi dong lai hé
thong thi con tré ngan xép mic dinh sé& tro téi dia chi khoi dau 1a 07h, vi vay
ngin xép s& bat dau tir dia chi 08h. Ta ciing c6 thé dinh con tré ngin xép tai
dia chi mong mudn bang cac 1énh di chuyén dir liéu thong qua dinh dia chi
tuc thoi.

2.1.1.3.4. Thanh ghi DPTR: Thanh ghi con tro dit liéu (16 bit) bao
gém 1 thanh ghi byte cao (DPH - 8bit) va 1 thanh ghi byte thap (DPL - 8bit).
DPTR c6 thé dugc dung nhu thanh ghi 16 bit hodc 2 thanh ghi 8 bit doc lap.
Thanh ghi nay dugc dung dé truy cap RAM ngoai.

12



2.1.1.3.5. Ports 0 to 3: PO, P1, P2, P3 1a cac chdt cua cac cong 0, 1,
2, 3 twong (mg. Mdi chét gdm 8 bit. Khi ghi mirc logic 1 vao mot bit cia chét,
thi chan ra trong Ung cta cong & mirc logic cao. Con khi ghi mirc logic 0 vao
mdi bit ctia chét thi chan ra twong tng cia cong & mic logic thip. Khi cac
cong dam nhiém chirc nang nhu cac dau vao thi trang thai bén ngoai ctia cac
chan cong s& duoc giir & bit chdt twong tmg. Tat ca 4 cong cua on-chip déu 1a
cong I/O hai chiéu, mdi cong déu co 8 chan ra, bén trong mdi chét bit c6 bd
“Pullup-ting cuong” do d6 nang cao kha ning ndi ghép ctia cong voi tai (co
thé giao tiép v4i 4 dén 8 tai loai TTL).

2.1.1.3.6. Thanh ghi SBUF: Pém dir liéu ndi tiép gém 2 thanh ghi
riéng bi¢t, mdt thanh ghi dém phat va mot thanh ghi dém thu. Khi dir li¢u
dugc chuyén téi SBUF, no sé& di vao bd dém phat, va duoc gilt ¢ ddy dé ché
bién thanh dang truyén tin ndi tiép. Khi dir liéu duoc truyén di tr SBUF, no s€
di ra tr by dém thu.

2.1.1.3.7. Cac Thanh ghi Timer: Cac d6i thanh ghi (THO, TLO),
(TH1, TL1) 1a cac thanh ghi dém 16 bit twong tng véi cac bd Timer/Counter
Oval.

2.1.1.3.8. Cac thanh ghi diéu khién: Céc thanh ghi chirc ning dic
biét: IP, IE, TMOD, TCON, SCON, va PCON bao gém cac bit trang thai va
diéu khién d6i v6i hé thdng ngit, cac bd Timer/Counter va cong ndi tiép.
Chung s& duoc md ta & phan sau.

2.1.1.3.9. Thanh ghi PSW: Tu trang thai chuong trinh ding dé chua
thong tin vé trang thai chuong trinh. PSW ¢ d6 dai 8 bit, mdi bit dam nhiém
mdt chirc nang cu thé. Thanh ghi nay cho phép truy cap ¢ dang mirc bit.

* CY: Co nhé. Trong cac phép toan sd hoc, néu co nhé tir phép cong
bit 7 hodc ¢c6 s6 muon mang dén bit 7 thi CY duoc dit b?mg 1.

* AC: Co nh¢ phy (Pdi voi ma BCD). Khi cong cac gia tri BCD, néu

c6 mot s6 nhd duge tao ra tir bit 3 chuyén sang bit 4 thi AC dugc dat b?mg 1.
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Khi gia tri dugc cong la BCD, Iénh cOng phai dugc thuc hién tiép theo bdi
lénh DA A (hiéu chinh thap phéan thanh chtra A) dé dua cac két qua 16n hon 9
vé gid tri ding.

*FO: Co 0 (Co higu lyc véi cac muc dich chung cua nguoi st dung)

* RS1: Bit 1 diéu khién chon bang thanh ghi.

* RSO: Bit 0 diéu khién chon bang thanh ghi.

Luu v: RSO, RS1 dugc dat/xoa bang phan mém dé xac dinh bang thanh ghi
dang hoat dong (Chon bing thanh ghi bang cach dat trang thai cho 2 bit nay)

Bang 2.5. Chon bang thanh ghi

RS1 RSO
Bank 0 0 0
Bank 1 0 1
Bank 2 1 0
Bank 3 1 1

* OV: Co tran. Khi thyc hién cac phép toan cong hodc tror ma xudt hién
mét tran s6 hoc, thi OV duoc dat bﬁng 1. Khi céc sb c6 diu duogc cong hodc
dugc trir, phan mém co thé kiém tra OV dé xac dinh xem két qua c6 nam
trong tam hay khong. Vi phép cong cac sd khong dau, OV duge bo qua. Két
qud 16m hon +128 hoac nho hon -127 s€ dat OV=1.

* P: Co chan 1é. Pugc tu dong dat/ xoa bang phan cung trong mdi chu
trinh 1énh dé chi thi s6 chin hay 1¢ cua bit 1 trong thanh ghi tich luy. S cac
bit 1 trong A cong véi bit P ludn ludn 1a s6 chan.

2.1.1.3.10. Thanh ghi PCON: Thanh ghi diéu khién nguon.

* SMOD: Bit tao toc do Baud gip doi. Néu Timer 1 duogc st dung dé
tao toc do baud va SMOD=1, thi tbc d6 Baud dugc ting 1én gap doi khi cong
truyén tin ndi tiép dugc dung béi cac kiéu 1, 2 hoic 3.

* GF0, GF1: Co dung cho cac muc dich chung (da muc dich).
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* PD: bit nguén giam. Pat bit nay & muirc tich cuc dé van hanh ché d6
ngudn giam trong AT89C51. Chi c6 thé ra khoi ché d6 bang Reset.

* IDL: bit chon ché do nghi. Pat bit nay ¢ muc tich cuc dé van hanh
kiéu Idle (Ché d¢ khong lam viéc) trong AT89C51.

Luuy: Néu PD va IDL cung duogc kich hoat cung 1 Iuc & muc tich cyc,
thi PD duoc wu tién thuc hién trude. Chi ra khoi ché do bﬁng 1 ngét hoac
Reset lai hé théng.

2.1.1.3.11. Thanh ghi IE: Thanh ghi cho phép ngt

* EA: Néu EA=0, khong cho phép bat clr ngit nao hoat dong. Néu
EA=1, mdi ngudn ngit riéng biét dugc phép hoic khong dugc phép hoat dong
béng cach dat hodc xo4 bit Enable cua nd. béi vi nd c6 thé duoc dung & cac
bo AT89 trong tuong lai.

* ET2: Bit cho phép hoidc khong cho phép ngit bo Timer 2.

* ES: Bit cho phép hodc khong cho phép ngat cong ndi tiép (SPI va
UART).

* ET1: Bit cho phép hodc khong cho phép ngat tran bo Timer 1

* EX1: Bit cho phép hodc khong cho phép ngit ngoai 1.

* ETO: Bit cho phép hodc khong cho phép ngat tran bd Timer 0

* EXO0: Bit cho phép hoic khong cho phép ngit ngoai 0.

2.1.1.3.12. Thanh ghi IP: Thanh ghi uu tién ngat.

* PT2: Xac dinh mirc vu tién ctia ngat Timer 2.

* PS: Pinh nghia mtrc vu tién ciia ngat cong nodi tiép.

* PT1: Pinh nghia mérc uu tién cta ngat Timer 1.

* PX1: DPinh nghia mirc uu tién cta ngat ngoal 1.

* PTO: Dinh nghia mérc uu tién cta ngat Timer 0.

* PX0: Pinh nghia mirc wu tién cua ngit ngoal 0.

2.1.1.3.13. Thanh ghi TCON : Thanh ghi diéu khién bo Timer/Counter
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* TF1: Co tran Timer 1. Pugc dat béi phﬁn cing khi bo Timer 1 tran.
Puogc x04 boi phan cimg khi bd vi xtr Iy hudng t6i chuwong trinh con phuc vu
ngét.

* TR1: Bit diéu khién bd Timer 1 hoat dong. Pugc dat/xoa bdi phﬁn
mém dé diéu khién bo Timer 1 ON/OFF

* TFO: Co tran Timer 0. Puoc dat boi ph?m cung khi bd Timer O tran.
Puoc x04 boi phan cung khi bd vi xir Iy hudng téi chuong trinh con phuc vu
ngét.

* TRO: Bit diéu khién bd Timer 0 hoat dong. Pugc dat/xoa bdi phﬁn
mém d¢ diéu khién by Timer 0 ON/OFF.

* IE1: Co ngit ngoai 1. Puoc dit boi phan ctng khi suon xung cia
ngat ngoai 1 dugc phat hién. Pugc x04 bai phan cimg khi ngat dugc xir 1y.

* IT1: Bit diéu khién ngét 1 dé tao ra ngét ngoai. Puoc dat/xod bdi
phan mém.

* TE0: CO ngat ngoai 0. Puoc dat boi phan cing khi suon xung cia
ngat ngoai 0 dugc phat hién. Pugc x04 bdi phan ctng khi ngat duoc xir 1y.

* ITO: Bit diéu khién ngat 0 dé tao ra ngat ngoai. Pugc dit/xoa baoi
phan mém.

2.1.1.3.14. Thanh ghi TMOD: Thanh ghi diéu khién kiéu
Timer/Counter

* GATE: Khi TRx duoc thiét 1ap va GATE=1, b6 TIMER/COUTERX
hoat dong chi khi chan INTx & muac cao. Khi GATE=0, TIMER/COUNTERXx
s€ hoat dong chi khi TRx=1.

* C/(/T): Bit nay cho phép chon chirc nang 1a Timer hay Counter.

- Bit nay duoc xoé dé thuc hién chirc nang Timer

- Bit nay duoc dat dé thuc hién chtrc nang Counter

* MO, MI: Bit chon Mode, dé xac dinh trang thai va kiéu

Timer/Counter:
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- M1=0, M0=0: Chon kiéu bo Timer 13 bit. Trong d6 THx dai 8 bit,
con TLx dai 5 bit.

- M1=0, MO=1: Chon kiéu bd Timer 16 bit. THx va TLx dai 16 bit
dugc ghép tang.

- M1=1, M0=0: 8 bit Auto reload. Cac thanh ghi tu dong nap lai mdi
khi bi tran. Khi bd Timer b1 tran, THx dai 8 bit dugc gitr nguyén gia tri, con
gia tri nap lai dugc dua vao TLx.

- M1=1, M0=1: Kiéu phan chia bd Timer. TLO 1a 1 bd Timer/Counter 8
bit, dugc diéu khién bang cac bit diéu khién bd Timer 0, Con THO chi 1a bd
Timer 8 bit, dugc diéu khién bang cac bit diéu khién Timer 1.

- M1=1, M0=1: Timer/Counter 1 Stopped

2.1.1.3.15. Thanh ghi SCON:

SCON 14 thanh ghi trang thai va diéu khién cong nbi tiép. N6 khong
nhirng chira céc bit chon ché 36, ma con chia bit dit liéu thi 9 danh cho viée
truyén va nhén tin (TB8 va RB8) va chura céc bit ngit cong ndi tiép.

* SMO, SM1: La cac bit cho phép chon ché do cho cong truyén ndi tiép.

Bang 2.6. Chon Mode trong SCON

SMO | SM1 | Mode | Pic diém Téc do Baud

0 0 0 Thanh ghi dich | Fosc /12

0 1 1 8 bit UART Co thé thay ddi (duogc dit boi bo Timer)
1 0 2 9 bit UART Fosc /64 hodic Fos /32

1 1 3 9 bit UART C6 thé thay doi (duoc dit boi b Timer)

* SM2: Cho phép truyén tin da xtr 1y, thé hién & Mode 2 va 3. & ché do
2 hodc 3, néu dat SM2 = 1 thi RI s& khong duoc kich hoat néu bit di liéu thir
9 (RB8) nhan duoc gia tri bang 0. & Mode 1, néu SM2=1 thi RI s& khong
dugc kich hoat néu bit dimg c6 hiéu lyc di khong dugce nhan. & ché do 0,

SM2 nén bing 0
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* REN: Cho phép nhén nbi tiép. Puoc dit hodc xo4 boi phan mém dé
cho phép hodc khong cho phép nhén.

* TB8: La bit dir li€u thir 9 ma s€ duoc truyén 0 Mode 2 va 3. Puoc dat
hodc x04 boi phan mém.

* RB8: La bit dit liéu thtr 9 da duge nhan & Mode 2 va 3. O Mode 1,
néu SM2=0 thi RBS 1a bit dimg di duoc nhan. G Mode 0, RB8 khong duoc
su dung.

* TI: Co ngét truyén. Pugc dat boi phan cimg tai cudi thoi diém cia bit
tht 8 trong Mode 0, hodc dau thoi diém cia bit ding trong cac Mode khac. O
bat ky qua trinh truyén ndi tiép nao, nd ciing phai dugc xo4 bang phan mém.

* RI: Co ngat nhan. Puoc dit boi phan cing tai cudi thoi diém cua bit
thir 8 trong Mode 0, hodc & giira thoi diém cua bit ding trong cac Mode khac.
O bat ky qua trinh nhan ndi tiép nao (trir truong hop ngoai 16, xem SM2), nd
cling phai dugc xo4 bang phan mém.

2.1.1.4. Khoi tao thoi gian va by dém (Timer/Counter):

On-chip AT89C51 c6 2 thanh ghi Timer/Counter dai 16 bit, d6 la:
Timer 0 va Timer 1. Trong On-chip AT89C52, ngoai Timer 0 va Timer 1 no
con ¢6 thém bd Timer 2. C4 3 bd Timer nay déu co thé dugc diéu khién dé
thuc hién chire ning thoi gian hay bo dém, thong qua thanh ghi TMOD.

Khi thanh ghi Timer/Counter lam viéc ¢ kiéu Timer, thi sau mdi chu ky
may ndi dung trong thanh ghi dugc gia tang thém 1 don vi. Vi vay thanh ghi
nay dém s6 chu ky may. Mot chu ky may c6 12 chu ky dao dong, do d6 téc do
dém cuia thanh ghi 13 1/12 tan s6 dao dong.

Khi thanh ghi Timer/Counter lam viéc & kiéu Counter, xung nhip bén
ngoai duge dua vao dé dém o TO hodc T1. Noi dung thanh ghi dugc ting lén
khi ¢6 su chuyén trang thai tur 1 vé 0 tai chan dau vao ngoai TO hodc TI1.
Xung nhip & cac dau vao ngoai dugc ldy mau tai thoi diém S5P2 ciia mdi chu

ky may. Khi qué trinh 1dy mau phét hién ra muc cao & 1 chu ky va mirc thap &
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chu ky tiép theo, thi bd dém duoc tang Ién. Gia tr1 modi cua bd dém xuét hién
trong thanh ghi tai thoi diém S3P1 cta chu ky may sau khi su chuyén trang
thai di dugc phat hién. Vi vay dé ndi dung cta thanh ghi tang 1én 1 don vi
phai mat 2 chu ky may, nén toc d6 dém tdi da 1a 1/24 tan sb bd dao dong.
Khong co6 su gidi han s6 vong thuc hién cua tin hiéu ¢ dau vao ngoai, nhung
n6 sé giit it nhat 1 chu ky may ddy da dé dam bao chic chin rang mot mic da
cho dugc lay mau it nhat 1 1an nira trudc khi né thay doi.

Do xung nhip bén ngoai co tin s6 bat ky nén cac bo Timer (0 va 1) c6 4
ché d6 lam viéc khac nhau dé lyu chon: (13 bit Timer, 16 bit Timer, 8 bit
auto-reload, split Timer).

Timer O va Timer 1:

Trong AT89C51 va AT89C52 déu c6 cac bo Timer 0 va 1. Chic ning
Timer hay Counter duoc chon lira béi cac bit diéu khién C/(/T) trong thanh
ghi TMOD. Hai b§ Timer/Counter nay c6 4 ché d6 hoat dong, duoc lua chon
boi cap bit (MO, M1) trong TMOD. Ché d6 0, 1 va 2 giéng nhau cho cac chirc
nang Timer/Counter, nhung ché do 3 thi khac. Bon ché d6 hoat dong dugc mod
ta nhu sau:

+ Ché d 0: Ca 2 b Timer 0 va 1 & ché d6 0 ¢ cau hinh nhu mot thanh
ghi 13 bit, bao gdm 8 bit ctia thanh ghi THx va 5 bit thap cta TLx. 3 bit cao cta
TLx khong xac dinh chéc chin, nén dugc 1am ngo. Khi thanh ghi dugc xoa vé 0,
thi co ngét thoi gian TFx dugc thiét 1ap. BO Timer/Counter hoat dong khi bit
diéu khién TRx dugc thiét 1ap (TRx=1) va, hoic Gate trong TMOD bang 0, hoic
/INTx=1. Néu dit GATE=1 thi cho phép diéu khién Timer/ Counter bang dudng
vao ngoai /INTx, dé dé dang x4c dinh d6 rong xung.

Khi hoat dong & chirc nang thoi gian thi bit C/(/T)=0, do vay xung nhip
tor bo dao dong ndi, qua bd chia tan cho ra tan s f=f,/12 duogc dua vao dé
dém trong thanh ghi Timer/Counter. Khi hoat dong ¢ churc nang bo dém thi

bit C/(/T)=1, luc d6 xung nhip ngoai dua vao s& duoc dém.
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OS > [12
o
O T
TIPIN 1o~ '
Control
TR1

D_

TL1
5 bits

TH1
8 bits

TF1 —
Interrupt

GATE >0 B ,
_/—@_/ Hinh 2.4: Ch¢ d6 0 ctia Timer 1
/INT1 PIN

+ Ché d6 1: hoat dong tuong tu nhu ché d6 0, chi khéac 1a thanh ghi

Timer/Counter dugc sir dung ca 16 bit. Xung nhip duoc dung két hop voi cac
thanh ghi thoi gian byte thap va byte cao (TH1 va TL1). Khi xung Clock dugc
nhan, bo Timer s& dém tang 1én: 0000h, 0001h, 0002,...Khi hién tugng tran

xéy ra, co tran sé chuyén FFFFh vé 0000h, va bo Timer tiép tuc dém. Co tran

cua Timer 1 1a bit TF1 ¢ trong TCON, né duoc doc hoac ghi béi phﬁn mém,
xem hinh 2.5 (Timer/Counter 1 Mode 1: 16 bit Counter).

Timer TL1 | TH1 Overlow
) ) » TF1
Clock 8 bits | 8 bits Flag
Hinh 2.5: Ché do 1 caa Timer 1
OS » [12 —
E’ TL1
O g ) » TF1li—>
TIPIN Tt/ | 8 bits Interrupt
Control
TR1 —
_D— Reload
GATE 4>o—§/ THT
AINTOPIN- 8 bits

Hinh 2.6: Ché do 2 caa Timer 1
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+ Ché dd 2: Ché d6 nay cua thanh ghi Timer ciing hoat dong twong tur
nhu 2 ché d6 trén, nhung né dugc td chirc nhu bd dém 8 bit (TL1) voi ché do
tu dong nap lai, nhu hinh 2.6. Khi xéy ra hién tuong tran & TL1, khong chi
thiét lap bit TF1 ma con tu dong nap lai cho TL1 bé'mg ndi dung cua THI, da
duogc thiét 1ap boi phan mém. Qua trinh nap lai cho phép ndi dung ctua THI
khong bi thay d6i. Ché do 2 cta Timer/Counter 0 ciing twong tu nhu
Timer/Counter 1.

+ Ché d% 3: O ché d6 nay, chic ning Timer/Counter 0 va chirc ning
Timer/Counter 1 khic nhau. B6 Timer 1 & ché d6 3 chi chta chirc ning dém
ctia nd, két qua giéng khi dat TR1=0. Bo Timer 0 ¢ ché d6 3 thiét 1ap THO,
TLO nhu 13 2 bd dém riéng biét. Mach Logic ddi voi ché d6 3 cua Timer 0 thé
hién ¢ hinh 2.7. B6 dém TLO duoc diéu khién boi cac bit: C/(/T), GATE,
TRO, /INTO va khi dém tran né thiét lap co ngat TFO. B ¢ém THO chi duoc
diéu khién bai bit TR1, va khi dém tran né thiét lap cd ngat TF1. Vay, THO
diéu khién ngit Timer/Counter 1.

Ché d6 3 thuong duoc dung khi yéu ciu can c6 bd thoi gian hodc bo
dém ngoai 8 bit. P6i véi Timer 0 & ché d6 3, AT89C51 ¢b thé ¢o 3 bod
Timer/Counter, con AT89C52 ¢6 thé ¢6 4 bd. Khi Timer 0 hoat dong & ché do
3, thi Timer 1 c6 thé duoc bat hodc tit bang chuyén mach ngoai. O ché do
nay, Timer 1 co thé duoc sir dung boi céng ndi tiép nhu mot bo tao toc dod

Baud, hoic trong bat ky tmg dung nao ma khéng yéu cau mot ngat.

0S

A 4

/12 B
‘C/
o o TLO TFO |

TOPIN _ fe/™ | 8 bits Interrupt

D Control
TR0 —— ]

v
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2.1.1.5. Co ché ngit trong On-chip AT89C51:

TR1

THO
8 hits

\ 4

TF1

—>

Control

Hinh 2.7: Ché d6 3 cta Timer 0

2.1.1.5.1. Phan loai ngit trong On-chip:
Bo 8051 c6 tat ca 5 Vectors ngit bao gdm: 2 ngit ngoai (/INTO va /INT1),

2 ngit ctia khéi thoi gian (Timer 0, 1), va ngét cong truyén tin ni tiép.

Interrupt

Moi nguén ngét 6 thé duge kich hoat hodc khong kich hoat br?mg cach

dit hodc xo4 Bit ¢ trong IE. IE ciing chtra bit c¢6 thé khong cho tit ca cac ngat
hoat dong EA (Néu EA=0). Cac ngit ngoai c6 thé duoc kich hoat theo mirc
hoac theo suon xung, tuy thudc vao gia tri cuia cac bit ITO, IT1 trong TCON.

Ngat ngoai ¢ 2 cd ngit twong tng 1a IE0, IE1 cling nam trong TCON. Khi

mot ngit duoc thyc hién thi cd ngat twong Gmg cta nd bi xod bang phan cimg.

Chuong trinh con phuc vu ngét hoat dong chi khi ngét duoc kich hoat theo

suon xung. Néu ngit duoc kich hoat theo mirc thi ngudn yéu cau ngit tir bén

ngoai diéu khién co ngat.

Hinh 2.17. Cac ngudn ngit cta 8051

Figure 10. Interrupt Sources

INTR1 1L IEQ
N
TR >
INT1 IE1
1
N
™ L
L\ S
Al -
oL —
m ) >
EXF2
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Céc ngit trong, v6i ngat Timer/Counter 0, 1 duoc phat sinh bai co ngit
TFO, TF1. Hai co ngat nay duogc thiét 1ap khi thanh ghi Timer/Counter thyc
hién quay vong, tai thoi diém S5P2 ctia chu trinh may. Khi mot ngét dugc
thue hién thi co ngit twong tmg phat sinh ra ngit s& bi xo4 bang phan cimg
trong On-chip.

Ngit cong ndi tiép duoc phat sinh bdi cac ngat RI, TI, SPIF thong qua
phén tor Logic OR, khi chuong trinh con phuc vu ngét duoc kich hoat thi cac
co ngit phét sinh tuong tng dugc xo4 bang phan mém. Cac ngit trong co thé
duoc phép hoic khong dugc phép kich hoat bang cach dit hodc xoa mot bit
trong IE.

2.1.1.5.2.C4c buéc thue hién ngit.

Theo dung trinh ty, dé st dung cac ngat trong Flash Microcontroller,
can thuc hién cac budc nhu sau:

- bat bit EA ¢ trong IE muc logic 1.

- Pat bit cho phép ngét twong Gmg & trong IE murc logic 1.

- Bit dau chuong trinh con phuc vu ngét tai dia chi cta ngat tuong tmg do.

(Xem bang dia chi Vector ciia cac ngudn ngit)

Ngoai ra, ddi véi cac ngit ngoai, cac chan /INTO, /INT1 phai dugc dit
mtc 1. Va tuy thudc vao ngat duoc kich hoat bang mirc hay suon xung, ma
cac bit ITO, IT1 & trong TCON c¢6 thé can phai dat muc 1.

ITx=0: Kich hoat bang murc

ITx=1: Kich hoat bang sudn xung.

2.1.1.5.3. Mifrc ngit wu tién trong on-chip:

M&i ngudn ngit ¢ thé dugc 1ap trinh riéng cho 1 hodc 2 mic wu tién
bang cach dat hodc xo4 1 bit trong IP cia SFR. Mdi ngat wu tién ¢ murc thap
c6 thé dugc ngit bang ngat uu tién & mirc cao hon nhung khong thé ngit bang
ngit c6 muc vu tién ¢ mirc thap hon duoc. Mot ngit vu tién ¢ muc cao c6 thé

dugc ngat bai bat ky ngudn ngat nao khac.
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Néu c6 yéu cau ngit ctia 2 muc wu tién ciing nhau (cung 1 1ac), yéu cau
ctia mirc uwu tién cao hon s& duoc phuc vu (Ngit nao c6 mirc wu tién cao hon
s& dugc phuc vu). Néu cac yéu cau ngit c6 cung mirc wu tién, thi thir tu quay
vong bén trong s& quyét dinh ngat nao duoc phuc vu.

Thir ty wu tién ngit tir cao xudng thap cuia AT89C51 nhu sau:

IEO, TFO, IE1, TF1, RI hodc TI.

2.1.1.5.4. Nguyén Iy diéu khién ngit cia 8051:

Cac co ngét duoc thiét 1ap tai thoi diém S5P2 cua mdi chu ky may. Chu
ky méy tiép theo sau chu ky may c6 cd ngat dugc thiét lap, thi chuong trinh
con dugc thiét 1ap khi c6 1énh goi LCALL. Lénh LCALL phat sinh nhung lai
bi cAm hoat dong khi gdp cac tinh huéng sau:

a- Pong thoi c6 ngat véi muc uvu tién cao hon hodc bang ngit dang
phuc vu. (Mt ngat c6 mirc wu tién bang hodc cao hon dang sin sang dé dugc
phuc vy)

b- Chu ky may hién hanh khong phai 1a chu ky may cudi cing ctia 1énh
dang thuc hién.

c- Lénh dang thuc hién 1a RETI hodc bét ky 1énh nao ghi vao thanh ghi
IE hoac IP.

Hinh 2.18. Hé thdng ngit ctia 8051

Figure 20." AT89 Interrupt Control System
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Bt ky mot trong 3 diéu kién nay xuat hién s& can trd viéc tao ra
LCALL dbi véi chuong trinh phuc vu ngét. Diéu kién 2 dam bao rﬁng, 1énh
dang thuc hién s& dugc hoan thanh trudc khi tré toi bat ky chuong trinh phuc
vu nao. Diéu kién 3 dam bao réng, néu lénh dang thuc hién 1a RETI hodc bat
ky su truy cap nao vao IE hoac IP, thi it nhat mét 1énh nita s& duoc thue hién
truée khi bat ky ngit nao duge tro téi. Chu trinh kiém tra vong dugc lap lai
v6i mdi chu trinh may, va céac gia trj duoc kiém tra 1a cac gia tri ma da xuat
hien & thoi diém S5P2 cua chu trinh may trudc do. Néu mot chi thi ngét co
hiéu luc nhung khong duoc dap ung vi cac diéu kién trén va néu chi thi nay
van chua c6 hiéu lyc khi diéu kién can tré dugc loai bo, thi ngat bi tir chdi nay
s€¢ khong duoc phuc vu nira.

LCALL do phan cung tao ra sé& chuyén ndi dung cua bo dém chuong
trinh vao ngan xép (Nhung khong ghi vao PSW) va nap lai cho PC mét dia
chi phu thudc vao ngudn gay ngat dang dugce phuc vu, nhu bang dudi day:

Bang 2.7. Pia chi véc to ngit

Ngit Ngudn ngit Dia chi Véc to
External 0 IEO 0003h
Timer 0 TFO 000Bh
External 1 IE1 0013h
Timer 1 TF1 001Bh
Serial Port RI hoac TI 0023h
Timer 2 (8051) TF2 hoac EXF2 002Bh
System Reset RST 0000h

Lénh RETI thong bao cho bd VXL rang thu tuc ngat nay di két thuc,

sau d6 14y ra 2 Byte tir ngan xép va nap lai cho PC dé tra lai quyén diéu khién

cho chuong trinh chinh.
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a) CAc ngit ngoai:

Vi cac chét ngit ngoai duoc tao mau mdi 1an trong mdi chu trinh may,
nén mot gia tri cao hodc thip cuia du vao sé duy tri trong it nhat 1a 12 chu ky
xung nhip cua bd dao dong dé dam bao tao mau. Néu ngét ngoai dugce kich
hoat bang sudn xung , thi ngudn ngit ngoai phai duy tri & chdt yéu cau gia tri
cao it nhit 1 chu ky may va sau d6 duy tri gia tri thap it nhat 1 chu ky may
nira. Viéc nay duoc thuc hién dé dam béo rﬁng qué trinh chuyén tiép cho théy
chi thi yéu cau ngét IEx s€ dugc xac lap. IEx s€ tu dong duoc xo0d bd1 CPU
khi tht tuc ngat dap tng duoc goi.

Néu ngat ngoai dugc kich hoat theo mirc, thi ngudn ngat bén ngoai phai
duy tri cho yéu cdu nay c6 hiéu luc cho dén khi ngit da dugc yéu cau thyc su
duogc tao ra. Sau d6 ngudn ngit ngoai phai huy yéu cau d6 trude khi thu tuc
phuc vu ngét hoan thanh, néu khong ngét khac s€ duoc tao ra.

b) Van hanh Single-Step:

CAu triic ngit 8051 cho phép thyuc hién cac budc don véi su tham gia
clia rat it phan mém. Nhu di luu ¥ trude day, mot yéu cau ngat sé khong duoc
dap ung khi mot ngit khac co ciing muc uu tién van dang hoat dong, nod ciing
khong dugc dap ung sau khi c6 1énh RETI cho dén khi c6 it nhit mot 1énh
khac di duoc thuc hién. Do d6 moi khi mot thu tuc ngét duoc dua vao, thi nd
khong thé duoc dua vao 1an nita cho dén khi it nhat mot 1énh cua chuong trinh
ngét duge thuc hién. Mot cach dé s dung dac diém nay ddi vé6i hoat dong
theo budc don 1€ 1a 1ap trinh cho 1 trong nhiing ngat ngoai(chang han /INTO)
duoc kich hoat theo murc.

Néu chan /INTO dugc duy tri & murc thap, thi CPU sé& chuyén ngay dén
thu tuc ngat ngoai 0 va dimg & d6 cho t6i khi INTO dwgc nhan xung tir thip
1én cao rdi Xuéng thép. Sau do no s€ thuc hién 1énh RETI, tré lai nhiém vu

chuong trinh, thyc hién mét 1€nh, va ngay sau d6 nhép lai thu tuc ngfét ngoai
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0 dé doi xung nhip tiép theo cua P3.2. Mdi budc cta nhiém vu chuong trinh

duoc thue hién vao mdi thoi diém chan P3.2 duge nhan xung.

2.1.1.6. Bdo v€ chuwong trinh.

Ho VDK Céc bit khoa
AT89C51 LB1, LB2, LB3
AT89C52 LB1, LB2, LB3
AT89C2051 LB1, LB2
AT89C1051 LB1, LB2

Khoa by nhé chwong trinh cho hg VDK 8051:

Chédp | LB1 |LB2| LB Loai bio vé
1 U U U | Khong c6 dac trung khoa chuong trinh.
Cac lénh MOVC duoc thuc thi tr b nhd
chuong trinh ngoai, khong dugc phép tim
2 P U | U |nap lénh tir bd nhé nodi. EA duoc lay miu va
chdt khi reset. Viéc lap trinh trén Flash bi
cam.
Nhu ché d6 2, ngoai ra con cam viéc kiém tra
3 P P U
chuong trinh.
Nhu ché db 3, ngoai ra con cam viéc thuc thi
4 P P P

chuong trinh ngoai.

Luu y: P=Programmed, U = Unprogrammed
2.1.1.7. Tap lénh cia ho VDK 8051

Bo VDK c6 tap lénh duoc toi uu hoa dé tmg dung trong cac hé thong

diéu khién, do ludng 8 bit. Dé ting kha ning truy xudt RAM ndi trén cac dit

liéu nho,cac kiéu dinh dia chi dic biét da duge ap dung. Ngoai ra tap 1€nh cua

VDK con hd tro cac bién 1 bit, cho phép quan 1y bit truc tiép trong cac hé

logic va diéu khién bit c6 yéu cau xu Iy bit. Do ho VDK 8051 ¢6 cic ma 1énh
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8 bit, nén sd 1énh c6 thé 1én dén 256 1énh ( thuc té ¢6 2551énh, con 1 1énh
chua duogc dinh nghia ). Trong d6 c¢6 139 1énh 1 byte, 921énh 2 byte, 24 1¢nh 3
byte. Mdi 1énh déu dic trung boi md 1énh ( md may ), ma goi nhd, sé byte
cta 1énh va sb chu ky may can dé thyc thi 1énh. Céc 1énh cta 8051 duoc chia
thanh 5 nhém Iénh:

- Nhém 1énh di chuyén dit liéu

- Nhom Iénh sb hoc

- Nhém 1énh logic

- Nhom Iénh ré nhanh chuwong trinh

- Nhom 1énh diéu khién bién logic

Céc quy udc trong cau lénh va dia chi:

- Rn: Thanh ghi R)-R7 cua bang thanh ghi hién hanh dang dugc chon
dé dinh dia chi thanh ghi

- Direct: Dia chi 8 bit cua 6 nhé dir li€u ndi tra, no6 co thé 1a 6 nhé trong
RAM ndi hoac SFR (00h-FFh)

- @Ri: O nh¢ 8 bit cia RAM ndi duoc dinh dia chi gian tiép thong qua
thanh ghi RO hodc R1.

- Source (Src): Toan hang ngudn, ¢ thé 13 Rn hodc direct hodc @Ri.

- Dest: Toan hang dich, c6 théla Rn hoic direct hodc @RI.

- #Data: Hang s 8bit chira trong 1énh.

- #Data 16: Hang s6 16 bit chta trong 1énh.

- Bit: Bit dugc dinh dia chi truc tiép trongAM noi tra hodac SFR.

- Rel: Offset 8 bit co dau (tir -128 dén +127 ). N6 duoc 1énh SIMP va
cac 1énh nhay c6 diéu kién sir dung.

- Addrl1: Dia chi 11 bit ctia by nhé chuong trinh, dugc 1énh ACALL
va AMP str dung.

- Addrl16: bia chi 16 bit cia 64Kb by nhd chuong trinh, dugc leenh;j
LCALL va LIMP st dung.
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Céc ky hiéu dung trong mo ta 1énh:

Ky hiéu Y nghia
<- Puoc thay thé boi.. .
() Noi dung cua...
() Dirliéu dugc tro boi. ..
Rrr 1 trong 8 thanh ghi (R0-R7) cta cac bang thanh ghi
dddddddd Céc bit dit liu
Aaaaaaaa Cac bit dia chi
bbbbbbbb Dia chi cua 1 bit
| Dinh dia chi gian tiép
Eeeeeeee Pia chi trong doi 8 bit

2.1.1.7.1. Nhém 1énh di chuyén dir liéu
a) Lénh MOV dang Byte:

Cu phap caulénh:

MOV <dest-byte>, <src-byte>

Chire niang: Sao chép ndi dung cua toan hang ngudn vao todn hang

dich,n6i dung ciia toan hang nguon khong thay d6i. Lénh nay khong 1am anh

huong tGi cac co va cac thanh ghi khac.
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Cau Iénh S6 | So chu Ma Ié€nh Hoat dong
Byte| Kky

MOV A, Rn 1 1 11101rrr (A)<-(Rn)

MOV A, direct 2 1 11100101 aaaaaaaa | (A)<-(direct)

MOV A, @RI 1 1 1110111i (A)<-((RI))

MOV A, #data 2 1 01110100 dddddddd | (A)<-#data

MOV Rn, A 1 1 11111rrr (Rn)<-(A))

MOV Rn, direct 2 2 10101rrr aaaaaaaa | (Rn)<-(direct)

MOV Rn, #data 2 1 01111rrr dddddddd | (Rn)<-#data

MOV direct, A 2 1 11110101 aaaaaaaa | (direct)<-(A)

MOV direct, Rn 2 2 10001rrr (direct)<-(Rn)
aaaaaaaa

MOV direct, direct | 3 2 10000101 aaaaaaaa | (direct)<-
aaaaaaaa (direct)

MOV direct, @Ri |2 2 10000111 (direct)<-((R1i))
aaaaaaaa

MOV direct, #data | 3 2 01110101 aaaaaaaa | (direct)<-#data
dddddddd

MOV @Ri, A 1 1 11110114 ((Ri))<-(A)

MOV @R, direct |2 2 10100111 ((Ri))<-(direct)

MOV @Ri, #data |2 1 0111011i ((Ri))<-#data
dddddddd

b) Lénh MOV dang Bit:

Cu phap cau Iénh: MOV <dest-bit>, <scr-bit>
Chirc niing: Chuyén bit dit liéu & dang sao chép toam hang nguén vao

toan hang dich. Mot trong 2 toan hang phai la co nhd (C), todn hang con lai sé
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1a bit bat ky duoc dinh dia chi truc tiép. Lénh khong lam anh huong téi cac
thanh ghi khac hodc cac co khac.

Céu lénh So Byte | SO chu ky Mai 1énh Hoat dong

MOV C, bit 2 1 10100010 bbbbbbbb | (C)<-(bit)

MOV bit, C 2 2 10010010 bbbbbbbb | (bit)<-(C)

c) Lénh MOV dang Word:

Cu phap cau Iénh: MOV DPTR, #datal6

Chirc ning: Gié tri 16 bit ¢ toan hang tha 2 tryc tiép trong cau lénh
dugc nap vao thanh ghi DPTR. Hang s6 16 bit nay dugc dit o byte 2 va byte
3 cua Iénh. Byte 2 1a byte cao dugc nap cho thanh ghi DPH, byte 3 la byte
thap dugc nap vao thanh ghi DPH. Lénh nay khong 1am anh hudng t6i cac cd

Cau Iénh S6 | So chu Ma Iénh Hoat
Byte| Kky dong
MOV DPTR,#datal6 | 3 2 10010000 dddddddd (C)<-(hit)
dddddddd

d) Lénh chuyén byte mi 1énh:

Cu phap cau Iénh: MOVC A, @A + <thanh ghi c— sé>

Chire nang: Nap cho thanh ghi tich luy byte ma 1€nh tir by nhé chuong
trinh. Pia chi cta byte dugc nap trong bo nhd 1a tong ndi dung ctia thanh ghi
A 8 bit v6i ndi dung cta thanh ghi co s& 16 bit ( ¢6 thé 1a DPTR hoic PC —
thanh ghi dém chuong trinh ). Trong truong hop sau, PC duoc ting dé tro dén
dia chi cua 1énh tiép theo (PC)<-(PC+1)) trudc khi duoc cong voi ndi dung
ctia thanh ghi A, con thanh ghi DPTR khong bi thay d6i. Lénh khong 1am anh

hudng té1 céc co.
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Cau Iénh S0 | So chu | Mi 1énh Hoat dong

Byte | ky
MOVC A,@A+DPTR | 1 2 10010011 (A)<-((A)+(DPTR))
MOVC A,@A+PC 1 2 10000011 (A)<-((A)+(PC))

e) Lénh chuyén dir liéu ra ngoai:

Cu phap cau Iénh: MOVX <dest-byte>, <src-byte>

Chirc niang: Chuyén dir lidu giita thanh ghi tich luy voi bd nhé ngoai.
Céc 1énh nay chia Iam 2 loai, mgt loai cung cép dia chi 8 bit va 1 loai cung
cap dia chi 16 bit.

Néu dir liéu dugc chuyén 1a 8 bit, ndi dung ciia RO hodc R1 trong bing
thanh ghi hién hanh s& cung cép dia chi 8 bit da hop vdi dit liéu trén PO. 8 bit
dia chi ndy di dé mi hoa cho cac cong I/O mé rdng bén ngoai chip hoic cho
1 ddy Ram kichthuéc twong d6i nhé. Vi cac ddy RAM c6 kich thude 16n hon
mot chut, mot chan cua céng bat ky nao do co thé dugc st dung dé tao ra cac
bit dia chi cao. Cac chan nay nén dugc diéu khién boi 1 1énh xuat dat trude
1énh MOVX.

Néu dir liéu dugc Chuyén la 16 bit, thi DPTR tao ra dia chi 16 bit.P2
xuét 8 bit dia chi cao (nd1 dung caa DPH), con PO xuét ra 8 bit dia chi thép da
hop véi dir ligu. Thanh ghi chirc ndng dac biét P2 duy tri nd1 dung trude do
trong khi cac bd dém xuat ciia P2 dang phat cac ndi dung cia DPH. Dang nay
nhanh hon va hiéu qua hon khi truy xut nhiéu day dir liéu rat 16n (1én dén 64

Kb) do ta khong can thém dé thiét 1ap cac cong khac.
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Cau Iénh S6 | So chu Ma Iénh Hoat dong
Byte ky
MOVX A, @Ri 1 2 11100011 (A)<-((Ri))
MOVX @RI, A 1 2 11110011 ((RD))<(A)
MOVX A, @DPTR |1 2 11100000 (A)<-((DPTR))
MOVX @DPTR,A |1 2 11110000 ((DPTR))<-(A)

f) Lénh chuyén s liéu vao ngin xép:

Cu phap cau Iénh: PUSH direct

Chirc niing: Chuyén sb liéu co trong cau lénh vao ngin xép. Trudc
tién, con tro r ngan xép (SP) duoc ting 1én 1, Sau d6 s lidu s& dugc chuyén
vao dinh cua ngin xép ma dia chi dinh nay duogc tré boi SP. Ngin xép nam &

RAM noi tra

Cau Iénh S6 | S6 chu|Mai Iénh Hoat dong
Byte |ky
PUSH direct |2 2 11000000 aaaaaaaa | (SP)<-(SP+1)
((SP))<-(direct)

g) Lénh chuyén s6 liéu ra khéi ngin xép:

Cu phap cau Iénh: POP direct

Chire ning: Chuyén ndi dung cta ngin xép & RAM trong, c¢6 dia chi
duoc SP tré t6i dén noi c6 dia chitruwc;] tiép trong cau 1énh. Sau do, con trd

ngan xé&p (SP) dugc giam di 1. Lénh khong anh huong t6i cac co
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Cau Iénh S6 | So chu Ma Iénh Hoat dong
Byte ky
POP direct 2 2 11010000 aaaaaaaa | (direct)<-((SP))
(SP)<-(SP-1)

h) Hon chuyén dit liéu:

CU phap ciu Iénh:

XCH A, <byte>

Chirc ning:Hoan chuyén noi dung gitta thanh ghi A véi thanh ghi hodc

bd nhd c6 dia chi chira trong toan hang thir 2 cua cau 1énh. Todn hang thu 2

c¢6 thé duoc dinh dia chi kiéu thanh ghi, thanh ghi tryc tiép hodc thanh ghi

gian tiép.
Cau Iénh S6 | S6 chu | Mi Iénh Hoat dong
Byte | ky
XCH A, Rn 1 |1 11001rrr (A)<-->(Rn)
XCH A, direct 2 1 11000101 aaaaaaaa | (A) <-->(direct)
XCH A, @RI 1 1 1100011 (A) <-->((Ri))

i) Hoan chuyén 4 bit thép:
Cu phap cau Iénh: XCHD A @RI

Chire ning: Hoan chuyén 4 bit thdp ndi dung trong thanh ghi A véi 6
nhé cia RAM bén trong, c¢6 dia chi dugc dinh gian tiép qua thanh ghi duoc
chi ra trong 1énh. Lénh nay khong anh hudng t61 trang thai cac cd va ntra cao

cua cac thanh ghi trong 1énh

Cau Iénh S6 | Sochu| Mai lénh Hoat djng

Byte

XCHD A, @Ri 1 1 1101011i

(A3-A0)<—>((Ri3-Ri0))
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2.1.1.7.2. Nhém Iénh tinh ton s6 hoc

a) Lénh thwc hién phép cong.

Cu phap ciu Iénh: ADD A, <scr-byte>

Chirc nang: Cong gid tr1 1 byte & dia chi dugc chi ra ¢ cau 1énh vi ndi
dung trong thanh ghi ich luy, két qua duoc luu vao thanh ghi tich luy. Néu co
nhé tir bit s67 hodc bit s6 3 thi cd nhd hodc cd nhé phu duoc thiét 1ap, Nguoc
lai cac co néu trén duoc xo4. Khi cong 2 s6 nguyén khong dau ma bi tran thi
cd nhé ciing duge thiét 1ap dé cho ta biét phép toan bi tran. Trudng hop thuc
hién 1énh ADD ma c6 nhé tir bit s6 6 nhung khong c6 nhé tirbit s67, hodc co
nhd tir bit s6 7 nhung khong c6 nhd tir bi s6 6 thi co tran s& dugc thiét lap,
nguoc lai thi OV bi xo04. Khi cong 2 s6 nguyén c¢6 diu ma tong 13 1 s6 am thi

OV dugc thiét 1ap

.| Sb
So
Cau Iénh chu Ma Iénh Hoat djng
Byte
ky
ADD A, Rn 1 1 00101rrr (A)<- (A) + (Rn)
ADD A, direct | 2 1 00100101 aaaaaaaa | (A)<- (A) +
(direct)
ADD A, @Ri |1 1 0010011i (A)<- (A) + ((Ri))
ADD A, #data |2 1 00100100 dddddddd | (A)<- (A) + #data

b) Lénh cdng c6 nhé

Cu phap cau Iénh: ADDC A, <scr-byte>

Chire ning: Cong dong thdi ndi dung cia 1 byte ¢ dia chi duoc chi ra
trong cdu 1énh v6i ndi dung chira trong thanh ghi tich luy va cd nhé. Néu co
nhd tir bitd 7 hodc bit s6 3 thi co nhd hodc cd nhd phu dugce thiét 1ap bang 1,
nguoc lai cac ¢ néutén bi xoa. Khi cong cac s6 nguyén khong dau ma bi tran
thi c& nhé ciing duge thiét 1ap. Truong hop thyc hién 1énh ADDC ma ¢6 nhé
tir bit s6 6 nhung khong nhé tir bit s6 7, hodc c6 nhd tir bit s6 7 nhung khong
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nhd tir bit s6 6 thi cd tran s& duoc thiét 1ap, nguoc lai co nay bi xoa. Khi cong

cac s6 nguyén c6 dau ma tong 1a 1 sb 4m thi OV dugc thiét 1ap.

Ciu lénh S6 |S6chu| Mailénh Hoat dong
Byte ky
ADDC A, Rn 1 1 00110rrr (A)<- (A) + (C) + (Rn)
ADDC A, direct |2 1 00110101 | (A)<- (A) + (C) + (direct)
aaaaaaaa
ADDC A, @RI 1 1 0011011i | (A)<- (A) + (C) + ((RD))
ADDC A, #data |2 1 00110100 | (A)<- (A) + (C) + #data
dddddddd
c) Lénh Trir c6 mwon.
Cu phap cau Iénh: SUBB A, <scr-byte>

Chire néing: Trur thanh ghi tich lu§ cho toan hang tht 2 va co nhé, két

qua duoc luu vao thanh ghi tich luy. Co nhé duge dit bang 1 néu c6 sé muon

duoc can dén cho bit s6 7, nguoc lai thi cd nhd bi x04. Co nhd phu duoc thiét

1ap néu c6 nhé cho bit sb 3. Truong hop thuc hién 1énh SUBB ma co s6 muon

dugc can dén cho bit 7 (khong phai cho bit 6), hodc cho bit 6(khong phai cho

bit 7) thi co tran s& duoc thiét 1ap, nguoc lai thi OV bi xoa. Khi trir cac s6

nguyén c6 dau ma két qua I 1 s6 am thi OV dugc thiét lap.

Cau Iénh S6 S6 chu | Ma Iénh Hoat dong
Byte |ky
SUBB A, Rn 1 1 10011rrr (A)<- (A) - (C) - (Rn)
SUBB A, direct |2 1 10010101 | (A)<- (A) - (C) - (direct)
daaaaaaa
SUBB A, @Ri |1 1 1001011i | (A)<- (A) - (C) - ((Ri))
SUBB A, #data |2 1 10010100 | (A)<- (A) - (C) - #data
dddddddd
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d) Lénh ting lén 1 don vi

Cu phap ciu Iénh: INC  <byte>

Chire niing: Ting gid tri cua byte trong cdu 1énh 1én 1 don vi. Néu gia
tri ban dau cua byte 1a OFFh, thi sau khi thuc hi¢n I¢énh INC nd1 dung cua byte

s€ 1a 00h. Lénh nay khong lam anh hudng téi trang thai cac co.

Céu lénh S6 |Sochu| Milénh Hoat dong
Byte ky
INC A 1 1 00000100 | (A)<-(A)+1
INC Rn 1 1 00001rrr (Rn)<-(Rn) +1
INC direct 2 1 00000101 | (direct)<- (direct) + 1
aaaaaaaa
INC @RI 1 1 0000011i ((Ri))<- ((Ri)) +1

e) Lénh giam 1 don vi.

Cu phap cau Iénh: DEC <byte>

Chire ning: Giam gia tri ctia byte trong cdu 1énh xubng 1 don vi. Néu
gia tri ban dau cua byte 1a 00h, thi sau khi thuc hién 1énh DEC noi dung cua
byte s€ 1a OFFh. Lénh nay khong lam anh hudng t41 trang thaicac co.

Cau Iénh S6 S6 chu | Ma Iénh Hoat dong
Byte | ky
DEC A 1 1 00010100 | (A)<-(A)-1
DEC Rn 1 1 00011rrr (Rn)<-(Rn) -1
DEC direct 2 1 00010101 (direct)<- (direct) - 1
aaaaaaaa
DEC @RI 1 1 0001011i (Ri))<- ((Ri)) - 1
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f) Lénh tang con tré don vi.
Cu phap cau Iénh: INC DPTR
Chirc ning: Tang con tro ditliéu 1én 1 don vi. Khi byte thap cua
con tré dir li¢u bi tran, thi byte cao ctia con tro dir li¢u tang 1én 1 don vi. Lénh

nay khong lam dnh hudng té1 trang thai cac co.

Céu lénh S6 |Sochu| Milénh Hoat dong
Byte ky

INC DPTR 1 2 10100011 | (DPTR)<- (DPTR) + 1

g) Lénh thuc hién phép nhan.

Cu phap cau Iénh: MUL AB

Chire ning: Nhan cac sé nguyén khong dau 8 bit trong thanh ghi tich
luj voi thanh ghi B. Byte thap cua két qua 16 bit duoc luu trong thanh ghi
tich luy, con byte cao dugc luu trong thanh ghi B. Néu két qua 16n hon OFFh

thi co tran dugc thiét 1ap, cd nhd ludn bi xoa.

Ciu lénh | SO S6 chu ky | Ma Iénh | Hoat dong
byte
MUL AB |1 4 10100100 | (B)<- byte cao cfia (A)x(B)
(A)<- byte thEp cfia (A)x(B)

h) Lénh thwe hién phép chia.
Cu phap cau I¢énh: DIV AB
Chirc niing: Chia sé nguyén khong dau 8 bit trong thanh ghi tich
lu§ cho sb nguyén khong déu 8 bit trong thanh ghi B. Thuong sé duoc luu

trong thanh ghi tich luy , con s6 du dugc luu trong thanh ghi B. Co tran va co

nhé bi xo04.
Céu lénh | SO S6 chu ky | Ma Iénh | Hoat dong
Byte
DIV AB |1 4 10000100 | (A)<- th--ng cha (A)/(B)
(B)<- se d- ciia (A)/(B)
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i) Hiéu chinh s6 thap phén

Cu phap cau Iénh: DA A

Chire niing: Hiéu chinh sé thap phan ndi dung 8 bit trong thanh ghi A
sau khi thuc hién phép cong.

Néu 4 bit thap trong thanh ghi A c6 gia tri 16n hon 9 hodc cd nhé phu
duogc thiét 14p thi phai cong thém 6 vao thanh ghi A dé cho chit sb thap phan
duogc chinh xac. Phép cong ndy s& dit co nhd néu sb nhd tir 4 bit thip chuyén
dén tat ca 4 bit cao, nguoc lai phép toan khéng xoa cd nhd.

Néu 4 bit cao trong thanh ghi A ¢6 gié tri 16n hon 9 hodc cd nhé (CF)
duoc thiét 1ap, thi cling phai cong thém 6 vao thanh ghi A.

Ciu lénh | So6 S6 chu ky | M Iénh
Byte
DA A 1 1 11010100
Hoat dong:

- Néu [[(A3-A0)>9]hoic [(AC)=1]] thi (A3-A0)<-( A3-A0) + 6

- Néu [[(A7-A4)>9]hodc[(C)=1]] thi (A7-Ad)<-( A7-A4) + 6

2.1.1.7.3. Nhom Iénh tinh toan logic

a) Lénh AND cho cac bién 1 byte.

Cu phap cau Iénh: ANL <dest-byte>, <src-byte>

Chire nang: Thuc hién phép toan logic AND theo muc bit gifta cac
bién dai 1 byte da cho, két qua dugc luu vao toan hang dich. Toan hang ngudn
cho phép 6 ché d6 dia chi hod. Khi toan hang dich 1a thanh ghi tich luy thi
toan hang ngudn c6 thé 1a thanh ghi tryc tiép, thanh ghi gian tiép hodc tic
tho1.Khi toan hang dich 1a dia chi truc tiép thi toan hang nguén c6 thé 1a thanh

ghi tich luy hodc dit li€u tirc thoi. Lénh nay khong lam dnh hudng to1 cac co.
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Ciu lénh S6 | So Mai Iénh Hoat dong
Byte | chu
ky
ANL A, Rn 1 1 01011rrr (A)<-(A) AND (Rn)
ANL A, direct |2 1 01010101 aaaaaaaa | (A)<-(A) AND (dir.)
ANL A, @Ri 1 1 0101011i (A)<- (A) AND ((Ri))
ANL A, #data |2 1 01010100 (A)<- (A) AND #data
dddddddd
ANL direct, A |2 1 01010010 aaaaaaaa | (dir.)<-(dir.)AND (A)
ANL direct, | 3 2 01010011 aaaaaaaa | (dir.)<(dir.)AND#data
#data dddddddd

b) Lénh AND cho cac bién 1 bit

Cu phap

cau Iénh:

ANL

C, <src-bit>

Chire ning: Thuc hién phép tinh logic AND cho cac bién murc bit. Néu

gia tri logic ctia toan hang ngudn bang 0, thi cd nhd bi xo4. Dau “/”dung trude

1 toan hang cho biét bit nguén duoc léy bu trudc khi thuc hién ANDv61 co

nhd nhung gia tri cla bit nguén khong bi thay d6i béi thao tac 1dy bu. Lénh

nay khong 1am anh huong t6i trang thai cic cd khac. Toan hang ngudn chi

duoc st dung kiéu dinh dia chi truc tiép.

Cau Iénh S6 | S6 chu Ma Iénh Hoat dong
Byte ky
ANL C, bit |2 2 10000010 (C)<-(C) AND (bit)
bbbbbbbbb
ANL C, /bit |2 2 10110000 (C)<-(C) AND NOT
bbbbbbbbb (bit)
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¢) Lénh OR cho cac bién 1 byte

Cu phap cau Iénh:

ORL

<dest-byte>, <src-byte>

Chire ning: Thyc hién phép toan logic OR theo mirc bit giita cac bién

dai 1 byte da cho, két qua dugc luu vao toan hang dich. Toan hang ngudn cho

phép 6 ché @6 dia chi hoa. Khi toan hang dich 13 thanh ghi tich luy thi toan

hang ngudn c6 thé 1a thanh ghi tryc tiép, thanh ghi gian tiép hoic tirc thoi. Khi

toan hang dich 1a dia chi tryc tiép thi toan hang ngudn co thé 1a thanh ghi tich

luy hodc dit li€u tirc thoi. Lénh nay khong lam anh hudng to1 trang thai cac co.

Ciu Iénh S6 chu M3 Iénh Hoat dong
Byte | Kky
ORL A, Rn 1 1 01001rrr (A)<-(A) OR (Rn)
ORL A, direct |2 1 01000101 aaaaaaaa | (A)<-(A) OR (dir.)
ORL A, @Ri 1 1 0100011i (A)<- (A) OR ((Ri))
ORL A, #data |2 1 01000100 dddddddd | (A)<- (A) OR #data
ORL direct, A |2 1 01000010 aaaaaaaa | (dir.)<-(dir.) OR (A)
ORL direct, | 3 2 01000011 aaaaaaaa | (dir.)<(dir.) OR
#data dddddddd #data
d) Lénh OR cho cic bién 1 bit
Cu phap cau Iénh: ORL C, <src-bit>
Chirc nang:
Ciu Iénh S6 | S6 chu | M Iénh Hoat dong
Byte |ky
ORL C, hit |2 2 01110010 (C)<-(C) OR (bit)
bbbbbbbbb
ORL C, /bit |2 2 10100000 (C)<-(C) OR NOT
bbbbbbbbb (bit)
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) Lénh X-OR cho cac bién 1 byte

Cu phap cau Iénh:

XRL

<dest-byte>, <src-byte>

Chire nang: Thuc hién phép toan logic X-OR theo muc bit gifta cac

bién dai 1 byte di cho, két qua dugc luu vao toan hang dich. Toan hang ngudn

cho phép 6 ché do dia chi hoa. Khi toan hang dich 14 thanh ghi tich luy thi

toan hang gudn c6 thé 1a thanh ghi truc tiép, thanh ghi gian tiép hodc ttrc thoi.

Khi toan hang dich 13 dia chi truc tiépthi toan hang ngudn c6 thé 1a thanh ghi

tich luy hodc durliéu tirc thoi. Lénh nay khong l1am anh hudng téi trang thai

cac co.
Cau Iénh S6 | S6 chu Mai 1énh Hoat dong
Byte ky

XRL A, Rn 1 1 01101rrr (A)<-(A) XOR (Rn)

XRL A, direct |2 1 01100101 (A)<-(A) XOR (dir.)
aaaaaaaa

XRL A, @Ri |1 1 0110011 (A)<- (A) XOR ((Ri))

XRL A, #data |2 1 01100100 (A)<- (A) XOR #data
dddddddd

XRL direct, A |2 1 01100010 (dir.)<-(dir.)XOR (A)
aaaaaaaa

XRL direct, | 3 2 01100011 (dir.)<(dir.) XOR

#data aaaaaaaa #data
dddddddd

f) Lénh dich trai thanh ghi A
RL A
Chirc nang: 8 bit trong thanh ghi A dugc dich trai 1 bit. Bit 7 duogc

Cu phap cau Iénh:

quay dén vi tri ctia bit 0. Cac cd khong bj anh huong.
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Céu lénh S6 |So chu|Milénh | Hoat dong

RL A 1 1 00100011 | (An+1) <- (An), viin=0...6
(A0) <- (A7)

g) Lénh dich trai thanh ghi A cung voi co nhé

Cu phap cau Iénh: RLC A

Chirc nang: 8 bit trong thanh ghi A va cd nhd cung dugce dich tréi 1
bit. Bit 7 duoc chuyén dén co nhé va trang thai ban dau cua cd nhé dugce dua

vé bit 0. Cac co khac khong bi anh hudng.

Céu 1énh S0 | Sochu| Mailénh Hoat dong
Byte ky
RLC A 1 1 00110011 | (An+1) <- (An), viin=0...6
(A0) <- (C)
(C) <- (A7)

h) Lénh dich phai thanh ghi A
Cu phap cau Iénh: RR A
Chirc nang: 8 bit trong thanh ghi A dugc dich phai sang 1 bit. Bit 0

duoc quay dén vi tri ctia bit 7. Cac ¢ khong bi anh hudng.

Ciu Iénh S6 |S6 chu|Mailénh | Hoat dong
Byte | ky
RR A 1 1 00000011 | (An) <- (An+1),vin=0...6
(A7) <- (A0)

i) Lénh dich phai thanh ghi A cung véi co nho.
Cu phap cau Iénh: RRC A
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Chirc nang: 8 bit trong thanh ghi A va cd nhd cung dugc dich phai 1
bit. Bit 0 duoc chuyén dén co nhd va trang thai ban dau cua cd nhé duge dua

vé bit 7. Cac co khac khong bi anh huodng.

Céu 1énh S6 |So chu |Milénh | Hoat dong
Byte | ky
RRC A 1 1 00010011 | (An) <- (An+1), viin=0...6
(A7) <-(C)
(C) <- (A0)

j) Lénh trao d6i ndi dung hai nira byte ciia A

Cu phap cau Iénh: SWAP A

Chirc ning: Trao doi ndi dung 2 ntra thip va cao (mdi nira 4 bit) cua
thanh ghi A (cac bit tir 0 dén 3 va cac bit tir 4 dén 7). Thao tac nay con dugc
hiéu 13 quay thanh ghi A 4 bit. Cac c& khong bi anh huong.

Ciu Iénh S6 Byte | S6 chuky | Mai Iénh Hoat dong

SWAP A 1 1 11000100 | (A3-A0) <- (A7-A4)

2.1.1.7.4. Nhom I¢énh ré nhanh chwong trinh

a) Lénh goi tuyét doi

Cu phap cau Iénh: ACALL addrll

Chirc nang: Goi khong diéu kién mot chuong trinh con dat tai dia chi
duogc chi ra trong cdu 1énh. Lénh nay ting bo dém chuong trinh thém 2 don vi
dé PC chira dia chi ctia 1énh ké 1énh ACALL, sau d6 cat noi dung 16 bit cua
PC vao ngin xép (byte thp cit trudc) va ting con trd ngan xép 1én 2 don vi.
Pia chi dich s& dugc hinh thanh bang cach ghép 5 bit cao cua thanh ghi PC
(sau khi dugc tang), 3 bit cao cia byte ma 1€nh va byte thir 2 ctua 1énh. Do dé
chuong trinh con dugc goi phai nam trong doan 2 Kbyte ctia bd nhd chuong

trinh. Lénh khong lam anh hudng téi céc co.
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Céu 1énh | S6 Byte | S6 chu ky | Mai Iénh Hoat dong
ACALL |2 2 2aal10001 (PC) <- (PC) +2
addrll aaaaaaaa (SP)<-(SP) +1
((SP)) <- (PC7-PCO0)
(SP) <- (SP) +1
((SP)) <- (PC15-PC8)
(PC10-PCO0) <- (page address)
b) Lénh goi dai.
Cu phap cau Iénh: LCALL addril6

Chirc nang: Goi mdt chuong trinh con dét tai dia chi dugc chi ra trong

cau 1énh. Lénh nay tang bo dém chuong trinh thém 3don vi dé PC chua dja

chi cta 1énh ké 1énh LCALL, sau d6 cat noi dung 16 bit cia PC vao ngan

xép(byte thap cit trudc) va ting con tré ngin xép 1én 2 don vi.Tiép theo né s&

chuyén byte thir 2 va byte thir 3 trong cau lénh LCALL vao byte cao va byte

thap ctia PC.Viéc thuc thi chuong trinh tiép tuc v6i 1énh & dia chi nay.Nhu

vy chuong trinh con c6 thé bt ddu bang bét ctr noi nao trong khong gian bo

nhé chuong trinh 64Kbyte.Lénh khong lam anh hudng tdi cac co.

Cau Iénh

So
Byte

S6 chu

ky

Ma Iénh Hoat dong

LCALL addrl6

3

00010010 aaaaaaaa | (PC) <- (PC) +3
aaaaaaaa (SP)<-(SP) +1
((SP)) <- (PC7-PCO0)
(SP) <- (SP) +1
((SP)) <- (PC15-PC8)
(PC) <- addr15-addr0
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c) Lénh quay tré lai tir chwong trinh con.

Cu phap cau Iénh: RET

Chirc nang: Tré vé tir chuong trinh con. Lénh nay dugc thuc hién sau
khi thyc hién xong 1énh ACALL hoac LCALL. RET léy lai byte cao va byte
thap ctia PC tir ngan xép, giam SP di 2 don vi. Chuong trinh tiép tuc duoc

thuc hién véi 1€nh ¢6 dia chi ¢ trong PC. Céac co khong bi anh huong.

Cau Iénh SO Byte | S6 chuky | Mai lénh Hoat dong

RET 1 2 00100010 | (PC15-PC8) <- ((SP))
(SP) <- (SP) - 1
(PC7-PCO) <- ((SP))
(SP) <- (SP) - 1

d) Lénh quay tré lai tir ngit.

Cu phap cau Iénh: RETI

Chirc niing: Trd vé tir chuong trinh con. RETI lay lai byte cao va byte
thap ctia PC tir ngan xép, phuc hoi logic ngat dé co6 thé nhan cac ngat khac co
cing mirc wu tién voi ngit duge xir 1y,sau d6 giam SP di 2 don vi.Chuong
trinhtiiép tuc dugc thuc hién voi 1€nh trude khi xur 1y ngét voi1 dia chi ¢ trong

PC.Cac co nho khong bi anh hudng.

Caulénh | S6Byte | So chuky | Milénh Hoat dong

RETI 1 2 00110010 (PC15-PC8) <- ((SP))
(SP) <- (SP) - 1
(PC7-PCO) <- ((SP))
(SP) <- (SP) - 1

e) Lénh nhay gian tiép

Cu phap cau Iénh: JMP @A+DPTR

Chirc ning: Cong gia tri khong dau 8 bit ctia thanh ghi A véi con trd
dir liéu 16 bit va nap két qua vao bd dém chuong trinh, két qua nay chinh 1a
dia chi dé nap 1énh ké tiép. Viéc cong 16 bit duoc thuc hién: S6 nhé tir 8 bit
thap duoc truyén dén tat ca cac bit cao. Ca 2 thanh ghi A va DPTR déu khong
bi thay doi. Lénh nay khong anh hudng tdi trang thai cac co
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Céu lénh S6 Byte | S0 chu ky | Ma Iénh | Hoat dong

JMP @A+DPTR |1 2 01110011 | (PC)<-(A)+(DPTR)

f) Lénh nhay néu 1 bit dwoc thiét 1ap

Cu phap ciu Iénh: JB bit, rel

Chirc niing: Néu bit da cho c6 gia tri bang 1 thi n nhay tdi dia chi da
xac dinh trong cau 1énh, nguogc lai no s€ tiép tuc thuc hién 1énh tiép theo. Dia
chi dich duoc tinh bang cach cong thém do 1éch c6 dau (twong dbi) trong byte
thtr 3 cta 1énh véi ndi dung trong PC (sau khi duoc ting dén dia chi cta byte

dau tién cua 1énh ké tiép). Bit duoc kiém tra khong bi thay d6i, 1énh khong t6i

cac co.
Ciu lénh | So6 Byte | SO chu ky Mai 1énh Hoat dong
JB bit,rel |3 2 00100000 (PC)<-(PC)+3
bbbbbbbbb NOu (bit)=1 thx:
eeeeeeee (PC)<-(PC) + rel

g) Lénh nhay néu 1 bit khong dworc thiét 1ap

Cu phap cau Iénh: JNB bit, rel

Chire niing: Néu bit da cho co gia tri bang 0 thi no nhay toi dia chi da
xac dinh trong cau Iénh, nguoc lai nd sé tiép tuc thuc hién 1énh tiép theo. Dia
chi dich duoc tinh bang cach cong thém do 16ch c6 dau (twong dbi) trong byte
thir 3 cta 1énh véi ndi dung trong PC (sau khi dugc ting dén dia chi ciia byte
dau tién cia 1énh ké tiép). Bit duoc kiém tra khong bi thay doi, 1énh khong

anh hudng td1 cac co

Cau Iénh S6 | S6 chu Ma Iénh Hoat dong
Byte | Kky

INB  bit, rel 3 |2 00110000 (PC)<-(PC)+3
bbbbbbbbb eeeeeeee | NOu (bit)=0 thx:
(PC)<-(PC) + rel
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h) Lénh nhay néu 1 bit dwoc thiét 1ap va xo4 bit do.

Cu phap cau Iénh: JBC bit, rel

Chire niing: Néu bit da cho co gia tri bang 0 thi no nhay tdi dia chi da
xac dinh trong cau 1€nh va xo04 bit ndy, ngugc lai no sé tiép tuc thuc hién 1énh
tiép theo. Dia chi dich duoc tinh béng cach cong thém dd 1éch co diu (tuong
d61) trong byte thir 3 cua 1énh véi ndi dung trong PC (sau khi dugc ting dén

dia chi ctia byte dau tién cta 1énh ké tiép). Lénh khong anh hudng toi cac co

Cau Iénh S6 | S6 chu Ma Iénh Hoat dong
Byte| ky
JBC bit, rel 3 2 00010000 (PC)<-(PC)+3
bbbbbbbbb eeeeeeee | NOu (bit)=1 thx:
(bit)<-0
(PC)<- (PC) + rel

i) Lénh nhay néu co nhé dwore thiét 1ap.

Cu phap cau Iénh: JC el

Chirc niing: Néu co CF co gia tri bang 1 thi né nhay t6i dia chi da xac
dinh trong cau 1énh va xoa bit nay, nguoc lai no s€ tiép tuc thuc hién 1énh tiép
theo. Dia chi dich duoc tinh bﬁng cach cong thém do 1éch co dau (tuong déi)
trong byte thir 2 cua 1énh v&i ndi dung trong PC (sau khi dugc tang boi 2).

Lénh khong anh hudng téi cac co

Cau Iénh S6 | So chu Mai Iénh Hoat dong
Byte | ky

JC rel 2 2 01000000 eeeeeeee | (PC)<-(PC)+2
NOu (C)=1 thx:
(PC)<- (PC) + rel
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j) Lénh nhay néu co nhé khong dwoc thiét 1ap

Cu phap cau Iénh: JNC rel

Chirc ning: Néu co CF co gia tri bang 0 thi no nhay t6i dia chi dd xac
dinh trong cau 1énh va xoa bit nay, nguogc lai no s€ tiép tuc thuc hién 1énh tiép
theo. Pia chi dich duogc tinh bﬁng cach cong thém do I¢ch co dau (twong déi)
trong byte thtr 2 ctia Iénh véi nd1 dung trong PC (sau khi dugc tdng bdi 2).

Lénh khong anh hudng téi cac co

Cau Iénh S6 | S6 chu Ma I€nh Hoat dong
Byte ky

JNC rel 2 2 01010000 eeeeeeee | (PC)<-(PC)+2
NOu (C)=0 thx:
(PC)<- (PC) + rel

k) Lénh nhay néu thanh ghi A bing 0

Cu phap cau Iénh: JZ  rel

Chire niing: Néu tat ca cac bit ciia thanh ghi A c6 gia tri bang 0 thi n6
nhay td1 dia chi da xac dinh trong cau Iénh, nguoc lai n6 s¢€ tiép tuc thuc hién
1énh tiép theo. Pia chi dich duoc tinh bing cach cong thém d6 1éch c6 dau
(twong dbi) trong byte thir 2 cta 1énh voi ndi dung trong PC (sau khi duoc
tang baoi 2). Lénh khong anh hudng téi cac co. NOi1 dung thanh ghi A khong bi

thay doi
Cau Iénh S6 | So chu Mai Iénh Hoat dong
Byte | ky
JZ rel 2 2 01100000 eeeeeeee | (PC)<-(PC)+2

NOu (A)=0 thx:
(PC)<- (PC) + rel
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) Lénh nhay néu thanh ghi A khac 0.

Cu phap cau Iénh: JIJNZ rel

Chirc niing: Néu c6 1 hodc nhiéu bit ctia thanh ghi A c6 gia tri bang 1
thi n6 nhay td1 dia chi da xac dinh trong cau 1€nh, nguoc lai n6 sé tiép tuc
thuc hién 1énh tiép theo. Dia chi dich duoc tinh bang cach cong thém do 1éch
c6 dau (twong ddi) trong byte thir 2 cua 1énh véi ndi dung trong PC (sau khi

duoc tang boi 2). Lénh khong anh hudng tdi cac co. Noi dung thanh ghi A

khéng bi thay ddi
Cau Iénh S6 | S6 chu Ma Iénh Hoat dong
Byte | Kky
JNZ rel 2 2 01110000 eeeeeeee | (PC)<-(PC)+2

NOu (A) < > 0 thx:
(PC)<- (PC) + rel

m) Lénh nhay khi so sanh 2 toan hang

Cu phap cau Iénh: CJINE <dest-byte>, <src-byte>, rel

Chirc ning: So sanh gid tri cla toan hang dau tién, néu 2 toan hang
khong bang nhau thi chuong trinh dugc r& nhanh. Pia chi dich r& nhanh dugc
tinh bang cach cong do 1éch twong dbi (co6 dau) trong byte sau cing cia 1énh
voi nd1 dung cua PC (sau khi ndi1 dung cua PC dugc tang dén dia chi bat dau
ctia 1énh ké tiép CINE). Co nhé (CF) s& duoc thiét 1ap néu nhu gia tri nguyén
khong ddu cua toan hang dich nhé hon gia tri nguyén khong diu cia toan
hang ngudn, nguoc lai thi cd ndy bi xo4. Lénh nay khong 1a thay d6i gia tri

cua cac toan hang
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Cau Iénh SO | So chu | Ma Iénh Hoat dong
Byte ky
CINE A, direct, rel |3 2 10110101 | (PC)<-(PC)+3
aaaaaaaa | NOu (A) < > (dir.) thx:
eeeeeeee | (PC)<- (PC) + offset
NOu (A) < (dir.) thx:
(C) <- 1, ng-ic I1i:
(C)<-0
CINE A, #data, rel |3 2 10110100 | (PC)<-(PC)+3
dddddddd | NOu (A) < > #data thx:
eeeeeeee | (PC)<- (PC) + offset
NOu (A) < #data thx:
(C) <- 1, ng-ic I1i:
(C)<-0
CINE Rn, #data, rel |3 2 10111rrr | (PC)<-(PC)+3
dddddddd | NOu (Rn)< >#data thx:
eeeeeeee | (PC)<- (PC) + offset
NOu (Rn) < #data thx:
(C) <- 1, ng-ic I1i:
©<-0
CINE @RI, #data, |3 2 1011011i | (PC)<-(PC)+3
rel dddddddd | NOu ((Ri))< >#data thx:
eeeeeeee | (PC)<- (PC) + offset

NOu ((Ri)) < #data thx:
(C) <- 1, ng-ic I1i:
(©<-0
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n) Lénh giam va nhay.

Cu phap céu Iénh: DJINZ <byte>, <rel-address>

Chire nang: Giam 6 nhd di 1 va nhdy téi1 dia chi cho boi todn hang
tha2 néu nhu két qua khac 0. Néu két qua ban dau 1a 00h thi né chuyén qua
OFFh. Dia chi dich dugc tinh bang cach cong thém d6 1éch co dau trong byte
lénh cudi ciing v6i ndi dung cua PC (sau khi ting PC t6i byte dau tién cua
1énh tiép theo). Ngin nhd duoc giam gia tri co thé 1a 1 thanh ghi hodc 1 byte

dia chi truc tiép. Lénh nay khong lam anh hwong toi trang théi cac co.

Cau Iénh S6 | S6 chu | Ma Iénh Hoat dong
Byte ky

DJINZ Rn, rel 2 2 11011rrr | (PC)<-(PC)+2

eeeeeeee | (Rn)<-(Rn)-1

NOu (Rn) <> 0 thx:
(PC) <- (PC) + rel

DJNZ Direct, rel 3 2 11010101 | (PC)<-(PC)+2
aaaaaaaa | (dir.)<-(dir.)-1
eeeeeecee | NOu (dir.) < > 0 thx:
(PC) <- (PC) + rel

0) Lénh tam ngirng hoat djng.

Cu phap cau Iénh: NOP

Chire nang: Tam ngung hoat dong khi c¢6 I¢énh nay va chuong trinh s€
tiép tuc duoc thuc hién 6 1€nh tiép theo. Lénh nay khong lam anh hudéng tdi

trang thai cac thanh ghi va céc co.

Caulénh | So6 | SO0 chuky | Mi Iénh Hoat dong
Byte
NOP 1 1 00000000 | (PC)<-(PC)+2
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2.1.1.7.5. Nhém Iénh diéu khién bién logic.

a) Lénh xoa bit

Cu phap ciu Iénh: CLR bit

Chire ning: Xoa bit dugc chi ra trong cau 1énh vé& 0. Lénh nay c6 thé
thao tac trén co nhd, hodc trén 1 bit bat ky duoc dinh dia chi tryc tiép. Lénh

khong lam anh hudng téi trang thai cac co.

Cau Iénh S6 | So chu Ma Iénh Hoat dong
Byte | ky
CLR C 1 1 11000011 (C)<-0
CLR bit 2 1 11000010 bbbbbbbb | (bit) <- 0

b) Lénh x6a thanh ghi tich luy

Cu phap cau Iénh: CLR A
Chirc ning: Xoa tit ca cac bit cua thanh ghi tich luy vé& 0. Cac cd
khong bi anh hudng
Cau Iénh S6 | SO chu Mai Iénh Hoat dong
Byte | ky
CLR A 1 1 11100100 (A)<-0

c) Lénh thiét lap bit

Cu phap cau Iénh: SETBbit

Chire niing: Thiét lap bit duoc chi ra trong céu 1énh 1én mirc logic 1.
Lénh nay cé thé thao tac trén cd nhd, hodc trén 1 bit bat ky dugc dinh dia chi

tryc tiép. Lénh nay khong lam anh huéng toi trang thai cac co.

Cau lénh S6 | So chu Ma Iénh Hoat dong
Byte | ky
SETB C 1 1 11010011 (C)<-1
SETB bit 2 1 11010010 bbbbbbbb | (bit) <- 1
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d) Lénh ldy bui ciia bit

Cu phap cau Iénh: CPL <bit>

Chirc niing: Liy bu bit duoc chi ra trong cau 1énh. Mot bit c6 gia tri 1
duoc d6i thanh 0 va nguoc lai. Lénh nay co thé thao tac trén cd nhé, hodc trén

1 bit bat ky duoc din dia chi tryc tiép. Lénh khong 1am anh hudng toi trang

thai cac co.
Cau Iénh S6 | So chu | Mi Iénh Hoat dong
Byte | ky
CPL C 1 1 10110011 (C) <- NOT (C)
CPL bit 2 1 10110010 bbbbbbbb | (bit) <- NOT (bit)

e) Lénh lay bu ciia thanh ghi tich luy.
Cu phap cau I1énh: CPL A
Chirc niing:.Liy bu tit ca cac bit ctia thanh ghi A. 1énh nay khong lam

anh hudng tdi1 trang thai cac co.

Cau Iénh S6 |So chu | Mi Iénh Hoat dong
Byte | ky
CPL A 1 1 11110100 (A) <- NOT (A)

2.1.2. 1C 74HC595

2.1.2.1. M6 ta chung

IC 74HC595 1a IC ghi dich 8bit ¢6 chdt dau ra ding cong nghé CMOS
cong silic tién tién. Thiét bi ndy s hitu sy chéng nhiéu va tiéu thy dién ap
thap. Thiét bj nay chira dung 8 mau tuan tu song song kiéu D.

- Dong vao thap: 1uA max

- 8 bit dau ra song song

- Pham vi van hanh dién 4p rong

- Két nd1 tang noi tiép
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- Thanh ghi dich c6 x6a truc tiép
- Bao dam tan s6 chuyén dich: DC téi 30MHz
2.1.2.2. So db chén ciia IC 74HC595:

o

= = e > - -
=T ¥V} < (] e -

= =] 2] 1o = o o =

- v — -— - -~ A

e s B O s |

o =] [—3 . o= [~

= o 1= =3 =] =3 S =

- Vee, GND: dung cép nguén cho IC hoat dong. Vcc dugc ndi dén cuc
duong cua ngudn (+5V), GND duoc ndi dén cyc 4m ctia ngudn (0V)

- SER: Ng0 vao dia chi vao cta IC 74HC595

- SCK: Chan clock

- RCK: Chan chét dia chi

- SCLR: Chan x6a dit liéu dau vao

- G: Chan cho phép dau ra cua IC

- Op-> Oy : Cacngdracua IC

2.1.2.3. Bang hoat dong cia IC 74HC595:

RCK | SCK | SCLR | G Churc ning
X X X H [Piura rang thii v
khing cao
%X | x L | L[| ay=0

X T H L | Pem thanh ghi dich
QN = Qn_1 2 OC = SER

T X H L |Noi dung cua trang thai
dau
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2.1.2.4. So' d6 hoat dong:
RN S S S S S S S S Sy S S S oy

SER LI 1 1
sae L[ I
RCK [ 1 [ 1 [
6 1
0, | hrezezq
04 e
0 <X
% e L
0g | <X L
o | e
0 e |-
Oy e
%1 L1 1

56



2.1.2.5. So' d6 logic ciia IC 74HC595:

1
i
4|

R
¢
gu 0 =9 D no——&m
[ 2 ® >
> R
&
Eo oo D0 —&o
GO [ on®. "2
¢ A
’_ -
[o o9 a_ulo—mé—aoo
P [ 2 ® B2 by
* R
| PARALLEL
¢ DATA OUTPUTS
90 oo :IO——OD—‘(;;
D>
& @ R
&
. R
—
dn [ 0 no——cl >-—5 Os
D>
¢ R
7
D a D o Ox
;cx“_Do—_E’-(»
P R
10 5 SERIAL DATA
o %D D“f 49—0., ouTPUT



2.1.2.6. Nguyén tic hoat dong:

IC 74HC595 hoat dong nhu sau

- Pua chan G xudng 0V, cho phép dau ra cua IC hoat dong
- Pua chan SCLR 18n 5V, khéng cho phép x6a dit liéu dau vao
- Tao mdt xung & chan clock SCK

- Pua dir li€u vao chan dat SER

- Tao mdt xung vao chan chdt dir lieu RCK

2.1.3. IC 74HC573

2.1.3.1. Mo ta chung:

IC 74HC573 13 IC dém c6 kha nang chét dau ra

- Thoi gian cham tré trén dudng tryén: 18 ns

- Pham vi dién &p van hanh rong: 2 ->6 V

- Thich hop véi hé théng Bus

- Pau ra diéu khién: 15 LS-TTL tai

2.1.3.2. So db chan:

LATCH
Vee 10 20 30 40 50 60 70 80 ENAEBLE

20 19 18 17 16 15 14 13 12 11

0 0 0
r—-ﬂoc) 1 < oc) ] —«uc) 1 ﬁoc) r»l V
A Loc = Loc = Loc; B Loc; p—

D o

1 2 3 4 5 6 7 a 9 10

DUTPUT 1D 20 3D 40 50 60 7D 80 GND
CONTROL

- 1D ->8D: Dit liéu dau vao
- Latch enable: Chét dau vao (tich cuc mirc cao)
- Output control: Piéu khién dau ra tich cuc murc thap)

-1Q ->8Q: 8 daura
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- GND: mass (0V)
- Vcc: Bién 4p duong (5V)
2.1.3.3. Bang hoat dong cia IC 74HCS573:

Output Latch Data Output
Control Enable

L H H H

L H L

L L X Qp

H X X z

- H: Mtrc cao

- L: Mtc thap

- Q0: Murc dau ra trude dy dimg lai,nhap vao trang thai thiét 1ap

- Z: Tré khang cao

- X: Khong quan tam

2.2 THIET KE MACH MASTER

Mach master bao gém khoi diéu khién, khéi xuit dit iéu hang, by dém.
Kha ning mo rong duge tinh dén gdm c6 : giao tiép voi max232 dé két ndi
v6i may vi tinh, két ndi véi ROM ngoai dé luu trit dit liéu.

2.2.1 Thiét ké mach hoat dong cho 89¢55:

oooooooo

) 0oy g 0
e e

REZPACK

Rl

oooooooo

Ba—L—oyee
21
2 -
7
14
5
3
27
a1 —2E—a RaT
20055

ﬁﬁﬁﬁﬁﬁﬁ

NNNNNNNN
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- Chan 40: Vce(+5V)

- Chén 20: GND(0 V)

- Chan 31(EA): Vcc

- Chan 9 ndi v&i mach reset

- Chan 18,19 ndi v4i mach dao dong

- Port 0 ndi voi trd thanh 10k

B6 dao dong thach anh c6 tdc dung tao xung nhip véi tan s6 12 MHz
cho IC 89C55 hoat dong.Trd thanh 10k dugc ndi voi port O(do cAu tao cua ho
vi diéu khién 8051 thi port 0 phai c6 dién trd kéo)

2.2.2. Khoi xuit dir liéu hang:

D6 an nay em tién hanh nghién ctru 1am bang thong tin dién tir c6 kich
thudce 16 hang*128 cot.

Pé diéu khién bang thong tin dién tir c6 16 hang thi ta phai sir dung 2
port ciia vi diéu khién.Viéc sir dung nay rat lang phi tai nguyén sir dung cua vi
diéu khién. Vi thé, ta st dung phuong an truyén dit liéu ndi tiép thay vi truyén
dir liéu song song. Dé thyc hién truyén dir liéu ndi tiép,ta ding IC 74HC595.
Véi viéc diéu khién 2 IC 74HC595, ta c6 thé truyén dit liéu cho 16 hang ma

chi phai dung c6 3 chan cua vi di¢u khién.
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Néu mudn 1am bang thong tin dién tir ¢6 kich thude rong hon (ting sd
hang), ta chi viéc thuc hién ghép ndi tiép 1C 74HC595

2.2.3. Khoi ghi dich va khéi hién thi:

Em thiét ké khéi ghi dich va khdi hién thi vao ciing mot modul c6 kich
thude 1a 16 hang* 8 cot. Voi thiét ké nhu vay, em c6 thé lap ghép cac bang
thong tin dién tir c6 kich thudc khac nhau.Dudi day 1a so 6 nguyén ly cho 1

hang cia 1 modul

Dig
L

100 ¢
D‘I-‘|‘
FF,
100 x
4 Dé |'

Q7 ——a1c2 BR,
5 100 ¢
13 o & 05 | '
'|| o E 08 S 0
RCLE RCLE 05 - 100 ¢
o o 2 :—MK_'
el ITO SRCLE 03 > "
SRCLE SRCLE 02 : 100 ¢
14 ol ™5 :'—K—‘
SER —— SER oo DB&&

T4HC 595 1:':"3 i |‘ |
D2
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2.3.SO PO NGUYEN LY MACH MASTER

hgitito gL
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2.5 SO PO MACH IN MODUL
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Chuong 3 :
CHUONG TRINH PHAN MEM

3.1. LUU PO THUAT TOAN

\ 4

Nhap cac tham sb

[
»

\ 4

Cot hién tai béng 0

<
l

Y

Cot hién tai nho
hon cot dat

Doc dit liéu tt ROM

A 4

Pua dir licu ra IC
hién thi

\ 4
Tang cot hién
thilén 1

< sTop >
<>
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3.2. CHUONG TRINH PHAN MEM
$include(reg51.inc)
org 0000h

;dieu khien ma tran 16*123

;89¢55 truyen du lieu noi tiep qua 2 ic 74HC595

;16 tin hieu ra cua 2 ic 74HC595 (truyen du lieu) dua vao 16 chan data
cua 74HC595(ic dieu khien)

mov p3,#0ffh
dt bit p3.0
ck bit p3.1
rst bit p3.2; chot cua 2 ic truyen du lieu
rstl bit p2.7;chot cua 16 ic dieu khien
ckl bit p3.7;ck cua 16 ic dieu khien
start:

mov dptr,#doantotnghiep

mov R6,#192

mov r5,#00
loopl: mov r7,#3
loop2: call hienthi

djnz r7,2

inc dptr

inc dptr

djnz R6,loopl

inc r5

cjne r5,#03,loopl
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jmp start
hienthi:

push dph
push dpl

mov r1,#00

lap:

setb ckl

nop

clr ckl

mov a,#0

movc a,@a-+dptr
cpl a

mov sbuf,a

jnb ti,$

clr ti

;incrl

inc dptr

mov a,#0

movc a,@a+dptr
cpla

mov shuf,a

jnb ti,$

clr ti

inc dptr

incrl
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doi:

loop_doi:

setb p3.1
setb rst
nop

clrrst

CJNE r1,#128,lap

nop
setb ckl
setb rstl
nop

clr rstl
nop

pop dpl
pop dph
ret

mov r0,#3

r0,loop_doi

RET

doantotnghiep:

end
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KET LUAN

Pugc sy huéng dan nhiét tinh cua thay Th.s Nguyén Trong Thang va
su nd luc cua ban than dén nay d6 an: “Nghién ctru xay dung hé théng bang
thong tin dién tr ” da dugc em hoan thanh..

Chuong 1: Tong quan cic phwong an diéu khién

Chwong 2: Thiét ké va thi cong phan ctimg ciia bang thong tin dién tir

Chuong 3: Thiét ké chwong trinh phin mém

Pay 1a d6 an mang tinh tong hop, két hop giita k¥ thuat dién tr va ky
thuat 1ap trinh, qua d6 em da tich liiy mot s kién thic co ban vé vi diéu
khién, k¥ thuat so, thiét ké mach va k¥ thuat lap trinh. Pay 1a hanh trang qui
bau cho ngudi sinh vién budc vao cude sdng nghé nghiép sau nay.

Qua qua trinh thuc hién dd 4n, em di ty danh gia dugc phén nao con
han ché va it nhiéu b6 xung céc kién thirc con chua biét trong thoi gian hoc tai
truong.

Em xin chan thanh cdm on moi sy gitip do tan tinh, quy bau cua cac
thay ,co da tao nhiéu diéu kién giup em hoan thanh d6 an nay. Mot lan nira rat
mong sy dong gop ¥ kién cua thay, ¢6 cung voi Cac ban sinh vién tham khao

dé do6 an hoan thién hon
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